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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX ToNoXkeHu «CrTparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
®epnepanuun Ha niepuo 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsIT Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUs 3aHHUMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOOUMYIO ISt
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 mporpamme mno XWMHM Ha3Hau€HUE TIpeaAMeTa «XHUMHUS» MOJydaeT
NOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIMH:

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

e OpraHU3alMOHHO-TUIAHUPYIOIIAS, KOTOpast npeaycMaTpuBaeT
Ompe/ieJiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJAEpKAHHME, 00S3aTeIbHOE
JUIS W3y4YyeHUsT B paMKaxX OTAEIbHBIX Npoduiei, mnpeaycMaTpuBacT
pacnpesneneHue M CTPYKTYpPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIEJIEH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
COJIep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XUMHUHU NPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nudepeHupoBaHHOTO O0yYEHMsI Ha ypOBHE CpPEIHEro O00IIero oOpa3oBaHUS
XUMHSI Ha YPOBHE YINIYOJNEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs 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 MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN nTpoduiib
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIONIET0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k miIaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPEAHETO 00IIero 00pa3oBaHMS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBndomuMu npeaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY M CTPYKTYPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHsS» COCTAaBJISET COBOKYHNHOCTh IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs IpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKIUH, paCCMATPUBAEMbBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaX U ANEKTPOIU3E PACILIABOB 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 3HayeHWe HMEeT TO, YTO Ha COJepkKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB OMpPEAeIEHHOTO poduiis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHE CMEKHbBIE TIpeIMeThl. Tak, Hampumep,
B COJEpKaHUM IperMeTa 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 MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsSIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbl COXpPaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
Oononoruyeckoro npoduiast OOJIBLINI yAEIbHbIM Bec OyIeT UMETh OpraHudecKas
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 JIMINUAbI, OEJKH, YIJIEBOJbI, HYKIECHHOBBIC
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 mnumane ¢GopMHpoBaHHMS OCHOB HAy4YHOIO MHUPOBO33PEHMS, OCBOEHUS
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 u3ydyenuun y4yeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMeTa MpPearonaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojiim B o0OecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00eCleyeHnn paluoOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
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 eCTeCTBEHHO-HAyYHON KapTHHBI MUpPa: GyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOEGHMU BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O
XMMHYECKOM PaBHOBECHHU, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 001ux
HAy4YHBIX IPUHLUAIIAX XUMUYECKOTO IIPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHHS
KITFOUEBBIX HMJIEH W TPOOJEM COBPEMEHHOW XUMUH, I OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOMI M MPOHU3BOACTBEHHON JEATEIHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  MEepepadOTKOM
BEIIECTB;

yrayOjieHue  TPEACTAaBICHHMM O  HAyYHbIX  METOJax  IO3HaHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB W OOBSICHECHHMS XHWMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON IEITENBHOCTH U TOBCETHEBHOM JKU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a4H, KaK:

BOCMIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIAAHBIX HCCIIETOBAHUNM B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TI0O3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUIEKTYAIBHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHUSI K CamMoOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHHIO Kak
YCIJIOBHUIO YCTIEIITHON MpOo(decCHOHATBLHON U 00IEeCTBEHHOU NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

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



COAEPXKXAHUE OBYUEHUA
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
OpraHMYEeCKUX COCIMHEHMSIX. THWIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHvdeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl u30MepUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukanuu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

DKCIIepUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKLMU 3aMELICHUS, HW30MEpPHU3aLNH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOHWTaleld yriepoaa, 6- U m-CcBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLUHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopoibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPE aJKUJIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

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



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENOYHA. B3auMoOaencTBHE IUTaJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJAOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHUE OTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpa3ljamMM IUIacTMacc, KaydyyKOB M PpE3HHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U raJION€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJuHEHHS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHuMe MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOaopoaHble CBA3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJY4YeHHs W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHUS, B3AUMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHUMH KHUCIOTaMH, KayeCTBEHHAs pEeaKiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHE TUIPOKCOTPYIIIBI U
oenzosibHOTO sipa. Puszndeckue cpBoilicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06s!I osryueHus U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHHUE albJIEeTruI0B, KAUYECTBEHHBIE PEAKIIMHM HA aJIbJICTUIbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHUCI0T. M3oMepus n HoMeHkiIatypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEH08as KUCIOThl. CrIocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
HIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yrieBooB. Knaccudukanus yrieBoaos (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapubl: TIIOKO3a, (pyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE W MOJOYHOKHCIOE OposkeHue. IIpuMeHenue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHenue. [lomucaxapuapl: Kpaxmail,
INIMKOTeH W nemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala MW LEIUTIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeaklUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIN3, MOdyYyeHUEe >PUpoB 1eutoa03bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE STUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Menu(ll), xumMuyeckue cBoilCTBa pacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1mo temMaM «ChupTel U
dbenomsly, «KapooHoBbIe KHUCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUWHBI — OpraHuYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psnga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHwIMHA. KauecTBeHHbIEe peakuuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lojmydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCIKH, pEIICHHE OKCICPUMEHTAJIbHBIX 3aJa4 II0 TeMaMm
«AzoTcoaepxaniue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE MOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJIEKYIsIpHAas



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

[Tomumepuble wmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IMIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonmmepsl CHELUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHsS 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 MOJeKyIspHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
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 HWCXOJIHBIX BEILIECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEJICHUE JIOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kyacce OCYUIECTBIISIETCS Yepe3 HCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIOAeHUE, HU3MEpPEHHE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Mmacca.

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



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX sAep. XUMUYECKAN 3neMeHT. M3oromnel. CtpoeHue
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—4ETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NMEPUOIUUECKOrO 3aKOHA U [lepuoanueckor CUCTEMBI
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKasi CBsI3b. BHUIBI XWMWYECKOM CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexmMoneKyIsapHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIECTB.

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



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpHUBHAIbHBIE
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKTh XUMUYECKUX PEaKIUu.
TepMoXuUMUYECKUE YPaBHEHUS.

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

OOpatumMblie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUsl. DaKTOpHI, BIUAIOLIIME HA MOJOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAaHOBJICHUSI.
BaxnHelme OKHCIMTEIM W BOCCTAHOBUTENIHW. METOH 3JIGKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lIoKEHUE TMEPOKCHUJA BOJAOPOJAa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, POBEICHUE PEeaKIuii MIOHHOTO 0OMEHa, OTpe/iesIeHNe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

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, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJJIaMHd M HEMEeTaJUJlaMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'MIOpUABL.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoidyyeHus, (U3NYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpupoie, CIOCOObI TOJNYYECHHS, (PU3UYECKUE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(1V), okcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI TMONy4YeHUs, (U3UMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprimeHeHune azoTta
U €r0 COeTMHEHHUI. A30THBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4deHUs, (PU3NUECKUe U
xumudeckue cpoictBa. dochunbr u Gochun. Oxcuasl docdhopa, dochopnas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl moydeHus, GU3N4ecKue u
xumudeckue cpoiictBa. Oxcup kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0O0JOUYEK aToMOB MeTauioB. OOuiue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTUs, MUPOMETAILTYPIus,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramioB. CrnocoObl 3alUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3NYECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHe, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUI: nonydeHue, PU3ndeckrue 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue 1 npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuidl. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHHe xee3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA HMHKA, THAPOKCOKOMILUIEKCHI HMHKA. [I[puMeHnenue
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 IIEJI0YHO3EMENbHBIX METAIIIOB C BOAOW (BO3MOKHO MCIIOJIb30BAHHE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCJIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33/1ay MO0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedyeHuu yCTOMUMBOIO pa3BUTHS yenoBedecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HWCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CTTOCOOBI MOTYUYEHUs METALIIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeabl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Poibs XuMuu B pa3BUTUN METUIIUHBI.



XWMUS THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

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

XUMHSI B CTPOUTENBCTBE: BAKHEWUIINE CTPOUTEIbHBIE MaTepuasbl (LEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE yI00pEHMUS.

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

Pacuérnbie 3anaum.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBAa) NPOAYKTOB pEaKLUH, €CIU OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchbl (00BbEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
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
HEOpraHW4eCcKOM XUMHuM B 11 Kiacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHMA, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMBI, PAIUOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, 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.

TexHOoNorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyprusl, CTPOUTEIIbHbBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBIIAIOINIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMAaMHU [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OIBITA MO3HABATENILHON M TMPAKTUYECKON JESTEIBHOCTU
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jaronmxcst B MPOIIECCEe peau3aiuu 00pa3oBaTEIbHOM NIESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON MAESATEIBHOCTH TIPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU NEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUSI XHMUHW, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CThb PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIliH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE U IMOCTYIKU CBOMX TOBApPUILIEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BATEIbCKOM
NEeSATETbHOCTH, OOINECTBEHHO TIIOJE3HOM, TBOPYECKOW W  JIPYyruX BHUJAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

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 HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun W pean3anuu COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

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



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIEHOTO MPUPOIOTOJIb30BAHMS;

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

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON 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, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KyJIbTYphl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 IOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHoHaTbHON
JEATEIIBHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

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

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHeuupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yuyeOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

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

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh NPHU OCBOCHUHM 3HAHUW NPUEMBI JIOTUYECKOTO MBIILJICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PUKAIIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEaKIHnii;

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

BJIQJICTh HABBIKAMHU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB pEHIeHUs TMPaKTUYECKUX 3a/lad, NPUMEHEHHUIO Pa3InYHBIX
METOJ0B MTO3HAHUSI.

3) pab6oTa ¢ uHpopmMaIueii:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHWKAX HWHPOpManuu (HaAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTH U
HEMPOTUBOPEYHBOCTH;

(GbOpMyIMPOBATh 3aNPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpMaNKK, HEOOXOJAUMOW [JIi BBIMIOJHEHHS yYE€OHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OIBIT KMCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3INIHBIX TOMCKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMYIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOi TEMBI B X0/I€ JUAJIOTa W/WJIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHUHW Y4YeOHBIX M HCCIICIOBATEIIbCKUX 3ajJad, BBIOMpaTh HamboJjee
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 110 XUMHH Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, UHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUU B PA3JIMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XuUMUSD»
OTpaXkaror:

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



MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAIILHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATAIOIIMNE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIDI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWH, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUMW; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUUYECKON
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpe MPOU3BOICTBA METaHOJa, TepepadoTKu HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JJIsl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMSI XMMHUYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC HA3BaHUS MJIS OTICITHHBIX
MIPEICTaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPTaHMYECKUX BEIIECCTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QIKWHOB, apPOMAaTHYECKUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUH OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOW CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
Chipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh 9TH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOI0 €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
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), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJHMYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOXKJICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS JIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJy4YeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa KOJOTHYECKH I1eJIeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HAydHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIBI, JICKTPOHHAST 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUH M 3aKOHBI (TEOPHS 3IIEKTPOIUTHUYECKOW IHCCOLMALUU, NEPUOINYECKUAN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJMOJIEKYJISIPHOM  yYpOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUUYECKHUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
MCITIOJIb30BAaHUU BAXKHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEeATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yYCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX PEBPALIEHU;



c(OpPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 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 BBIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

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

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MNEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnM», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucrembr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHH: XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUII;

cOPMHPOBAHHOCTh YMEHUSI PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
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 OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
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; I11€J1€CO000pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW TMPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
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 JIs
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; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTessl pacTBOPOB KHUCIOT M IIEJIOYE C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE 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, ONPEEICHUE
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
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysol u  j1abopaTopHBIM O0OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOTO pPa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-HAy4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABICHHON yueOHOM 3a1auei.
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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

3.3 YrineBoasl 9 1 https://m.edso0.ru/962BYGF10
Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTBL. belku 12 1 2 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Paszgea S. BbicokoMoJieKky/JIsIpHbIE COeINHEHU S

5.1 BricokoMoekysipHbIe COCTMHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3 6
[TPOTPAMME



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
Ctpoenue atoma. [lepuoguyeckuii 3aKoH 1
1.1 [Tepuonnueckas cucTeMa XMMHUYECKUX 9 https://m.edsoo.ru/R39EAGJPC
snemeHToB /1. . MeneneeBa
.M
1.2 Crpoenne pemectsa. Muorooopasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIICCTB
1.3 XUMHUYECKUE PEaKIIHH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xXumust
2.1 ‘ Hewmerannst 31 1 https://m.eds00.ru/SNCC2YQRJ
2.2 ‘ MeTtais 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
M . X
3.1 CTOABT TOSHAHIA B XHMIH. AHMILLH 9 https://m.edso00.ru/2Q4016NXK
KU3Hb
Hroro 1o pasuery 9
Pa3nen 4. HazBanue
Hroro 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Koanuecrno DJIeKTPOHHbBIE U (PpPOBbBIE
Ne n/m Tema ypoka P wipp
Hacos o0pa3oBaTe/ibHbIE peCypchbl
Bcero

[TpenMeT 1 3HaUE€HHE OPraHUYECKON XUMUH, IPEACTABICHUE O

1 pea P . pea 1 https://m.eds00.ru/48G4H34K4
MHOT000pa3uu OPraHUYECKUX COCTUHECHUN
DNEKTPOHHOE CTPOCHHUE aToMa yriiepojia (OCHOBHOE U

2 BO30YKAEHHOE COCTOSIHYS ). BaeHTHBIE BO3MOXKHOCTH aTomMa 1 https://m.eds00.ru/0DIGT8LIR
yriaepojaa
XuMH4YecKasi CBA3b B OPraHUYECKUX COCAMHEHUSIX. MeXaHU3MbI

3 p N A N 1 https://m.eds00.ru/C42CCDY5S
00pa30BaHMs KOBAJCHTHOW CBSI3U, CIIOCOOBI pa3phiBa CBS3EH

4 Teopus cTpoeHust opranndeckux coenunennii A. M. bytieposa 1 https://m.edsoo.ru/MIAFQ4PQO
Buasl nzomepun: cTpyKTypHasi, IpOCTPAHCTBEHHAs. DIEKTPOHHbIE

5 A P PYKIYP pocTp . P 1 https://m.edso00.ru/GN3QZ8AHX
3¢ }exTs B MONIEKYJIax OPraHUYECKUX COSTMHEHUN
[IpencraBnenue o kaccupuKay U CUCTEMaTHIeCKast

6 pe Quicars 1 https://m.edsoo.ru/P6AQNOU22
HomeHkiarypa (IUPAC) oprannyeckux BEIecTs

7 Knaccugukarus peakiuii B opraHn4eckoil XuMmun https://m.edsoo.ru/M5DJYMPIM
Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME 1 https://m.edsoo.ru/SKOA3EB67
AJKaHbI: TOMOJIOTHYECKHH psifl, 001as ¢hopMyna, HOMEHKIATypa U

9 paa, obwas popuy P 1 https://m.edsoo.ru/8BHWFWZ174
HU30MEpHs, HIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOECHUE MOJICKYJT

10 Pu3nyecKue 1 XUMUYECKHE CBOMCTBA aJIKaHOB 1 https://m.eds00.ru/GV8LNQJ3X
Haxoxnenue ankanoB B nmpupojie. CriocoOb! MOTy4eHUsS U

11 8 prpos i 1 https://m.eds00.r/AB2ZKXXIZ
MIPUMEHEHNE aJTKaHOB

WKJIOANIKaHbI: 001Ias opMyia, HOMEHKIIATypa U H30Mepus,
12 1 was popuy. P P 1 https://m.eds00.ru/Q4B590Q1A

0COOEHHOCTHU CTPOCHUA U XUMUYICCKHUX CBOﬁCTB, CITIOCOOBI



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

MOJIY4YCHHA U MPUMCHCHUC

Pemenne pacu€THbIX 3a7a4 Ha ONPEIETICHUE MOJIEKYIIIPHOM
(dhOopMyITbI OPraHUIECKOTO BEIIECTBA 0 MACCOBBIM JIOJISIM aTOMOB

13 1 https://m.edsoo.ru/ED66JALEK
3JIEMEHTOB, BXOJISIIIMUX B €ro cocTaB. CucremMaruzanus u
00o01IeHne 3HaHUH 110 TeMe
AJIKeHBI: TOMOJIOTHYECKH psif, o0mas hopMyia, HOMEHKIIATypa,

14 3JICKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL. 1 https://m.edsoo.ru/NCGOE2K0J
CTpyKTypHAs U IIUC-TPAHC-U30OMEPHS AITKEHOB

