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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM cTtaHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuo a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO W3Y4YEHUsS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B ycIoBUAX —AubepeHIIMpOBaHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusax npodeccuoHaIbHOTO 0Opa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil olecredynBaer
MOJIyYeHHE TPEICTABICHUS O IIENAX, COJACpXKaHUHU, OOIed CcTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIBHOCTH
U3y4YeHHUs Y4eOHOTOo MaTepHalia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €TO
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM arrectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriyOJI€HHOTO N3YUEHUS XUMUU:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMPHUMEPHOE paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKkXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  00ydYarolmerocs IO OCBOCHHIO
coJIep KaHus IIPeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUH NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYYEeHHMEM XUMUUM Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJICHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«XUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEeNsThCs B COOTBETCTBUM C HANpaBICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYECHUU TPEIMETOB 0a30BOro M YIJyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHHs Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYyOJNEHHOrO U3Y4YEHMsI HaANpaBlieH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalloM  TOJYYEHUsS  XUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toil CBs3M M3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN MPoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpPraHU3AIUAX MTPOPECCHOHATBEHOTO 00pa3oBanus. Hapsamy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHON MPOTpaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PA3BUTHUS OOydaromuxcs, Ha (pOpMHpPOBAHUE Yy HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIUIYOJIEHHOTO H3yUEHHs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpPKaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuugax 0a30BOro M yriryoJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. DTa cucTeMa
3HAHMM MOJy4aeT ONpPENEIEHHOE TEOPETHYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3yYeHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHUH Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUS
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoIMHAaMUKH. WM3ydeHue mnepuogmyeckoro 3akoHa u llepmoamueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  JomnojHsAeTcs  (GOpMUpOBAHMEM  TpPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IMPOLECCaxX U EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMAHUE BOMIPOcaM 00 3JEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpPeeIEHHOT0 poduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJIHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUe OYyIyT MMETh AJIEMEHTHhI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeiIMeTa B JIaHHOM Cllydyae akIeHT OyneT cieilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsIipHAss Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIJIACCOB XUMHKO-
ounonornueckoro npoduist OOJIBLUINKI yAENbHBIM BeC OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATEBPHOTO  PACCMOTPEHUs XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUICCTB CIy)KaT OCHOBOM I HW3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3ydYeHHEe MpenMera «XHUMHs» Ha YrIyOJI€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C yU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Xe, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISETCS (DOPMHPOBAHUE OCHOB
HAayKM XHMHUU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeIonaract
peanu3anuio TaKux LeeH, Kak:

e (opMHpOBaHHE TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOjemM
HKOJIOTUYECKOM, PHEPTreTUYECKON U THUIIEBON O€30MacHOCTH, B PAa3BUTHU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
o0ecleyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M PUPOIHOM Cpefe;

e OCBOCHME CHUCTEMBbl 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: QyHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKUUU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsI OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XWMHH, IJIi OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBI3aHHBIX C XUMHEH, IPOrHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA 3KOJIOTHUECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOMI M MPOHU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEIIECTB;

yrayOjieHue  TpEeACTAaBICHMM O  HAy4yHbIX  METOoJax  IO3HaHWuS,
HEOOXOJMMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSCHEHHS XHUMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH U OBCEIHEBHOM KU3HHU.

B mnnmaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IETOCTHOM CHUCTEMBI CpeHEro OOIIero oOpa3oBaHUs NMPU H3YYCHUU
npeaMera «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKCHHS K TMPOLeCCY TBOpPUYECTBA B O0JaCTH TEOPETUYECKUX H
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO W  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
criocoOHOCTEeW oOyuaromuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHMIO W HEMPEPHIBHOMY OOpPAa30BaHMIO KaK
YCIIOBHIO YCHEITHON MpodeCcCHOHATBHON 1 O0IIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMHpOBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHICCKOU KYJIBTYPBI, IPHOOPETEHHE OIMBITa OOIIECTBEHHO-
MTOJIE3HOM HKOJIOTUYECKOMN JIESITETbHOCTH.

OO6m1ee YKncio 4acoB, MPEAYCMOTPEHHBIX JJIsI U3YYCHUSI XUMUU Ha YIIIyOJIECHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HeAeNtO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINA). THUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukaie, HykiIeopuie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coenuHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o kKinaccupuUKAMK OpraHuyeckux BeniecTB. IlloHatne o
dbynkuuonansHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OTbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o0IIas popMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AlIKEHOB, Sp*-
rudpuan3anys aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOMHOM CBA3M, MOJUMMEpHU3alMu U okucieHus. [IpaBmio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanust ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX JUEHOB. CrIoCOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmyia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKMHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTanei yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHMMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIuu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMEIIeHUsS] B O€H30JbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX pPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrojib 1 npoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCaMU yTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTCeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIeHUs TajJoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYITY, THAHOTPYIIIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wEnoud. B3auMoaencTBUe MUTraIOTCHAIIKAHOB C MarHue€M M IIUHKOM.
IToustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKUX BEIECTB.

DOKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacCTBOPUMOCTH), Kau€CTBEHHBIX
peakIuii yriaeBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OecIBeUMBAHUE OPOMHOW WIIH
HMOJIHOM BOJIbl, pacTBOpa MEpPMaHTraHaTa Kajus, B3aUMOJICHCTBUE allCTUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJAa B OPraHUYECKUX BEIIECTBaX, IMOJIYyYECHHE OTUJIEHA H
M3YYEHHUE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd  IUIaCTMAcC, KaydyKOB M PE3MHBI, MOJICIMPOBAHUE MOJICKYI
YIJIEBOJOPOJIOB U TaJOT€HIIPOU3BOAHBIX YIIIEBOI0POIOB.

Kucsopoacoaep:kaniue oprannyeckue coeInHeHM .

[IpenenvHbie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
MeTaHOJla W JTaHoyia). ['oMojormueckuii psa, obmas GopMyna, H30OMEpHs,
HOMEHKJIaTypa ®  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIUPTOB. BoAoOpoJHBIE CBA3U MEXIYy MOJIEKYJIaMUd CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKIHUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M denoBeka. CrmocoObl MOJYyYCHHS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — STWICHIVIMKOAb M TiaULEpUH. DuU3ndeckue u
XMMHUYECKHE CBOMCTBA: pPEaKIMU 3aMEICHHsI, B3aUMOJICHCTBUE C OPTaHMYECKUMHU
W HEOPraHWYECKUMHU KHCIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(UILHOTO 3aMEICHUS.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuud Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHbBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUPUKANM, PEAKUUU C YYaCTHUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oc0OEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHUHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CriocoObl OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMosornueckuil psan, obOmas ¢opmyna, U30MEpUs U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpranusMa. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBamoIKe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapusioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HEeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs PEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJydeHUe >PUpoB Leoa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE 3THJIOBOTO CIIMPTA B AJIBJETUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmeau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMaJjia ¢ MOJIOM, PEUICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbIe KUCIOTHL. ClI0KHBIE 3(DUPBD.

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kimaccudukanus amMuHOB:
anidaTtuyeckue W apoMaTUYECKue; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHWwIMHA. B3auMHoe BiusiHUE TPyl aTOMOB B MOJIeKyJie aHWINHA. OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKHCIOTE.. HOMeHKkaTypa u nzoMepusi. OTaenbHbIe IPEICTaBUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @U3WYecKhe CBOMCTBA  AMHHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie nonumepsl. IlepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCNIKH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OeNKOB NMpH HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3zoTcomepkalMe ~— OpraHhyeckue — coeamHeHus» U «Pacmo3naBanume
OpPTaHUYECKUX COCTUHEHUI.

BricokoMoJIeKY/JIAPHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MOJUMETHIMETAKpWIAT, MOJUKapOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX NPEBpaICHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB, PEIIEHUE OSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

HaxoxaeHue MoJIeKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs To0 Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMyu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWCTB WMJIM CIOCOOOB
MOJIYYEHHUSI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISECTCS Yepe3 HCIOIb30BaHHUE KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJENb, MOJICIUPOBAHHE.

