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IMNOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma Mo XMMHUU Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanuny», TpeOOBaHU K pe3yjbTaTaM OCBOEHUS
dbenepanbHOI oOpazoBaTeIbHON IpOTrpaMMBbl CpPEeIHETO o011ero
ob6pazoanusi(®OII COO), npeacraBiaeHHbIXx B DenepaibHOM TOCYAapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHueniuu mnpenogaBaHus
y4eOHOTO TpeaMeTra «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepaiuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJNOkKeHH «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoit
@epneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHusi Ha YpOBHE YriyONEHHOTO W3Yy4YeHHs 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBanusi ywanmuxcs 10-11 kiaccos.
W3ydyenne mpeamera, peanumzyeMoe B ycHoBHAX U depeHIIMpoOBaHHOTO,
npoduILHOTO OO0Yy4YeHHSs, NPHU3BAHO OOECIEeUnuTh O00I1Iec00pa3oBaTEIbLHYI0 U
OOIIEKYIbTYpHYIO TOJTOTOBKY BBIMYCKHHKOB INKOJBI, HEOOXOTUMYIO IS
ajanTayy X K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU B COIIMYME, a TAKXKe JJIs
POJOIDKEHUsT O0y4YeHHUs] B OpraHu3anuiax MpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISETCS OJJHOW U3 IPUOPUTETHBIX JUCIIUILIVH.

B mporpamme no XuMUM HazHadeHUE TnpeameTa «XUMHUSD» TOJy4aeT
NOAPOOHYI0  HHTEpIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
noynoxkeausimu  ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJied, CoJepKaHus,
pe3yJbTaToB OOy4YeHHUS W TPEOOBAaHUM K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETETLCTBOM TOMY SIBJISIFOTCS CIICAYIOIIUE BBIMOJHIEMBIC MPOrpPaMMOM IO
XUMUH PYHKITHH:

»  UH(pOPMAIIMOHHO-METOIMYECKAs, pealn3alusi KOTOpod  oOecrneyuBaeT
NOJIyYEHHE TMPEACTABICHUS O MeNIX, COJAEpKaHHM, OOLIEeH CTpaTeruu
0o0y4eHMs, BOCIIUTAHUS U Pa3BUTUSA OOyYarOUIMXCsl CPEACTBAMHU MPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IUIAHUPYIOIAsA, KOTOpas MPEeayCMaTpUBAET ONpPEECIICHHUE:
IPUHLUIIOB CTPYKTYPHUPOBAHUS U MOCJIEI0BATENILHOCTH U3yUEHUS! y4eOHOTrO
MaTepuana, KOJMYECTBEHHBIX U KAYECTBEHHBIX €ro XapaKTEpHUCTUK;
HOJXO0J0B K (DOPMHUPOBAHUIO COAEPKATEIBHON OCHOBBI KOHTPOJIS U OLIEHKH
o0Opa3oBaTeNbHBIX JOCTWKEHUI O0OydaloIiuxcsi B paMKaxX HTOTOBOU
aTTectauuu B GopMe €AMHOTO TOCYIapCTBEHHOIO IK3aMEHa M0 XUMUH.

[Tporpamma a1 yriyOJE€HHOTO U3YUYEHUSI XUMUU:

+ YCTaHABJIMBACT MHBAPUAHTHOE MPEJAMETHOE COJIEPKaHKE, 00s3aTeNIbHOE JIJIs
U3y4eHUS] B  paMKax  OTIEIbHBIX  mpoduied, mnpeaycMaTpuBaeT
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pacmpeneinieHie U CTPYKTYpHpOBaHHE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

« 1aéT MpUMEPHOE pacmpeeieHre y4eOHOrO BpeMEHHU, PEKOMEHTyeMOro s
U3YUYCHUS OTNICTBHBIX TEM;

e TpemyaraeT MPUMEPHYI0 TIOCIEIOBATEIBHOCTh HW3Y4YEHHUS  y4eOHOTO
MaTepuaia ¢ Y4ETOM JIOTMKH TOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e MaéT METOIUYCCKYIO MHTEPIPETAIMIO IIEICH U 3a71a4 H3yUYCeHHS MpeMeTa Ha
yrayOon€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME
cpenHero oOmero o0Opa3oBaHUs, COACPKATEIBLHON  XapaKTEPHUCTHKHU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OCBOEHUSI OCHOBHOM  00pa3oBaTeNbHOMU
IPOrpaMMBbl CPEIHETO o011ero oOpa3oBaHuUs (JIMYHOCTHBIX,
METanpeJMETHBIX, MPEAMETHBIX), a TaKKe C Y4YETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUNA  0OydYaromerocs 1o  OCBOCHHIO
coJiep KaHus TIpeIMeTa.

[To BceM Ha3BaHHBIM NO3ULMSAM B MNPOTPAMME IO XUMHUH MPEAYyCMOTPEHA
MPEEMCTBEHHOCTh C OOYYE€HHEM XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TMpeaeJaMd yCTAaHOBJIECHHOW MpPOrpaMMoOd MO  XUMHUU
00s13aTeNIbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJep KaHUsl y4eOHOro mpeaMmera
«Xumus» ocTaéTcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIECH,
KOTOpasi JOJKHA ONPEHEIATHCA B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOIO
npoduiis 00yueHus.

B coorBerctBum ¢ koHuenryanbHbIMH nosiokeHusmu PI'OC COO o
Ha3HAYCHWH TPEIMETOB 0a30BOro W yriayOnEHHOrO YpPOBHEH B CHCTEME
nudepeHIupOBaHHOTO OOYyYEHHUsI Ha YPOBHE CpeAHEro o01iero oOpa3oBaHUS
XUMHsI Ha YPOBHE YIUIyOJIEHHOTO W3YYCHHsI HANpaBlIeH Ha pealu3aluio
NPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  JTaloM  TONYYCHHS  XUMHYECKOTO
oOpa3oBaHMs B paMKax M3Yy4YEeHHUsS CIELUUAJIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JIMCUUIUIMH B By3ax M OpPraHU3alUsiX CpeHEro nmpodeccuoHasbHOTO
oOpa3zoBanusi. B 3Toil cBA3uM wu3ydeHHwe mnpeamera «XUMHUS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIUIyOJIeHHe TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKM OOYYAIOIIMUXCS, BEIOPABIIUX OMPENEIEHHBIN MPOdUITh
o0Oy4YeHus1, B TOM YHUCJIE C IEPCTIEKTUBON MOCIEAYIONIEr0 MOJTyUYeHUsI XUMHUUECKOT O
oOpa3oBaHMs B OpraHu3anusax npodeccuonaabHoro oopasosanus. Hapsgy ¢ atum,
B cBere TpeboBannii PI'OC COO K MmIaHUPYEMBIM pE3yJIbTaTaM OCBOEHUS
dbenepanbHOil 00pa3oBaTENbHON MPOrpaMMbl CpeaHEro o0Iero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe HA pelIeHHe 3ajad
BOCTIMUTAHUS W COLMAIBHOTO Pa3BUTHUS OOydarommxcs, Ha (GopMHUpOBaHUE Yy HHUX
OOIIEHHTEIUICKTYaIbHBIX YMEHHUN, YMEHUH palMOHANIM3AINA Y4eOHOTO Tpyla U
0000IIEHHBIX  CIOCOOOB  JICATEIBHOCTH, HWMEIOIIUX  MEXIUCHUILUIMHAPHBIN,
HAAMNPEIMETHBIN XapakTep.



CocrapnsomuMu npeaMera «XUMHUs» Ha ypOBHE YIiayOnEHHOIO H3Yy4YEeHHs
SABISIIOTCSL  yrIyOn€HHbie Kypcebl — «Opranuwdeckas xumusi» U «OOmas wu
Heopranuyeckas Xxumus». [lpu onpeaeneHun moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3allMd COJEpP)KaHHUS 3TUX KypCOB B IpPOrpaMMe IO XHMMHHU 32 OCHOBY
npuaATel noJiokeHnst OI'OC COO o pazmuuusax 0a30BOTO0 W yTITyOJEHHOTO
YPOBHEHN U3YUYEHHUS IIPEAMETA.

OcHoBy coaepkanust KypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U
YMEHMH, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CUCTEMa
3HaHUU TIOJy4yaeT OIpeneIEHHOEe TEOPETHUECKOEe JIOMOJHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OoNbmUid 00BEM  (aKTOIOTHIECKOTO
maTepuana. Tak, Ha yriayOJIE€HHOM YpOBHE H3y4eHMs IpeaMera obecreueHa
BO3MOXKHOCTh 3HAYUTENIPHOTO YBEIMUEHUS O00bEMa 3HAHUH O XUMHYECKHX
AJIEMEHTaX W CBOMCTBAX MX COCAMHEHHWI HAa OCHOBE PACIIUPEHHS U YTITyOJIeHUs
NPEICTaBICHUNA O CTPOSHUH BEIIECTBA, XUMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIINI, PACCMAaTPUBAEMBIX C TOUKH 3PEHHUS XUMHUYECKONW KUHETUKU
U TepMOoaMHaMUKU. M3ydeHue nepuoaudeckoro 3akoHa u Ilepuomnueckoi
CUCTEeMBl ~ XMMHYECKHX  DJIECMEHTOB O0asupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOECHUU aToMa. XMMUYECKasl CBA3b
O0OBSACHSIETCS] C TOYKH 3PEHUS SHEPTETUUECKUX U3MEHEHUM Mpu €€ 00pa3oBaHUM U
pa3pylIeHUH, a TAKXKE C TOUYKU 3PEHHUS MEXaHM3MOB e€ oOpazoBaHus. M3yudeHue
TUIOB  peakuud  JOMoJHseTcss  (opMHpOBaHHMEM  IPEACTaBICHUM 00
3IIEKTPOXUMHUYECKUX MPOIECCaX U JIEKTPOIU3E PacIUIaBOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckoil XMMHUM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHECHHH yAeNseTcss 0co00e BHUMAHHUE BOMIPOcaM 00 dJIEKTPOHHBIX d(PdeKTax,
0 B3aMMHOM BIIUSTHUHM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEeaKIluii.

Oco0oe 3HaueHWE UMEET TO, YTO Ha COJCpPKAHHE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS U3YYCHHUS ISl KJIACCOB OMPEIEIEHHOTO TPpOoduiIs (TIaBHBIM
o0pa3oM Ha WX CTPYKTypy W XapakTep JOTNOJHEHHH K OOIIel cucreme
IPEeIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSIHHE CMEXHBIC TIpeaMeThl. Tak, Harpumep,
B COJIEp)KaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYECKOTO mpoduiisi O60IbIIoe
3HauYe€HHUE OYIyT MMETh JJIEMEHTHI y4eOHOro marepuayia mo oomei xumuu. [lpu
U3YYCHUU TIpeJMeTa B JIaHHOM CJydyae akIeHT OyneT ceiaH Ha OOIIHOCTh
METOJIOB MO3HAHWS, OOIIHOCTh 3aKOHOB M TECOPUN B XUMUU U B (PU3HUKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKYJsIpHAsi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS
MacChl M DHEPTUH, 3aKOHBI TEPMOAMHAMHUKH, DJCKTPOJIN3a, TPEICTABICHUS O
CTPOCHHH BEIIECTB U JIPYTOE.

B TO e BpeMs B coIepKaHWW TMpeaMeTa JUisi KIacCOB XHWMHKO-
Oounosornyeckoro nmpoduist OONbIINKA YACIbHBIA BeC OyJeT UMETh OpraHuuYecKas
xumusi. B 3TOM chmydae mpeAoCTaBise€TCS  BO3MOXKHOCTh g Oolee
00CTOSITETLHOTO ~ PACCMOTPEHHUS XMMHYECKOW  OpraHu3alii  KJIETKA  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K TMPUMEPY, TaKUe
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CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUIbI, OETKH, YIJIEBOJIbI, HYKJICHHOBBIC
KUCJIOTBl U Apyrue. IIpm 3TOM 3HaHUA O COCTaBE M CBOMCTBAX NPEACTAaBUTEIICH
OCHOBHBIX KJIAaCCOB OPTraHMYECKUX BEIIECTB CIIyXKAaT OCHOBOM Uil W3y4YE€HUS
CYIIIHOCTH TPOIIecCOB (DOTOCHHTE3A, TBIXaHUS, TUIICBAPCHHUS.

B nnane QopmMupoBaHusi OCHOB HAy4yHOTO MHUPOBO33PEHHS, OCBOEHUS
0O0IIIeHayYHBIX METOJIOB [MO3HAHMSI M OTIbITA MPAKTUYECKOTIO MPUMEHEHUS HAYYHBIX
3HAHUM W3y4YeHHe NnpeaMera «XUMHs» Ha YIUIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C yUeOHBIMU MPEIMETAMHU.

[Ipu u3yueHun yuyeOHOro mpenMera «XUMHS» Ha YrIyOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro oduiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7aueli TePBOCTETICHHON 3HAUYMMOCTH SIBIISIETCS (DOPMHUpPOBAHUE OCHOB
HayKM XHMHU KaK oOO0JacTd COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKOU
JeSITeIbHOCTH YeI0BEeKa M OJJTHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTyphl. Perienne
3TOM 3aJayd Ha YIIyOJEHHOM YpOBHE M3Y4YeHHMS MpeaMeTa Mperosaraer
peanu3aiuio Takux Lejei, Kak:

« (¢opMHpoBaHHE TIPEACTABICHHUI: O MaTEepUATBHOM E€IWHCTBE MHpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUI MPUPOABL, O MECT€ XUMHUU B
CHUCTEME €CTECTBEHHbIX HayK M €€ Beayled poiau B 00eclneueHUuun
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEIICHUU  Mpodsiem
AKOJOTMYECKOM, SHEPreTHUYEeCKOM M MUIIEBOM O€30MacHOCTH, B Pa3BUTUU
MEJIMIIMHBI, CO3JJaHUU HOBBIX MaTE€pUaJIOB, HOBBIX MCTOYHUKOB SHEPIrUH, B
obecreyeHu palMoHaIbLHOIO MPUPOOIOIL30BaHusA, B (OpMUPOBAHUHU
MHUPOBO33pEHUS M OOIIEH KyJbTyphbl YeJIOBEKa, a TAaKXKE DKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpelIE;

e OCBOCHHE CHCTEMBbI 3HaHMi, JIeKallUX B OCHOBE XUMHUYECKOMN
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: (QyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPUUM XHWMHHU, COBPEMEHHBIX IMPEJICTABICHUN O
CTPOCHMHM BEIIECTBA HAa pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOJWHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XUMHUYECKUX peaKklui, o
XUMHUYECKOM PABHOBECHH, PACTBOPAX M JUCIIEPCHBIX cHUCTeMax, 00 oOmux
HayYHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

« (opMupoBaHue y 00yyYaroImmnXxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMUUYECKUX 3HAHUN [JIs1 OOBSCHEHHS
KJIIOYEBBIX MJAEH M TpoOJieM COBPEMEHHOW XUMHUHU, IJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, HMMEIOIMINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIIeHUs MPOoOJeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUSA,
aHaIM3a U OLEHKHU C MO3UIMKA IKOJIOTMYECKOM 0€30MacHOCTH MOCIEACTBUI
OBITOBOM M TIPOM3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa, CBS3aHHOH C
XUMUYECKUM MTPOU3BOCTBOM, UCTIOJIb30BAHUEM U MEepepabOTKON BEIECTB;

« yriayOJeHue MpeCTaBICHUN O HAyYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX
JUIsT  TIpUOOpPETEHUST YMEHUM OpPUEHTHUPOBAThCS B MHPE BEIIECTB U
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OOBSICHEHHUSI XUMUYECKUX SBJIICHUH, HMEIOIIUX MECTO B TIPHPOJE, B
MPAKTUYECKOM JICATEIIbHOCTH Y MMOBCEIHEBHOM KU3HU.

B mnnane peanuzanuu NepBOOYEpPEIHBIX BOCHUTATENIBHBIX M PA3BUBAOIINX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro OO0IIero oOpa3oBaHUsS MPU U3YUYECHUU
npeaMera «XuUMHUS» Ha  YIIyOJEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh
IpUOOPETAIOT TaKUEe LETU U 3a7]a4H, Kak:

+ BOCIHUTaHUE YOS KJIEHHOCTH B TO3HABAEMOCTH SIBJICHUI MPUPOJIbI, YBAKEHUS
K TpoIecCy TBOpYECTBA B O0JIACTU TEOPETUYECKUX U TMPHUKIIAJIHBIX
UCCJIEI0BAHMI B XUMUH, dbopmupoBanue MHUPOBO33pPEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHUBAIMM K OOYYEHHI0O M TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M CAMOBOCIIMTAHMIO ~ HAa  OCHOBE  YCBOEHUS
00111€4YeI0BEYECKHUX LIEHHOCTEH;

* pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MUHTEIUIEKTYyaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN OO0ywaromuxcsi, (OPMUPOBAHHE Yy HUX CO3HATEIBHOTO
OTHOIIEHHS K €aMOOOPAa30BaHMIO M HENPEPHIBHOMY OOpa30BaHMIO Kak
YCIIOBUIO YCIEIIHOW NMpOo(eccCHOHAIbHON M OOIIECTBEHHOM NeATeNbHOCTH,
OTBETCTBEHHOTO OTHOILEHUS K CBOEMY 3J0pPOBbI0 M MOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

« (QopmMupoBaHHE YMEHHII U HaABBIKOB pPa3yMHOIO MPHUPOIOINOIb30BAHUS,
pa3BUTHE KOJOTUYECKOW KYJIbTYpbI, IPHOOPETEHUE OIbITa OOIIECTBEHHO-
MI0JIE3HOM 3KOJIOTUYECKON JAESTENBHOCTH.

OO01iee 4nCiIO YacoB, MPEAYCMOTPEHHBIX JIJII M3YYEHUS XUMHUU Ha yIrIyOJEeHHOM
ypOBHE cpeqHero obiero oobpasoanus, coctariser 204 gaco: B 10 kiacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).



COILEPKXAHUE OBYYEHUSA
10 KVIACC

OPTAHUYECKASA XUMUA

TeOpeaneCKne OCHOBBI opraaneCKoﬁ XUMHUH.

Hpez[MeT M 3HAa4YCHHC OpFaHH‘ICCKOﬁ XUMHU, IPCACTABIICHUC O MHOFOO6paSI/II/I
OpPraHUYICCKUX COGI[I/IHGHI/II\/i.