15 Ou3nyecKkue 1 XUMUYECKHE CBONCTBA allkeHOB. [1paBuiio 1 httos://m.edsoo.ru/6XZHRIRTW
MapkoBHHUKOBA

16 Crioco0sblI MoTy4eHUs ¥ IPUMEHEHUE AJIKCHOB 1 https://m.edsoo.ru/YS8ODCR6ZN

17 [IpakTuueckas pa(EOTa j\fg 1 o Teme "Ilonyuenue sTuneHa u 1 https://m.edsoo.r/HHCGPAVHS
U3YYEHUE ero CBOMCTB

18 Pemenne pacuérHbIX 3a1a4 Ha ONpeAEICHUE MOJIEKYISIpHOI 1 httos://m.edsoo.ru/XYWNMAYNA
(dbopMyIbl OPraHUYECKOrO BELIECTBA

19 ATKaIueHBI: CONPSKEHHBIE, H30JUPOBAHHBIC, KYMYJIHPOBAHHBIC. 1 httos://m.edsoo.rW/EKDSIUSUV
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

20 XUMHUYECKUE CBOWCTBA CONPSKEHHBIX JTUECHOB https://m.edsoo.ru/M356GLRBE

21 CrocoObI MoMy4YeHus: ¥ TPUMEHEHNE alTKaIueHOB https://m.edsoo.ru/KT8M1N272
AJIKUHBI: TOMOJIOTHYECKHH psif, obmas hopMyna, HOMEHKIATypa,

22 3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, 1 https://m.eds00.ru/N65WYKD93
¢buznyeckue cBoicTBa

23 XUMHYECKUE CBOMCTBA aJIKMHOB 1 https://m.edso0.ru/MQ7A03SUC

24 KauecTBeHHBIE peaklinM Ha TPOMHYIO CBSI3b 1 https://m.edso00.ru/45UN142UY

25 CriocoObI nostyueHus 1 IPUMEHEHNE alTKUHOB 1 https://m.eds00.ru/SYL7VWAMA

26 Pemenue 3a1a4: pacy€Tel 0 ypaBHEHUIO XUMHYECKON PEeaKIIHH 1 https://m.edso00.ru/Q7XMPZSRF

27 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN TI0 TeMe 1 https://m.edso0.ru/19DNOP1N8



https://m.edsoo.ru/ED66JALEK
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
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

ApeHBI: TOMOJIOTHYECKUH psiJl, 0011ast popmyra, HOMEHKIATYpA.

28 DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJT OCH30I1a U https://m.edsoo.ru/WNGDLBK5D
TOJTyOJIa, UX (PU3UYECKUE CBOMCTBA

29 XVMHYECKUE CBOWCTBA aPEHOB: PEAKIIMH 3aMEILEHUs https://m.edsoo.ru/FCNHX9WY1
XUMHUYECKUE CBOMCTBA apEHOB: PEAKIMH TPUCOCTUHCHHS

30 PEHOB: pEAiiitt HPHEOSA ’ https://m.eds00.ru/CSBNGDUCS
OKHCIICHHE TOMOJIOTOB OCH30I1a

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB CTUPOJIA https://m.eds00.ru/F2K2CB5PG
Penienune pacu€THpIX 33724 Ha OMPEICICHUE MOJICKYIISIPHON

32 P 8 e P hitps://m.eds00.ru/QFKSRGCXW
(GOpMyJITBI OPraHUIECKOTO BEIIECTBA

33 CrniocoOblI Moy4eHus U IpUMEHEHHE apeHOB https://m.edsoo.ru/2VKLXNJZ4
I'enernueckas cBs3b Me a3 acca

34 HETHHCCKA CBASH MENULY PasHIHbIMI 1T v https://m.eds00.ru/1X7QM5T7F
YTIJIEBOAOPOIOB
Pacuérel Mo ypaBHECHHSAM XMMUYECKUX peakiuid. CucreMaTh3arusl

35 YPpABHEH! peartt B https://m.eds00.ru/9VBZTY 4P|
1 00001IeHNEe 3HAHUI 110 TeMe

36 [Ipupoaustii ra3. [lonmyTHbie HETAHBIE Ta3bI https://m.edsoo.ru/CK1CUWWEN

37 KameHHbI# yrosib 1 IpoyKThI €ro nepepadboTku https://m.edsoo.ru/BDDEXD2FV
H OblI €& 0 B0

38 edTh 1 ciocoOsl e€ nepepaboTku. [IpuMeHeHne NpoIyKTOB httos://m.edsoo.r/ORE9Y2CYG
nepepaboTKu HePTH
I'enernueckas cBs3b Me a3 acca

39 HETHHECKAT CBASE MENILY Pasimaibmvt 11 v https://m.edsoo0.ru/HQ22U8ZHE
YTIJIEBOAOPOIOB
["ajoreHonpou3BOIHbIE YTIEBOJOPOIOB: AIEKTPOHHOE CTPOCHHUE;

40 P A yr A1OpOAL P p https://m.edso0.ru/XX94BSSGR
pPEaKIMU 3aMeIleHHs rajoreHa

eHCTBHE MIEN0YEN Ha TAIOTEHIIPOU3BOIHbBIE. B3anmoelicTere

41 JleiiCTBHE WENOHeH Ha ralOreHIPOM3BOMHEIE. BianMoeHCTBH https://m.edso0.ru/FF11CTQKA
JUTaJIOT€HAIKAaHOB C MarHUEM M IUHKOM
CucremaTtu3zanus u 00001IeHNEe 3HAHUN IO pa3zen

42 " 1 " B PasHieILy https://m.edsoo.ru/6XBYFOLLD
YrneBonoposl

43 KontponsHas padora no teme "YrieBo1opoisr" https://m.eds00.ru/EJHI0TT50



https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
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
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50

[IpenenbHble 0IHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUH psJl, 0011as

44 dbopmya, CTpOSHUE MOJIEKYJI, HK30MEpHs, HOMEHKJIATypa, https://m.edsoo.ru/ISNSKPMLB
KJaccugukanus, Gpu3nyecKkue CBOMCTBa

45 XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX OJJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/VHOGFCVLZ

46 CriocoObI MoTyYeHHUsT 1 TPUMEHEHUE OJTHOATOMHBIX CITUPTOB https://m.edso0.ru/N9HOJ3V12
[IpocTeie 3¢upsl: HOMEHKIATYpa U H30MEPHs, 0COOCHHOCTH

47 p bup ypv p https://m.edsoo.ru/UUYC7UU21
(UBHYECKUX U XUMHYECKUX CBOWCTB
MHoOroaToMHbI€ CIIUPTHI: ITUICHTIUKONb U TIUIEPUH, UX

48 P ! HEPHIL https://m.edsoo.ru/KMYAEBSAX
du3HYeCKre M XUMUIECKIE CBOHCTBA

49 CniocoOblI MoTy4eHus U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB https://m.edsoo.ru/EU9L4B5H6
DeHO: CTPOCHHUE MOJICKYITBI, PU3NICCKUE CBOWCTBA.

50 R YL https://m.eds00.ru/0117TP1EX
TokcuaHOCTh (heHOIA

51 XuMHu4ecKue cBoicTBa (heHoa https://m.edsoo.ru/DRURODFRJ

52 Crioco0slI MoTydeHus U IpUMeHeHue GeHoma https://m.edsoo.ru/60B9BOAKU
[TpakTiueckas pabota Ne 2. Perienre skcriepuMeHTaIbHBIX 3a7a4

53 P " P | P 8 https://m.eds00.ru/SHIGNHMGK
o TeMe "CrupTsl U (HEHOIBI

54 CucremaTtu3anys U 0000IIeHHE 3HAHUN TI0 TeMe https://m.edso0.rulJ7BQQOWB6
Anbaeruipl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE KapOOHMIBHON

55 IPYMIIbL; TOMOJIOTUYECKHUE PsiJIbl, 0011as popmyiia, H30Mepus U https://m.edsoo.ru/DHUDYUVGN
HOMCHKJIaTypa
Anbaerupl ¥ KeTOHBI: PU3NYECKUE CBOWCTBA; PEAKIIHH