®usuka: Marepus, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
OPHEPreTUYECKUM YpPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, OJKOcHCTeMma, Owmocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHonoOrUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAI[MOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE UHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukamms XuMrUiecKiux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTypaIllud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEpUOAUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX OBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpyndnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMH4YecKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBs3u. BonoponHas CBs3b.
MexMoneKysapHbIE B3aUMOICUCTBHUSL.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJAPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  [HIBI
KPUCTALUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipeacrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BbIpaXEHUST KOHIIEHTPALIMM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHUA OTJICJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

OO6paTuMble 1 HeoOpaTUMBIE peaKIMi. XUMHUEeCKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsl. DakTOphI, BIUSIONIME HA TMOJIOKEHUE XUMHUUYECKOIO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckas aucconuanusi. CuibHble U claOble 3JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHSI W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTENH. MeETOJ 3JIEKTpOHHOro OaliaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
pa3oXKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUS HEMETAIIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B Mpupoje, CIOCOOBI MOJMydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCI0POACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
kuciopona. Ou3znyecknue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHIOTHI. [IprMeHeHune azoTa
Y €r0 COeIMHEHHI. A30THBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3MUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauneHuil. docpopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenas kucimora u e€
COJM. AKTHBUPOBAaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCINHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Okcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenue KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MmetamioB B [leproanveckoil cuCTeEMEe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTasioB B OBITY M TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  crocoObl
NOJIy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramioB. CrnocoObl 3alMThl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

OO6mast xapakrepuctuka metamioB IIA-rpymmer I[lepuonuueckoit cucteMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHUE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COEIUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA Xpoma U €ro coeAnHeHuil. OKcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3znyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHHe xKee3a
Y €r0 CIUIaBOB.

Ou3nYeCKne 1 XUMHYECKHE CBOMCTBA MEIH U €€ coenuHenuid. [lomydyenue n
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCHEPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX MpPEBpallCHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUleKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C PACTBOPAMU KHCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMN HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEUCTBUE THIIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33/1a4 110 TEMaM
«["anorenb», «Cepa u e€ coeaMHEHUA», «A30T U (HocPop U UX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJIOTMM HAyYHOI'O MCCIIEJOBAHUS.
HayuHble puHUIKIBI OpraHU3alid XUMHYECKOTO IPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CIIOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl M €ro IMOCIEACTBUS.
Pouib xumuu B 06ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsi H 340poBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS WA OCHOBHBIE KOMIIOHCHTBI, IHIIEBbIC M00aBKu. Poib XxumMum B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMUsl B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT U Y.

Pacuérnbie 3ana4n.

Pacuétpl: Macchl BemiecTBa Win 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJAYKTOB PEAKIMHM, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BENIECTB JAaHO B BHJAE PACTBOpPAa C OIPEICIEHHOMN
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAacCTBOpPE, MOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€M TMpU  U3YYCHUH  OOmer
HEOpraHuveckol XuMuu B 11 Kiacce oCyIIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, nepuogudHOCTh, HAOIIO/ICHHE,
HM3MEpEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUYECKUM YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICHHOBBIC KUCIOTHI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIC UCKOIMAeMbI€, TOTUIURO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOCTBO, MUIIEBAS MPOMBIIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIAEIEHBI CJICAYIOIIME COCTaBIIAIONIME: OCO3HAHUE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIECTBE IMpaBWJIaMUd W HOPMaMHU I[IOBEJICHHUS; HaIUYHe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
0Oy4Jaronuxcs B MPOIecCce peain3aiiui 00pa3oBaTeIbHOM JeITeIbHOCTH.

JIM4YHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBXKEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIIBHOCTA TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeCca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3aj]ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 001eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU HAa 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPebl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUN U NMPEIOTBPALATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, B pEUICHUM TJI00ATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€301acCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTIeueHNn
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSCHEHUS SBJICHUM OKPYKAIOIIETO MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS ieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0OBATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKaOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISITUBHBIE), 00ecCIeynBaroOIINe (dbopmupoBaHue (GYHKITMOHAIEHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJICHUEC YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JOoruvyeckKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh 1eNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHWU MPUEMBI JIOTMYECKOTO MBbIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATHL MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSTHS JII OOBSICHEHUs OTJAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh PUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJEHHUS (MHAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUITAHUPOBAHUS M  IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JudHbIX
METOJIOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JIUTepaTypa XMMHUYECKOTO COJAEp)KaHMsI, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOW IS BBINOJHEHUS YYCOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MNpPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3alun yueOHOTro MpoeKTa, U (OpMYIHUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeNsas €€ LelIM W 3aJadd, KOHTPOJMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha YriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHHUs BKJIIOYAIOT CIEU(UUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XUMHEW. B
nporpaMme MO XHMHHM TPEIMETHbIE pPEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00eCleueHWH yCTOMYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PalOHAJIBEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUECKHUI 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATLHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHasi M TPOCTpaHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUSI MACcChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIKAIIHE B OCHOBE
MOHUMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlUil, TEPMOJUHAMUYECKHUX W KHUHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIUX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHaBJIMBATbUX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS MpPU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMUYECKUX PEAKIM M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUH;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh U3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, AlleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JTUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYEeCKUX COCIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- MU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. BytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENIECH pPa3IUUHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, apOMATHYECKUX YIJIEBOJOPOJAOB, CHUPTOB, aibJACTHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIU C KCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUN, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpPMHPOBAHHOCTh YMEHUS MPUMEHSATHOCHOBHBIC OTIEPAIIUUA MBICIIUTEIHLHOM
NEATeTbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE, 000O0IeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE TPUYUHHO-CIJICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHWYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MAaTEepUaJIbHOTO €IUHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C HUCIOIb30BaHUEM (PU3NYECKUX
BENMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHus, IUNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OIEHUBATH
C TMO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  IMOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEILIECTB, UCIIOJIb30BATHIIOYYEHHbBIC 3HAHUS JJI MPUHSITUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pPA3IMUYHBIX KIJIACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHUS, MPEJACTABISATh B pa3iaudyHor dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€71eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEeJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIECHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, HTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadbarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepuaIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MaTE€pPHAlIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHH PAI[MOHAILHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATalOIIe TOHATHS — XUMHUYCCKUM OBJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, AJIEKTPOOTPULIATEILHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AIEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHYECKOM TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.11. MenneneeBa, 3aKk0OH COXpaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH SI3bIK
XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeKallieé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKMX  SIBIICHHM;  COBPEMECHHbIC
MPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUU: BBISBISATH XapakKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
OTMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpaBHEHUH  XUMHUYECKUX  PEaKIIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJIEHTHOM CBSI3Y;

c(hOpMUPOBAHHOCTh ~ YMEHUH:  KJIacCUPUIUPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUUECKHUE PEAKIIUU 0 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTEMCHEM OKHUCJICHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSATEIIbHO BEIOMPATh OCHOBAHUSI M KPUTEPHUU JJIsl KJlacCU(pUKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUYECKOTO 3akoHa Jl.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCNOJNB3Yys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPrE€TUUYECKHE MOJYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATH3aKOHOMEPHOCTH M3MEHEHHUSI CBONUCTB XMUMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpymnnaMm Ilepuomnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TI'E€HETUYECKOU CBSI3UM MEXKJIY HEOPraHMYECKUMH BEIIECTBAMU C
ITOMOIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEHa IMyTEM COCTaBIICHHUS WX TOJHBIX W
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  TUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IHMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HMCCIIEI0BAHUU BEIIECTB
U JJIsI OOBSICHEHUS XHMHUYECKUX SBJICHUM, HMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JeATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00JIee 0CO3HAHHOTO MOHUMAaHUS MAaTEPUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLCHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
i 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIoBoro s dexra
pEeaKIMy; 3HAYECHUS] BOJOPOJHOrO IOKAa3aTesisli pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHE  peakuuid  HOHHOro  OOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
DKCTIIEPUMEHTANbHBIX 3ada4 1o Temam «Mertame»y U «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanueM, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABIATH B
paznu4HOi (opMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATh W OIEHUBATHUX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIO/IATh MPABUJIA TIOJIb30BAHUS XUMUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(OpMalnio, epepadaThiBaThe€ U UCIOJIb30BATHB
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3a/1aueii.
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[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U
2.4 PHpOs 4 AOPOR 4 https://m.edsoo.ru/RY6NBZAW4
uX nepepadoTka
2.5 I"ajloreHnpou3BoOAHbIE YIIEBOAOPOI0B 4 1 https://m.edsoo.ru/JI9OENZOM
Hroro no paszneny 35
Pasznen 3.Kucaopoacoaep:kaunue opranniyeckne coeJuHeHU st
3.1 Cnuptel. Denon 11 1 https://m.edsoo.ru/TJI36 WGJS
KapOoHunbsHbIE COETUHEHUS: AlIbICTHIIBI U
3.2 keToHbl. KapOoHOoBbBIE KUCTOTHIL. CIIOKHBIE 21 1 https://m.edsoo.ru/O2NWGJZU2

s¢upsl. XKupsl




33 Yruesomsl 9 hitps://m.eds00.rw/962BYGF10
Hroro no pazneny 41
Pa3znen 4.A30Tcoaepikaniue opranHnyecKkue coeIuHeHus

4.1 Awmunbsl. AMUHOKHACIOTEL. benku 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Pa3pnen S.BeicoKoMOJIEKYy I PHbIE COCUHEHUS