OJNEeKTPOHHOE CTPOCHHE aroMa YIJIepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMA. BajleHTHbIE BO3MOXKHOCTHM aToMa yriepoaa. XUMHUYECKas CBA3b B
OpraHUYEeCKUX COEAMHEHMSX. Tumbsl TruOpUAM3alUMU aTOMHBIX OpOHTasel
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOU CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENnTOpHbIM). Tumbl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, ©- W T-CBS3U.
OnuHapHasi, TBOWHAsI U TpoiHas cBsi3b. CocoObI pa3pbiBa CBsI3€H B MOJIEKYJIax
opranuveckux BemiectB. [loHATHe 0 CBOOOJAHOM paaukane, HyKJIeopuie u
aneKkTpodue.

Teopusa crpoeHuss oprannueckux coenuHeHuit A.M. bytnepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OPTaHWYECKUX COCOWHEHUU. MOIJIGKYJIsIpHbIE © CTPYKTYpHBIE  (OPMYJIBL
CrpyktypHble (OpMyibl pa3IMYHBIX BHJOB: pPa3BEPHYTasi, COKpallEHHAas,
ckenetHas. M3omepus. Buuabl u3zomepuu: CTpyKTypHas, HOpOCTPaHCTBEHHAS.
DneKTpoHHbIE d(PGHEKThI B MOJIEKYJIaX OPTraHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
U ME30MEpHBI 3P PEeKThI).

[IpencraBnenne o kinaccuduKauu OpraHUYECKUX BemiecTB. [lonsTtre o
dbyHknoHanpHOM rpymme. ['omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHble Ha3BaHUS
OTAEIBHBIX MTPEICTABUTEIICH.

Oco0OeHHOCTH U KiaccUpUKAIMS OpraHMYecKUx peakuuil. OKUCITUTENbHO-
BOCCTaHOBUTEJIbHBIC PEAKLIUYA B OPraHUYECKOU XUMUHU.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB W MX MPEBPAIICHUIA:
O3HAKOMJICHHE C O0pa3laMyd OpPTaHMYeCKHX BEIIECTB W MaTepuajaMud Ha WX
OCHOBE, OMBITHl MO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB NPU HArpeBaHUU
(1aBneHue, OOyIJIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJENIEH MOJEKYJ
OpTraHUYECKUX BEIIECTB.



Yriaesoaopoasl.

Ankansl. 'omonornueckuil psij ankaHoB, o0mas (popmMysa, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKAHOB, Sp°-
ruOpuau3alysl aTOMHBIX OpOUTalleld yriepoaa, o-CBs3b. (DuU3NUECKHe CBOMCTBA
AJIKaHOB.

XUMHUYECKHE CBOMCTBA QJIKAHOB: pEaKIUW 3aMELICHUS, W30MEPU3ALUU,
JETUIPUPOBAHUS, [IUKIN3ALMHU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasinenue o
MEXaHU3ME PEAKIUN PAAUKAIBHOTO 3aMEICHUS.

Haxoxnenue B mpupoze. CriocoObl MOAyYeHUs: U TPUMEHEHUE AIKAHOB.

[Muknoankansl. OOmas Gopmyna, HOMEHKIaTypa U uzoMepus. Oco6eHHOCTH
CTPOCHUS W XUMUYECKUX CBOWMCTB MajbiX (IHUKJIONPOMAH, IUKIOOyTaH) U
OOBIYHBIX (ITUKIIOTICHTAH, ITUKJIOTEeKCaH) IUKIoankaHoB. CriocoObl MONydeHUs U
MPUMEHEHUE IIUKIIOATKAHOB.

Ankensl. ['oMoyoruueckuii psj ajJkeHoB, o01mas (GopMysa, HOMEHKIATypa.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ — ajlKEHOB, Sp’-
ruOpuan3anus aTOMHBIX opOutaned yriepona, o- U m-cBsi3u. CTpyKTypHas u
reoMerpuyeckas (uuc-tpaHc-) wuszoMepusi. Dusmyeckue CBOWCTBA aAJKEHOB.
XHUMHUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHHUS], 3aMEIICHUSI B O-TIOJIOKEHUE
IIPU JIBOMHOM CBS3M, IOJUMEPU3aUMU U okucieHus. I[IpaBuno MapkoBHHMKOBa.
KadecTtBennsie peakiiuu Ha ABOWHYIO CBs3b. CIIOCOOBI MOYYSHHUS M IPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONpsuKEHHBIE, W30JUPOBAHHbBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOT'O CTPOCHUSI U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuzanus
conpsukEHHBIX TUeHOB. CroCcOOBI MOTYyYeHHUS U IPUMCHEHHUE aJIKaIiCHOB.

Anxunel. 'omonorudeckuil psja aakuHOB, oOmas Gopmyia, HOMEHKIATYpa U
U30MepHUs. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKHUHOB, Sp-
rudopuau3anms aTOMHBIX opOuTaneil yriaepoga. @uU3nyecKre CBOMCTBA aJIKUHOB.
XYUMHYECKHE  CBOMCTBA:  peakUWd  NPHUCOCAUHEHUs,  JUMEpU3alud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCIIOTHRIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHILEBYIO
TpOWHY!0 CBs3b. KauecTBEeHHBIE peaKIMu Ha TPOHHYIO CBsI3b. CIOCOOBI MOMYyUYEHUs
Y IPUMEHEHUE AJIKUHOB.

ApoMaThyecKue yrieBoJopoabl (apeHbl). ['oMojoruueckuil psiji apeHoB,
obmas ¢hopmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OeH30a. DU3NYECKHe CBONCTBA Aape€HOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIMK 3aMEeLIEHUsI B OEH30JIbHOM KOJIbLE U
YTJIEBOJAOPOJHOM pajuKale, PEaklUH NPUCOCIUHEHUS, OKHCIEHHE TOMOJIOTOB



oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMWHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctuposia. CrocoObl OTydYeHHs U
MIPUMEHECHHUE apOMAaTHYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lonyTtHbie HedTsHbIE ra3bl. HedTh 1 €€ mpoucxoxieHue.
KameHHbII1 yronap u npoaykTsl ero nepepadorku. Crnocodsl nepepadoTku HedTu:
NEPEroHKa, KPEKUHI (TEPMHUYECKHH, KaTaTIUTUYECKHM), PU(POPMUHT, MHUPOJIU3.
[IponykTsl nepepaboTku HEPTH, X IPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTuueckas CBA3b MCKAY pa3s/IMdYHbIMHA KJIaCCaMU YIJICBOJOPOOAOB.

DJIEKTPOHHOE CTPOEHUE TAJIOTEHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peaknuun
3aMEUIEHUs TajoreHa Ha THUAPOKCOTPYNIy, HUTPOTpylIly, LHAHOTPYMIY,
amuHOrpynmy. JleiicTBMe Ha TaJlOr€HIPOU3BOJHBIE BOJAHOTO M CIHUPTOBOIO
pactBopa mi€noyu. B3auMonelcTBUE NHUrajoreHalKaHOB C MarHUE€M W IUHKOM.
[TousiTne 0 METaJIJIOOPTraHUYECKUX COEMHEHUSIX. Ucnonb3oBanue
TaJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE H TPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIEPUMEHTANbHBIC METOJIbl _M3YYEHHs BEIIECTB W WX MPEBPAIICHUI:
u3ydeHue (GU3NUYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX

peakIuii  yrieBoJAOpOJ0B Pa3IMUHBIX KJIAcCOB (0OecIBeUMBaHWE OPOMHON WIIH
HMOJHOM BOJIbl, pacTBOpa MEpPMaHraHaTa Kajus, B3aUMOJCHCTBUE allETUJICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApy>KEeHHE
yIjepojia M BOJOPOJIa B OPraHUYECKHWX BEIIECTBAX, MOJYYCHHE OSTHICHA U
W3YYCHHE €ro CBOMCTB, O3HaAKOMIICHHE ¢ KoyuteKiusamu «Hedts» m «Yromby, ¢
oOpasmaMu  TuUTaCTMAacC, Kay4yKOB U PE3WHBI, MOJEIUPOBAHUE MOJICKYII
YIJIEBOJOPOJIOB U TaJIOT€HIPOU3BOAHBIX YIIE€BOIOPOIOB.

Kuciopoacoaep:kaiiue opranudecKue coeTnHeHHsI.

[Ipenenbuble oaHOaTOMHbIE cHUpThl. CTpoeHHE MOJEKyNl (Ha HpuMepe
METaHOJIa W JTaHoda). ['oMonormdeckuit psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa U Kiaccuuxamus. Dusnueckue CBOICTBA  MpeAENbHBIX
OJTHOATOMHBIX CHHUPTOB. BoOJOponHBIE CBS3M MEXIy MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: pEaKUWW 3aMEILICHUs, JeTHApaTali, OKUCICHHS,
B3aMMOJCHCTBHE C  OpPraHMYECKMMHU ©  HEOPTaHWYECKUMHU  KHCIOTAMH.
KauecTBeHHast peakiiysi Ha OJJHOATOMHBIE CIUPTHI. JelicTBHE sTaHONa U METaHoJa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (U3NUYSCKUX U
XUMHUYECKUX CBOMCTB.
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MHOroaromMHble CHOUPTBI — 3TUJIEHIVIMKOJIb M INHLepuH. Dusnueckue Hu
XUMUYECKHE CBOWCTBA: PEAKLMU 3aMEIICHUS, B3aUMOJIEHCTBHE C OpPraHU4EeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMH, KayeCTBEHHAs pEAKUUs HAa MHOIOAaTOMHBIE
cnuptel. [IpencraBneHne o MexaHuW3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3M desoBeka. C(CnocoObl MOJYyYEHHS W INPUMEHEHHE
MHOT0aTOMHBIX CIIUPTOB.

®enon. CTpoeHHME MOJICKYJbI, B3aMMHOE BJIMSHHE THAPOKCOTPYIIIBI |
oenszonbHOTO sipa. Puszmueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB ¢enona. KauectBeHHble peaknuu Ha ¢eHosn. TokcM4HOCTh (eHoa.
Crioco6bl ostyyeHus U npuMeHenne gpenosna. OenondopmanbaeruaHas cMoa.

KapOoHunbHbIe COETUHEHUS — allbJICTUIbI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['oMonoruueckue pssibl ajabJIeru0B U KETOHOB, OO0IIas
dbopmyna, muzoMepuss U HoMmeHKiarypa. Dusnyeckue CBOMCTBA albACTHAOB U
KETOHOB.  XMMHWYECKHE CBOWCTBAa  AJIBJACTUIOB U  KETOHOB:  PEaKLUU
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIMN HA albICTU/bI.
CriocoObl OJTy4eHHs] U MPUMEHEHHE alIbJIETHI0B U KETOHOB.

OIHOOCHOBHBIE TIpeJieTbHBIE KapOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KUCOT. M30Mepus 1 HoMeHKI1atypa. @u3nuecKkue CBOMCTBa
OJIHOOCHOBHBIX TMPEAENIbHBIX KapOOHOBBIX KHCJIOT. BOIOpOIHBIE CBS3U MEXKIY
MOJIEKyJaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakius >TepudUKallid, PEaKIHH ¢ Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbUHOM KHCJIOTHIL. [loHsATHE O TNPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3dupax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOMCTB HEMNpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JMKapOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICHIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAaJIbMUTHUHOBAs, OJEUHOBAsS, JUHO/IEBAS,
JUHOIeH08as KUCIOThl. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonormyeckuid psn, obmias ¢opmyia, U30MEpUS U
HOMeHKJaTypa. dusmyeckne M XUMUYECKHE CBOMCTBA: THUIPOJU3 B KHUCION U
LIEIIOYHOU Cpefie.

Kupsi. Ctpoenue, puznyeckue 1 XUMHUYECKUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 1ienioyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTATKU
HEMpPEJEIbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MBII1a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yriieBojoB. Kimaccudukanus yrieBoaoB (MOHO-, 11-
U Tonmcaxapunabl). MoHOcaxapubl: TIIIOKO3a, (PYKTO3a, TalakTo3a, pubo3a,
ne30Kcupu0o03a. OPU3NUecKUe CBOMCTBA M HaxOXXJACHHE B Ipupoje. POoToCHUHTES.
XUMHUYECKHE CBOMCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJIETHIHON
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Ipynn, CHUPTOBOE M MOJOUYHOKHCIOE OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTH OpraHu3ma. J(ucaxapupl: caxapo3a, MajabTo3a U
nakTo3a. BoccTaHaBiMBarolye U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponmns
nucaxapuoB. Haxoxnenue B npupojae u npuMmeHenue. [lonucaxapuapl: kpaxmain,
[NIMKOTeH M 1eiunoio3a. CTpoeHue MaKpoOMOJIEKYJl KpaxMmaia, TIJIMKOTeHa U
LEJUTI0I03bl.  DPU3MYECKHe CBOMCTBA Kpaxmala M UEJUIIOJI03bl. XUMHUYECKHE
CBOMCTBa Kpaxmajia: THIpOJu3, KAaueCTBEHHAs peakiusi ¢ HOJ0M. XUMHUYECKHE
CBOMCTBa LIEJUTIOJIO3bL: THJIPOJIU3, MOJyuyeHue 3PpupoB 1etonao3sl. [lonsarue o0
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCNEPUMEHTAIbHBIC METOAbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
PacTBOPUMOCTh Pa3JIMYHBIX CIIMPTOB B BOJI€, B3aMMOJICMCTBUE ATAHOJIa C HATPUEM,
OKMCJICHHE STHJIOBOTO CIUPTa B alibJETH Ha pacKaJlEHHOW MEIHOMN IPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaiusi (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJCTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  runpoxcumom  meau(ll)), peaknus raunEepuHa €
ruapokcugom meau(ll), xumMuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicTeue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/lad Mo TeMaMm «CHupThl U
dbenonwy, «KapOoHoBbIe KUCIOTHI. CI0KHBIE YPUPHDY.

A3o0Tcoaep:kaniue opraHnyecKue coeInHeHns.

AMHHBI — OpraHMYecKrue IMpOoU3BOAHbIE amMmMmuaka. Knaccudukanus aMUHOB:
anudaTUYeCKue M apoMaTUYECKue; TMEepPBUYHbIC, BTOPUYHBIE U TPETUUYHBIE.
Crtpoenue moiiekyJs, obmas gopmyia, U30Mepusi, HOMEHKIaTypa U (usndyeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA aNu(aTUUECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aUMOJAECHCTBHE IMEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Conm aKMIaMMOHHS.

AHWIMH — TMPEACTaBUTEIb aMHHOB apomaTtuyeckoro psiaa. CrpoeHue
aHwiInHa. B3anMHOE BIUsSIHUE TPYIIT aTOMOB B MOJeKyse aHwinHa. OcoOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrnocoObl
NOJIydyeHUsT U TpUMEHeHHe anudarudyeckux aMuHoB. l[lonydenue aHwinHa U3
HUTPOOEH301a.

Amunokuciiotel. Homenknarypa u nuzomepusi. OTAenbHbIE MPEICTABUTENH Ol
AMUHOKHCJIOT: TJIMOWH, ajaHuH. DuU3nWUecKne CBOWCTBA  aMUHOKHUCIOT.
XYWMHYECKHE CBONCTBA AaMHHOKHCIOT Kak aM(OTEPHBIX  OPTaHHYECKHX
COCAMHEHUN, peaKuusl TMOJIUKOHJCHCAIIMN, O0O0pa3oBaHWE MENTUIHOU CBSI3U.
buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U TUAPOIIN3 MENTUIOB.

benku kak npupoanbie mnoauMmepsl. llepBuuHas, BTOpUYHAS W TpeTUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOIU3, ACHATypaius,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.
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OKCIEPUMEHTANbHBIE METO/bl M3YYEHHs BEIIECTB W MX IPEBPAIICHUIA:
pacTBOpeHre OETKOB B BOJIE, JCHATypalusi OCJIKOB MPU HArpeBaHUU, IBETHHIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A3oTCcoaepxalye OpraHuYeCcKue COEIUHEHUS u «Pacno3naBanue
OPTraHUYECKUX COCTUHECHUI.

BbICOKOMO.]IeKy.]'IﬂprIe COCANMHCHUA.

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHB MOJIUMEPU3ALUN, CPEIHSASI MOJIEKYJISIpHAs
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
NOJIMMEPHU3ALMS U ITOJTMKOHICHCALIUS.

[Tonumepubie Matepuanbl. [lnacTmaccel  (MONMMATUIICH, MOJUIPONHUIICH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, MMOJMMETHIMETaKpWIAT, MOJUKApOOHATHI,
nonvdTUICHTepedTanar). Y Tunusaius 1 nepepadoTka miacTuka.

D1acTOMEPBI: HaTypalbHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaaueHOBBIN, XJIOPOIMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, MEPCTh, MIETK), ICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tonumepsl CIIELIMAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOTIPOBOIAIINE TOTUMEPHI, OHOpa3IaracMbie MOJIUMEPHI).

9KCHCQI/IMCHT8.JIBHBI€ MCTOAbI HM3YVYCHHA BCHICCTB W HUX H[}GB[}&!I!CHI/Iﬁl
O3HAKOMIJICHHUC C 06p33HaMI/I IMPpUPOAHBIX U UCKYCCTBCHHLIX BOJIOKOH, IINIaCTMACC,

Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTANbHBIX 3adad 1o Teme «Pacno3naBanue
IJIACTMACC U BOJIOKOH).

PacuérHrie 3ajaun.

HaxoxxaeHre MOJeKy/ISIpHOW (OPMYJIbl OPraHMYECKOrOo COCAMHCHUS 10
MacCOBBIM  JIOJISIM ~ DJIEMCHTOB, BXOJSAIIMX B €0 COCTaB, HaXOXICHHE
MOJIEKYJIIPHOW  (DOPMYJIBI OpPraHWYECKOTO COEMUWHEHUs 10 Macce (00bEMy)
NPOAYKTOB CTOpaHHs, MO KOJMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB
pEaKIMu W/WIM WCXOIHBIX BEMIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (HOPMYIIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XHMHYECKHX CBOMCTB HIJIM CIIOCOOOB
TIOJTydEHUs, ONPECIICHUE JIONIM BBIXOJa NPOAYKTa PEAKIMH OT TCOPCTHUSCKU
BO3MOYHOTO.

Me}KHpeI[MeTHBIG CBA3HU.