56 ACTHA ¢ peartt https://m.edsoo.ru/FTMHFTV8V
MPUCOSANHEHUS
Peakmiu okucIICHHS 1 KQYECTBCHHBIC PEAKIINH aJTbJICTHIOB U

57 " PEAKIUI ATRACTIL https://m.eds00.ru/MT7LK3HUT
KETOHOB

58 CrocoObI TOTyYeHUS aTbACTHU/IOB U KETOHOB https://m.edsoo.ru/KOSEDOZNC
OaHOOCHOBHBIE MpeeNbHbIE KApOOHOBBIE KHCIOTHI, 0COOEHHOCTH

59 A PR P ’ htps://m.eds00.ru/3AG3MM12R

CTPOCHUS UX MOJICKYJI



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

W3omepust 1 HOMEHKIATypa KapOOHOBBIX KHCIIOT, UX (PH3HUUECKUE

60 . https://m.eds00.ru/88RK8HSL4
CBOIiCTBa
XVMHUYECKUE CBOWCTBA MIPEIEIBHBIX OJHOOCHOBHBIX KAPOOHOBBIX

61 pea 8 P hitps://m.eds00.ru/FG799CL7C
KHCIIOT
Oco0eHHOCTH CBOICTB MypaBbUHOM KHCIOTHL. MHOTOOOpa3ue

62 P P hitps://m.eds00.r/NCRPAKAZQ
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOMCTB: HENPEAEIbHBIX U apOMaTUUECKUX

63 KapOOHOBBIX, JUKAPOOHOBBIX, THAPOKCHKAPOOHOBBIX KHCIIOT. https://m.edso00.ru/PO7B20AZG
[IpencraBuTenu BBICIINX KAPOOHOBBIX KHCIOT

64 [TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX KUCIIOT https://m.edso0.ru/ASMQKWR52

65 CniocoOblI Moy4eHus U IpUMeHeHrne KapOOHOBBIX KHCIIOT https://m.edso0.ru/ZY83U872I
CnosxHbIe 3(DUpPBI: TOMOJIOTHYECKUN psijl, 001mas popmyia,

66 $up psia, obwas Gopy https://m.edsoo.ru/4C5QIMALE
M30MEpPUsI U HOMEHKIIATypa

67 ®dusnyecKkue 1 XUMHYECKUE CBOMCTBA 3(UPOB https://m.edsoo.ru/TCIGEW2K6
Pemenune pacuéTHpIX 3aa4: 110 YpaBHEHUIO XUMUYECKON peakuy,

68 Ha onpezeseHHe MOJIEKYIIPHON (HOpMyIIbl OPraHU4YeCKOro https://m.eds00.ru/K512Q0OHVD
BELIECTBA
[IpakTuueckas pabora Ne 3. PemeHue s3kcnepuMeHTalIbHBIX 33]1a4

69 " " https://m.eds00.ru/OGEJG1Z6Q
no teMe "KapO6oHoBbie KHCIOTHI. CH0MXKHBIE F3PUPbI
Kupst: ctpoenue, pusnueckne 1 XUMHUYECKHE CBOMCTBA

70 P P ¢ https://m.edso0.ru/9SIVVGAD3
(ruaponus)
OcoOeHHOCTH CBOWCTB JKUPOB, COIEPIKAIINUX OCTATKU

71 P LA https://m.edsoo.ru/HAIOMQYAG
HENPEeIeNbHBIX KUPHBIX KUCIOT. JKupbI B IpuUpoie
MBpbl1a Kak coJiv BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE

72 N p ’ m https://m.edsoo.ru/YPLLOUE7
nerictue. [lonstre o cuaTeTHYEeCKUX Moromumx cpeactBax (CMC)
I'enernueckas cBsA3b yIiI€BOAOPOAOB U KHCIOPOICOAEPIKALINX

73 Y HOPOA ponicocpant https://m.edsoo.ru/A8FISXVSU
OpPTaHHYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUSIM XUMHUYECKHUX PEAKLIUN https://m.edsoo.ru/LZ5VLL2BX



https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
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75 CucreMmaru3anus 1 0000IIeHe 3HAHUI 110 TEME https://m.edso0.ru/SSWM8F7D7
OO0mas xapakKTepUCTHKA YIISBOIOB U KiIacCU(PHUKAIUS YTIICBOIOB

76 Tt XApARTED YHICBOA uKaLLis yrieBo https://m.eds00.ru/0LRIX8HGR
(MOHO-, 11~ ¥ TIOJIUCAXAPU/IbI)

77 Monocaxapusl: pu3nyecKre CBOWCTBA U HAXO0XKICHHUE B IIPUPOJIC https://m.eds00.ru/SDKMBGIF6
IIpuMmeHeHne IIKO03bI, €€ 3HAUCHUE B dKU3HEICATCIILHOCTU

78 P A https://m.eds00.ru/6LS9BLN9Q
opraHusma

rcaxapuJbl: caxapo3a, MajibTo3a u JlakTo3a. Haxoxienue B

79 Jncaxapin P A https://m.eds00.ru/0Y DXJOOUH
MIPUPOJIE U MPUMECHEHHUE TUCAaXapHUI0B
ITonucaxapupl: CTpOEHUE MAKPOMOJICKYJ, (DU3NUSCKUE U

80 pHA . p p y ¢ https://m.edso0.ru/52Z6UKUNG
XUMUYECKHE CBOWCTBA, IPUMCHCHHE

81 [ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX https://m.edso0.ru/CPO60DRNM
Pemenue pacueTHBIX 3a/1a4 HA ONPEACIICHUE JOJIM BbIX0/1a

82 P A pedt A A https://m.edsoo.ru/FVQ99R8JH
MPOJYKTa PEaKIUU OT TEOPETUUECKU BO3MOKHOTO

83 Cucremaru3zanus 1 00001IeHNEe 3HAHUN TI0 Pa3iery https://m.edsoo.ru/YTA71S0GH
KoHnTtponbHas padora o teme "Kucnopoacoaepsxamime

84 P P " POACOACPAATH https://m.eds00.ru/40ZT3216M
OpraHUYECKHUE COCANHEHUS
AMUHEBL: KnaccuduKanus, CTpoeHHE MOJICKYJI, oOmmas hopmyiia,

85 Puica P Y N mast Gopmy https://m.eds00.ru/64T9T10ZV
U30MEpHUsi, HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA

86 XUMHYECKHE CBOMCTBA ann(paTHIeCKUX aMUHOB https://m.edsoo.ru/MYC4DL1GD
AHWINH: CTpOCHHE aHUJIMHA, 0COOCHHOCTH XMMUYECKUX CBONCTB

87 P https://m.edso0.ru/FRTQ7TUDA
aHMIIMHA

88 CrocoObl osTy4eHus ¥ IPUMEHEHUE aTU(PaTHIECKUX AMUHOB https://m.edsoo.ru/LCF82MVKH
AMWHOKHMCIOTHI: HOMCHKIATypa U H30MepHs, (Pu3ndecKue

89 . yp pus, ¢ https://m.edsoo.ru/RQIQFGFVC
cBoiicTBa. OTIAENBHBIC MPEJCTABUTEITN (l-aMIUHOKHCIIOT
XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT, X OMOJIOTHYECKOE

90 https://m.eds00.ru/16QZ981XZ
3HaYeHHE aMUHOKUCHO0T. CUHTE3 U THIPOJIU3 MENTHI0B

91 benku kak npupoaHbIe NOIUMEPHI; CTPYKTYPhI OEJIKOB https://m.eds00.ru/C031GD96B



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

92 XUMUYECKUE CBOWCTBA OEIIKOB 1 https://m.eds00.ru/67MDSJICA
A e e rere €CKHE COCAMHEHUSI.

93 SOTCOACHIRAIIME TETCPOUHIVIIHCCITE COCUTHEHIA 1 https://m.edso00.ru/6 A9U8IK1G
HyxkenHOBBIE KUCIIOTBI: COCTaB, CTPOSHUE U OMOJIOTHIECKas pOJib

94 HpaKTI/I‘i"eCKaH pabota Ne 4. Pemenue BKCHepI/IMeHTaJ'IBI-'I'LIX 3a7a4 1 https://m.edsoo.ru/NCA6Z2YR?
1o TeMe "A30Tco/iepKallue OpraHnyecKue COeAMHEHUS
[IpakTuueckas padora Ne 5. Pemenue skcriepuMeHTan 3a1a

95 P Tm,, % paboT . HEPHMERT U"BHHX A 1 https://m.eds00.ru/4AGSLO35TE
no teme "Pacrno3HaBaHrue OpraHUYeCKUX COCAMHEHUMN
KoHTposbHast pabdota 1o Teme "A30TcoepKaiiue OpraHnuecKue

96 POIRHIHD ACPAATIE 0P 1 https://m.eds00.ru/R69QEGEOU
COCTMHEHUS

97 OcHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYISIPHBIX COSAMHEHUN U 1 httos://m.edsoo.ru/7SVOSLION
METOJIbl UX CHHTE3a —IIOJIMMEPHU3allvs U TOJUKOH ICH AU

98 [Tnactmacchl. YTunm3anus u nepepadoTka IIacTHKa https://m.edsoo.ru/IU7EQ648Y

99 DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE KaydykH. Pe3nna 1 https://m.edso0.ru/SO6ALFPL8
Bosokna: HaTtypanbHbl€, HCKYCCTBEHHBIE, CHHTETHUECKHUE.