5.1 ‘ BricokoMoneKyIIsipHbIE COEIMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazgeny 6
OBILIEE KOJIMYECTBO HACOB I10 102

[TPOI'PAMME




11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Konrtpoannbie Ilpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3zgen 1.Teopernueckue 0CHOBbI XUMHH
Crpoenue atoma. Ilepuoanueckuii
3akoH u [lepuoanueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneena
Crtpoenue BemiecTBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJE8
BEIIECTB
1.3 XUMHUYECKUE pEAKITUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazgeny 39
Pa3nen 2.Heopranu4yeckasi Xumust
2.1 Hewmetamsl 31 1 https://m.edsoo0.ru/INCC2YQRJ
2.2 MerTamnet 23 1 https://m.edsoo.ru/YEU9WRIJ21
Hroro no pazgeny 54
Pasznea 3. Xumus n :XKu3HbL
Metoapl T03HaHUS B XUMUU. XUMHUS U
3.1 9 https://m.eds00.ru/2Q40I6NXK
JKU3HB
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

[TPO'PAMME







IHOYPOYHOE INVNIAHUPOBAHMUE
10 b KVIACC Xataamamxuaa Hanexaa OBsanecoBHa

Ne
n/n

Tema ypoka

[Ipenmer u 3HaueHME
OpraHUYEeCKON XUMHUH,
MPEACTABICHUE O MHOTO00pa3uu
OPraHUYeCKUX COCTUHEHUHN

DIEKTPOHHOE CTPOCHUE aTOMa
yriepoza (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTtHble BO3MOXKHOCTH aTOMa
yriepoaa

XuMHyecKkas CBA3b B
OpPraHMYECKUX COSAMHECHUSIX.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOMU CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuit A. M. byrneposa

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

01.09

04.09

07.09

08.09

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

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

https://m.edsoo.ru/ODI6TSLIR

https://m.edsoo0.ru/C42CCDYS5S

https://m.edsoo.ru/MIAFQ4PQO

Bust m3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHASI.
OneKTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUYeCKUX
COCIMHEHU N

11.09

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o

14.09

https://m.edsoo.ru/P6AQNOU22




KJIaccCupUKaluu U
CUCTEMaTHYeCKass HOMEHKJIATypa
(IUPAC) oprannueckux BeIeCTB

Kiaccudukanus peakiuii B
OpPraHUYECKON XMMHUH

15.09

https://m.edsoo.ru/M5SDJYMPOM

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

18.09

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUYECKUH DS,
obmrast popmysa, HOMEHKIATypa
Y U30MEPHS, YICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

21.09

https://m.edsoo.ru/SHWFWZ174

10

11

12

13

d)mnqecxne U XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

HaxoxneHue ankaHoB B
npupoje. CriocoObl MoyueHus u
MPUMEHEHHE AIKaHOB

[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa u U30Mepus,
0COOEHHOCTH CTPOCHUS U
XMMHYECKHX CBOMCTB, CIOCOOBI
MOJTYYEHHS U IPUMEHEHUE

Pemenue pacu€THpIx 3a1a4 Ha
onpeeeHNue MOJIEKYIISIPHOU
(hOopMyIIbI OPraHuYeCcKOTOo
BEIIECTBA 10 MACCOBBLIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX B
ero coctas. CucTeMaTH3alusI U
000011IcHHE 3HAHHH 110 TEME

22.09

25.09

28.09

29.09

https://m.edsoo.ru/GVSLNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo.ru/Q4B590Q1A

https://m.edsoo.ru/ED66JALEK




14

AJIKEHBI: TOMOJIOTHYECKUH P,
obmrast popmysa, HOMEHKIATYPA,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEepHs AJTKEHOB

02.10

https://m.edsoo.ru/NCGOE2KO0J

15

16

17

DU3NYECKUE U XUMUYECKUE
CBOMCTBA ajnkeHoB. [IpaBuio
MapkoBHHKOBa

CrniocoOsl mostyueHus u
IIPUMEHEHHE AJIKEHOB
[IpaxTuueckas padora Ne 1 o

teme "llonydyenue 3TuiieHa u
M3y4YEeHUE ero cBOMcTB"

05.10

06.10

09.10

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

https://m.edsoo0.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVHS5

18

Pemenne pacu€THbIX 3a1a4 HA
OINPEJIETICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEILECTBA

12.10

https://m.edsoo.ru/ XYWNMAYNA

19

ATKaJMeHBI: CONPSIKEHHBIE,
M30JIMPOBaHHBIE,
KyMynupoBaHHble. OcoO0eHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

13.10

https://m.edsoo.ru/EKDS1U5UV

20

21

XHUMUYECKUE CBOKCTBA
CONPSHKEHHBIX INEHOB

CriocoObI ostyueHust u
NPUMEHEHHE aJIKaJINEeHOB

16.10

19.10

https://m.edsoo.ru/M356GLRBE

https://m.edsoo.ru/KTEM1N272

22

ATKMHBI: TOMOJIOTUYECKHM AL,
obmas popmysia, HOMEHKIIATYypa,

20.10

https://m.edsoo.ru/N65WYKD93




23

JIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOHCTBA

XUMHUYECKHE CBOMCTBA aJIKUHOB

23.10

https://m.edsoo.ru/MQ7AO3SUC

24

25

26

KauecTBeHHbIe peakuuy Ha
TPOMHYIO CBSI3b

CriocoObl nostyueHust u
IIPUMEHEHHE aJIKHHOB

Pemenue 3anau: pacu€Tsl o

YPaBHCHHUIO XHUMHYCCKOHN
pCaKnuu

06.11

09.11

10.11

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

https://m.edsoo.ru/SYL7VWAMA

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

13.11

https://m.edsoo.ru/1I9DNOP1N8

28

ApEHbI: TOMOJIOTUYECKUH Ps/I,

obmrast popmysa, HOMEHKIATYpa.

DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoOJIEKyJ1 O€H30J1a ¥ TOITyOJIa, HX
(bu3nueckre cBOcTBa

16.11

https://m.edsoo.ru/ WNGDLBK5D

29

30

31

XHUMHUYECKUE CBOWCTBA APEHOB:
peaKIfu 3aMeIIeHuUs
XUMHUYECKUE CBOWCTBA apEHOB:
peakLy NPUCOETUHEHUS,
OKHCJICHHE TOMOJIOTOB OEH301a

OCO0EHHOCTH XUMHYECKAX
CBOMCTB CTUPOJIA

17.11

20.11

23.11

https://m.edsoo.ru/FCNHX9WY1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€THpIx 3a1a4 Ha
ONpEIETICHUE MOJIEKYIIIPHOMN

24.11

https://m.edsoo.ru/QFKSRGCXW




33

(hopMyIIbl OPraHuYecKoro
BELIECTBA

CriocoOsl motyueHus u
MIPUMEHEHHE apEHOB

27.11

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

34

['enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

30.11

https://m.edsoo.ru/1X7QMS5T7F

35

36

37

Pacuétel o ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
CucreMaru3zanus u 00001IeHHE
3HAHUH TI0 TEME

[Ipuponnsriii ra3. [lomyTHbie
He(TSAHBIC Ta3bl

KameHHbIi1 yrosib U IpoIyKThI
ero nepepaboTKu

01.12

04.12

07.12

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

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb u cnocoOs! €€
nepepadotku. [Ipumenenue
MPOYKTOB MepepaboTKu HEPTH

08.12

https://m.edsoo.ru/ORE9Y2CYG

39

40

41

I'eneTnueckas CBSI3b MEXKIY
pa3IUYHBIMU KJIacCaMu
YIJIEBOAOPOJIOB
l"anorenonpou3BoiHbIE
YTJIEBOJOPOIOB: AIEKTPOHHOE
CTPOECHUE; PEAKIIUH 3aMEILICHUS
rajioreHa

JlelicTBue 1Ieno4e Ha
raJIoreHIPOU3BOAHbIE.
BzaumopeiictBue

11.12

14.12

15.12

https://m.edsoo.ru/HQ22U8ZHE

https://m.edsoo.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTQKA




42

JUrajJJorcHaJKaHoB C MarHueM u
IOHUHKOM

Cucremaruzanys 1 00001ene

3HaHUH 10 pasueny
"YraeBogopoib"