Peanuzanus MexXnpeIMEeTHBIX CBA3EH MPU U3YYEHUU OPraHUYECKOW XMMUU B
10 kiacce OCyHIECTBISIETCS 4Y€pEe3 HCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO-
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HAaY4YHBIX HOHHTHﬁ, TaKk H HOHﬂTHfI, IIPUHATBIX B OTACIBHBIX IIPCAMCTAX
CCTCCTBCHHO-HAYYHOI'O IUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE MOHATHS: SIBJICHUE, HAYYHBIA (DAKT, TUIIOTE3A,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccu(ukanus, HaOIIOJCHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJENb, MOJCIIUPOBAHUE.

duznuka: Marepusi, aroM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
DHEPIeTUYECKUM yPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (DM3MYSCKUE BEIMYMHBI, CIHHHIIBI H3MEPECHHS, CKOPOCTh, SHEPIHs,
Macca.

buonorusi: kieTka, oOpraHusM, JSKocucTteMa, Ouocdepa, MeTabOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIM M TeTEPOTPO(HBIA THIT NMUTAHUS, OpOKEHUE,
dboToCHHTE3, HbIXaHWE, OCJIKH, VYIJICBOJbI, JKUPBI, HYKICHHOBBIC KHCJIOTHI,
(hepMEHTHI.

['eorpadus: none3Hsie UCKOMaeMble, TOILTUBO.

TexHonorus: MMHUIOCBBIC TIPOAYKTBI, OCHOBBI pPAllMOHAJIbBHOTO IIMTAHUA,
MOKOIIHUC CPCACTBA, MATCPUAJIBI U3 HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernvyeckne 0CHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX sifep. XUMUYECKH anemeHT. M3oTonel. CrpoeHue
AJIIEKTPOHHBIX 00O0JI0OUEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUYECKHE YPOBHU U
oIypoBHU. ATOMHBIE opOuTau. Kinaccudukaius XuMHIECKUX JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue 2JIEKTPOHOB 1O AaTOMHBIM  OpPOHUTAIISM.
DNeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO0—4E€TBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JIEKTPOHHBIE KOH(PUTYpaIlid HOHOB.
DJIEKTPOOTPHUIIATEIHLHOCTbD.

[lepnognuecknil 3akoH U llepuonnueckas cucremMa XMMHYECKHUX JIEMEHTOB
JI.1. MenneneeBa. CBA3b NMEPUOANYECKOrO 3aKOHA U Ileproamyeckor CHCTEMBI
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEM  CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX M CIOXHBIX BEIIECTB [0 TIpyIlllaM M [epuoAaM. 3HAYCHHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHueckass CBSI3b. Buiabl XHMHWYECKOM CBS3U. KOBAJICHTHAs, HOHHAas,
MeTaundeckasi. MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIH
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1 JIOHOPHO-AKIENTOPHBIN. DHEPTUs U JJIMHA CBsI3U. [10sIpHOCTD, HAIIPABIEHHOCTD
YW HaCBHIIIAEMOCTh KOBAJCHTHOW CBs3U. KparHeie cBa3u. BomopoaHas CBs3b.
MeXMONEKYJIISIPHBIE B3aUMOIEUCTBUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKHUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUMN
3JIEMEHTOB BTOPOTO MIEPHO/IA).

[IpencraBieHre 0 KOMILIEKCHBIX cOeMHEHUSAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa30BaTeb, JIMIAaHJbl. 3HAYE€HUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHMs.  THUIb
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHbIx cucremax. Mctunuble pactBopsl. [Ipencrasienue o
KOJUIOMJIHBIX pacTBopax. CrocoObl BBIPAXKEHUSI KOHILEHTPAIMM PACTBOPOB:
MaccoBasl J0JIs BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceileHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

KJIaCCI/I(i)I/IKaHI/IH N HOMCHKJIaTypa HCOPraHMYCCKHUX BCIUICCTB. TpI/IBI/IaJIBHI)IG
Ha3BaHH OTACIIBHBIX HpGIICTaBHTGJIeﬁ HCOPTaHNYCCKHX BCHICCTB.

Knaccudukanuss XuMUYeCKUX PEaKIil B HEOPraHUYECKON W OPraHUYECKOM
XUMHH. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB; 3aKOH COXPAHEHUS W IPEBPALCHUS
SHEPIUU MPU XUMHUYECKUX peakuusx. TennoBbie 3(PPEKThl XUMUYECKUX PEaKLUM.
TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKON peakinu, €€ 3aBUCUMOCTb OT Pa3lIMYHBIX (PaKTOPOB.
['omorenHsle u rereporenHsie peakuu. Karanns u katanu3aTtopsl.

OOpaTtuMble 1 HEOOpaTUMBbIE peaklui. XUMU4eckoe paBHoBecue. KoHcTanTa
XUMUUYECKOTO paBHOBecHus. DaKkTOpbl, BIUSIONIME HA TOJIOXKEHUE XUMHYECKOIO
paBHOBECHS: TeMIepaTypa, JaBJICHUE U KOHIICHTPAIlMU BEIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpuauun Jle [larense.

DnekTponutuyeckas guccoranus. CHIIBHBIE W ClIa0ble  DJICKTPOJIHUTHI.
Crenenp aucconumanuu. Cpena BOJHBIX PAaCTBOPOB: KHCIOTHAs, HEUTpasbHas,
mienouHas. Bompopoaueiii mokasarens (pH) pactBopa. I'maponus comneil. Peakiyu
MOHHOTO OOMEHa.

OKHCIUTEIIBHO-BOCCTAaHOBUTEIILHBIC PCaKuunm. CreneHb OKHUCJICHUA.
OxucinuTellbh M BOCCTAaHOBUTECIIb. HpOHGCCI)I OKHUCJIICHHUA MW BOCCTAHOBJICHMII.
Baxneiime OKMCIMTEIN M BOCCTaHOBUTEIIM. MCTOII QJICKTPOHHOTI'O OajaHca.
3J’ICKTpOJ’IH3 PaCcTBOPOB U pacCIlliIaBOB BCHICCTB.
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OKCIEPUMEHTANbHBIE METO/bl M3YYEHHs BEIIECTB W MX IPEBPAIICHUIA:
pa3lioKEHHUE TEPOKCHUJA BOJOPOJAa B MPUCYTCTBUM KaTalM3aTopa, MOJACIH
KPUCTAJUNIMYECKHUX PEMIETOK, IPOBEICHUE PEaKIii HOHHOTO OOMEHa, OIpeIesieHre
cpedbl pacTBOPOB C TMOMOINbI) HWHAMKATOPOB, U3YUYEHUE BIUSHUS PA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOHW PpEAKIMU ¢ TOJOKEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxenne HemeTauoB B [leproinueckor CuCTeME XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa u 0OCOOCHHOCTH CTPOEHHUS MX aTOMOB. Du3WUeCKHEe CBONCTBA
HEMETAJIOB. AJIJIOTPOIKS HEMETAJUIOB (Ha MpUMeEpe KUCIopoaa, cephl, hochopa u
yriiepoza).

Bonopon. Ilonmydyenue, ¢usmdyeckue M XUMUYECKHUE CBOMCTBA: PEAKIUU C
METa/llaMM M  HEMeTaJUlaMH, BOCCTAaHOBHUTEIIbHbIE CBOHCTBA. [ HIpHUIBL
TomIMBHBIE ATIEMEHTHI.

["amorensl. HaxoxzaeHnue B mpupoje, CrocoObl MOMydeHHs, (pu3nyeckue u
XUMUYECKUe CBOMCTBa. ['amoreHoBoopoabl. BaxkHelue KUCIopoAcoaepKalime
COeIMHEHHMsI rajoreHoB. JlabopaTopHble W MPOMBILIEHHBIE CIOCOOBI MOTYYEHUs
rajioreHoB. [I[pyuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlaGopaTtopHble W NPOMBINUICHHBIE CIIOCOOBI MOTYYEHUS
kuciopoaa. Ou3nyeckne M XUMHUYECKHE CBOWCTBA M NMPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUJBI U IEPOKCHUJIBI.

Cepa. HaxoxneHue B mpupoje, CIOCOObI MOJNy4deHUs, (PU3HYECKUE U
xumuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepwi(IV), okcua
cepbi(VI). Cepuucrtas u cepHass KUCIOTHI U uUX cond. OCOOCHHOCTH CBOWCTB
cepHOil KuCIOTHL. [IpruMeHeHune cepbl U €€ COSTMHCHHIA.

Azor. Haxoxnenue B mpupone, CHOCOObI TONydeHUus, (GU3NYECKue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHHUI. A30THBIE yI00pEHHUS.

®dochop. HaxoxaeHwe B mpupoje, CHOCOObI MoydeHHs, (QU3NICCKHE U
xumudeckue cBoictBa. @ochuapl u pochun. Oxcuasl dochopa, Gocdopnas
kuciora u e€ commn. Ilpumenenue docdopa m ero coemaunenuii. DocdopHbIe
yao00peHus.

Yraepona, HaxoxkjAeHuUEe B Ipupojie. AJUIOTPONHBIE  MOAU(PHUKAIUU.
dusnyeckne W XHUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, OOpa30BAHHBIX
yrinepoaoMm. Okcup yriuepona(ll), okcun yriepona(IV), yronpHast kuciora u e

COJIU. AKTHUBUPOBAHHBIA yToib, aacopOuus. DymiepeHsl, rpadeH, yriepoaHbie
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HaHOTPYOKH. [IpuMeHeHne MpPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIJEPOJIOM, U €ro
COEIMHEHNH.

Kpemuuii. Haxoxnenue B npupoje, crnocoObl MOJNy4deHHs, (U3HMUYECKUEe U
xumudeckue cporictBa. Oxcupa kpemuus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpuMeHeHue KpeMHUs U ero coeanHeHui. CTeKs10, €ro noJiy4YeHre, BUIbl CTEKIIA.

[Tosoxkenne meTaiuioB B lleproanyeckon CUCTEME XMMHUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOSHHSI DJICKTPOHHBIX 000J0YEeK aToMoB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHEe METa/uioB B OBITY M TEXHHKE.
CIu1aBBI METAJUIOB.

DJIEKTPOXUMHUYECKUM  psii  HampsbkeHWid  metawioB.  OOmme  crnocoObl
TIOJTyYeHUS METAIIJIOB: THIPOMETAJLTyprHs, MUPOMETAILTYPTHS,
anekTpometaiutyprus. lloHarne o koppo3un MetamioB. CHOCOOBI 3amIUTBI OT
KOPpO3UH.

OOmas xapakrepuctuka MetaioB [A-rpynmsl Ilepuonnueckoil crucTeMbl
XUMUYECKUX DJJeMeHTOoB. Harpuiti u kanmil: mnonydenue, (QuUueckue u
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCINHEHUM.

Obmas xapakrepuctuka MmertamioB [IA-rpynmer Ilepuoguyeckoit cucteMbl
XUMUYECKUX OJJIEMEHTOB. Maruuii W KaJblMii: ToJydeHue, (U3HYEeCKue u
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IMPOCTHIX BEIIECTB M WX COCIUHEHHM.
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMI: TOTy4YeHue, PU3nueckrue U XMMUYECKUE CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIlleCTBA M €ro coeauHeHud. AM@oTrepHble CBOICTBAa OKCHUIA U
TUAPOKCUA ATFOMUHMUSA, TUAPOKCOKOMILIEKCHI aJIFOMUHMUSL.

OOmass  xapakTepUCTHKa METAUIOB 1o0ouHbIX mnoArpynn  (b-rpyrmm)
[Teprnoan4eckoi CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB.

OU3NYECKHNE U XMMUYECKUE CBOMCTBA XpOMA M €ro coeauHeHunil. OKCcuabl 1
ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCJINTENNbHbIE CBOMCTBA. [loyueHne u npumMeHeHne xpoma.

@u3nyeckue M XUMHYECKHME CBOWCTBA MapraHia W €ro COEIUHEHHM.
Baxueitmue coegunenuss wMapranma(ll), wmapranma(IV), wmaprannma(VIl) wu
mapranua( VII). [lepmanranaT kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

Pu3NuecKne U XUMUYECKUE CBOMCTBA XKeje3a U ero coeanHeHuil. OKCHIBI,
ruapokcuasl u conu xenesa(ll) u sxenesa(Ill). [Tonyuenne u npuMeHeHHE Kee3a
U €ro CIUIaBOB.
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DU3UYECKUE U XUMHUYECKUE CBOMCTBA MeIH U €€ coenuHeHuil. [lonyuenne u
MIPUMEHEHHUE MEIU U €€ COCTMHEHU .

[Muuk: mnomyuyeHue, (U3MYECKUE M XHUMHYECKHUE CBoWcTBAa. AMdoTepHbie
CBOMCTBA OKCHUJA U TUAPOKCHUIA IUHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[puMenenune
[IMHKA U €r0 COeINHEHU.

OKCIEPUMEHTAILHBIE METOJbl W3YYEHUs BEIIECTB M WX TPEBPAIICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cepbl, ¢docdopa, Kene3a, MarHus B
KHCIIOPOJIe, M3y4YEHUE KOJUIEKIUMU «MeTalibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAIIJIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BUJICOMATEPHUATIOB), B3aUMOJCICTBUE LIMHKA M KEJe3a C PacTBOpPaMH KHCIOT U
eJIoue, Ka4eCTBEHHBIE PEaKI[MU Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJIEHCTBUE THUIAPOKCHUIOB aIOMUHHUS M IIUHKA C
pacTBOpaMM KHCJIOT M HIEJIOUYEH, PelIeHHe YKCIEPUMEHTAIbHBIX 3a/1a4 M0 TeMaM
«l"anorensr», «Cepa u e€ coenuHeHUsD», «A30T U (pochop U UX COECIUHEHUD,
«MeTabl MIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIII.

X¥VMHUSA U KU3Hb.

Ponb xumuu B 00ecieueHn yCTOMYMBOTO pa3BUTHUs yenoBedecTBa. [lonstue
O HAay4yHBIX METOJAX IIO3HAHUSA U METOHOJIOTMM HAy4YHOTO MCCIIEIOBAHUS.
HayuHble puHIMIIBI OpraHU3alid XUMUYECKOr0 IPpOU3BOACTBA. IIpombIlLIeHHbIE
CHOCOOBI MOJTYYEHHs] BaXKHEWIINX BEUIECTB (HA IMpUMEpe MPOU3BOJICTBA aMMHUAKa,
CEpHOI KUCIOThI, MeTaHoua). [IpoMbllIeHHbIE CIOCOOBI MMOJIyYEeHUs METAJUIOB U
CIJIaBOB. XMMMUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpENbl U €ro IOCIEICTBUS.
Ponb xumun B o6ecrieueHu 3HepreTHIeckoi 6€30MacHOCTH.

XuMusi W 300pOBbe uesioBeka. JlekapcTBeHHble cpencTtBa. [IpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIIUHBI.

XUMHS NUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBLIE 100aBKH. Poyib XUMHUH B
o0ecIieyeHn ! MMUIIEBOI 0€30ITaCHOCTH.

Kocmernueckne u mappromepHsie cpeactBa. beitoBas xumwus. IlpaBuiia
0€30MacHOr0 MCIOJb30BaHUsl MpenaparoB OBITOBOM XHWMHHM B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOMTEIBCTBE: Ba)KHCHIIME CTPOUTEIbHBIC MaTepuajbl (IIEMEHT,
OETOH).

XuMus B CEIIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KE€paMHUKa.
Marepuansl a1t 3neKTpOHUKHA. HaHOTeXHOI0TH Y.
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PacuérHrle 3aj1auyn.

Pacuéter: maccel BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBa, Macce WM O00BEMY OJHOTO W3 yYaCTBYIOIIMX B PEAKIMH BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIHUM, €CIH OJHO U3
BCIIIECTB HMMEET IMpPUMEcH, Macchl (00BEMa, KOJIMYECTBa BEIISCTBA) IPOIYKTa
peaKiuu,
€CIIi OJIHO M3 BEIIECTB JaHO B BHJIE PacTBOpa C OINpeneIEHHONW MacCOBOU JoJiei
pPacTBOPEHHOTO BEIIECTBA, MACCOBOW JIOJM M MOJIIPHOM KOHIIEHTPAIIMU BEIIECTBA
B pacTBOpE, JOJHU BbIXOJa MPOAYKTa PEAKIIMU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanmzanust  MEXNpeIMETHBIX  CBSI3e€M  TMpU  M3yYeHUH  OOmmIeH U
HEOPraHM4ecKOW XUMHUH B 11 Kilacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE Kak
OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHH, TPUHATHIX B OTACIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO [UKJIA.

OO011Me ecTeCTBEHHO-HAYUYHbIE MOHATHS: SIBJICHUE, HAYYHBIA (DAKT, TUIIOTE3A,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiIacCU(PUKalUs, NMePUOJAUYHOCTh, HAOJIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJIEIINPOBAHHE.

®uznka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, WU30TOIbl, PAJANOAKTUBHOCTb, MOJIEKYJa, DSHEPreTUYECKU YpPOBEHb,
BEIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBAa, HJICAIBHBIN Ta3,
¢dbu3HYecKre BETMYUHBI, €IMHAIIB U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kierka, opranusM, sKocucTeMa, ornocdepa, MeTaboIn3M, Makpo- 1
MUKPODSJIEMEHTHI, OCTKU, XKHUPHI, YIJIEBObI, HyKICHHOBBIC KUCIOTHI, (DEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUHU B IKOCHUCTEMAX.

["eorpadmsi: MuHEpabl, TOPHBIE TOPOBI, MOJC3HBIE MCKOIAEMbIC, TOILIMBO,
PECYPCHL.

Texnoyorus: XxuMuU4ecKas IMPOMBINIJICHHOCTL, MCTAJLIYPIrusa, CTPOUTCIBHLBIC
MaTCpUaJIbl, CEIBbCKOXO03SMCTBEHHOE IMPONU3BOACTBO, IMHUIICBAA IMPOMBIINIJIICHHOCTD,
(bapMaHGBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IMPpOU3BOACTBO KOCMCTHYCCKHUX
IpcrapaTtoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAJIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHWH HA YTIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHMHS» Ha YPOBHE CPEAHETrO
oOmiero oOpa3oBaHMsl BBIAEICHBI CIEAYIOLUIUME COCTABISIOLIUE: OCO3HAHUE
00yYaIOIMMHUCA POCCHUHCKOW TPaXJIAHCKOH HMIACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOMPE/ICIICHUIO; HAIMYNE MOTUBALIUU K
00y4YeHHI0; TOTOBHOCTb W CIHOCOOHOCTh OOYYalOUIMXCS PYKOBOACTBOBATHCS
OPUHATBIMH B OOLIECTBE TMpaBUJIaMHd U HOpMaMU TIOBEJCHHUS; HaIU4ue
PaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBI; CIIOCOOHOCTh CTAaBUTh LIEIH U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIngHOCTHBIE  PE3yJbTAaThl OCBOCHHUS MpeaMeTa «XHUMHS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M TPAKTHUYECKON JeATEIbHOCTH
00yJarommxcs B MPOIEcce peann3aii 00pa3oBaTeIbHON AeATEIbHOCTH.