100 HIOIHA: HaTYPAIBHDIC, HCKYCCTBCHHbIC, CHITCTHHACCKH 1 https://m.edsoo.ru/DQOJRVK4H
[Tonumeps! criennanbHOrO Ha3HAYCHUS
[TpakTiueckast pabota Ne 6. Perienre skcriepuMeHTaIbHBIX 3a7a4

101 paiTiHecicai b prve 8 1 https://m.eds00.ru/Y 1QQLRSOP
no teme "Pacrno3HaBaHue miacTMacc u BOJIOKOH

102 ?606H.IGHI/IG Y CUCTEMaTu3alus H3ch?'1{Horo MaTepuana 1mo Teme 1 httos://m.edsoo.r/REGCOZSAS

BricokoMoneKkynsipHbIe COSIMHEHHS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBBHIE

Ne n/m Tema ypoka
o0pa3oBaTejibHbIE PeCypChl
Bcero

AtoMm. CocTaB aTOMHBIX sijep. XUMHYECKUI DJICMEHT.

1 AP 1 https://m.edsoo.ru/NOPBJ3G7J
H3oTormbl
CTpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC

2 P P 1 https://m.eds00.ru/9MTBPF8U5
qucia
Knaccugukaiius XAMHYECKUX dJIEMEHTOB (S-, p-, d-, f-

3 rnicay (&P 1 https://m.eds00.r/MDGLT301C
3JICMEHTHI)

4 PacnipeneneHue 351eKTPOHOB 11O aTOMHBIM OpOUTATISAM 1 https://m.edsoo.ru/HNSVJRET?2
DIIEKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMCHTOB B

3) P P "yp 5 1 https://m.eds00.ru/56M011PUG
OCHOBHOM H BO30YKIEHHOM COCTOSTHUU
DIIeKTPOHHBIE KOH(PUTYpPAIUA HOHOB.

6 P durypau 1 https://m.eds00.ru/3ZORHAPQL
DIIeKTPOOTPULIATEITILHOCTh
[Tepnoanueckuit 3axoH u [lepnoanueckas cucrema

7 xumuueckux anemenToB JI. . MeneneeBa, CBA3b C 1 https://m.edso0.ru/RRTS1FRBD
COBPEMEHHOI TeOpUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX

8 AJIEMEHTOB M 00Pa3yeMbIX UMHU MIPOCTHIX U CIOKHBIX 1 https://m.eds00.ru/M2BG8LQGU
BEIIIECTB T10 TPYIIaM U Iepuoam

9 CuctemaTtu3zanusi 1 0000IIeHNEe 3HAHUH 110 TEME 1 https://m.edsoo.ru/FOHYMABMC
Bunpl xumuyeckoii cBa3u. MexaHu3mbl 00pa3oBaHUs

10 KOBAJICHTHOM CBsI3U. BogopoaHas cBsi3b. 1 https://m.edsoo.ru/YSFOZQORM
MeKxMONeKyIIpHbIE B3aUMOICUCTBUS
BaneHTHOCTE M BaJCHTHBIC BO3MOXHOCTH aTOMOB. CBSI3b

11 AJIEKTPOHHOM CTPYKTYPHI MOJIEKYJI C IX T€OMETPUUECKUM 1 https://m.edsoo.ru/FLOBCCB2E

CTpOCHHEM
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HpeI[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX COCAMHCHUAX: COCTaB U

12 https://m.edsoo.ru/PNUHMOOP5
HOMEHKJIaTypa
BemectBa MOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

13 B Y2Bp Y . P P https://m.edso0.ru/40CASLVY3
Tunbl KPUCTALTUYECKUX PEIIETOK U CBOMCTBA BEILIECTB
ITonsiTue o nucnepcHbIx cucreMax. lIpencrasienue o

14 8 P pet https://m.eds00.ru/8QWSNJMIO
KOJUIOUIHBIX PaCTBOPAX
Hctunnbie pacTBOPHI: HACKIIIEHHBIE U HEHACHIILICHHBIE,

15 P P 0 H https://m.edsoo.ru/MI12GZKJ8B
pactBopuMoOcTbh. Kpucramnoruaparst

16 Crioco0bI BeIpaXCHUSI KOHIIEHTPALUN PACTBOPOB https://m.edso0.ru/ZUAKS9SXC
Pewienue 3aaa4 ¢ ucnosnb30BaHUEM MOHATUN "MaccoBast

17 JIOJIsl paCTBOPEHHOIO BemecTna', "MosipHas https://m.edso0.ru/9YYG9X6FN
KOHIIeHTpanus"
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX

18 Prxan P P https://m.edsoo.ru/Y3JUK9MC4
BEIIIECTB

19 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 TeMe https://m.edsoo.ru/7LEFEOFM5
KonrtponbHas padora no remam "CtpoeHue aToma.
Ilepuoanueckuii 3akoH u [leproanueckas cucrema

20 proX proA . https://m.edsoo.ru/SARJUK9HZ
xuMuueckux snemeHToB /. 1. Menneneesa", "Ctpoenue
BeecTBa. MHorooOpasue BeriecTs"
Kinaccugukanmst XuMrU4ecKux peakiyii B HeOpraHM4ecKon
Y OpPraHWYEeCKON XMMHH. 3aKOH COXPaHEHHUS MACChl

21 P P https://m.edsoo.ru/ZOMZM8REE
BEILIECTB; 3aKOH COXPAHEHU U MIPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PeaKusIx
TermoBbie 3O PEKTh XUMUYECKUX PEAKIUN.

22 b peartt https://m.eds00.ru/9TSXHFMT4
TepmoxuMuueckne ypaBHEHHUSI
Briuncnenust no ypaBHEHUSIM XUMHUECKUX PEAKLIMM U

23 P peardt https://m.edsoo.ru/V5WAVUXO0H
TEPMOXUMHUYECKUM YPABHCHUSIM

24 CKOpOCTbh XMMHUYECKOHN pPEaKIIUH, €€ 3aBUCUMOCTD OT https://m.edsoo.ru/DSEHND9EL



https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
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pasnuuHbIX (hakTopoB. Karanmus3 u kaTaim3aTopbl

25 ['oMoreHHbIC U TETEPOTeHHBIC PEAKITIT 1 https://m.edsoo.ru/RN8POZ7YO
[Ipaktudeckas padora Ne 1 mo Teme "B e pa3

26 paT A pabot not Mu JIHAHHC PasIIHRIX 1 https://m.edso00.ru/NGQ05JTY7
(bakTOpPOB HA CKOPOCTh XUMHYECKON peakiuu'"
Obpa e 1 HeoOpa e peakun. X ecKoe

27 PATHMBIC I HEODPATHMBIE PEAKIIiL. AHMIT 1 https://m.eds00.ru/XHPQ3BRA)
paBHOBECHE
[TpakTrueckas padota Ne 2 eme "B e

28 P pabota 1o TeM JTHAHHIE PAsIIHHbIX 1 https://m.edsoo.ru/UMB65DAVK
(hakTOPOB Ha MOJIOKEHUE XMMUYECKOTO paBHOBeCHs"
DnexTpo eckas aucconuanus. C e 1 ciadble

29 JICKTPOIIMTHHCCKAA HCCOUHATIL. LAVIBHBIC 1 CIIAObE 1 https://m.edsoo.ru/8UJIMTOHPO
AMeKTPOIUTHI. CTENICHb JUCCOIUAIIUH
Nonnoe mpoussenenue Boasl. Cpena Bo, aCTBOPOB.