18.12

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

43

KonrponsHas pabora o teme
"YraneBonopoast"

21.12

https://m.edsoo.ru/EJH90TTS0

44

[IpenenbHbIe OMHOATOMHBIE
CIHPTHI: TOMOJIOTHYECKHH PSIIL,
obmrast popmyna, cTpoeHHe
MOJIEKYI1, U30MEpHs,
HOMEHKJIATypa, Kilaccupukanus,
¢busnueckue cBoicTBa

22.12

https://m.edsoo.ru/I9NSKPMLB

45

46

47

48

49

XHUMHUYECKHUE CBOMCTBA
MIPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl nostyueHust u
MMPUMEHCHUC OJJHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upbl: HOMEHKIIATypa
Y U30Mepus, 0COOCHHOCTH
(bU3MYECKUX U XUMHUECKHUX
CBOMWCTB

MHOroaToMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
(bu3nUecKre U XUMUYIECKHEe
CBOMCTBA

CriocoOsl mostyueHus: u

25.12

28.12

29.12

11.01

12.01

https://m.edsoo.ru/VHOGFCVLZ

https://m.edsoo.ru/N9HOJ3V 12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAE65AX

https://m.edsoo.ru/EU9L4B5H6




50

MPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYJIBI,

¢du3nueckue cBOMCTBA.
Tokcuunocts penona

15.01

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

51

52

53

54

XuMuueckue cBoiicTBa (heHola

CrocoOBbI TTOJTy4eHHs 1
npuMeHeHne GpeHona

[IpakTuueckas padora Ne 2.
Pemenne skcriepuMeHTaNbHBIX
3aga4 no teme "CrnupThl U
heHomsr"

Cucremarusanusa 1 00001IeHne
3HAHUHU 110 TEME

18.01

19.01

22.01

25.01

https://m.edsoo.ru/DRURODFRIJ

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

https://m.edsoo.ru/SHIGNHMGK

https://m.edsoo.ru/J7BQOQOWB6

55

ANbIETUB M KETOHBIL:
ANIEKTPOHHOE CTPOCHUE
KapOOHUJIbHON TPYTIIbI;
TOMOJIOTHYECKHUE PSBI, 00mIast
bopmyna, n3oMepus U
HOMEHKJIaTypa

26.01

https://m.edsoo.ru/DHUDYUVGN

56

ANbIIETUIB M KETOHBIL:
(u3nyeckre CBOMCTBA; peakuu
MIPUCOETUHEHUS

29.01

https://m.edsoo.ru/FTMHFTV8V

57

58

Peaknuu oxucieHus u
KaueCTBEHHBIC PEAKIINH
AJIBIETHUI0B U KETOHOB

CriocoObI mosryyeHust
aNTb/ICTU/IOB 1 KETOHOB

01.02

02.02

https://m.edsoo.ru/MT7LK3HUT

https://m.edsoo.ru/KOSEDOZNC




59

60

61

OIIHOOCHOBHBIE TIPE/IC/IbHBIC
KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJICKYJI

W3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHCJIOT, UX
¢usnveckre CBONCTBA

XHUMHUYECKHE CBOMCTBA

IpeaAC/IbHBIX OAHOOCHOBHBIX
Kap60HOBBIX KHCJIOT

05.02

08.02

09.02

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

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

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOUCTB
MYPAaBbUHOM KHCIIOTBHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

12.02

https://m.edsoo.ru/NCRPAK4ZQ

63

64

OcobeHHOCTH CBOWCTB:
HETPEeITbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTENN BBHICIIHX
KapOOHOBBIX KHCIIOT

Ilonstue o IMPOU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

15.02

16.02

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.ru/ASMQKWR52

65

CriocoOsl mostyueHus u
MIPUMEHEHNE KapOOHOBBIX
KHCJIOT

19.02

https://m.edsoo.ru/ZY83U8721

66

CrnoxxHbie 3UpBHL:
TOMOJIOTUYECKHH psiJi, oO1as
dhopmyna, uzomepus u

20.02

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




67

HOMEHKJIaTypa

DU3NYECKUE U XUMUYECKHUE
cBOCTBa A(hUPOB

26.02

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeieIICHNe
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOT0 BEILECTBA

01.03

https://m.edsoo.ru/K512Q0HVD

69

[IpaxTuueckas padora Ne 3.
Pemrenue skcriepuMeHTaIbHBIX
3aja4 o reme "KapOoHOBbIE
KuCH0ThL. CitokHbIE AUpHI"

02.03

https://m.eds0o0.ru/OGEIG1Z6Q

70

71

72

73

XKupsr: crpoenne, pundeckue u
XMMHYECKHUE CBOMCTBA
(runponus)

Oco6eHHOCTH CBOMCTB KUPOB,
COJIEpKALINX OCTaTKH
HETpeIeTbHBIX KUPHBIX KHCIIOT.
Kups1 B npupone

MBpbl1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Mmoronee aeiicrue. [lonstue o
CHHTETHYECKUX MOFOIINX
cpenctax (CMC)
I'eneTnueckas cBs3b
YTJIEBOIOPO/IOB U
KHUCJIOPOACOAEPIKAIINX
OpPTaHUYECKUX BEIICCTB

05.03

09.03

12.03

15.03

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

https://m.edsoo.ru/HAIOMQYAG6

https://m.edsoo.ru/YPLLO9UE?Y

https://m.edsoo.ru/ASFISXVSU




74

75

Pacué€tel no ypaBHEHUSIM
XUMHYECKUX PEAKIUI

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

16.03

19.03

https://m.edsoo.ru/LZ5SVLL2BX

https://m.edsoo.ru/SSWMSF7D7

76

OOm1ast xapaKTepUCTHKA
YIIIEBOOB U KJIACCH(PHUKAIIHSA
YIJIEBOJIOB (MOHO-, IU- U
MOJIMCAXapUIbI)

22.03

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

77

78

79

80

81

Monocaxapuabl: pu3nyecKue
CBOICTBA U HaXOXJCHUE B
pupoae

[IpuMeneHune TIIOKO3bI, €€
3HAYEHUE B )KU3HEACATEIbHOCTH
Opranu3Ma

Jlucaxapupl: caxaposa,
MajbTO3a U JIAaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCaXapHJIOB

[Tonucaxapuapl: cTpoeHUE
MaKpOMOJIeKyJ, (pu3nyeckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

[TonsiTHe 06 NCKYCCTBEHHBIX
BOJIOKHAX

23.03

26.03

05.04

06.04

09.04

https://m.edsoo.ru/SDKMBGIF6

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

https://m.eds0o0.ru/OYDXJOOUH

https://m.edso00.ru/52Z6UKUNG

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIX 3a/1a4 Ha
ONpeAesIeHUE JOJIHM BbIX0O/1a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

12.04

https://m.edsoo.ru/EFVQ99R8JH




83

84

Cucremaruzanys 1 00001ene
3HAHUM 10 pas3aeiry
KontposbHas paboTa mo teme
"Kucnopoacoaepxanue
OpraHN4eCcKue COeTUHEHU"

13.04

16.04

https://m.edsoo.ru/YTA71SOGH

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

85

AmuHBL: K1accudukanys,
CTPOCHHE MOJIEKYJI, 001Iast
bopmyia, uzomepus,
HOMEHKJIaTypa ¥ (pU3ruecKue
CBOMCTBa

19.04

https://m.eds0o.ru/64T9T10ZV

86

XHUMUYECKUE CBOKCTBA
amn(aTHIecKuX aMHHOB

20.04

https://m.edsoo.ru/MYC4DL1GD

87

88

&9

90

91

AHWIVH: CTPOCHUE AHWINHA,
0COOEHHOCTHA XUMHUYECKUX
CBOICTB aHMJIMHA

CriocoObl nostyueHus u
NpUMEHEHHE aTu(aTHIECKIX
AdMHUHOB

AMUHOKHCIOTHI: HOMCHKIJIATypa
" n3o0Mepusi, (I)I/IBI/I‘ICCKI/IG
CBOICTBA. OT,[[CJ'IBHBIG
MNpEACTAaBUTCIIN O-aMUHOKUCIIOT

XnMHUyecKre CBOMCTBA
AMHUHOKMCIIOT, UX
OMOJIOrHYECKOE 3HAUCHHUE
amMuHokuciior. CUHTE3 U
TUAPOJIN3 TIENTUIOB

benku xak npupoaHsie

23.04

26.04

27.04

30.04

04.05

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edsoo0.ru/RQIQFGFVC

https://m.edsoo.ru/16QZ981X7Z

https://m.edsoo.ru/C031GD96B




92

MIOJINMEPBI; CTPYKTYPBI OEJIKOB

XUMHUUECKHUE CBOMCTBA OEIIKOB

07.05

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

93

A3zoTcoaepkaline
TeTEePOLMKINYECKHIE
coenuHenus. HykiienHoBble
KHUCJIOTBI: COCTaB, CTPOCHUE H
Ouosiornyeckas poJib