JIMYHOCTHBIE PE3yJbTaTBl OCBOCHHUS TMpeaMeTa «XUMHUS»  OTPaXKaroT
c(hOPMHPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W TPAKTUYECKON ACATEIBHOCTH
o0yyaromuxcsi B Mpolecce peain3anuu o0pa3oBaTeIbHON JEATeIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

OCO3HaHUS 00YYalOIUMHKCS CBOUX KOHCTHUTYLIMOHHBIX MPaB U 00s3aHHOCTEM,
YBAKEHMS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABJICHUSI O COLMAJIbHBIX HOPMAaxX M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIbHOCTU TIIPpHU CO3AdHHUU
y'-Ie6HBIX IMPOCKTOB, PCIICHUU y‘I€6HBIX K ITO3HABATCJIbHBIX 3aJa4, BBIIIOJTHCHHU
XUMHUUYCCKUX OKCIICPUMCHTOB,

CIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAaMEpPEHUSs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3€ PA3TUYHBIX BUIOB YUCOHOU JNEATEIHLHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA:

IICHHOCTHOT'O OTHOILIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTCUYECTBECHHON XHMMUM,;
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yBaXEHUSI K TPOILIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO
NPUIOKEHUS] XUMHHM, OCO3HAaHHUSI TOTO, YTO JAHHbIE HAYKH €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYyJAa YYEHBIX U MPAKTUKOB;

WHTEpeca W IIO3HABATEJIbHBIX MOTHBOB B TIOJYYEHUU M TOCIEAYIOIIEM
aHajau3e MHQpOpMAIIMU O MEPEIOBBIX JTOCTHIKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XHUMUH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUA:
HPAaBCTBCHHOI'O CO3HAHH:A, STUYCCKOI'O ITOBCACHH,

CIIOCOOHOCTH OIEHMBATh CUTYaIlUH, CBS3aHHBIC C XUMHUUYECKUMU SIBICHUSMH,
Y PUHUMATh OCO3HAHHBIE PEUICHHS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBECHHBIC
HOPMBI U ICHHOCTH,;

T'OTOBHOCTH OLCHUBATH CBOE MOBCACHHUC W IIOCTYIIKH CBOHUX TOBapI/IHleﬁ C
HO3I/II_II/II\/’I HPAaBCTBCHHLIX W IMPABOBBIX HOPM H C y‘IéTOM OCO3HaHUus1 HOCJ'IGI[CTBI/Iﬁ
IMOCTYIIKOB,

4) gopmMupoBaHus KyJbTYPHbI 310POBbS:

NOHUMAaHUsl LIEHHOCTEH 3J0pOBOro W 0e30macHoro ooOpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pHU3MyecKoMy U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnss TpaBWil 0e30macHOTO OOpamieHus C BeHeCTBaMU B OBITY,
MTOBCEHEBHOM KU3HU, B TPYJIOBOU JE€SATEIBHOCTH;

INIOHMMaHHsA OCHHOCTU IPaBUJI HWHAWUBHUAYAJIBHOIO W  KOJUICKTHUBHOTIO
0e30I1acCHOTO IMOBCACHHA B CUTYAlUAX, YTPOXKAIOMIUX 310POBbIO U )KU3HU J'IIO)IGI‘/’I;

OCO3HAHUS TOCJIEICTBUM M HENPUITHS BPEAHBIX MPHUBBIUCK (YMOTpeOIeHus
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

5) Tpy10BOI0 BOCIIMTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BAaTEIbCKON
NESTENbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYrUX BHUAAX
JEATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyYacTHE B PCIICHWH MPaKTUYECKHX 3ajad
COIMAJIbHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);
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MHTEpeca K MPaKTUYECKOMY U3YUYEHHIO MPOQECCUil pa3IudHoOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBAXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yabTaTaM TPYAOBOU IEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHIyaJIbHOH TPaeKTOPHH
obpazoBaHus, Oyaymiel mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U
oTpeOHOCTEH 00IeCTBA;

6) 3K0J10rN4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH 11€7IeCO00Pa3HOT0 OTHOIICHHUS] K MPUPOJIEC KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

NOHUMAaHUSl TJIO0ANBHOTO XapakTepa SKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOIHON U COLUATBHOU CPEAbL;

OCO3HaHUuA HCO6XOIII/IMOCTH HCIIOJIBb30BaHUA I[OCTI/I}KGHI/Iﬁ XUMHUN  AJId
peHICHUA BOIIPOCOB PAIHMOHAJIBHOI'O IIPUPOJOIIOIIB30BAHMA,

AKTUBHOTO HENPUATHS JCWUCTBHUM, NPUHOCAIIMX BpEl  OKPYXKAIOLIECH
NPUPOJIHON cpejle, YMEHHsI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUUYECKUE
MOCJIECTBUA MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYXs PaA3BUTOIO 3KOJOTUYECKOTO MBILIJICHHS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAIBHOMU
MPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSITH HACOJOTHUU
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKW U OOIIECTBEHHON MIPAKTUKH,

MOHUMAHUS CHeNU(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ poju B
dbopMUPOBAaHUU PAIMOHAIBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUMU IEJTOCTHOTO
IpeCTaBlIeHus. 00 OKpYKaloleM MHUpE Kak O €IMHCTBE MPUPOABI U YelIOBEKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHWHU MpoOJIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHHM JUISI  COBPEMEHHOMU
IMBWIM3AaLMM: B €€ TyMaHHCTHUYECKOM HANPABICHHOCTH W BAXHOM pOJM B
CO3JaHMU HOBOW 0a3bl MaTepHATILHOM KyJbTYpPhl, B PEHIEHUH TI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBHIPbEBOM, IHEPrEeTUUYECKOM,
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IUIICBON M 9KOJIOTHYECKOM 0€30IMaCHOCTH, B Pa3BUTHHM MEIMIIMHBI, 00eCIIeYeHUN
YCIIOBHM YCIEIIHOTO TPYJAa U DKOJOTHYECKH KOMMOPTHOM KU3HHM KaXKJIOr0 YICHA
o0111eCTBa;

CCTCCTBCHHO—HayIIHOﬁ rpaMOTHOCTHU: IIOHHMMAaHuUs CYHOIHOCTH MCTOAOB
IMO3HAHMs, HUCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCITIOJIH30BaTh
IMOJIy4a€MbIC 3HAHHWA JIA aHalInu3a U OOBSICHCHMS SIBJICHUU OKpYXKarmero Mupa u
MPOUCXOIAIINX B HEM I/ISMCHGHI/Iﬁ, YMCHUA OCJIATH 000CHOBaAHHBIC 3aKITIOUYCHHS Ha
OCHOBC HAYYHbIX q)aKTOB N HMCHOINUXCA OAHHBIX C IOCJIbKO ITOJIYYCHUA
AOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSATCIBHO HCIIOJIB30BaTh XWMHUUYECKHE 3HAHUS JJIsA
PCUICHUA HpO6J’I€M B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX,

HHTCpPCCa K IIO3HAHUIO, I/ICCJIG,I[OB&TGJIBCKOP'I JACATCIIBHOCTH,

TOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM0o0oOpa30BaHHI0, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAaHMM 1O XHUMHH B
COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSIM TpyJla B paziuyHbIX cepax npodeccuoHaIbHOU
NESITETHLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTaHpe,ZIMCTHBIG PE3YIIbTATBI OCBOCHU:A IIPOIrPpaAMMBI II0 XMUMHHU Ha YPOBHC
CPCOHCTO 06HICFO O6pa?>OBaHI/IH BKJIIOYAroT:

3HAYMMBbIEC In: (dopmupoBaHus MHPOBO33PEHHUS oOyJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaXKAOIINE
LEJIOCTHOCTh HAyYHOM KapTHHBI MUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIUs, SBJICHUE,
poLecc, CUCTEMa, HAyYHbIA (akT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccae0BaHue, HAOIIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaJbHbIe yueOHbIC JEHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATUBHBIC,
pEryJISITUBHBIE), 00ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COIMATBLHON KOMIIETEHITUN 00yJaroNIuXcs;

CIIOCOOHOCTBH 00yUaroIMXCcs HUCIIOJIb30BATH OCBOECHHBIE
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKHAC 3HAHUS M yHUBEPCAIbHBIC YUCOHBIC
JECHCTBYS B IO3HABATEIIBHON 1 COITMAIBHON TTPAKTHKE.

MeranpeaMeTHbIE PE3YyJIbTaThl OTPAXKAKT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y49eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJISTUBHBIMU
JIECTBUSIMHA.
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Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
1) 6a3oBbI€e JJOrHYECKHE TeHCTBHUS:

CaMOCTOATENIbHO  (OpMYyJUpOBaTh M aKTyaJlu3upoBaTh  Ipoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpCACIIITL LCJIN ACATCIIBHOCTHU, 3aJ/ilaBad IapaMCeTpPbl W KPUTCPHUU HUX
AOCTHKCHUA, COOTHOCUTD PC3YJILTATHI ACATCIIBHOCTU C ITIOCTABJIICHHBIMHA LCIISIMU,

MCIIOJIb30BaTh MPU OCBOCHWM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTIATh XApAKTEPHBIC MPU3HAKKU TMOHSATUM U YCTAaHABIMUBATh UX B3aUMOCBSI3b,
WCII0JIb30BaTh COOTBETCTBYIOIINE MMOHATHS JJI1 OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBJICHUIM;

BHIOMpaTh OCHOBaHUS U KPUTEPUU [Jis KiacCU(pUKAIMU BEUIECTB U
XAMUYECKUX PEAKLINM;

YCTaHaBJIMBATh IMPUYHUHHO-CIICACTBCHHBLIC CBA3HM MCKAY HN3YYdCMbIMU
SABJICHHUAMU,

CTPOUTH JIOTMYECKUE pacCykAeHHs (MHIYKTUBHBIE, JI€TyKTUBHBIE, 10
AHAJIOrUM), BBIABISTH 3aKOHOMEPHOCTH U MPOTHBOPEUYHMS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOIbI M 3aKJIFOUEHHUS;

IIPUMEHATH B IIPOLECCE MO3HAHUS HUCIOJIb3YEMBIE B XUMHUHU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIETH, IPEOOPA30BBIBATH MOJICTBHBIC MPEICTABIICHUS — XUMHUYECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XHWMHUYECKOU
peaKknuy — TMPU PEUICHWH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTHUYECKUX 3aj1ad,
MPUMEHATh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS JJISl BBISIBJICHHS XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKHUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE 1eiiCTBUSA:

BJIAJIETh OCHOBAMH METOJOB HAYYHOIO IO3HAHUS BEIIECTB MU XHUMHUYECKHX
peaKuunii;

(bopMyIMpOBATH 1EJIU U 33J]a4H UCCIIEI0BAHUS, UCTIOJIb30BATh MOCTABIICHHbIE
U CaMOCTOSITEIBHO C(OpMYJIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUJJAHUPOBAHUS M MPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOMIOAaTh 32 XOJA0M
IpoLECcCa, CaMOCTOSATENBHO IPOTHO3MPOBATh €ro pPe3yJsbTaT, (OopMyJIUpOBaTh
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000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJCIAHHON paboTe;

npuoOpeTaTb OMNBIT YYEHUYECKOM UCCIEeNOBATENbCKOW M MPOEKTHOU
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHHUIO Pa3IUYHBIX
METOJ0B NO3HAHMUS.

3) pa6ora ¢ nnpopmanueii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HUCTOYHHUKAX HWHGMoOpManuu (Hay4dHO-
NoMmyJisipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTepHeTa), aHanM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS], KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTH U
HEIIPOTUBOPEYUBOCTD;

bopMyIMpOBaTh 3aNPOCHl M MPUMEHSATHh PA3INYHBIE METOIbI MPU TOWCKE U
orbope wH(pOpPMAIMK, HEOOXOAWMOW IS BBITIOJHEHUS Y4YEOHBIX 3aaad
OITPEIENIEHHOIO TUIIA,

HpI/IO6p€TaTI> OIIBIT HMCIIOJIB30BaHU I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTUH 1 Pa3JINYHBIX ITIONCKOBBIX CUCTCM,

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMAIbHYIO  (OpMy  TMpeICTaBICHHS
uH(popmaluu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCTIONB30BaTh HAYYHBIM SI3bIK B Ka4ecTBE CpEeACTBa Tpu paboTe cC
XUMHYECKON HWHQpOpMAIeii: TPUMEHATh MEXNpeaAMeTHble ((pu3udeckne u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.
KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXAaeMOM TEMbI B XO/I€ JUAJIOTA U/WIIH
JMCKYCCHHU, BBICKA3bIBaTh HJIeH, (POPMYIUPOBATH CBOH MPEATIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEUIOKEHHON 3aa4H;

BBICTYIIaTh C IPE3CHTAIMEH pPe3yJbTaTOB I03HABATEIIBHON JIEATEIHHOCTH,
HOJYYEHHBIX CAMOCTOSITEILHO MJIH COBMECTHO CO CBEPCTHUKAMM IPH BBIMTOJHEHUN
XUMHYECKOI'O IKCIIEPUMEHTA, MPAKTHYECKOH paOOThI IO HCCIICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIICCTB, peaau3alii yIeOHOIO IpoeKTa, U (OPMYITHUPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHI ITyTEM COIIACOBAHMS IO3ULIUNA B
X0Jie 00CYXICHUS 1 0OMEHa MHCHUSIMH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUYeOHbIC 1eiiCTBUA:
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CaMOCTOSITENIbHO IUJIAaHUPOBaTh U OCYIIECTBISATH CBOIO I103HABATEIHHYIO
NesITeNIbHOCTh, oOmpezenss e€ I1elid U 3aJaud, KOHTPOJUPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MPEAJaraéMblidi alropuT™M JACUCTBUA MpuU
BBIMIOJTHEHUH YYE€OHBIX UM UCCIEJOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CMOCOO MX peHIeHHS C YYETOM TMONYy4YeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYHCCTBIIATE CAMOKOHTPOJIb ACATCIBbHOCTHM Ha OCHOBC CaMOdHAJIM3a H
CaMOOIICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIEe pe3ysbTaThl OCBOEHUS MPOrPAMMbI IO XUMUU Ha YIIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHs BKIIOYAIOT clelupuyecKue
JUTsl y4eOHOro npeameTa « XUMUs) Hay4dHbIe 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOCHUIO, MHTEPIIPETAIMU U MPE0oOpPa30BAHUIO 3HAHUMN, BUIBI JACSITEIBHOCTU
[0 TOJYYEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHUIO 3HAHUU B Pa3IUYHBIX Y4EOHBIX
CUTYalMsIX, & TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTyalUsIX, CBA3aHHBIX ¢ XUMHEH. B
OporpaMme IO XHMHHM HPEIMETHBIE PE3yJbTaThl MPEACTABIEHBI 10 TOJaM
U3YUYECHHUS.

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTPaXaroT:

c(hOPMUPOBAHHOCTh MPEJICTABICHUN: O MECTE M 3HAYEHUM OPTaHUYECKON
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYMBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKON, SHEPIeTUUECKONU U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIAUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHUKOB SHEPTUH, B o0ecrieyeHuu PalMOHAIBHOTO
IPUPOAOIOIH30BaHUS, B (OPMHUPOBAHUKM MHUPOBO33PEHUS U OOIIEH KYyJIbTYpbI
YeJIOBEeKa, a TakKe OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M IPUPOJIHOM CpEAE;

BIAJCHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWW, KOTOpas  BKIIOYACT:
OCHOBOITOJIATAIOIINE TIOHIATHS — XUMHUYECKUI DJIEMEHT, aTOM, PO M DJICKTPOHHAS
obosouka aroma, s-, p-, d-aToMHBIE OpOWTalM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3alus AaTOMHBIX OpOWTajci, HWOH, MOJICKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTD, CTCIICHh OKUCIICHHS, XUMHUYCCKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIN CKeJeT, (PYHKIIMOHAIbHAS
rpyIma, pajaukan, CTPYKTypHble (opMyssl (pa3BEpPHYThIE, COKpaIIEHHBIE,
CKCJICTHBIC), M30MEpHUS CTPYKTypHas M MPOCTPAaHCTBEHHas (T€OMeTpHUYeCKas,
ONTHYECKAs), H30MEpPHl, TOMOJIOTHYECKHN PsAJl, TOMOJIOTH, YIJICBOAOPOIbI,
KHCIIOPOJI- M a30TCOACPIKAINE OPraHWYSCKUE COCAMHEHHS, MOHOMED, TOJIHUMED,
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CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3axkoH JI. W. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemectBs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DSHEPIMM IPU XUMUYECKHUX pEAKLUMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIIHNE B OCHOBE
NOHUMAaHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHHI; MPEICTaBICHUS
0 MEXaHU3MaX XHMHMUYECKUX pPEaKUud, TEPMOAMHAMUYECKUX U KUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AMMHOM BJIUSHUU aTOMOB U I'PYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIN 3 dekTl, opuentantsl [ u Il pona);
(dakToJIOTrMYEeCKUe CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U 0O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEMIINX OPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NESTEIbHOCTH  4YeJIOBEKa, OOIIMX  HAay4HbIX  NPHUHLIMIAX  XUMHUYECKOIrO
POU3BOCTBA (Ha PUMEpE MPOU3BOICTBA METaHOJIa, IepepadoTKu HeTH);

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISABISATH XapaKTepHbIC MPU3HAKHU TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAaHHUH COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUM;

c(hOpMUPOBAHHOCTH YMEHUM:

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (OPMYJT OPraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKIMA U PACKPBIBATh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA  TMOCPEICTBOM  COCTaBICHUS
AJIEKTPOHHOTO OallaHca JTUX peakIiuii, peakiuii HOHHOTO OOMeHa IyTéM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHECHHI,