30 HHOC TIPOTSBEACHIE BOMRL. ©-PE/Ia BOATBIX PactBopos 1 https://m.eds00.ru/7S6ENILYU
Bonoponusriii mokazarens (pH) pactBopa
I'maponus coneii. Peakiym, npoTekaroiye B pacTBOpax

31 AP HAL TP 1 B pacTEop 1 https://m.eds00.ru/L SHMAMHL
AJIEKTPOIUTOB
[Ipa eckas padora Ne 3 o teme "X ecKue

32 PAITIHCCIa paboT o TE " HHEe 1 https://m.edso0.ru/RD8CXFMNS
PEaKIuu B pacTBOPaAX IEKTPOIUTOB
OKHCIUTENBHO-BOCCTAHOBUTE e pea . Baxueiimmne

33 KHCIHTENLHOBOCCTAHOBHTEILHBIE PeaKtiiin e 1 https://m.edsoo.ru/AFQATHSZT
OKHUCJIUTEN U BOCCTAHOBUTEITH

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1 https://m.edsoo.ru/LCSPR4PCZ

35 DIIEKTPOJIN3 PACTBOPOB U PACIIIABOB BEIIECTB 1 https://m.edso00.ru/7UC0BIP3Q

36 Pemenue 3ana4 pa3nu4HbIX TUIIOB 1 https://m.edsoo.ru/MBRCJ2BHV

37 Pemenne 3a1a4 pa3nu4HbIX TUIIOB 1 https://m.edsoo.ru/REEKUYHAU
Cucrematu3zanus u o000IIeHHE 3 i

38 " R " B HAHHILTIO Tene 1 https://m.edsoo.ru/O0CUUKMF1
XUMUYECKUE PEAKIUN

39 KonTtponbHas pabora no teme "XuMuueckue peakuuu' 1 https://m.edso0.ru/E120ZSNS2
[Tonoxxenue Hemetamios B I1 5

40 FIOMCITHE HEMPTAIIION B 1 CPHOMIICCOM CHOTEME 1 https://m.eds00.ru/S2T11G534

xuMHudeckux daeMeHToB JI. V1. MenneneeBa u 0COOCHHOCTH
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CTpoeHUs UX aToMOB. DU3NUECKUE CBOMCTBA HEMETAJIIOB

AJIoTpOonus HEeMETaJUIoB (Ha pUMepe KUCIopOoa, CEephl,

41 https://m.edsoo.ru/DKHVETX6S
docdopa u yriaepona)

42 Boz[uopoz[: noydeHue, Gu3nIecKue 1 XUMHUIEeCKUE https://m.edsoo.r/EOABSTIZ2
cBorcTBa. ['mapusl
T"anorensl: HaXOXKACHUE 0J€, CII0COOBI IOJIYYEHHUS,

43 FEHBI: HAXOUICHHE B HPUD vﬂ 1 POy I https://m.edsoo0.ru/SESM200XI
(1)PI31/I‘-I€CKI/IC N XUMHNYCCKHUC CBOUCTBA
r .B I

44 aJIOr€HOBOIOPOIbI. BaxkHel e Kucaopoacoaepkamme httns://m.edsoo.ru/FWWHEA36]
COEIUHEHMS raJIOTE€HOB

45 JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI nonyquvI/m https://m.edsoo.ru/ULBR2WO2T
rajoreHoB. [[puMeHeHNE TaJJOreHOB U UX COCMHECHUN
IIpa eckas padora Ne 4. Pemenne 3xcie eHTaN

46 PAICTITECK ﬂf’ ' " HICHHE SRCTCPHMEHTATLHBIX https://m.edsoo.ru/VJHPYU202
3a1a4 o teme "'I"ajoreunl
Kucnopos: nabopaTopHbIe B MPOMBIIIJIEHHBIE CIIOCOOBI

47 MOJTyYeHUs1, PU3NISCKUE U XUMUIECKHE cBOMCTBA. O30H. https://m.edsoo.ru/5LQHHJICFF
[IpumeneHne KucIOpoaa U 030Ha

48 OKcubl U IEPOKCUABI https://m.edsoo.ru/4AMRVPMQAI

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.eds00.ru/Q8L50HZYY
Cepa: Hax0KJEHHE B IPUPOJIE, CIIOCOOLI ITOIYyYEHHUS,

50 P a pHpoA . i https://m.edso0.ru/3JASFNQQK
buznyecKkue 1 XUMUYECKHEe CBONCTBA

51 CepoBonopo, cyibhuabt https://m.edsoo.ru/PMO9PHT23
K . Ocob

59 HchIopoL[coz[elv:mamHe coenrHeHus cepbl. OCOOEHHOCTH httos://m.edsoo.ru/8TN3SZ505
CBOMCTB CEPHOM KHUCTOTHI
II °5. P

53 pakThuecKas '}')a6OTa N "5 elIeHue Z)"I(CHepI/IMCHTaJILHLIX https://m.edsoo.ru/9S76ZZREW
3a1a4 o teme "Cepa u €€ coeTMHEHUs

54 A30T: HaXO0XKJICHHUE B IPUPOJIE, CITOCOOBI TIOTYICHHS, httos://m.eds00.ru/1ZPKO7CAP

(1)I/I31/I‘-IeCKI/Ie M XUMHYECKIEe CBOMCTBA. AMMI/IaK, HUTPUIBL
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Kucnoponcoaepxkamue coenaenus azora. OcoOeHHOCTH

55 . . https://m.edso0.ru/271860BC3
CBOMCTB a30THON KHUCIIOTHI
[Ipumenenue a3ota u ero coeAMHEHUN. A30THBIE

56 PHUNCTHEHIE as0Ta 1 €10 COCAMHEHIH. ASOTHH https://m.eds00.ru/MO1P034QF
yao0peHus
®docdop: HaXO0XKICHHUE B PUPOJIC, CITOCOOBI MOTYyUCHUS

57 dop 8 PHPOAE, YAeHt, https://m.eds00.ru/PXZ01ZQS0
buzndeckue u xumMuaeckue croictra. @ochuapt u hochun
Okc ocdopa, hochopcoaepxaiue KucaoTel. Co

58 MH(bu (opa, dpocopconepanme KucioTs!. Com https://m.eds00.ru/00ZT28DNQ
(dhochopHO KHCIIOTHI
IIpumenenne gpochopa u ero coenuHenuii. O

59 pumenenne ocdopa  er e, GochopHEIe https://m.eds00.ru/99E3JYYTM
yno0peHus
[TpakTrueckas padota Ne 6. Penienue sxcriepuMeHTaIbHBIX

60 " https://m.eds00.ru/97LCBYXY2
3a1a4 1o Teme "A3ot u pochop u ux coenuHEHU"
Yriiepoa: HaxoXKJIEHUE B TIPUPO/IE, ATUIOTPOITHBIC

61 Moaudukanyy; GU3NIecKrue 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/IWDS30TDR
MIPUMEHEHHUE
Oxkc epona(ll), oxc epona(lV),

62 kenn yraepora(ll), oxen yriepoza(lV), yroxbHas https://m.eds00.ru/6DLNT13TE
KHCJIOTA U €€ CON

63 Pewienne 3ana4d pa3snauyHbIX TUIIOB https://m.eds00.ru/PQWKCINJIX
Kpe : HaXOKICHIE 0/, CITOCOOBI IOJIYUCHHS,

64 DEMHHH: HAXOHICHHC B TPHD u'u 1 POy ACHIA https://m.edsoo.ru/R7FY3Y3BW
bu3nYecCKre M XUMUIECKHIE CBOHCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBass KUCIOTA, CHIIUKATHI https://m.eds00.ru/NTQOS329K
IT . C

66 pUMEHEHHE KpeMHUs U ero coenuHeHuid. CTekIo, ero https://m.edsoo.ru/IXJ00600T
MOJTy4YeHUE, BUJIBI CTEKIIa

67 Pemenue 3aga4 pa3nM4HbIX TUIIOB https://m.eds00.ru/S5319XD1S
CucremaTtu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe

68 | "H B https://m.eds00.ru/QCSGMOTFS

HemeTtanst
69 KonTponbras padbota o Teme "Hemeramisr" https://m.edsoo.ru/\VPSTFCAFI
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AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKLIUs

70 https://m.edsoo.ru/LAOAONSJ7
OIIMO0K
[Tonoxenue metamios B [lepuoguueckoii cucreme
71 XUMHUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHHUS https://m.edsoo.ru/57FR91QP1
AIIEKTPOHHBIX 000JI0UEK aTOMOB METAJIIOB
79 OO6mue ¢puznueckre cBoMcTBa MeTauioB. [Ipumenenue https://m.edso.ru/ICNORBAKW
METAJIJIOB B OBITY M TEXHUKE
73 CmuaBsl MetasuioB. Koppo3ust Merasios https://m.eds00.ru/1V3XS7EXT
74 Pemenue 3aga4 pa3nu4HbIX TUIIOB https://m.edsoo.ru/HCZY575D9
75 DNEKTPOXUMHUYECKHUN Psiji HalpsbKeHU MeTaiso. O01mue https:/m.edsoo.ru/SWILE3YLW
CIOCOOBI TOTYyYEHUS] METAJIOB
O61as xapakrepucTika MetauioB |A-rpynmsl
Ilepronueckoit CUCTEMbI XUMUYECKHUX SJIEMEHTOB.
76 Hatpwuii u kanwmii: monydenne, QU3MUECKUe U XUMUIECKHE https://m.edsoo.ru/W4VWNSJSE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCIMHEHUN
O61as xapakrepuctuka metamioB ||A-rpynmst
Ilepronnueckoit CUCTEMbI XUMUYECKHX SJIEMEHTOB.
77 Maruuii 1 Kanpuil: noaydeHue, Gusndeckue u https://m.eds00.ru/Q4YBTZ3RY
XUMHYECKHE CBOMCTBA, IPUMEHEHHE ITPOCTHIX BEIIECTB U
UX COeIUHEHUU
78 JKéctkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHUSI https://m.eds00.ru/609WLKNTN
79 AHIS)MHHHﬁZ nojiy4eHue, PU3ndecKue 1 XUMUYEeCKHe https://m.edsoo.ru/OZHBSIBO6
CBOICTBa, IPUMEHEHHE
80 AMdoTepHbIe cBONCTBA OKCHIA U THIPOKCH 1A AITFOMUHUS, https://m.edso.r/RM2IRHCBM
TUAPOKCOKOMIIIIEKCHI aJIFOMUHUS, X IPUMEHEHUE
81 Pemenne 3a1a4d pa3nu4HbIX TUIOB https://m.eds00.ru/ZCTJIX7CQ3
82 [IpakTuueckas pabora Ne 7. PemeHue skcrepuMeHTaIbHbBIX https://m.edso0.ru/ZR9H28T3K



https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
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
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K

3az1a4 1o Teme "MeTtasuibl IIaBHbIX HoArpymnmn”

OO61as xapakTepuCcTHKa METAIOB TOOOUHBIX MOATPYII

83 (B-rpynm) Ileproauueckoil CHCTEMBI XUMHYECKHX https://m.edsoo.ru/INZNM9J50
3JIEMEHTOB
du3nyuecknue 1 XUMUYECKHE CBOMCTBA XpoMa U €ro

84 ) P https://m.eds00.r/EMH85BONN
COCIMHCHUH, NX TPUMEHEHNE
Baxwueitmme coequHenus maprania. Ilepmanranar kanmus,

85 . . prad p https://m.edsoo.ru/TVZPFX8X4
€ro OKUCJIUTEIIbHBIC CBOMCTBA
duznyeckne 1 XUMUYECKHE CBOMCTBA JKejle3a U €ro

86 . https://m.edso00.ru/71YSMIGSD
coenuHeHui. [lomyueHnre U mpuMeHeHUE CIIJIaBOB XKee3a
duznyuecknue 1 XUMUYECKHE CBOMCTBA MEIH U €&

87 . A https://m.edsoo.ru/GET2L9K3X
COCTMHCHUH, NX TPUMEHEHNE
DduU3NYeCcKrue U XUMUYECKUE CBOMCTBA IIUHKA U €r0

88 N t https://m.edso00.ru/O4C5QKBEJ
COCIMHEHUH, UX TPUMEHEHUE. [ MIPOKCOKOMIUIEKCHI IIMHKA
IIpakTrueckas padorta Ne 8. PerieHue sKcrepuMeHTaIbHbIX

89 P ,I,) P " https://m.edso0.ru/BAJAYW82G
3az1a4 1o Teme "MeTtasuibl HOOOUHBIX TOATPYII

90 Pemenue 3aga4 pa3nu4HbIX TUIIOB https://m.edsoo.ru/EI77EUHQZ
O000mIeHre U CHCTEMAaTH3alusl U3YYEHHOT0 MaTepHraja Imo

91 ,I'H " B A P https://m.edsoo0.ru/NHKRDJUTS
Teme "MeTasisl

92 KonrponsHas pabora no reme "Metasibr" https://m.eds00.ru/4Z62\V30B1
AHanm3 pe3yJabTaToOB KOHTPOJILHON PadOThI, KOPPEKITHS

93 pesy. P P Ppeil https://m.eds00.ru/KGZODOKTT
OIMOO0K
Ponb xumun B oGecrieueHnn yCTOMUMBOTO Pa3BUTHS

94 yenoseudecTBa. [IoHATHE 0 HAYYHBIX METOAAX https://m.eds00.ru/SSTSRWKS8
HCCIICTOBAHUS BEIIECTB
Hayunble npuHUIUIIBI OpraHU3alMi XUMAYECKOTO

95 npou3BoicTBa. [IpoMbIIIIEHHBIE CITOCOOBI MOTyUYEHUS https://m.edsoo.ru/V4Y20W8UR

BaKHEHIIINX BEIIECTB



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
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

XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPeibl U €ro

96 1 https://m.edsoo.ru/HFYWAQ1VW
[IOCEICTBUSA

97 XuMus U 300pOBbE YENOBEKA. JIeKapCTBEHHBIE CPEICTBA 1 https://m.eds00.ru/992MUF415

98 Xumug uiy. Poiab xumun B o0OecrieueHny nUIeBoi 1 https://m.eds0o.r/BTM3AEKNW
0€e30MacHOCTH

99 Kocmernyeckue u mapdromepusie cpeactsa. bertoBas 1 https://m.edso0.ru/0VE85PPBKW
XUMHUSA

100 XuUMHS B CTPOUTEILCTBE. BaskHeHIIIMe CTpOUTEIIbHBIC 1 httns://m.edsoo.ru/SEX2N2T3)
KOHCTPYKIIMOHHBIE MaTEpUAIIBI

101 XuMHS B CENBCKOM X03siicTBe. OpraHndecKue u 1 https://m.edsoo.ru/Y Y 395ROA
MUHEpaJIbHBIEC yI0OpEHUS

102 Cucremaruzanus 1 0000IIeHNe 3HAHNH 110 TEME 1 https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



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 OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1

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

11

OCHOBOIIOJIAraloIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
ANEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EeKTPOHHBIC OPOUTAITH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHME aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKasl CBs3b (G- M T-CBs3b, KPATHBIC CBS3W), THOpUIU3ALIUS
aTOMHBIX OpOuTalIel, KpHCTalJIMYecKas peleéTka, Mojb, MOJIApHas
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTHHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIN
ckeneT, (YHKIMOHANbHAs TpyINIa, paauKall, U30Mephl, CTPYKTypHas
¢dopmyrna, uzomepus  (CTpyKTypHas, TreomeTrpuueckas  (umc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPO/I- U a30TCOJEpIKAIINE COECIUHEHHs, OMOJIOrMYeCKH aKTHBHbBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKHU), MOHOMED, MOIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMUHT, THITHI
XUMHUYECKUX PpEeaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENBHbBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T'€TE€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIHUTHI,
ANEKTPOJINTUYECKAS AUCCOLUALINS, CTENIEHb JUCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, OJJEKTPOJIU3, CKOPOCTb XHUMHUYECKOW  peakiuw,

XUMUYECKOE PABHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemectB A.M. bytnepoBa, Teopus JIEKTPOTUTHIECKON THUCCOIUAIINH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUW S3BIK XMMHH, MHUPOBO33PEHUECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TCPMOANHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTX Hnux




14

IMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTECMAax

(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 TMPUHIMITBI XUMHUYECKOTO TPOHM3BOJCTBA (Ha TpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, TepepaboTKU
HedTH)

CpopMUpOBaHHOCTH YMEHHH BBISBIISTS:

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

CBOMCTB HEOPraHWYECKNX U OPraHUYECKHUX BELIECTB U UX IIPEBPALLECHUN

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 UCITIOJIB30BATh!:

HaMMCHOBAHUA XHMHYCCKHUX COCI[I/IHeHI/II\/'I MCKAYHApOAHOI'0 CORO3a
TGOpeTquCKOﬁ 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 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUH [T KITacCU(PUKAIK N3y4aeMbIX XUMUYECKUX 0ObEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(PUKAINU U3yIaeMbIX XUMUYECKUX OOBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIoOBOMY  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTanﬂsaTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, MUCIOJb3Ys MOHATHSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




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

MeproaM U rpymnmam

ChopMHUpOBaHHOCTE YMEHHSI COCTaBJISITH ypPaBHEHUS XHMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKkuii HOHHOTO 0OMEeHa, YYUTHIBAs 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 HpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIAX, a@ TAKIKEC OT 0coOeHHOCTEH peain3an pas3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBA BCIICCTB COOTBCTCTBYIOUIMMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymnamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/IBI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKHM
dbopmynaM W ypaBHEHHSIM XHMHUYECKHUX PEAKIHH C HCIOJIh30BAHHEM

(bHSI/I‘ICCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €CiIn OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI[CJ'IéHHOI\/'I MacCOBOM

J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

MacCOBOM WM O0OBEMHOM JT0JTH, BBIXO/1a MMPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiuit

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BeliecTBa
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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 HOBCGIIHGBHOfI 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 (TOJIyYeHHE W H3YYCHUE CBOKMCTB HEOPraHWMYECKUX 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(OpMalMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMHY, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C IOCTABICHHOMN

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




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
O XUMHUHnN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB IO OJHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepnonnueckas cucrtema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH WM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
epuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAs, METANTUYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ o0pa3zoBaHus. MexxMONeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIPHOTO CTPOEHMS. THUIBl KPUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEelIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MACcChl BELLIECTB

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

OObpatumble peakiuu. XuUMHUeckoe paBHoOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

111

OnektponuTrueckas aucconnanus. CuiabHbIe W cinadbie dekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
IHACCOIManuy. Peakyyu HOHHOTO 0OMeHa

I'unponus coneit. Monnoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pactBopa

CriocoObI BeIpaske€HUsI KOHIIEHTPAILIMK PACTBOPOB: MacCoBasi J0Jsl PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. KpucTamioruaparsl

1.12

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

pa3zHbIM 3HaUeHHEeM PH. MeToapl AIeKTpOHHOTO OanaHca




1.13

DJIEKTPOJIU3 PaCTBOPOB U PACILUIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenkiarypa HeopraHmuecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHUE CBOMCTBA BAXHEHUIIMX METAJIOB (HATpUM, Kanuil, KajdbLUH,
MarHui, aJIOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COSAMHEHHN  (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAJICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiiny Ha

HCOPraHN4YCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHMSI TEOPUUM XUMHUYECKOI'O CTPOECHMUSI OPraHMYECKUX
coequHeHnit A.M. bytnepoBa. YrinepoaHblil CKEJIET OpraHU4eCKONW MOJIEKYJIBI.
KpaTtHOoCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3ALUU
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kinaccupuKaMyu OpraHuyeckux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaKHEHIITUX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipasmio MapkoBaukoBa. [Ipasuio 3aiinieBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, TUIpATAllMsl), TOPEHUS, OKUCICHUS U
nonuMepu3auu. [IpoMbInieHHBIe W JTA0OPATOPHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

3.7

AnkanveHsl. XHMMHUUYECKHE CBOMCTBA aAlIKaJUEHOB: PEAKLUHUH MPUCOEAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

aAJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuum 3ameunieHus. ['openue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH Ui CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AIEKTPOPUIHHOTO
3aMelIEHUs, NpUcoennHeHusl (TUIpUpOBaHME, TrajloreHupoBaHue). Peakuus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB ctupona. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

Cnuptel.  IlpenenbHble  OQHOATOMHBIE CHUPTHL. XHUMHUYECKHME CBOMCTBA:
B3aUMOJICHICTBME C  HaTpUeM Kak CIOCOO  YCTaHOBJIGHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  Kak  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHHUS TIJIIOKO3bI, TUApATallds 3TUIICHA.
OTUJICHITIMKOb W TIIMUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEeACIIbHBIX AJbACTUAOB: THAPHUPOBAHUC,
KAueCTBEHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepedpsHOTro
3epkanay, B3aumoJeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenenbHBIX
QNbJIETHJIOB: OKHCIEHHE CHOUPTOB, THApATalUs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu PC€aKu OKUCIICHHUA all€TOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[Tonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJIBIETUAOB. BpIciiue IpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl u kupbl. CrnocoObl TMOJY4YEHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3PUPOB B
MUIIEBOW M NapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpbI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C YYaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATEIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAwOIIME Aucaxapuabl. [maposns
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMaya, IJIMKOreHa U Lenono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XHMMHUYECKHE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢upoB Lemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMH, OPOMHOMU
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATypallls, KayeCTBEHHbIE (LIBETHBHIC) PEaKIUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHsT MouyieKyd. OCHOBHBIE CIOCOOBI TIOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeTMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM >xu3HHU. [IpaBuia Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA HeTAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKH YTIICBOJIOPOJIOB)

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, (GIopsl U (GayHBl OT
XUMHYECKOTro 3arpsi3HeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIC HCTOYHHKH SHCPIruu

4.4

OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX crocobax MOJIYYCHHUA XHUMHUYCCKHUX




BEILIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTeKJi0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass ~ opranudeckas  xumus.  Cplpb€  aIs  OpraHu4ecKkoin

MIPOMBILIIEHHOCTH
5 Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECTB
5.2 Pacuérel TerioBoro addexra peakum
5.3 Pacuétel 00BEMHBIX OTHOIICHUH ra30B MIPH XUMHUECKUAX PEAKIIHSIX
5.4 Pacuérsr macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoif uim 00bEMHOM JJOJIM BBIXOJIAa TPOYKTA PEAKIIUHA OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIUH, €CIIH
5.6 | omHO U3 BelECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHOM MacCOBOM Joeit
PacTBOPEHHOTO BEIIECTBA
5.7 PacuéTel ¢ uCcTIOaB30BaHNEM MOHITHI «MaccoBast I0JIsI», «MOJISIpHas
' KOHIICHTPALIUS», «PACTBOPUMOCTb)
Haxoxaenne MonekymnsipHOi (popMyIIbl OpraHMYECKOTo BEIIeCTBa M0 €ro
5.8  IUIOTHOCTH M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIUX B €r0 COCTAB, UIIH IO

MIPOYKTaM CTOPaHUS




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 10 xnace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; non penakuueii Jlynuna B.B., O0miecTBo ¢ orpaHn4eHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe ob6mecTBo «M31aTenbcTBO
«IIpocBenieHue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., OO1iecTtBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmecTBo «M31aTenbcTBO
«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Epemun B.B., JIpo3nos A.A., Epemuna N.B., Maxonuna B.1.,
Cumonosa O.10., Kepumos 2.10. "Meroanueckoe nocodue k yueoOHuky B. B.

Epemuna, H. E. Ky3pmenko, B. U. Tepenuna u nip. «Xumus.

Yrny6nennsiit ypoBeHby. 10 kimacc"

2. ITHOOPMAIITMOHHO-METOJNYECKOE ITMCbMO

Ob OCOBEHHOCTAX ITPEITOIABAHUA YYEBHOI'O ITPEIMETA
«XUMUSA» B 2026/2027 YHEBHOM I'O1Y HopmaTuBHO-IIpaBOBBIC
JIOKYMEHTBI, 00€CTIEeYMBAIOIINE OpPraHUu3aIii0 00pa3oBaTEIbLHON
NEATEIbHOCTU 10 YYeOHOMY MPEaMETY « XUMHUSI»

3. Epemun, B. B. «Metoaundeckoe nocooue k yueoOnuky B. B. Epemuna, H. E.
Ky3bmenko, A. A. [Ipo3aoBa u ap. «XuMus. YTi1yOJIeHHbIA ypOBEHbY. 11
KJIacC»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://uchebnik-epos.permkrai.ru/

https://edsoo.ru/metodicheskie-materialy/

YuupepcanpHas 6ubamoreka [{OK