11.05

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

94

[IpaxTuueckas padora Ne 4.
Pemenne OKCIICPUMCHTAIIBHBIX
3aja4 1o TeMe
"A3oTcoaepkaiiye
OpraHu4ecKue coeauHeHus"

14.05

https://m.edsoo.ru/NC46Z2YR7

95

96

97

98

[IpaxTuueckas padora Ne 5.
Pemenue skcriepuMeHTATbHBIX
3amau o Teme "Pacno3HaBanue
OpTraHUYECKUX COCTMHECHHI"

KonTponbHas pabota mo Teme
"A3oTcoaepkaiiue
OpraHuYecKue coeanHeHus"

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUN U METObI UX
CHUHTE3a —IOJIMMEPU3aUs U
MOJINKOHJIEHCAITHS

IInacTtmaccel. YTunusanusa u
nepepaboTKa MIacTuKa

17.05

18.05

21.05

21.05

https://m.edso00.ru/4GSLO35TE

https://m.edsoo.ru/R69Q6G8OU

https://m.edsoo.ru/7SVOS1I0N

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

99

DnacToMepbl: HaTypaJibHbII
CUHTCTUYCCKUEC KayYyKH. Pe3nna

21.05

https://m.edsoo.ru/SO6ALFPLS




100

101

102

Bonokna: HatypanbHble,

HCKYCCTBCHHBIC, CHHTCTUYCCKUC.

[Tonumeps! cienuanbHOTrO
Ha3Ha4YCHUS

[TpakTrueckas padota Ne 6.
Pemenue skciepuMeHTATbHBIX
3aja4 110 Teme "Pacro3naBaHue
IUIACTMACC ¥ BOJIOKOH"

O00011IeHNE U CUCTEMATU3AIUS
M3Y4YEHHOT0 MaTepuaa 1o TeMe
"BricOKOMONEKYISIpHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
(99)

24.05

24.05

25.05

https://m.edsoo.ru/DQOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo.ru/REGCOZS45




11 b KJIACC Xataamamxusaa Hagexna OBanecoBHa

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe UG pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX SJIED.

1 i 1 01.09 https://m.edsoo.ru/NOPBJ3G7J
XUMUYEeCKUH 31eMeHT. M30Tomnb!
CtpoeHue 3J1eKTPOHHBIX 000J0UeK

2 1 02.09 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBAHTOBEIC YHCJIa
Knaccudukanms XuMuaeckux

3 1 03.09 https://m.edsoo.ru/MDGLT301C
3JIEMEHTOB (s-, p-, d-, f-3memMeHThI)
Pacnpenenenue 31eKTpOHOB 1O

4 1 08.09 https://m.edsoo.ru/HN5VIRET2
ATOMHBIM OpOUTAIIAM
DNeKTpOHHBIE KOH(PHUTYpaIuu

5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 09.09 https://m.edsoo.ru/56MO011PUG
BO30YX/IEHHOM COCTOSTHUU
ONEKTPOHHEIE KOHDUTYpaIun

6 p (I) ypat 1 10.09 https://m.edsoo.ru/3ZORH4PQOL
MOHOB. DJIEKTPOOTPULIATENLHOCTD
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. 1.

7 1 15.09 https://m.edsoo.ru/RRTS1FRBD
MenneneeBa, CBI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYCCKHUX DJICMECHTOB

8 1 16.09 https://m.edsoo.ru/M2BG8LQGU

1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BEIIECTB IO TPyIIaM 1




eproam
Cucremaruzanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

17.09

https://m.edsoo.ru/FOHYMABMC

10

Bunn xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOU CBs3U. Bonoponnas
CBA3b. MeXMOIIEKYIIsIpHBIE
B3aMMOJECHCTBUS

22.09

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ
C UX TEOMETPUYECKUM CTPOCHUEM

23.09

https://m.edsoo.ru/FLOBCCB2E

12

13

14

15

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemecTsa MoJIeKyIISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
TuIbl KPUCTAUTUYECKUX PEIIETOK
¥ CBOMCTBA BEIIECTB

ITonsATHE O IUCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUIHBIX pacTBOpax
HctrHHBIE paCTBOPHI:
HACBIIICHHBIEC U HEHACHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

24.09

29.09

30.09

01.10

https://m.edsoo.ru/PNUHMOOPS5

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

https://m.edso0o.ru/SQWSNJMIO

https://m.edsoo.ru/MI2GZKJ8B

16

CriocoObI BBIpaKEHUS
KOHIICHTPAIlUU PaCTBOPOB

06.10

https://m.edsoo.ru/ZUAKS9SXC




17

Pemrenue 3agau ¢

HCIIOJIL30BAaHUEM ITOHATHH

"MaccoBast 107151 paCTBOPEHHOTO
nn

BewlecTBa'", "MoJIsIpHas
KOHLeHTpauus"

07.10

https://m.edso0o.ru/9YYGI9X6FN

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

Cucremaruzanusa 1 0000IIeHNE
3HAHUH 110 TEME

08.10

13.10

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEOFMS5

20

21

22

23

KonTponbHas padoTa no temam
"CTpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Tepunoanueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menaeneena", "CtpoeHue
BeniecTBa. MHOrooopasue
BemiecTs"

Knaccugukanus Xummuaeckux
peakluil B HEOPraHU4YECKON U
OpPraHUYeCcKOi XMMHHU. 3aKOH
COXpPaHEHMs MacChl BELIECTB;
3aKOH COXpaHEHUS U
MIpeBpaIeHHs SHEPTHH TIPH
XUMHAYECKHX PEaKITUsIX
TemnoBbie 3G HEKTH XUMUYECKUX

peakuuil. TepMmoxumuueckue
YpaBHEHUS

Brruncienus mo YpaBHCHHUAM
XUMHUYCCKUX peaKuHﬁ u

14.10

15.10

20.10

21.10

https://m.edsoo.ru/SARJUK9HZ

https://m.edsoo.ru/ZOMZMS8REE

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

https://m.edsoo.ru/VSWAVUXOH




24

TEPMOXUMHUYCCKUM YPAaBHCHHAM

CKopocTh XMMHUYECKOM peakuuu,
e€ 3aBUCHMOCTb OT PAa3JIUYHBIX
¢axropos. Katanus n
KaTaJM3aTopbl

22.10

https://m.edsoo.ru/DSEHND9EL

25

T'omorennsie u TCTCPOTCHHLBIC
peakiuu

05.11

https://m.edsoo.ru/RN8POZ7YO

26

27

28

29

30

[IpaxTuueckas padora Ne 1 o
TeMe "BiusHue pa3nnyHbIxX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

OObpaTtumbie U HEOOpaTUMBbIE
peakunn. XuMHU4ECKOe
paBHOBeCHE

[IpakTuueckas padora Ne 2 o
TeMe "BinsiHne pa3nnyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOTo paBHOBecus"

DNEeKTPOIUTHYECKAS
nucconuanus. CuibHbIe U c1alble
anekTponuThl. CTeneHb
JUCCOLIMAIIUU

HNonHOe npon3BeIeHHE BOABI.
Cpena BOOHBIX pacCTBOPOB.
Bogopoausrii mokasarens (pH)
pacTtBopa

10.11

11.11

12.11

17.11

18.11

https://m.edsoo.ru/NGQO5JTY7

https://m.edsoo.ru/ XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/SUIMTOHPO

https://m.edsoo.ru/7S6FENI1 YU

31

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIIKE B PACTBOPAX

19.11

https://m.edsoo.ru/LSHMAMHLJ




32

SJICKTPOJIHUTOB

[Tpaktuyeckas padora Ne 3 o
Teme "XUMHUYECKHE PEaKIUU B
pacTBOpax AJAEKTPOIUTOB"

24.11

https://m.edsoo.ru/RDECXFMNS

33

OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKITUH.
Baxnenmnne OKUCINTEIN U
BOCCTaHOBHUTEIIN