H3roTaBJIUMBATh MOACIIN MOJICKYJI OPraHHMYCCKUX BCIICCTB I WMIIJIIOCTPAlIUN
HNX XUMHWYCCKOT'O U ITPOCTPAHCTBCHHOI'O CTPOCHUA,

c(hOpMHUPOBAHHOCTh YMEHHUI: YCTaHABIMBATh MPUHAJJICKHOCTh W3YUYEHHBIX
OpraHMYEeCKHMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHHUS 10 CHUCTEMaTUYECKOU
HomeHknarype (IUPAC) u npuBOIUTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
IPEICTaBUTENIC OPraHMYECKUX BEIIECTB (3THIIEH, alleTWIIEH, TOJIYOJ, TJIMLEPHUH,
STUICHIJIUKONb, (EHON, (OpManbleruj, aueTaableruj, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAsS, NAIbMUTUHOBAST KUCIIOTHI,
[JIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIWH, TUBUHWII, U3OIPEH, XJIOPOMIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEJCISITh BHJl XUMUYECKOW CBSI3UM B
OpPraHUYECKUX COEIUHEHMSX (KOBAJICHTHasT M WOHHAsA CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

27



c(hOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKEHUSI TEOPUU CTPOEHUS
opranunveckux BemiectB A. M. byTiepoBa ais 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOCHUS,

cOpPMUPOBAHHOCTh ~ yMEHUM  XapakTEepuU3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENCH pa3IUYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB: aJKAHOB, IIUKJIOAJIKAHOB, aJIKEHOB, aJKaJUEHOB,
AJKUHOB, apOMAaTHUYECKHUX YIJIEBOJAOPOAOB, CHOUPTOB, albIETHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, yTJEBOJAOB (MOHO-, AM- U TOJIMCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ TFEHETUYECKYI0  CBA3b  MEXAY HUMHU  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKUX PpPEAKIUUA C WCIOIb30BAHUEM CTPYKTYPHBIX

popmy;

c(hOpMUPOBAHHOCTh YMEHHUS TOJITBEPXAAaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTU PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPaTHOCTH U THIIA KOBAJIEHTHOH CBSI3HU (G- U T-CBSI3U), B3aUMHOTO BIIMSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTIECBOJIOPOTHOTO
ceipbs (He(Th, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O E€CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUSl — HaOIIOICHUH, U3MEPEHUHU, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(pea’IbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICTUTEILHON
NEATeIbHOCTY — aHallu3 U CUHTE3, CpaBHEHHUE, 000OIIeHHE, CHUCTeMaTHU3alUIo,
BBISIBJICHHE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — JUISl U3YUYECHUSI CBOMCTB BEIIECTB U
XAMUYECKUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBIABISTH B3aMMOCBSI3b XUMHUUYECKUX 3HAHUU C
MOHATUSMH U TPEICTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0ojee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTH MAaTE€pUaJbHOTO EIWHCTBA MHPA,
WCIIOJIb30BaTh CHCTEMHBIEC 3HAHUS M0 OPTaHWYECKOW XUMUU Uil OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO TPUPOLY;

c(OPMUPOBAHHOCTh YMEHUH: TPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3NYECKUX
BEIMYMH (Macca, O00BbEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHHID XUMHUYECKON
dbopMyIBl BeleCTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XHMHUYECKHX DJIEMEHTOB,
MPOYKTaM CrOpaHus, TUNIOTHOCTH ra3000pa3HbIX BEIIECTB;
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c(hOpPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBAThH, AHATU3UPOBATh U OIICHUBATH
C TO3UIMKA  DKOJOTUYECKOM  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
IPOU3BOJICTBEHHOM JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkon
BEILIECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYAIHSIX, CBSI3aHHBIX C XHMUEH;

c(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIbHO IUIAHUPOBATh U IMPOBOIUTH
XUMHAYCCKHIA OSKCIIEPUMEHT (TOJIy4eHHe W M3ydYeHHE CBOWCTB OPraHUYECKUX
BEIIECTB, KAa4YeCTBEHHBIC PEAKIMH YIJCBOIOPOIOB PpA3JIUYHBIX KIACCOB U
KHCJIOPOJICOICPIKAITUX OPTaHWMYECKUX BEIIECTB, PEIICHHUE SKCIIEPUMEHTAIBHBIX
3aJlad 0 PACIIO3HABAHUIO OPTaHMYECKUX BEHIECTB) C COOIOJCHUEM IIPaBHII
Oe3omacHOro oOpamieHusi ¢ BEHIeCTBAMU M JIA0OPATOPHBIM O00OPYIOBAHUEM,
(GopMyIMpOBaTh IENb HWCCICIOBAHUS, TPEIACTABIATh B Pa3IMIHON (dopme
PE3yJIbTaThI IKCIIEPUMEHTA, aHAIM3UPOBATH U OIICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUM:

coOmo1aTh TpaBUiIa SKOJOTUYECKH IETIECO00Pa3HOTO TOBEACHUS B OBITY U
TPYJIOBOM NIEATETLHOCTH B IIEJISAX COXPAHEHHS CBOETO 370POBBS, OKPYXKAIOIIEH
IPUPOIHON CPEAbl U JOCTIKEHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh OIIACHOCTH TOKCHYECCKOI'O I[GP'ICTBI/ISI Ha JKHMBBIC OpPraHHU3Mbl
OHpC,Z[CJIéHHI)IX OpPraHUYCCKUX BCIICCTB, IIOHNMAA CMBICI ITOKA3aTCJIA HI[K,

AHAJIIM3HUPOBATH HGHGCOO6p33HOCTB IMPUMCHCHHA OPraHNYCCKHX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6BITy C TOYKH 3PpCHHUA COOTHOLICHUA PUCK-II0JIb34a,

chOPMUPOBAHHOCTh YMEHHH: OCYIECTBIATh IEJCHANPABICHHBIM TMOUCK
XUMUYECKON H(POpMAIIK B pa3IMYHBIX UCTOYHUKAX (Hay4Has U y4eOHO-HayuHas
JuTepaTypa, cpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U Apyrue), KPpUTHIECKH
aHaJM3UPOBATh XUMHUUECKYI0 MH(GOpPMAIIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C TTOCTABJICHHOM y4eOHOM 3amauei.

11 KIIACC

[IpenmeTHble pe3yabTaThl OCBOeHUS Kypca «OOmas W HeopraHU4ecKas
XUMUS) OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TIPEACTABJICHHUI: O MaTepUATBLHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBIICHUM NPUPOJABI, O MECTE M 3HAYCHHU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHUSI, B pEUICHUU MPOOJEeM SKOJOTHUYECKON, PHEPreTUYECKON M MHUILEBOU
0€30MacHOCTHU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B O0ECIEUCHUH PAlMOHAJIBHOTO MPUPOAOIOIL30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTYphl 4YeJOBEKa, a TaKke
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HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M MPUPOJTHOU
cpene;

BIAJCHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWW, KOTOpas  BKIIOYACT:
OCHOBOITOJIATAIONINAE TIOHATUS — XUMUYCCKHHM OJJIIEMEHT, aToM, SIpO aToMma,
W30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHbBIE OpOUTAIH, OCHOBHOE U
BO30Y)XKJIEHHOE COCTOSIHHMSI aTOMa, THOpHIM3aIMs aTOMHBIX OpOHWTACH, HOH,
MOJICKYJa, BaJICHTHOCThb, JJICKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, HWOHHAs, MeTaJUIMYecKas, BOJOPOIHAs),
KpUCTAJNIMYECKass peméTKa, XHUMHYECKas peakius, pacTBOpP, AJICKTPOIMTHI,
HEIJICKTPOIUTHI, DJICKTPOJUTHYECKAsT JUCCOLMAIMS, CTENEeHb JUCCOIHAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWUTEIb, BOCCTAHOBUTEIb, TEIIOBOH 3 dekT
XUMHYECKOHN peaKIiiu, CKOPOCTh XUMHUYCCKON PEeaKIK, XUMHUIECKOS PaBHOBECHC;
TEOPUH W 3aKOHBI (TEOPHsS DIICKTPOIMTHUYECCKOW THUCCOIUAINHU, TEPHOIUICCKUAN
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIECTB, 3a4KOH COXPAaHEHUS U
MIPEBPAIICHAS YHEPTUN TIPH XUMHUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JECUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYCCKUN S3BIK
XUMUH, MHPOBO33PEHUYECKHE 3HAHMS, JIGKAINME B OCHOBE IMOHUMAaHUS
NPUYMHHOCTA M CHCTEMHOCTH  XUMHUYCCKUX  SIBJICHUH;  COBPEMCHHBIC
MpEeACTaBICHUs] O CTPOCHHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSPHOM U
HAJIMOJICKYJISIPHOM  YPOBHSIX; TMPEJCTaBICHHS O MeEXaHU3Max XHUMHYECKHUX
peakIuii, TepMOAMHAMHUYECKUX
U KMHETHYECKHX 3aKOHOMEPHOCTSX MX IMPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH,
pacTBopax M JHMCIEPCHBIX CHUCTEMax; (PaKTOJOTHMYECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUH M 0€30MacHOM HMCIIOJIb30BAHUH BAKHEHIITNX HEOPTaHUICCKHUX
BEIIECTB B OBITY M MPAKTUYECKOW JESITEIIBHOCTH YENOBEKa, OOIINX HAYYHBIX
MPUHITUIIAX XUMUYECKOTO TTPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBJIATh XapaKTEpHbIC MPU3HAKUA MOHATHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE ITOHATHS IPU
OIMCAaHUU HEOPTaHWYECKUX BELICCTB U UX IIPEBPAILCHU;

c(OpPMUPOBAHHOCTh YMEHHUSI HCIOJB30BAaTh XHUMHUYECKYIO CHUMBOJIMKY JIS
coctaBieHus: GOpMyNl  BEIIECTB W YpPaBHEHUH XMMHUYECKUX  PEaKIHUH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHS OINPEACNIATh BAIGHTHOCTh M CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMUYECKOW CBSI3U (KOBAJEHTHAs,
WOHHAsA, METaJUINYeCcKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITH 3aBUCUMOCTH CBOWMCTB BEILIECTB OT
BUJAa XMMHYECKOM CBSI3M W THUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;
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cOpPMUPOBAHHOCTh ~ YMEHHH:  KJIacCU(UUUPOBATH:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTABY, XUMUYECKHE PEAKLIUH MO PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHUIO
CTETNICHEW OKHCIEHUS 3JEMEHTOB, OOpaTUMOCTH, YYAaCTUIO KarTajau3aTopa u
JpyTHE); CAMOCTOATEIHHO BBHIOMPATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALIUN
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICI MEPUOJUYECKOrO 3aKoHa /.
N. MenpeneeBa u 1eMOHCTPUPOBATH €70 CUCTEMATUZUPYIOUTYIO, 00BICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHMI: XapaKTEpPU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHUOJIOB
[Tepunoanueckoii CUCTEMBI JI.1. Menpeneena, HCIIOJIB3YS MOHATHUSA
«QHEPTeTUYECKUE YPOBHU», «IHEPIeTUUYECKHUE MOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE€ M BO30YXJIEHHOE SHEPreTUYECKHUE COCTOSIHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U HX
COCIMHEHUHW TI0 mnepuomaM u rpynnam Ilepuonmyeckon cucremsr [,
N. MenneneeBa, BaJlCHTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh yYMEHHUW: XapakTepu3oBaTh (OMHUCHIBATh) OOLIUE
XUMUYECKHUE  CBOMCTBA  BEHIECTB  pPA3JIUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOM CBS3U MEXKJYy HEOPraHMYECKUMH BEIECTBAMU C
MOMOIIIBIO YPAaBHEHUHN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIH;

cOpPMUPOBAHHOCTh ~YMEHMSI  PACKpPbIBaTh CYIIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OasiaHca
3THX peakUuui; peakuuid MOHHOrO OOMEeHa MyTEM COCTaBICHHUS WX MOJHBIX U
COKpPAalIEHHBIX  HOHHBIX  ypaBHEHHWW;  pEakUuyd  TUAPOJW3a;  peaKkuui
KOMILIEKCO0Opa30BaHMsl (Ha MpUMEPE r’MIPOKCOKOMIUIEKCOB [IMHKA U ATFOMUHUA);

c(hOPMUPOBAHHOCTh YMEHHSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMHUYECKUX PEAKIMM C Y4ETOM MX DHEPreTHUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHHUS] CKOPOCTH XHMMHUYECKOM pEaKIMu B 3aBHUCUMOCTH OT pa3IMYHBIX
(bakTOpoB, a TaK)Ke XapakTep CMENICHUSI XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [larenbe);

c(hOPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUYECKHUE PEaKIUH,
JIeKAINE B OCHOBE MPOMBIIIJICHHOTO MOJIYyYEHUS CEPHOM KHUCIOTHI, aMMHAKa,
o0IIMe HayyHble TMPUHIMIBI XUMHUYECKUX IPOU3BOJACTB; I€JIECO00Pa3HOCTh
NPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOILEHUS PUCK-TI0JIb3a;
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c(hOPMHUPOBAHHOCTh BJIAQJCHHUS CHUCTEMOW 3HAHUW O METOJAaX HAyYHOTO
MO3HAHUS SBJICHUM NPUPOAbI — HAOIIOEHNe, HW3MEpPEeHHE, MOJCIUPOBAHUE,
AKCHEPUMEHT (peabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUSI TPUMEHSATh 3TU 3HAHUA IIPU SKCHEPUMEHTATIBHOM MCCIIEIOBAHUM BEIIECTB
U s OOBSICHEHWS XWMHYECKUX SIBIICHUM, HWMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

C(i)OpMI/IpOBaHHOCTB YMCHHUA BBIABIIATH B3aMMOCBA3b XUMHWYCCKHX 3HAHUU C
MNOHATHUAMHA W IPCACTABICHHUAMHU APYIUX CCTCCTBCHHO-HAYYHBIX IIPCIMCTOB IJIA
0oJiee 0CO3HAHHOI'O IIOHUMAaHUS MAaTCpUAIIBHOI'O CAMHCTBA MHPA,

c(hOpPMUPOBAHHOCTh YMEHHUSI TIPOBOJUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAsl KOHIICHTPAIUsD»;
Macchl BEIIeCTBa WM 00bEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOUIMX B PEaKI[MU BEIIECTB; TEIIOBOro 3¢ dexra
peakIuy; 3Ha4eHUs BOJOPOIHOTO TOKa3aTelsl PacTBOPOB KHUCJIOT W IIEJIOYeH C
W3BECTHOM CTEIMEHbIO JUCCOIMAIlUM; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTA PEAKIIMH, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHUJE PacTBOpa C
OTIpeICIEHHOM MacCOBOM J10JIel PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT MpHUMECH); JOJM BBIXOJA IPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHUM
ras3os;

c(hOpPMUPOBAHHOCTh YMEHHUMW: CaMOCTOSTEIbHO IUIAHUPOBATH M MPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (IIpOBEJCHHE  peakuuid  HOHHOro  OOMeEHa,
IOATBEPXKACHUE KaUECTBEHHOI'O COCTAaBa HEOPIaHUYECKHUX BEILECTB, ONPEIAEICHUE
Cpelbl pPacTBOPOB BELIECTB C IMOMOLIBIO HWHIMKATOPOB, W3YYEHUE BIIUSHUSA
pa3iauuYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakluu, peLICHHE
AKCIIEPUMEHTAJbHBIX 3a7ad 1o TemaM «Meramiey u  «Hemeramis») ¢
coOroicHUEM TpaBuil 0€30I1aCHOr0 OOpaIlleHUs C BELECTBAMHU M JIa0OpaTOPHBIM
o0opynoBaHueM, (GOpMyJIHpPOBAaTh L€Jdb HMCCIEIOBAHUS, MPEACTaBIATh B
pa3ianyHoil opMe pe3ysbTaThl SKCIEPUMEHTA, AHAJTU3UPOBATh M OLEHUBATH UX
JOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTH YMEHUI: COOJIIOATh MpaBuUia MOJIb30BaHUS XUMUYECKON
nocyod u jabopaTopHbIM 00OpyJOBaHHMEM, OOpalleHUusl C BEIIeCTBAaMH B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIIIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OTBITOB, HKOJOTHYECKH LEJIEeCOO0pPa3HOTO TMOBEAEHUsI B OBITY W TPYAOBOMU
NEATEIIbHOCTH B LIEJIAX COXPAHEHUS! CBOErO 3JI0POBbS, OKPYKAIOLIECH MPUPOIHOU
cpeapl M JOCTHXKEHUsS €€ YCTOWYMBOIO pAa3BUTHsA, OCO3HABAaTh OMNACHOCTH
TOKCUYECKOTO JIEMCTBUS HA JKUBBIC OPraHU3MBI OIPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMUMas cMmbIich nmokaszarens [IJIK;

c(hOpPMUPOBAHHOCTh YMEHMI: OCYIIECTBIISITh LI€JICHANIPABICHHBIM IMOUCK
XUMUYECKON nH(pOpMAaIMU B Pa3IMYHbIX UCTOYHHUKAX (Hay4yHas U y4eOHO-Hay4yHas
JUTepaTypa, CpeicTBa MaccoBoil nuHopmanuu, IHTepHeT U apyrue), KpUTUYeCKu
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aHaJM3UPOBATh XUMHUUECKYI0 MH(GOPMAIIUIO, ITepepadaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON YUEOHOM 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB
Ne HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl JJICKTPOHHbIE (1HPPOBHIC)
n/n pas porp Bcero Konrpoabhble | IlpakTuieckne o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
Pa3zpnen 1. TeopeTrnueckue 0CHOBBI OPraHMYECKON XMMHUH
1.1 [!Ipeamer oprauuteckoi ximuu. Teopus cTpoeis g https://m.edsoo.ru/6 1 HH8I58X
opranmyeckux coenunennit A. M. bytneposa
Uroro no pazueny 8
Paszpnen 2. Yriaesoaopoabl
2.1 IpenenbHeIe YrieBosIopojpt — alkaHsl, 5 https://m.edsoo.ru/LC5J74CMA
[UKIIOATKAHBI
9 HemnpenenpHbIe yrIeBOJOPOIBI: AIKCHBI, aJIKaUCHBI, 14 https://m.edsoo r/0BNBOPH3 1
AJTKUHBI
2.3 ||ApoMaTnyeckue yriieBoaopoasl (apeHbI) 8 https://m.edsoo.ru/3AKLA1L.26M
2.4 IIpUPO/IHEIE HCTOYHHIH YTIICBOIOPOAIOB 1 X 4 https://m.edsoo.rt/RY6NBZAW4
repepaboTka
2.5 |[['ajmoreHnpou3BOIHBIC YIIIEBOIOPOI0B 4 https://m.edsoo.ru/JIQOENZ9M

Htoro no pazneny

35

Pa3znen 3. Kuciiopoacoaep:xamnue oprannieckue coeTuH

C¢cHus

3.1 ||Couptel. OeHon 11 https://m.edsoo.ru/TJI36 WGJS

39 KapOoHUIbHBIC COSTUHEHHUS: alTbJICTU/IBI U KETOHBHI. 71 https://m.edsoo r/O2NWGIZU?2
Kap6onoBsie kucnotsl. Cinoxabie 3Qupbl. Kupbl

3.3 ||[YrneBousl 9 https://m.eds00.1ru/962BYGF10

Uroro no pasgeny 41
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https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O

KoanyecTBO 4acoB

Ne HaumeHoBaHue pa3esioB H TeM MPOrpaMMbl K I JJICKTPOHHEIE (HPPOBLIC)
n/n pa3a porp Beero| KOHTPOIBHBIE paKTHIecKkne 06pa3oBaTeJbHbIe Pecypchbl
padoTsbI padoThI
Pasznea 4. A3oTconepxaiiue OpraHuyeckue coeIuHeHus
4.1 ||AMuHBI. AMHHOKHUCITOTHI. benku 12 1 2 https://m.edsoo.ru/K8B3HSPS1
Hroro no pasgeny 12
Pasznen S. BoicokoMoJieKy A pHbIe COeUHEHNUS
5.1 ||BeICOKOMOJIEKYIISIPHBIE COCTUHEHUS 6 1 https://m.edsoo.rt/VLVADEWAB
Wroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME  |[102 |3 6
11 KJIACC
KosamnuecTBo yacos
N HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI JJEKTPOHHbIE (IHGPOBHIC)
n/n pas porp Beero|| [KOHTPOIbHBIe | IlpakTiyeckue o0pasoBaTe/bHbIE pecypchbl
padoThI padoThI
Paznen 1. Teopernueckne 0CHOBbI XUMUH
Crpoenue atoma. [leproguyeckuii 3aK0H 1
1.1 |[[Teppognueckasi cucteMa XMMHUYEeCKHX 31eMeHnToB 1. (19 https://m.eds00.ru/R39EAGIPC
U. MenneneeBa

1.2 ||Ctpoenue BemecTBa. MHOrooOpasue BEIIECTB 11 1 https://m.edsoo.ru/ W4FD2VJF8
1.3 | Xumuueckue peakuuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Wroro no paszneny 39
Pa3znen 2. Heoprannueckasi xumus
2.1 ||Hemeramtsrl 31 1 3 https://m.edsoo0.rt/9INCC2YQRJ
2.2 |[Metamsl 23 1 2 https://m.edsoo.rt/YEUOWRIJ21
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https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21

KoanuyecTBO 4acos

Ne HaumenoBaHue pa3iaejioB U TEM NPOrPAMMBbI K I JaeKTponnkie (MHppoBLyie)

n/n pasn porp Beero| KOHTPOILHBIE paKTHYECKHe o6pasoBaTe/bHbIE pecypchbl
padoThI padoThI

Hroro no pazgeny 54
Pa3zgen 3. XuMus u :KU3HL
3.1 |Meroap! HO3HAHUS B XUMHUU. XUMUS U )KU3Hb 9 https://m.edso0o.ru/2Q4016 N XK
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8
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https://m.edsoo.ru/2Q40I6NXK

ITOYPOYHOE IIVTAHUPOBAHUE

[Toypounoe miaHupoBaHue (IMIOYpOYHOE IJIAHUPOBAHHME pabouel MporpaMMbl M3 00s3aTEIHHOM YacTH y4eOHOTO IUIaHa
nMeeT GpopMy, COTITACHO KOHCTPYKTOPY pabounx mporpamm (cait «EnuHoe copeprxanue o0mero oopa3oBaHus» ), BKIOYAETCS B
pabouyio nporpammy. [Ipu 3ToM 00beM yueOHOT0 BpeMEHH, 3aTPauuBaAEMOI0 Ha MPOBEJCHUE OLICHOUHBIX MPOLEAYP, HE JOJIKEH

npessimath 10% ot Bcero oobema yueOHOro BpeMeHH, OTBOAMMOTrO Ha U3y4Ye€HHUE YUeOHOr 0 MpeMETa).
[ToypouHoe miaHupoBaHUE MO y4eOHOMY Kypcy, Y4eOHOMY MOYJIO, KYpCy BHEYPOUHOH AEATEIbHOCTH COCTaBISETCS
MHIMBUAYAIbHO KaXKIbIM yUUTENIEM M MOXET UMETh CBOIO (hOpMy, OTIMYHYIO OT KOHCTPYKTOpA, SIBISETCS NMPUIOKEHUEM K

paboueit mporpamMme, Ha CalT HE BHICTABIISETCA.

10 KJIACC
KosmuecTBo yacos
Ne Tema vDOKa JIeKTpPOHHBbIE N (pPoBbHIE
o/ yp Beero Kontpousbnsie | IIpakTtnueckue 06PA30BATEILHBIE PECYPCHI
padoTsbI padoThI

[[[IpeameT 1 3HAUCHUE OPTAaHUIECKON XUMHH,
MIpPeJICTaBICHHE O MHOTO00Opa3uu OPraHMYECKUX
COCTMHECHH | |

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

[[DmekTpoHHOE CTpOeHHUE aToMa yriiepoaa (OCHOBHOE U

Bytneposa]]

2 ||BO30y>kAEHHOE COCTOSIHUS). BameHTHBIE BO3SMOXHOCTH 1 https://m.edsoo.ru/ODI6TSLOR
aToMma yriepojal]|
[[Xumuyeckast CBA3b B OPraHUYECKUX COCAUHEHUSIX.

3 |Mexanu3Mbl 00pa30BaHUs KOBAJCHTHOW CBSI3U, CTIOCOOBI 1 https://m.edsoo.ru/C42CCDYS5S
pa3pbiBa CBsI3€i] ]

4 [[Teopus crpoeHus opraHM4eckux coequHeHnii A. M. 1 https:/m.edsoo.r/MIAFQ4PQO
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https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO

KoanuecTBO 4acoB

MapkoBHHKOBA] |

Ne DJIEKTPOHHBIEe N (ppoBBIE
n/n Tema ypoka Beero KonTtpousbnsie | IIpakTtnueckue 0Bpa3OBaTE/bHbIE PECYPCHI
padoTsbI padoThI

[[Buasl n13oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

5 ||9nexTpoHHBIE Y3PPEKTH B MOJIEKYJIaX OPraHMYEeCKUX 1 https://m.edsoo.rt/GN3QZ8AHX
CoeIMHEHM | |

6 [[TIpencraBnenue o kinaccuUKaIMK U CUCTEMAaTUYECKast 1 https:/m.edsoo.r/PEAONOU22
Homenkiarypa (IUPAC) opranndeckux BemiecTs] |
[[Knaccudukanus peakiuii B OpraHu4ecKON XUMUH || 1 https://m.edsoo.ru/MSDJYMPIM
[[CucremaTu3zanus 1 06001IeHNE 3HAHUN IO TeMe] ] 1 |https://m.edsoo.ru/SKOA3EB67
[[AnkaHBI: TOMOJOTHYECKHUH psifl, oOmIas ¢popmyIa,

9 |HOMEHKIATypa U H30MEpHUs, DIEKTPOHHOE U 1 https://m.edsoo.ru/SHWFWZ174
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY ]|

10 |[[[®u3nueckre U XUMHUYECKHE CBOWCTBA aJIKaHOB] | 1 https://m.edsoo0.ru/GVELNQJ3X

1 [[Haxoxnenue ankaHoB B nmpupoze. CriocoObl noryueHus u 1 https://m.edsoo.rw/ AB2ZKXXIZ
MPUMEHEHHUE AJIKAHOB] |
[[Lluknoankansl: obmas GopMyia, HOMEHKIATypa U

12 |u30Mepusi, 0COOCHHOCTH CTPOCHUS U XUMHUYECKUX CBOUCTB, ||1 https://m.edsoo.ru/Q4B590Q1A
CIIOCOOBI MOJTyYCHHsI ¥ IPUMEHEHHE] |
[[Pemrenne pacu€THBIX 3a/1a4 Ha OMpeEIeHHe

13 |[MomeKyApHOH (bopMyIIBI OPraHMYECKOTO BEIIECTBA 110 1 httos://m.edsoo.rw/ED66IALEK
MacCOBBIM JIOJISIM aTOMOB JIEMEHTOB, BXOJISIINX B €r0 AEPS.A.EES00. IR LD0IALER
coctaB. CrucreMaTu3ais U 0000IICHHE 3HAHUH 110 Teme] ]
[[ATKeHBI: TOMOJIOTHYECKUM Psifl, oOmIas hopmyra,

14 |[HOMeHKJIaTypa, SIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHue (|1 https://m.edsoo.ru/NCGOE2K0J
Mosiekyst. CTpyKTypHas ¥ ITUC-TPaHC-U30MEpHs aTKEHOB] |

15 [[@u3nyeckue 1 XuMHUYECKHE CBOMCTBA alikeHOB. [IpaBuiio 1 https://m.edsoo rw/6XZHRIRTW
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https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW

KoanuecTBO 4acoB

Ne DJIEKTPOHHBIEe N (ppoBBIE

n/n Tema ypoka Beero Kontpoasnsbie || [IpakTuyeckne 0Bpa3OBaTE/bHbIE PECYPCHI

padoTsbI padoThI

16 |[[CrocoOb! mosydeHUsT ¥ TPUMEHEHUE AJIKEHOB] | 1 |https://m.edso0.1u/YS8ODCR6ZN

17 [[[TpakTHueckas painTa 'J'\J'g 1 mo Teme "Ilonyuenue sTuneHa 1 1 https://m.edsoo. r/HHCGPAVHS
Y U3Y4YEHUE €ro CBOMCTB"]]

18 [[Pemennue pacv:qume 3a/at Ha Onpe/Ie/ICHHC 1 https://m.edsoo. s/ XYWNMAYNA
MOJIEKYJISIPHOUM (pOPMYITBI OpraHUYECKOTO BellecTna| |

19 [[AnkaaueHbl: cOnpsKEHHBIE, N30IMPOBaHHBIE, 1 https://m.edsoo.rw/EKDS1USUV
KyMyJiupoBaHHbie. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS| |

20 |[[XuMHuecKHe CBOMCTBA COMPSKEHHBIX THEHOB] | 1 (https://m.edso0.ru/M356GLRBE

21 |[[CiocoObl momyyeHs 1 MPUMEHEHHE alKaqHueHOB] | 1 https://m.edsoo.rt/KTEM1N272
[[ATKHHBL: TOMOJIOTHUECKUH psij, o0mmas ¢popmya,

22 ||HOMEHKIaTypa, SJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHME (|1 https://m.edso0.ru/N6SWYKDI3
MOJIeKYJ1, (pu3udeckre cBoMCTBa]]

23 |[[Xumuueckue cBOMCTBA aTKUHOB] ] 1 https://m.eds00.ru/MQ7A0O3SUC

24 |[[KadyecTBeHHBIC peakIu HA TPOUHYIO CBS3b] | 1 https://m.edsoo.ru/45UN142UY

25 |[[CriocoOs! oTyyeHus: 1 TPUMEHEHUE ATKUHOB] | 1 https://m.edsoo.ru/SYL7VWAMA

26 [[Pemienue 3aga4: pacy€Thl O YPAaBHEHUIO XUMUYECKOU 1 https://m.edsoo.r/OTXMPZSRE
peakuuu||

27 |[[CucTemarn3anust u 006001IeHUE 3HAHUI 110 TeMe ]| 1 https://m.edsoo.ru/19DNOPINS
[[ApeHbl: roMoOJIOTHYECKU# psijI, 001mas Gpopmya,

g |[HOMEHKIaTypa. DIEKTPOHHOE U IPOCTPAHCTBEHHOE 1 httns://m.edsoo rw/ WNGDLBK 5D
CTPOEHHE MOJIEKYJI O€H30J1a U TOIyoJa, nX (GU3nIecKre ALRS.ALEAS00. IR SLSLB RS L
CBOMCTBA] |

29 |[[XumHuueckre CBOMCTBA apEeHOB: PEaKIIUU 3aMeICHHS | | 1 https://m.edsoo.rt/FCNHX9WY 1

30 |[[[XvMugeckue CBOWCTBA apEHOB: PEAKITNH MPUCOSTUHEHMS, ||1 https://m.edsoo.ru/CSBNGDUCS

39



https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS

KoanuecTBO 4acoB

Ne DJIEKTPOHHBIEe N (ppoBBIE
n/n Tema ypoka Beero Kontpoasnsbie || [IpakTuyeckne 0Bpa3OBaTE/bHbIE PECYPCHI
padoTsbI padoThI

OKHCIICHHE TOMOJIOTOB OeH3071a] |

31 ||[[OcobeHHOCTH XMMUYECKHUX CBOMCTB CTUPOJIa]] 1 |https://m.edsoo.1u/F2K2CBSPG

3 [[Pemenue PacuETHEIX 32/1a4 Ha ONpE/IEeeHNe 1 hitps://m.edsoo.r/OFKSRGCXW
MOJIEKYJISIPHOM (hOPMYITBI OPraHNYEeCKOTO BemecTBa]|

33 |[[Crioco6bl moTydeHusT ¥ IPUMEHEHUE apeHOB] | 1 https://m.edsoo.ru/2VKLXNJZ4

34 [[[eneTnueckas CBsA3b MEXKy Pa3IMYHBIMU KJIaCCaMH 1 https:/m.edsoo.ru/] XTOMSTTF
YIJIEBOJIOPOJIOB] ]

35 [[PacuéTbl MO ypaBHEHUSIM XMMAECKHX PEAKIHH. 1 https://m.edsoo.rw/9VBZTY4PI
CucremaTu3zanus u 0000IIEHUE 3HAHUH 110 TeMe] |

36 |[[ITpupoansrii ra3. [TonyTHbIe HeTSIHBIC Ta3bl]] 1 https://m.edsoo.ru/CK1CUWWEN

37 |[[[KameHHBI} YyTOIb ¥ MPOTYKTHI €ro epepadboTKu] | 1 https://m.edsoo.rt/BDDEXD2FV

33 [[HedT1b u criocobs! e€ nepepabotku. [Ipumenenue 1 https:/m.edsooW/OREIY2CYG
IIPOJIYKTOB IepepadboTKu HePTH | ]

39 [[T'eneTuveckas CBSI3b MEXKAY pPa3IUIHBIMU KJIacCaMU 1 httns://m.edsoo rw/HO22USZHE
YTJIEBOIOPOIOB] ] hitps://m.edsoo.rw/HQ22USZHE

40 [[TanoreHOnpon3BOAHBIE YTIEBOIOPOIOB: JIEKTPOHHOE 1 https://m.edsoo.rw/XX94BSSGR
CTPOEHHE; pEaKLUU 3aMELICHHSI TaJloreHal |

41 [[’HeHCTBHE: HICIIOHICH Ha TaJIOTCHIPOUSBOJIHEIC. 1 https://m.edsoo.ru/FF11CTQKA
B3aumopeiicTBue nuranoreHaakaHoOB ¢ MarHUEM U IUHKOM | |

42 '['[CI/ICTeMaTI/BaI_If/'I}I 1 00001IeHNEe 3HAHUI IO pa3aeny 1 httos://m.edsoo.r/6XBYFOLLD

Yrneronopossr"]]
43 | [[KouTponbHas paboTta mo teme "YriaeBogopoas"]] 1 1 (https://m.edsoo.ru/EJHI0TTS0
44 [[TIpenenbHBIE OJHOATOMHBIE CIUPTHI: TOMOJIOTHYECKHM Psi, 1 https://m.edsoo.ru/IONSKPMLB

obmrast popmysa, CTpOCHUE MOJIEKYJI, U30MEPHS,
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https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB

KoanuecTBO 4acoB

Ne DJIEKTPOHHBIEe N (ppoBBIE
n/n Tema ypoka Beero KonTtpousbnsie | IIpakTtnueckue 0Bpa3OBaTE/bHbIE PECYPCHI
padoTsbI padoThI

HOMEHKJIAaTypa, KjJaccupukanus, puandeckue cBOUCTBa] |

45 [[ XuMuyeckue CBOMCTBA MPEAEIbHBIX OJIHOATOMHBIX 1 https://m.edsoo.rw/VHOGECVLZ
CrupToB|]

46 [[CriocoOsl mostydyeHus U IPUMEHEHUE OJJHOATOMHBIX 1 https:/m.edsoo W/ NOHOJ3V12
CIIUPTOB]|

47 |[LITpocThie SGupI: HOMEHIIATYPa 1 H3OMEpH, 1 https://m.edsoo.ri/UUYC7UU2]
0COOEHHOCTH (PU3HUECKUX U XUMUYECKUX CBONCTB] |

48 [[MHOrOaTOMHBIE CIIUPTHI: STWJICHIIMKONb M IMLEPHH, HX ||| https://m.edsoo. rW/KMY AE65AX
(du3nUecKre U XUMUIECKUE CBOKCTBA] ]

49 [[CriocoOpl mosTydyeHus: ¥ IPUMEHEHNE MHOTOATOMHBIX 1 https:/m.edsoo.ru/EUIL4BSH6
CIIUPTOB]|

50 [[Denon: cTpoeHre MOJIEKYJIbl, (PU3NYECKHE CBOWCTBA. 1 https:/m.edsoo.rw/0117TP1EX
ToxcuuHoCTh peHomnal]|

51 |[[Xumudeckue cBoricTBa peHOMA]] 1 |https://m.edsoo.ru/DRURODFRJ

52 |[[[CrtocoObI mosydeHus ¥ MpUMeHeHHe GeHoa] | 1 https://m.edsoo.ru/60BO9BOAKU

53 [[HpaKTI/I‘{eCKa'}'I pabota Ne 2. PeH.Ie"HI/Ie OKCIEPUMEHTANIBHBIX| || 1 hitos://m.edsoo.rw/SHOGNHMGK
3anad no teme "Cruptsl 1 peHos"]] Hps:iim.cdsoo.ru S LONUIMS