25.11

https://m.edsoo.ru/AF9ATHSZT

34

35

36

MeToa 3J1eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

DNEeKTPOIN3 PaCTBOPOB U
pacriaBoB BEIIECTB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

26.11

01.12

02.12

https://m.edsoo.ru/LCSPR4PCZ

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

https://m.edsoo.ru/MBRCI2BHV

37

38

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TeMe "XHUMHUECKHE
peakuun"

03.12

08.12

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/O0CUUKMFI1

39

KonTponbhas pabota no teme
"Xumunyeckue peakuuu"

09.12

https://m.edsoo.ru/E120ZSNS2

40

[TonoxeHrne HeMeTaIOB B
[Iepnonnueckoii cucreme
XUMHUYECKUX djieMeHToR /1. M.
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHS MX aTOMOB. Du3mueckue
CBOICTBa HEMETAJIIOB

12.12

https://m.edso00.ru/S2TIIG534

41

Annotponusi HeMeTauIoB (Ha
pUMepe KUCIOpOo/Ia, CepHl,
dbocdopa u yriepona)

15.12

https://m.edsoo.ru/DKHVETX6S




42

43

44

Bonopona: nonyuenue,
¢buznvecKue 1 XUMHUECKUE
cBoycTBa. [ mapuael

I'aorensl: HaxoXACHUE B
MIPUPO/IE, CIIOCOOBI IMOTYYEHUS,
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEpKAIIINe
COCJIMHEHHS raJIOT€HOB

16.12

17.12

22.12

https://m.edsoo.ru/EOAB3TIJZ2

https://m.edsoo.ru/SESM200XI

https://m.edsoo.ru/FWWH6A36]

45

JlaGopaTopHbIe B MPOMBIIILICHHBIC
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[TpuMeHeHHe TaJIOTeHOB B UX
COETUHEHUN

23.12

https://m.edsoo.ru/ULSR2WQ2T

46

[IpaxTuueckas padora Ne 4.
PCHIGHI/IG BKCHepI/IMeHTaJ'IBHI)IX
3aga4 o treMe "["anoreHsr"

24.12

https://m.edsoo.ru/VIHPYU202

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
noJiydeHusi, Gpu3nyeckue u
XUMHUYecKue cBoiicTBa. O30H.
[IpuMeHeHHe KUCI0poia U 030HA

29.12

https://m.edsoo.ru/SLQHHJCFF

48
49

Oxcuapl ¥ IEPOKCHUIBI

Pemenue 3amaq Pa3JINIHbIX TUIIOB

30.12
12.01

https://m.edsoo.ru/4AMRVPMOQAI
https://m.edsoo.ru/Q8LS0HZYY

50

51

Cepa: Hax0KJI€HUE B PUPOJE,
CHOCOOBI MOJTy4YeHUs, PU3NUECKHe
Y XMMHYECKHE CBOMCTBA

CepoBosiopof, cynbhuabt

13.01

14.01

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

https://m.edsoo.ru/PMO9PHT23




52

53

54

55

Kucnopoaconepxkamue
coequHeHUs cepbl. OcOOEHHOCTH
CBOWCTB CEPHOM KUCIOTHI

[TpakTuueckas padora Ne 5.
Pemenue skciepuMeHTATBHBIX
3aga4 no teme "Cepa u e
coeauHeHu"

A30T: HaX0XKJIEHHE B IPUPO/IE,
CHOCOObI MOTy4YeHUs, PU3nUECKHe

1 XUMHYECKHE CBOMCTBA. AMMUAK,

HUTPUBI

Kucnopoaconep:xarue
coenuuenus azora. OcoO0eHHOCTH
CBOMCTB a30THOI KHCIOTHI

19.01

20.01

21.01

26.01

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

https://m.edsoo0.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P

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

56

57

58

59

[IpumeHeHue a30t1a u ero
coeMHEHMI. A30THbIE y100peHus
docdop: HaxOXkKAEHUE B IPUPO/IE,
CIIOCOOBI MOJTyUYeHUs, PU3NUECKHE
Y XMMHYECKHE CBOMCTBA.
®ochunet u pochun

Oxcunpl pocdopa,
dbocdopcoaepkaire KUCIOTHI.
Comu dhochopHOH KHCIIOTHI

[Tpumenenue dhocdopa u ero
coeaunenuil. @ochopHbie
ynoopeHus

27.01

28.01

02.02

03.02

https://m.edsoo.ru/MO1P034QF

https://m.edso0o.ru/PXZ01Z0QS0

https://m.eds00.ru/0OZT28DNQ

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

60

[IpakTuueckas padorta Ne 6.
Pemenne SKCIICPUMCHTAIIBHBIX

04.02

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




3a1a4 1o Teme "A3ot u pochop u
ux coequuenus”

VYrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAU(UKALINY;

61 09.02 https://m.edsoo.ru/IWDS30TDR
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa, IPUMEHEHNE
Oxcup yrinepona(1l), oxcup

62 yraepona(IV), yronpHas kucnora 10.02 https://m.edsoo.ru/6DLNT13TE
U €€ COJIn

63 Pemenue 3amay pa3nuvHbIX TUIIOB 11.02 https://m.edsoo.ru/POQWKCINIX
Kpemuuii: HaxoxaeHue B

64 HPHPOXE, CLIOCOOBI IOy HCHHS, 16.02 https:/m.eds0o0.r/RTFY3Y3BW
(bu3HYeCKre U XUMUICCKHE
CBOMCTBa

65 Oxena kpemins(IV), kpemnienas 17.02 https://m.eds00.r/NTQOS329K
KHCJI0Ta, CUITUKATHI
[IpuMeHeHne KpeMHUS U €T0

66 coenunennii. CTEKIIO0, €T0 18.02 https://m.eds00.ru/IXJ00600T
MOJIy4eHHUe, BUIBI CTEKIIa

67 Pemrenne 3am1a4 pa3snuyHbIX TUIIOB 24.02 https://m.edsoo.ru/S5319XD1S

68 CrcTeMaTH3AIL 1 0bobmente 25.02 https://m.eds00.r/QCSGMOTES
3HaHui 1mo reme "Hemeramnnr"
KonTponbhas pabota no teme

69 02.03 https://m.edsoo.ru/VPSTFCAFI
"Hemeramasr"
AHanu3 pe3yabTaToB

70 KOHTPOJIBbHON pabOThI, KOPPEKIIHS 03.03 https://m.edsoo.ru/LAOAONSJ7
OIIMOOK

71 IlonoxeHre MeTajIoB B 04.03 https://m.edsoo.ru/S7FR91QP1




[Tepuonuueckoit cucreme
XUMHUYECKHUX IJIEMEHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

72

73

OO6mume puznueckre CBOMCTBA
MeTtasuioB. [IpuMeHeHne MeTanos
B OBITY M TEXHHKE

CmaBsl MetasuioB. Koppo3us
METaJJIOB

09.03

10.03

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

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

74

75

76

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEeKTPOXUMUYECKUN P
HanpspkeHui Metaiio. O0mue
CTIOCOOBI TIOJTYYCHHUSI METAJIIOB

OO1w1ast xapaKTepUCTHKa METAJIOB
IA-rpynner [leprnognueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.
Harpuit n xanuii: nonydeHue,
(bu3nyecKkrue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BEIIECTB U UX COCIUHECHNNU

11.03

16.03

17.03

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/ W4VWNSJSE

77

OO1m1ast xapakTepUCTHKa METALIIOB
ITA-rpynmnst [lepuonnueckon
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Maruuii 1 KaJIbLIUi: MOJTy4YEHHUE,
¢busnyecKkrue 1 XuMHYeCcKHe
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BELIECTB U UX COCIUHEHUN

18.03

https://m.edsoo.ru/Q4YBTZ3RY

78

JKécTkoCTh BOMBI H CIOCOOEI €€

23.03

https://m.edsoo0.ru/609WLKNTN




79

yCTpaHEHUs

ATIOMUHUI: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMWCTBA, IPUMEHEHHE

24.03

https://m.edsoo.ru/OZHBSJBQ6

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
THJIPOKCOKOMIUIEKCHI aJTFOMHHHUSA,
UX IPUMEHCHNE

25.03

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o teme ""MeTaiibl
[JIaBHBIX MoArpynmn"

OO01mas xapakTepucTUKa METaIOB
no6ounbix noarpynn (b-rpymm)
[Teproanaeckoit cUCTEMBI
XUMHYECKHUX IJIEMEHTOB
Ou3nYECKUe U XUMUICCKHEC

CBOMCTBa XpoMa U €ro
COG,[[I/IHCHPlﬁ, HUX IPUMCHCHUC

06.04

07.04

08.04

13.04

https://m.edso00.ru/ZCTIX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMHE5BONN

85

Baxxnenmme coeTmHeHNs
Mapranua. [lepmanranar kanus,
€ro OKHCIUTEIBHBIE CBOMCTBA

14.04

https://m.edsoo.ru/TVZPEX8X4

86

87

(DI/ISI/I‘—IeCKI/Ie U XUMHUYCCKHUEC
CBOMCTBA JKeje3a U ero
coeguHenuil. [lonyuenue n
MIPUMEHEHHE CIIIAaBOB XKeje3a

du3znuecknue U XUuMHUUECKHUE

15.04

20.04

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

https://m.edsoo.ru/GET2L.9K3X




88

&9

CBOMCTBA MEeIU M € COCINMHCHUH,
UX IPUMEHEHUE

dusznyeckne ¥ XUMHUUECKHE
CBOMCTBa OUHKa U €1ro
COGHHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,HPOKCOKOMHJ'ICKCI)I OHMHKa

[TpakTuyeckas pabora Ne 8.
Pemenue skciepuMeHTAIBHBIX
3a7a4 1o teme "MeTaiibl
MOOOYHBIX MOArPYIH"

21.04

22.04

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

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

90

91

92

Pemenwue 3a1a4 pa3muIHBIX THIIOB
O00011IeHNE U CUCTEMATU3AIUS
M3YYCHHOTO MaTepuaa 1o TeMe
"Meramibl"

KontponbHas paboTa mo teme
"Mertamibr"

27.04

28.04

28.04

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4Z62V30B 1

93

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOThI, KOPPEKIIHS
OHINOOK

04.05

https://m.edsoo.ru/KGZODOKTT

94

Ponb xumun B obecrieueHUn
YCTOMYHMBOTO pPa3BUTHUSA
yenoseuecTBa. [lonsaTne o
Hay4HBIX METOJIaX UCCIIETOBAHUS
BEILECTB

05.05

https://m.edsoo.ru/SSTSRWKS8

95

Hay4Hble MPUHIATIBEI OpTaHU3aIIH
XHUMHAYECKOTO TIPOU3BO/ICTBA.
[IpombliiieHHbIE CIOCOOBI
MIOJTyYCHHST BYKHEHIIINX BEI[ECTB

06.05

https://m.edsoo.ru/V4Y20W8UR




96

97

XUMUYECKOe 3arpsi3HeHue
OKpY>KaloIlel Cpeibl U €ro
IIOCJIICACTBUA

XuMUs U 3J0pOBbE YEIOBEKA.
JlexapcTBEHHBIE CpEICTBA

11.05

12.05

https://m.edsoo.ru/HFYWAQIVW

https://m.edso0o.ru/992MUF415

98

Xumusa numu. Poiabs XxuMuu B
o0ecIieueHnH MMUIIEBONA
0€30I1aCHOCTH

13.05

https://m.edsoo.ru/BTM3AEKNW

99

100

101

Kocmernueckue u napdromepHbie

cpeacTBa. beiToBas xumMus

XUMHS B CTPOUTEIIBCTBE.
Bakueiinie cTpouTenbHbIe U
KOHCTPYKIIHMOHHBIC MaTCPpHAJIbI
XUMHS B CEIIbCKOM XO35HCTBE.
OpraHuyeckre U MUHEPAJIbHbBIC
ynoopeHus

18.05

19.05

20.05

https://m.edsoo.ru/OV8SPPBKW

https://m.edsoo.ru/SFX2N2T3]J

https://m.edsoo.ru/YY395RQAJ

102
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25.05
26.05

https://m.edsoo.ru/IGMSCP0OK9
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMSL
aTOMHBIX oOpOuTajneil, KpUCTaJUIMUecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH O0BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOIHBIM
ckesner, (yHKIMOHAJbHAsl TPYIIMa, paguKal, HW30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpIKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCIKH1), MOHOMED, TOIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, 3K30- U
SH/IOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, OJJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakuuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUYECKON IUCCOLMALNU,
[lepuoanueckuit 3axkon .M. MeHneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHMUS MPUUYUHHOCTA U CHCTEMHOCTH
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYICCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PQPEKTy peakiuu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTanH3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJI€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIN, DHEPTETUYECKUE YPOBHU



ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
9TH PEeaKUUU UAYT JO KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HPEHOIIBI, AJIbJETH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, eCIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIe pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 0OBbEMHOM 10JIH, BBIX0/1a TPOAYKTA PEAKIIMI

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEILECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U INPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUYHYIO IPUPONY; MAJsl INPUHATUSA

IPaMOTHBIX pEIIEHUH TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM MCCIIECIOBAHUS; TIPEACTABIATH B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoi HH(popMaluu, cetb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHoIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YEJIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTels MpeneIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpoeHHs atoma. PacmpenencHue
AIIEKTPOHOB 10 JHEPreTHYeCKUM ypoBHAM. Kiaccuduranms XUMHYECKUX
anemMeHTOB. OCOOCHHOCTH CTPOEHHUS IHEPTETUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BarieHTHbIE 2JIEeKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dieMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB DJJIEMEHTOB M UX COCJAMHEHUU MO
MepuojiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX

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

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumuyeckoi cBsi3u (KOBaJieHTHAs, MOHHAs, METaJUIMUeCcKasi, BOJOPO/IHAS)
1 MeXaHu3MBbI €€ 00pa3zoBaHus. MexxMONeKyspHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHMA. TuUlbl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

XuMu4decKas pcaKknusi. Knaccmbmcaumi XUMHUYCCKUX peaKI.[PIfI B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BEILIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (dekTh XUMUYECKUX peakiuil. TepMoXxumMuueckue ypaBHEHuUs

1.8

OOpatumble peakiuu. XuMUYecKoe paBHOBecue. DakToOpbl, BIMSIOMIME Ha

COCTOsIHHE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

Onextponutnyeckas aucconuanus. CunbHble U cialble 31ekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHUCJasd, HEWUTpalbHas, wienodHasd. CTeneHb
aucconuanuu. Peakiimm HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BeIpaKEeHHS KOHIIEHTPALMK PaCTBOPOB: MAacCOBasi A0JIsI paCTBOPEHHOTO
BELIECTBa, MOJIApHAs KOHIEHTpanus. HacklllleHHble U HEHACHIIIEHHBIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruaparst

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENbHBIC peakiiuu. [loBeseHne BeIecTB B cpenax C

paszabIM 3HaueHHeM pH. MeToapsl aeKTpoHHOTO OanaHca



1.13

DNEeKTPOIN3 pacTBOPOB U PACIUIABOB COJIEH

OCHOBBI HEOPTAHNUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHeHni. HomMeHkinaTypa HeopraHu4ecKux

BEILIECTB

22

23

24

XUMHUYECKHUE CBOWCTBA BAXHEWUIIUX METAUIOB (HATpUM, KaJlul, KaJIbLIHM,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJie30, MeIb) M HMX coeauHeHuil. OOmme
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpPBI, a30Ta,
dbochopa, yriIepoma W KpEeMHHUS) U HX  COeAUMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILIECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

Wnentudukaiys HeoOpraHu4eckux coequHennii. KauecTBeHHbIe peakiny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTraHHUYECKON XUMUU

3.1

OCHOBHBIE TOJIO)KEHHSI TEOPHUU XHUMHYECKOTO CTPOCHHUSI OPraHUYECKUX
coenuHennii A.M. BytnepoBa. YriepoaHblil CKeIeT OpraHUuYECKONM MOJIEKYJIbI.
KpatHocTh XMMHUYECKON CBSI3U. S- M P-CBS3U. Sp3-, sp2-, Sp-THOpUAM3AIIH
opOuTaneil aTOMOB yriiepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHus Mosaekyi. ['omonoru. ['omonornyeckunii psaa. Mzomepus u nzoMepsl

3.2

[lonsitTne o  ¢yHkuuoHanbHOM  rTpymme.  OpHeHTaUHOHHBIE — 3PQPEKTHI

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o kiaccupukauum opraHuyeckux BemecTB. Homenkmarypa
OpraHWYECKUX COEIUHEHUU (CHUCTEeMaTHYecKas) M TPUBHAJIBbHBIE Ha3BaHUS

Ba)KHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIA MEXaHU3MBbI PCaKIuu. Ilonsatue o

Hykneoduie u snexrpoduie. [Ipasuio MapkoBHukoBsa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKUE CBOMCTBA AJKaHOB: TaJIOT€HUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, H3oMmepuszanus, ropenue. Illomyuenue
ankaHoB. Ilukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOWCTBA: PEAKIIMU MPUCOEAMHEHUs (TaJlOTeHUpPOBAHUE,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBAHUE, TUAPATALIMS), TOPEHUS, OKUCICHUS WU
nonuMepu3auu. [ IpomMbeliieHHpie ¥ 1a0OpaTopHbIE  CHOCOOBI  MONy4YEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUECHOB: pCakiuu MNpPUCOCIUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U noiauMmepusanuu. [lomyuenue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOETUHEHUs (raJOreHUpPOBaHUE,
THJIPUPOBAHUE, THApATAIUs, THUAPOTaJIOTCHUPOBAHUE) KAaK CIOCOO IMOJTyYeHHS
[IOJINMEPOB M JAPYruX IOJE3HBIX NPOAYKTOB. Peaknuum 3amemieHus. I'openue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOMCTBa O€H305a: pPEAKUUH  AIEKTPOPUIHHOTO
3aMEIIEHUs, NpPUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
roperus. OCOOEHHOCTH XUMHYECKHX CBOHCTB Toiyona.llomydenne OeH3oma.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB cTupona. llomumepusauust cruposna.