54 |[[CucremaTu3amus 1 0000meHNE 3HAHUH 110 TeMe] | 1 |https://m.eds00.1u/J7BQQOWB6
[[Anbieruibl ¥ KETOHBI: JIEKTPOHHOE CTPOCHUE

55 ||kapOOHHMIBHOM TPYIIIBI; TOMOJIOTHYECKHE PSIIBI, 00IIast 1 https://m.edsoo.ru/DHUDYUVGN
dbopMyna, u3omMepus U HOMEHKIIaTypal]]

56 [[Anpaerunibl ¥ KeTOHBL: (PU3NYECKHE CBOWCTBA; PEeaKIuH 1 https://m.edsoo rW/FTMHFTV]Y
MIPUCOCTUHCHMS || Attps:/m.edsooswt IV LYoy

57 |[[Peakumu OKHCIICHHUS K KAYECTBEHHBIC PEAKITUHU aJIbICTHUIOB ||1 https://m.edsoo.ru/MT7LK3HUT
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https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT

KoanuecTBO 4acoB

Ne JJIeKTPOHHbIE HU(PPOBBIE

n/n Tema ypoka Beero Kontpoasnsbie || [IpakTuyeckne 0Bpa3OBaTE/bHbIE PECYPCHI

padoTsbI padoThI
1 KETOHOB] |

58 |[[[CrtocoObI moTydeHHsI alib/IETHAOB U KETOHOB] | 1 (https://m.edso0.ru/KOSEDOZNC

59 [[OaHOOCHOBHBIE MpeAeTbHBIE KAPOOHOBBIE KHCIOTHI, 1 https://m.edsoo tw/3AGIMMI2R
OCOOCHHOCTH CTPOCHUS UX MOJICKYJ | ] Attps://m.ecso0rw SAUSYIMIZR

60 [[U30mepus u HOMEHKJIATypa KapOOHOBBIX KUCIOT, UX 1 https://m.edsoo.rw/88RKSHSLA
(uznueckue cBoicTBal|

61 [[XvuMHueckure cBOMCTBA MPEIeTbHBIX OJHOOCHOBHBIX 1 https://m.edsoo.rW/FGT99CLIC
KapOOHOBBIX KHCIIOT]]

62 [[OcoGeHnHOCTH CBOMCTB MypaBbUHON KUCIOTHI. 1 hitps:/m.edsoo rw/NCRPAKAZ
MHuoroo6pasue kKapOOHOBBIX KHUCIIOT] ] nttps://m.cdso0./ NCRPAKAZQ
[[OcoGenHOCTH CBOMCTB: HEMIPEAETbHBIX U APOMATUYECKUX

63 |[kapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX 1 https://m.edsoo.ru/PO7B20AZG
kucioT. [IpencraButenu BeICITUX KapOOHOBBIX KHCIIOT] |

64 |[[TToHsTHE O TPOU3BOIHBIX KAPOOHOBBIX KUCIOT]| 1 |https://m.edsoo.ru/ASMQKWRS52

65 |[[CriocoObl mosrydeHus: ¥ IpUMEHEHUE KapOOHOBBIX KucaoT]]|[1 https://m.edsoo.ru/ZY83U8721

66 [[CnoxHbIe 3(UpBI: TOMOJIIOTUYECKUH psiJl, o01Iast popmyra, 1 hitps://m.edsoo.r/4CSOIMALE
M30MEpHUs U HOMEHKIIaTypa]|

67 |[[Pu3nueckre u XUMUUYECKHE CBOMCTBA 2(UPOB] | 1 (https://m.edso0.ru/TCJIGEW2K6
[[PemeHne pacu€THBIX 3a7a4: 10 YPABHEHUIO XUMUYECKON

68 ||peakmum, HA ONIPEICTICHIE MOJICKYIISIPHON (hOPMYITBI 1 https://m.edsoo.ru/K512QOHVD
OpraHNYeCcKOro BenecTnal]

69 [[HpaKTI/I‘{eCKa'}'I pabota Ne 3. Pemenue BKCHepI/IMeHTaJILI;I'LIX 1 | https:/m.eds0o.r/OGEIG1Z6G
3amad o teme "KapOoHoBsie kucioTel. CinoxHbie 3Qupsr"]]

70 |[[[PKupsl: cTpoeHue, Hpu3nueckre U XMMUYECKHUE CBOMCTBA 1 https://m.edsoo.ru/9SIVVGAD3
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https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

KoanuecTBO 4acoB

Ne DJIEKTPOHHBIEe N (ppoBBIE
n/n Tema ypoka Beero Kontpoasnsbie || [IpakTuyeckne 0Bpa3OBaTE/bHbIE PECYPCHI
padoTsbI padoThI

(runponus)]|

71 [[OcobGeHnHOCTH CBOWMCTB KUPOB, COJIEPIKAIIMX OCTATKH 1 https://m.edsoo r/HAIOMOY A6
HENpeeNbHbIX JKUPHBIX KUCIOT. XKupsl B ipupose]]
[[MbLu1a KaK coJii BBICHTUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE

72 |netictBue. [loHATHE O CHHTETHYECKUX MOKOIIMX cpeacTBax |1 https://m.edsoo.ru/YPLLO9UE7
(CMO)]]

73 [[Feneruraccras csL yreBoA0pOAOE 1 1 https://m.edsoo.ru/ASFISXVSU
KHCIIOPOJICOACPIKAIUX OPTaHUYECKHUX BEIIeCTR] |

74 |[[[Pacu€Thl O ypaBHEHUSIM XUMHUECKHUX PEaKIIHiA| ] 1 https://m.edsoo.ru/LZ5VLIL.2BX

75 |[[Cucremaru3aiius u 0000ICHIE 3HAHUM 10 TeMe] ] 1 https://m.edsoo.ru/SSWMSEF7D7

76 [[O6mias xapakTepucTUKa YrieBOJAOB U KJIaCCU(PUKALIH 1 https:/m.edsoo.rw/01 RIXSHGR
yTIEBOJIOB (MOHO-, IU- U TIOJHCcaxapuibl)]]

77 [[MoHocaxapuabl: pU3NYECKUE CBOWCTBA U HAXOXKICHUE B 1 https:/m.edsoo.ru/SDKMBGIF6
npupose]]

78 [[TTpumeHeHHE IIOKO3EL, CF SHAUCHHE B 1 https://m.eds00.ru/6LS9BLNI9Q
KU3HENIESITeIIbHOCTH OpraHu3mal |

79 [[Aucaxapuasl: caxapo3a, MaibTO3a M JlakTo3a. Haxoxaenue 1 hitps:/m.edsoo.rw/0YDXJOOUH
B IIPUPOJIC U IPUMEHEHUE TUcaxapuaoB]]

30 [[Honncaxapnzlmv: CTPOEHHUE MAaKpOMOJIEKYJI, PU3UUECKUE U 1 https:/m.edsoo.rw/52Z6UKUNG
XUMHYECKHUE CBOMCTBA, MPUMEHEHHE | |

81 |[[TIonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX ] 1 |https://m.edsoo.ru/CPO60DRNM

22 [[Pemienne pacueTHBIX 3a7a4 Ha OTMpe/IeJICHHE JOJIU BBIX0/1a 1 httns://m.edsoo rw/FVO99RSTH
MPOJYKTA PEaKIUU OT TEOPETUICSCKH BO3MOKHOTO] ] hups medsoon LYOUIRSII

83 |[[[CucTremaTu3amus u 00001IeHHE 3HAHUH IO pa3aeny|] 1 https://m.edsoo.ru/YTA71SOGH
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https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH

KoanuecTBO 4acoB

Ne DJIEKTPOHHBIEe N (ppoBBIE
n/n Tema ypoka Beero KonTtpousbnsie | IIpakTtnueckue 0Bpa3OBaTE/bHbIE PECYPCHI
padoTsbI padoThI

34 [[KoHTponbHas paboTa 1mo T"eMe Kucnoponconep:xariue 1 1 https://m.edsoo.rw/40ZT3216M
opraHuyeckue coeAuHeHus" ||
[[AMuHBL: KIaccupuUKaiys, CTpPOCHHE MOJICKYJI, 001as

85 |[bopmyna, nzomepus, HOMEHKIATypa U (PU3HIECKHE 1 https://m.eds00.ru/64T9T10ZV
cBOMCTBA]|

86 |[[Xumuyeckue cBoWCcTBa anu(aTHuecKuX aMHHOB] | 1 https://m.edsoo.ru/MYC4DL1GD

g7 [[AIEI/IJ'II/IHZ CTPOCHHE aHWJINHA, 0COOCHHOCTH XUMHYECKUX 1 https://m.edsoo.r/FRTOTTUDA
CBOMCTB aHUJIMHA] |

38 [[CriocoObI onyyeHHs ¥ IPUMEHEHUE amupaTuIecKuX 1 https:/m.edsoo.rw/LCF82MVKH
aMHUHOB] |

29 [[AI\\J/II/IHOKI/ICJ‘IOTBIZ HOMEHKJIaTypa U U30Mepusi, GU3nIecKue 1 https://m.edsoo tW/ROIOFGEVC
cBoiicTBa. OTIeNbHBIC IPEACTABUTENH O.-aMUHOKHCIIOT] | Detpe sk ROICLGHLS G

90 [[XuMuueckue cCBOMCTBA aMHHOKHCIIOT, UX OMOJIOTHYSCKOE 1 hitps:/m.edsoo rw/1607981X7
3Ha4Y€HHE aMHUHOKHUCIOT. CUHTE3 U TUIPOJIN3 MENTH/IOB] | nUtps:im.edsoo.us 6O)Z98 LAZ

91 |[[benku Kak MPUPOJHBIE IOJIUMEPHI; CTPYKTYPHI O€TIKOB]| 1 https://m.edsoo.ru/C031GD96B

92 |[[[XuMugeckue cBolicTBa OITKOB] | 1 https://m.edsoo.ri/67MDSJICA
[[A3oTcoaeprkaniue TeTepOITUKINIECKUE COSTMHEHUS.

93 |HyxienHoBBIE KUCIOTHI: COCTaB, CTPOEHUE U Ouosorudeckas (|1 https://m.edsoo.ru/6A9USIK1G
poib]]
[[ITpaxTrueckas padota Ne 4. Pemenue skcriepuMeHTaIbHBIX

94 |[3agad mo Teme "A30TcoaepiKaIue OPTaHUICCKUE 1 1 https://m.edsoo.ru/NC46Z2YR7
coequHeHus" ||
[[TIpakTrueckas pabota Ne 5. Perienue skcrepuMeHTaIbHBIX

95 |[3amad mo Teme "Pacrno3HaBaHue OPraHUYECKUX 1 1 https://m.eds0o0.ru/4GSLO3STE

coequHenuit" ]
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https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE

KoanuecTBO 4acoB

Ne DJIEKTPOHHBIEe N (ppoBBIE
n/n Tema ypoka Beero KonTtpousbnsie | IIpakTtnueckue 0Bpa3OBaTE/bHbIE PECYPCHI
padoTsbI padoThI

g6 |[LKonTpomeHas pabora no Teme *Asotconepanme 1 hitps://m.eds0o.r/R69Q6GSOU
opraHuyeckue coeAuHeHus" ||
[[OcHOBHBIE MOHATUS XMMHUH BHICOKOMOJIEKYJISIPHBIX

97 |lcoenuHEeHUH U METOIBI MX CUHTE3a —IOJIMMEPU3AIUs U 1 https://m.edsoo0.ru/7SVQS110N
MOJTUKOHICHCAITHS | |

98 |[[TlmacTmaccel. Y Tunu3anus u nepepadboTka rmiacTukal| 1 https://m.edsoo.ru/1ITU7EQ648Y

99 [[@macTomepsl: HATYpAIbHBIN CUHTETUYECKHE KayUyKH. 1 https://m.edsoo.rw/SO6ALFPLS
Pe3unal]]

100 [[BonokHa: HaTypalibHbIE, HCKYCCTBEHHbIE, CHHTETUUECKHE. 1 https-//m.edsoo.r/DOOJRVKAH
[TonumMepsl crienaabHOrO Ha3HAYCHMUS | |

101 [[HpaKTI/I‘{eCKa'}'I pabota Ne 6. Pemenue BKCHepI/IMeHTa'J"ILHLIX 1 | hitns:/m.edsoo.rw/Y 1OOLRSOP
3a1a4 o Teme "Pacrno3HaBaHue miacTMacc U BOJIOKOH' ] Dtpe skt 1L ESIE

102 [[060"611_[6HI/IG Y CHCTEeMaTH3aIus H3yquH(')'ro Matepuana 1o |, https:/m.edsoo.r/REGCOZS45
TeMe "BbicOKOMONIEKYIIpHbIE COeTUHEHU " ||

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 |3 6
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https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

KoanuyecTBO 4acoB

Ne Tema vDoKa DyleKTpOHHBbIE N (pPoBbHIE
/o yp Beero KonTtpousnsie || [IpakTuyeckue 06pA30BATEIbHbIE PECYPChI
padoThI padoThI

1 [[ATom. CocTaB aTOMHBIX Si7iep. XUMHYECKUI DJIEMEHT. 1 https:/m.edsoo.r/NOPBI3GT)
N3otomsi]]

) I[I[I/ICE:TH[;(]);:HIAIe 9JIEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIE 1 httos-//m.edsoo ru/9MTBPESUS

3 ggﬁifggﬁ( AU XMMUHECKHX JIEMEHTOB (-, p-, d-, f- 1 https://m.edsoo.ru/MDGLT301C

4  |[[PactipeneneHne 3JIEKTPOHOB 110 aTOMHBIM OpOHUTAIISAM] | 1 https://m.edsoo.ru/HNSVIRET2
[[DmekTpoHHBIE KOHPUTYpAIIUHA ATOMOB 3JICMEHTOB B )

5 OCHOBHOM H BO3GYK/IEHHOM CoCTOsHMH]] 1 https://m.edsoo.ru/56M011PUG

6 gijﬁfggg&f&iﬁ:ﬁ%ﬁgﬁ%ﬂnﬂ HOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
[[ITepnoanuecknuii 3akoH u Ilepnonnueckas cuctema

7  |xummdeckux dmeMmenToB 1. 1. MenneneeBa, CBA3b ¢ 1 https://m.edsoo.ru/RRTS1FRBD
COBPEMEHHOI Teopuel CTpOeHUs aTOMOB] |
[[3axkOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX

8  |[pIIeMEeHTOB M 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTR ||1 https://m.edsoo.ru/M2BG8LQGU
10 TpyIIaM 1 rnepuojam]]

9 |[[CucTremaTn3aius u 0000IICHHE 3HAHUH 110 TeMe] | 1 https://m.edsoo.rut/FOHYMABMC
[[Bumbl xumudeckoit cBsi3u. MexaHn3mMbl 00pa3oBaHUs

10 |[koBaneHnTHOH cBsi3u. Bogopoanas cBsizb. MexmornekyispHbie |1 https://m.edsoo.ru/YSFOZQORM
B3aUMOJCHCTBUA ||

11 [[BameHTHOCTh M BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 1 https:/m.edsoo.r/FLOBCCB2E

AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM
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https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E

KoanuyecTBO 4acos

Ne DJIEKTPOHHBIE N (ppoBbIE

n/n Tema ypoka Beero KonTtpousnsie || [IpakTuyeckue 0Bpa3OBATEbHbIE PECYPCHI

padoThI padoThI
cTpoeHuem] |

12 [[[IpencraBieHns 0 KOMIUIEKCHBIX COEJUHEHUSX: COCTaB U 1 https://m.edsoo.r/PNUHMOOPS
HOMEHKJIaTypa]]

13 [[BemecTBa MONEKYISIPHOTO U HEMOIIEKYJIAPHOTO CTPOCHHA. ||| https:/m.edsoo.rw/40CASLVY3
Tunsl KPUCTATTMUECKUX PELIETOK U CBOICTBA BEIIECTB] ]

14 [[TTonsiTue o mucnepcHbIX cuctemax. [IpencraBnenue o 1 hitps://m.eds0o.r/SOWSNIMIO
KOJUIOMIHBIX pacTBopax|]]

15 [[McTHHBIE pacTBOPHI: HACHIIIICHHBIC U HEHACHIIIICHHBIE, 1 https:/m.edsoo rw/MI2GZKISB
pactBOpuMOCTh. Kpuctamnoruaparsi|| LDS-/M.CAS00.IUALILRI0E

16 |[[[[CriocoObI BeIpaskeHUsT KOHIICHTPAIIUN PACTBOPOB] ] 1 |https://m.edsoo.ru/ZUAKSISXC
[[Pemenue 3amau ¢ UCTIOJIb30BAaHUEM TTOHATHH "'MaccoBast

17 ||monst pacTBop€HHOTO BemecTBa", ""MOIsIpHast 1 https://m.eds00.ru/9YYGIX6FN
KOHIIeHTparus'" ||

18 [[Kmaccudukanmst ¥ HOMEHKJIaTypa HEOPTraHUIECKUX 1 https://m.edsoo.ru/Y 3TUKOMC4
BeIIeCTB]|

19 |[[CucremaTu3anus u 0000IICHIE 3HAHUI TIO TeMe] ] 1 https://m.edsoo.ru/7LEFEOFMS
[[KonTponbHas pabota mo Temam "CTpoeHHe aToMa.