Crioco05b1 IMOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOA0B

Cnuptel.  IlpenenpHble  OJHOATOMHBIE CHUPTBHI. XHMMHYECKHE CBOMCTBA!
B3aUMOJICHICTBME €  HaTpUeM KakK CIOCOO0  YCTaHOBJECHUS  HaIUYMs
THUAPOKCOTPYIIBI, €  TajJoreHOBOJOPOJAaMU  Kak  cloco0  IMOJIy4EHHUS
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL AeTuapaTanus. Peakuus ropeHus.
[Tonmyyenue »sTaHONa: peakuuss OpOKEHUS TIIIIOKO3bI, TUApaTalMs 3TUIICHA.
OTUJICHITIMKOIb U TIIMLUEPUH KaK IPEICTAaBUTENH IPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

@denon. XuMHUECKHE CBOiWCTBA (heHoNa (peakuuu C HATpUEM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenne peHona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYeCKHEe CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: T'HAPUPOBAHUC,
KAueCTBEHHbIE PEAKIUU Ha KapOOHWIBbHYIO TpyIIy (peakuus «cepeOpsHOro
3epKanay, B3aumoencTeue ¢ ruapokcuaom menu (II). IMomyuenue mpenenbHbIX
aJIbJIETU/IOB: OKUCJIEHWE CIHUPTOB, THJIpaTalus aleTuieHa. AIeTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu PCaKu OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYPaBbUHOMN KHCIIOTHI.
[lonydyeHne mpenenabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCIIEHHE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIIUPTOB, ANBIEIMAOB. Bpicline NpencibHble U

HeTpee/IbHbIe KaApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl u kupbl. CrnocoObl TMOMYyYEHHUS CIOXKHBIX I(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3PUPOB B
MUIIeBOW M map@roMepHON NpOMbIIUIEHHOCTU. JKUpBl Kak CloXHBIE 3(UpPBI
TJIMIEpUHa U BBICIIMX KapOOHOBBIX KHUCJIOT. XUMHMUYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKUCIEHUe. [MIponu3, WiIM OMBUIEHHE, >XUPOB Kak CIOCO0
MIPOMBIIIJIEHHOTO TOJY4YE€HUs COJIEW BBICHIMX KapOOHOBBIX KHCIOT. MbLIa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3bl: pEAKIMM C YYaCTHEM CIHPTOBBIX U



3.16

3.17

aJIBJICTUAHOM TPYII M MOJIOUHOKHCTIoe OposkeHue. [IpuMeHeHue riokosbl, eé
3HAYEHUE B JKU3HEIEATCIBHOCTH OpranusMa. Jlucaxapuipl: caxapos3a, MaiabTo3a.
BoccranaBnuBarompe M HEBOCCTaHABIMBAKOLIME AMcaxapuipl. ['uaposns
nucaxapunoB. [lonucaxapuiel: Kpaxmall, TIUMKOreH. CTpOeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOreHa M LeJUtono3bl. (Pusnyeckue CBOWCTBA KpaxMmana u
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKHE CBOMCTBA LICJUIKOJIO3bI: THMAPOJIN3, MOIYyYCHHE
3¢upoB LemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYECKHUE OCHOBAHUS: PEAaKLUU C BOJOHM, KHCIOTaMH,
peakuus TOpeHHs. AHUIWH Kak [MpeACTaBUTEIb apOMAaTHYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBAa AaHWUJIMHA: B3aWMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, okucienue. [loayuyeHne aMHMHOB aNKWIMPOBAaHMEM aMMHaka U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMMHOKHCIOTBL U OenKkH. AMHMHOKHCIOTBI Kak aMm(oTepHble OpraHUYecKHe
coequHeHusl. OCHOBHBIE aMHUHOKHCIIOTHI, OOpasyromue Oenku. XUMHUYECKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypallus, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CrpoeHue u CTpPYKTypa HOJUMEPOB. 3aBUCHMOCTb CBOMCTB IHOJIMMEPOB OT
CTpoeHusi MoJieKyJ. OCHOBHBIE CIOCOOBI IOJYYEHHsI BBICOKOMOJIEKYJISPHBIX
COEAMHEHUI: peakuuu MoJMMepu3aluu U mnojaukoHaeHcauuu. Kiaccuduxanus

BOJIOKOH

Nnentudukanus opraHnueckux coeAMHEHUH. Penenne skcnepuMeHTaIbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

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

XUMUS U KU3Hb

4.1

XuMmusi B moOBceIHEBHOM >xu3HU. [IpaBuna Oe3omacHOl pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

43

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPHUPOIHBIA M TOMYTHBIA HE(TAHOIM
rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HePTH U e€ mepepaboTka (IPUPOIHbIE
WCTOYHUKH YTIIEBOIOPO/IOB)

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAloLIEeW Cpellbl U €ro
nocnenctBus. Oxpana runpocdepsl, MoUBbl, atMochepsl, ¢haopbl U GayHbl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOJIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

O6IJ_II/IC MNPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax NOJYYCHHUA XUMHUYCCKUX




BeleCTB (Ha TMpUMEpe MPOM3BOJACTBA aMMHAaKa, CEpHOW KHUCIOTHI). U&pHas u
uBerHas  metayuryprus.  CTEKsi0o M CWIMKAaTHas  MPOMBILIUICHHOCTD.

[Ipombinennass  opranudeckass — xumus.  CbIpb€  AJii  OpraHUYECKOM

MIPOMBILLIIEHHOCTH
5 Tunsl pacy€THBIX 32124
5.1 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
" BemecTBa, Macce MM 00BEMY OHOrO U3 YIACTBYIOIINX B PEAKIINH BEIICCTB
52 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuétbl 00BEMHBIX OTHOIIIEHUH ra30B MPH XUMHUECKUX PEaAKIIHSIX
5.4 Pacuérer macchl (00bEMa, KOMMUECTBA BEIIECTBA) POAYKTOB PEAKIIHH, SCITH
" OJIHO W3 BEWIECTB JAHO B H30BITKE (umeeTr mpuMecH)
55 Pacuérer maccoBoif uim 00bEMHOM JJOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOIYKTA PEAKIIUH, €CIIH
5.6 | 01HO W3 BEIIECTB JAaHO B BUJIE PACTBOPA C ONPENCIEHHOM MacCOBOM A0Jei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonap30BaHNEM MOHIATHI «MaccoBas J0JIs1», «MOJSIpHas
" KOHICHTPALHS, «PACTBOPUMOCTEY
Haxoxzaenne MonekymnsipHoi popMyibl OpraHM4eCKOro BEIIecTBa Mo ero
5.8  IJIOTHOCTH M MacCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €r0 COCTAB, HIIH O

MIPOYKTaM CTOPaHHUs




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus; yriryonennoe ooyuenue, 10 knace/ EpemunB.B., Ky3emenko H.E.,
TepeannB.U. u 1p.; nox pemakiueit Jlynnna B.B. Ob6mecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODAY»: Akinoneproe obmecTBo «M31aTenbcTBO

«IIpocesmenue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

[Tnatdopma PEII

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bu6mmoreka LJOP









AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 283794527629860324954276015987693411863249112290
Bnageney byraax CycaHHa ACBaTypoBHa

OeicTevTened C11.03.2026 no 11.03.2027



http://www.tcpdf.org

		2026-09-20T21:04:56+0500