20 [Tepuoanueckwii 3axoH u [lepuognueckas C'I:IC"'I“eMa 1 1 httns://m.edsoo rw/S AR JUKOHZ
xumudeckux emenToB [l. . Menaeneesa", "Ctpoenue DLps://M.cds00.ARILKILZ
BelecTBa. MHOrooOpasue Beiects"]]

[[Kimaccudukarust XMMUYECKHX peakUuil B HEOPraHUIECKOi U

7] ||oPraHHYECKON XUMHH. 3aKOH COXpaHEeHMsI MacChl BEILIECTB; 1 https://m.edsoo rw/ZOMZMSREE
3aKOH COXPaHCHHS U MIPEBPAIICHIS SHEPTUN TIPU XUMHUECKHUX ALDS.AMLCES00.TUAL A VIORED
peakuusix||

22 ||[[TerutoBbie 3 (HEKTH XUMUYECKUX PEAKIIUA. 1 https://m.edsoo0.ru/9TSXHFMT4
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https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4

KoanuyecTBO 4acos

Ne DJIEKTPOHHBIE N (ppoBbIE
n/n Tema ypoka Beero KonTtpousnsie || [IpakTuyeckue 0Bpa3OBATEbHbIE PECYPCHI
padoThI padoThI

TepmoxuMuyeckue ypaBHeHHUs | |

23 [[BerunciieHus Mo ypaBHEHUSIM XUMHUYECKUX PEAKIUN U 1 https://m.edsoo.rw/V5WAVUXOH
TEPMOXUMHUYECKUM ypaBHEHUSIM] |

24 [[CxopocTh XMMHUYECKOH peakliuu, €€ 3aBUCUMOCTb OT 1 https://m.edsoo.rw/DSEHNDIEL
[pasnyHbIX hakTopoB. Karanus u Katanu3aropsi]]

25 |[[[ToMOTreHHbIE U TEeTePOTeHHBIC PEAKIUH | 1 https://m.edsoo.ru/RNSPOZ7YO

6 [[ITpakTuueckas padota Ne 1 mo TeMe BJII/ISIH'I'/IG pasmuHBIX | 1 https:/m.edsoo.r/NGOOSITY 7
(hakTOpOB HA CKOPOCTh XUMUYECKON peakiuu']]

27 [[O6paTumbie U HEOOpaTUMBbIE peakuu. XUMHUECKOE 1 hitps:/m.edsoo. rw/ XHPO3BRAT
paBHOBecHE] | boipes ke nn ALIOSBEAL

8 [[ITpakTrueckas padota Ne 2 o teme "BnusHue pa3'J'qumx 1 1 https:/m.edsoo.rt/UMB65DAVK
(hakTOpOB Ha MOJOKEHUE XUMUIECKOTO paBHOBecHs "] ]

29 [[DnexTponuTnueckas auccoruaius. CUIbHbBIE U cladbie 1 https://m.edsoo.rw/SUIMTOHPO
AIEKTpOoauThl. CTeneHpb quccounanuu] |

30 [[Monnoe MPOM3BE/ICHHE BOJILL. Cpena BOOHBIX pacCTBOPOB. 1 hitps:/m.edsoo.rw/7S6ENITYU
Bonopoansrit mokazarens (pH) pactBopal]]

31 [[Tumponu3 coneit. Peakmuu, mpoTeKarmue B pacTBOpax 1 https-/m.edsoo.rw/LSHMAMHLI]
SJIEKTPOJIUTOB] ]

32 [[ITpakTuueckas pabora No v? 110 TemMe "XHUMHUYECKUE PeaKLun 1 1 https://m.edsoo.r/RDSCXEMNS
B pacTBOpax JIEKTPOIUTOB" ||

33 [[OkucnuTENbHO-BOCCTAHOBUTENBHBIE peaklny. BaxHeimme 1 https://m.edsoo. W/ AFOATHSZT
OKHCJIUTENN U BOCCTAHOBUTEIH ||

34 |[[[MeTop 351eKTpOHHOTO (3JIEKTOHHO-MOHHOTO) OanaHcal]] 1 https://m.edsoo.ru/LCSPR4PCZ

35 |[[DnekTpoan3 pacTBOPOB M PACIJIABOB BEIIECTR] | 1 https://m.edsoo.ru/7UCOBIP3Q
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https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q

KoanuyecTBO 4acos

Ne DJIEKTPOHHBIE N (ppoBbIE
n/n Tema ypoka Beero Kounrtpoasnsbie | [IpakTnueckue 0Bpa3OBATEbHbIE PECYPCHI
padoThI padoThI

36 ||[[Pemenue 3a1a4 pa3IuIHBIX TUIIOB] | 1 |https://m.edsoo.ru/MBRCJ2BHV

37 |([[Pemenue 3aqa4 pa3IuIHBIX THIIOB] ] 1 |https://m.edsoo.ru/REEKUYHAU

38 '['[CI/ICTeMaTI/ISaLII/I}I u 06"061116HI/IC 3HAHUM 110 TeME 1 httos://m.edsoo.ru/O0CUUKME1

Xumudeckue peakuu'|]

39 |[[[KonTpoasHas paboTa o Teme "Xumuueckue peakiuu']| 1 1 (https://m.edsoo.ru/E120ZSNS2
[[[Tonoxxenue nHemeTamioB B [lepronuueckoit cucreme

40 |xumuueckux snemenToB Jl. . MenneneeBa u ocooenHoctu |1 https://m.eds00.ru/S2TIIGS534
cTpoeHus ux aroMoB. du3nyecKkrue CBOMCTBA HEMETAJIOB] |

41 [[AnmoTponust HeMeTaIoOB (Ha IpUMEpE KUCIOPOAa, CEPHI, 1 httos://m.edsoo.r/DKIVETX6S
¢dbocdopa u yriepoaa)]| firpes pedsoone DAL EARS

42 [[Bomopon: momydenue, puznyeckre 1 XUuMUYECKUE CBOMCTBA. 1 https:/m.edsoo r/EOAB3TIZ2
[uapune]] HPS./M.CAS00.IWELADS 142

43 [[TasioreHsl: HAXOXKICHHUE B npupose, CIOCOOBI MOJTYYEHHUS, 1 https:/m.edsoo.rw/SESM200X]
(bU3MYecCKre U XMMHUYECKHE CBONCTBA] |

44 [[TanoreHoBogOpOIBL. BaxkHelie kucnopoacoaepkaiue 1 httns://m.edsoo rW/EWWHGA36]
COCIMHEHHUS TaJIOT€HOB] | ips medsovn PV WIGAI0]

45 [[JTaGopaTopHBIE€ U IPOMBILIUIEHHBIE CITOCOOBI Ty EHHS 1 https:/m.edsoo.ru/ULSR2WO2T
rayioreHoB. [I[puMeHeHne rajJoreHoB U UX COeTMHEHUH | |

46 [[HpaKTquCKa:I pabora Nt'_)' 4. Pewienue 3KCepUMEHTAJIbHbIX 1 1 https://m.edsoo.rw/VIHPY U202
3aga4 no teme "['amorensr"]]
[[Kucnopon: mabopaTopHbie U IPOMBILUICHHBIE CTIOCOOBI

47 ||momryueHwust, (pU3NIECKHE U XUMHUECKUe cBOiCTBa. O30H. 1 https://m.edsoo.ru/SLQHHJCFF
[IpumeneHnue Kucmopoia u 030Hal |

48 |[[Oxcumbl 1 IEpOKCH B ] 1 https://m.edsoo.ru/AMRVPMQAI

49



https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI

KoanuyecTBO 4acos

Ne DJIEKTPOHHBIE N (ppoBbIE
n/n Tema ypoka Beero KonTtpousnsie || [IpakTuyeckue 0Bpa3OBATEbHbIE PECYPCHI
padoThI padoThI

49 ||[[Pemenue 3ama4 pa3IMIHbIX TUIIOB] | 1 |https://m.edso0.ru/Q8LSOHZYY

50 [[Cepa: HaxoxeHHE B npupoze, CHOCOOBI MOTYYEeHHUS, 1 hitps://m.edsoo.r/3JASENOOK
(du3nUecKkre U XUMUIECKUE CBOUCTBA] ]

51 |[[[CepoBomopon, cynbbhusi]] 1 https://m.edsoo.ru/PMOI9PHT23

57 [[Klilcnopoz[coz[vepmamne coenuHeHUS cepbl. OcOOCHHOCTH 1 https:/m.edsoo.rw/8TN3SZ505
CBOMCTB CEPHOU KUCIOTHI] ]

53 [[HpaKTquCKa:{ pabota J.\.Ig 5. PGHJCHI/IE’:'3KCHCpI/IMeHTaJILHBIX 1 1 https:/m.edsoo rw/9S7677ZRFW
3aga4d no teme "Cepa u e€ coequHeHus" || AEDS.MLEES00.TUZS FOALIBL

54 [[A30T: HaXOXCHHE B npupoze, CHIOCOOBI TTOTYYEeHHUS, 1 https:/m.edsoo. rw/1ZPKOTCAP
(buznvecKre U XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPHIBI | | fpsiiim.edsoo. o2 ERO /Lo E

55 [[KI/vIcnopoz[coz[evpmamne coenqruenus azora. OcoO0eHHOCTH 1 https:/m.edsoo.ru/271860BC3
CBOMCTB a30THOM KHUCJIOTHI] |

56 [[[IpumeHeHue a30Ta U €ro coeAMHEHUN. A30THBIE 1 https:/m.edsoo.rw/MO1PO34OF
ynoopeHus| |

57 [[Docdop: HaxoxIEeHHE B pUpoze, CHocoOBI MOTYYEeHHUS, 1 hitps:/m.edsoo. rw/PXZ017Z0S0
¢busnveckne U xummdeckue cBoiictea. docduer u pochun]| Do o PAZO /UL

53 [[Oxcumpt (Ui)oubopa, docdopcoaepxkamue KucaoTel. Comu 1 https-/m.edsoo.ru/00ZT28DNO
(hochopHOI KUCITOTHI] |

59 [[TIpumenenue docdopa u ero coenunenuit. DocopHbie 1 httos-//m.edsoo.ru/99E3JYYTM
ynoopeHus| |
[[TIpakTrueckas pabota Ne 6. Perenne skcrepuMeHTaIbHBIX

60 N " 1 1 https://m.eds00.ru/97LCBYXY?2
3amad mo reme "A30T u pocdop u ux coequHeHU" ||
[[Yraepoa: HaxoXeHHE B IPUPOJE, ATIIOTPOITHbBIE

61 |Momudukanuu; pusMUEcKre U XUMUYECKUE CBOMCTRA, 1 https://m.edsoo.rw/IWDS30TDR

npuMeHeHue| |
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https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR

KoanuyecTBO 4acos

Ne DJIEKTPOHHBIE N (ppoBbIE
n/n Tema ypoka Beero KonTtpousnsie || [IpakTuyeckue 0Bpa3OBATEbHbIE PECYPCHI
padoThI padoThI

62 [[Oxenn yriep ona(Il), oxenn yrrepona(lV), yrompias 1 https://m.edsoo.ru/6DLNTI13TE
KHUCJIOTa U €€ comu] ]

63 |[[Pemmenne 3ama4 pa3TUIHBIX TUTIOB] | 1 https://m.edsoo.rt/PQWKCINIX

64 [[KpemHmMii: HaxoXaeHHE B mpupoze, CrocoObl OJTyYeHus, 1 https://m.edsoo.rw/RTFY3Y3BW
(u3nueckre U XUMHUYECKUE CBOUCTBA] ]

65 |[[Oxcun kpemuusi(IV), kpeMHUEBas KHCIIOTA, CUIIUKATHI || 1 https://m.edsoo0.ru/NTQOS329K

66 [[IIpumeHeHne KpeMHUs U ero coenquHeHuil. CTekIo, ero 1 https://m.edsoo.rw/IXJ00600T
MOJy4YeHUe, BUJIbI CTEKIa]]

67 |[[Pernenue 3amay pa3TUYHbBIX TUIOB] | 1 https://m.eds00.ru/S5319XDI1S

63 ‘[‘[CI/ICTeMaTI/IiaLII/IH 1 00001IeHIEe 3HAHMIA 10 TeMe 1 httos-//m.eds0o r/OCSGMOTES

Hemeramnni"]]

69 ||[[KonTpoasHas pabota mo teme "Hemeraminr"]] 1 1 |https://m.edsoo.ru/VPSTFCAFI

70 [[AHanu3 pe3ynbTaToB KOHTPOJIBHOM pabOThI, KOPPEKIIHS 1 httos://m.edsoo.rW/LAOAONS]T
omu00oK]| Aitps://m.edsoe. W LAVADNS/
[[[Tonmoxenne metamioB B [lepuoguueckoil cucteme

71 |xuMugeckux 31eMeHTOB. OCOOCHHOCTH CTPOCHHUS 1 https://m.edsoo.ru/57FR91QP1
PJIEKTPOHHBIX 000JIOYEK aTOMOB METAJIOB] |

7 [[O6mue dpusznueckue cBoicTBa MeTauioB. [Ipumenenue 1 https:/m.edsoo.ru/ICNORGAKW
METAJJIOB B OBITY M TEXHUKE] ]

73 |[[CrmaBel MeTamioB. Kopposust metamios]] 1 https://m.edsoo.ru/1 V3IXSTEXT

74 |([[Pemenue 3a1a4 pa3IuIHBIX TUIIOB] | 1 https://m.edsoo.rw/HCZY575D9

75 [[DmekTpoxuMUYeCKUid s HanpsoKkeHud MetaiioB. Oomue 1 https:/m.edsoo.rw/SWILE3YLW
CHOCOOBI TOTYUYEHUS] METAILIOB] |

76 |[[O0mas xapakTepucTHKa METaJUIOB [A-rpyIIs 1 https://m.edsoo.ru/W4VWNSJSE
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https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E

KoanuyecTBO 4acos

Ne Tema VoK K n DJIEKTPOHHBIE N (ppoBbIE
n/n yp Beero| ' CHTPOIRHBIC || LIpAKTHYECKHE o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Tepronueckoit CUCTEMBbI XUMUYECKHUX dJIEMEHTOB. Hatpuii u
Kaluii: monyueHue, pu3ndeckre U XUMHIECKHUe CBOICTBA,
MMPUMEHEHUE MTPOCTHIX BEIIECTB U UX COSTUHEHUH ]|
[[O6mas xapaktepuctuka MeTauioB IIA-rpymimbl
I1 7 .M i
77 €PHOJIMECKOH CHCTEMbI XUMUMECKHUX dleMeHToB. Markui u| https:/m.edsoorw/O4YBTZ3RY.
KaJIbLIUI: TIOJy4YeHue, (pu3ndeckre 1 XMMHYeCKre CBOICTBa,
[MPUMEHEHHUE MTPOCTHIX BEUIECTB U UX COCTUHEHUH] |
78 |[[K&cTroCcTh BOABI U CIIOCOOKI €€ yCTpaHeHWUS | | 1 https://m.eds00.ru/609WLKNTN
A 78 0
79 1l JIOMHHUH: MOTy4eHHe, buznyecKkue 1 XuMHU4ECKHe 1 https:/m.edsoo. rw/OZHBSIBO6
CBOMCTBA, IPUMEHEHNE] |
A »
30 [[AMboTepHBIE CBOICTBA OKCHJIA ¥ TUAPOKCHIA ATFOMUHUS, 1 https:/m.edsoo.r/RM2IRHCBM
TUJPOKCOKOMIUIEKCHI aTFOMUHUSI, UX IPUMEHEHHE | |
81 |[[Pemenne 3aqa4 pa3IuyHbIX TUIIOB] | 1 https://m.eds00.ru/ZCTIX7CQ3
II °7.P
32 [l paKTI/I‘leCKa'}'I pabota Ne 7. Pemenue 3KCH6'I')I/IMCHT3.JIBHLIX 1 1 https:/m.edsoo.rw/ZROHISTIK
3aja4 1o Teme "MeTtauibl rIaBHbIX noarpynn']] fitps:/m.cdseo.r/ZR S 1R
33 [[O6mmas XapaKTepHCTHKA METAJIOB no6ouHbIX oArpynn (b- 1 https:/m.edsoo.rw/INZNM9J50
rpynn) [leppoauueckoii CUCTEMBI XUMUUYECKUX 3JIEMEHTOB] |
o "
34 ([ M3MECKHE M XUMHUIECKHE CBOACTBA XpOMa H €10 1 https://m.edsoo.r/EMHSSBONN
COCJIMHEHUH, X MPUMEHEHHUE | |
35 [[Baxxneiiiiue COE/IMHEHH MapraHua. [lepmanranat kanus, 1 httns://m.edsoo rw/TVZPEXSXA
€ro OKHCIUTEIbHBIC CBOMCTBA] | .
36 [[CDI/BI/IquKUI/Ie 1 XUMHUYECKHE CBOMCTBA Kejie3a U ero 1 https://m.edsoo.rw/71Y SMIGSD
coenuHeHuil. [lonyueHne u npuMeHeHUe CIIaBOB JKeme3a] |
o . ~
g7 [[®Pu3nueckue 1 XUMHUYECKUE CBOMCTBA MEU U €€ 1 https://m.edsoo.rW/GET2LIK3X

COEJIMHEHMH, X PUMEHEHHUE | |
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https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

KoanuyecTBO 4acos

Ne DJIEKTPOHHBIE N (ppoBbIE
n/n Tema ypoka Beero KonTtpousnsie || [IpakTuyeckue 0Bpa3OBATEbHbIE PECYPCHI
padoThI padoThI
[[Pusmyeckre u XMMHYECKHE CBOMCTBA IIMHKA 1 €T0
N https://m.eds00.ru/O4CSQKBEJ
88 COCIMHEHUH, UX TPUMEHEHUE. [ UIPOKCOKOMIUIEKCHI IIMHKA ] | 1 https://m.eds00./O4CSOKBE]
29 [[HpaKTI/I‘ICCKa:I pabota Ne 8. Pemenue 3KCHepI/'I'MeHTaJILHBIX 1 1 https:/m.edsoo W/ BAJAYWS2G
3a/1a4 1o Teme "MeTauibl ToO0YHBIX ToaArpy'] ]
90 |[[Pemenue 3aqa4 pa3IuYHbIX THUIIOB] ] 1 https://m.edsoo.ru/EI77EUHQZ
91 EE?E()&L/[H:TI{;Z II:II "C]IjICTeMaTI/IBaI_II/ISI M3YYEHHOTO MaTepuanamno |, https:/m.edsoo.r/NHKRDJUTS
92 |[[KonTpoabsHas pabota mmo Teme "Metamib"]] 1 1 |https://m.edso0.1ru/4Z262V30B1
93 E)[ﬁ;{gg;l]s] pe3yNbTaTOB KOHTPOIBHOU PabOThl, KOPPEKIIUS 1 https://m.edsoo rw/K GZODOKTT
[[Ponp xumMum B 00ECTIEYEHUN YCTOMYUBOTO PA3BUTHS
94 |luenoBeuectBa. [loHsATHE O HAyYHBIX MeTOJaX HccaenoBanus |1 https://m.edsoo.ru/SSTSRWKS8
BEIIECTB] |
[[HayuHble MPUHIMIIBI OpraHU3alud XUMHUYECKOTO
95 |[mpomsBoxcTBa. [IpoMbIIEeHHBIE CTIOCOOBI MTOTYYEHUS 1 https://m.edsoo.ru/V4Y20W8UR
Ba)KHEHUIIIMX BEIIECTB] |
96 Eiif;;ﬁf%? SATPASHCHHIC OKPYRAIOIICH CPEIBI 1 €T0 1 https://m.edsoo.rW/HFYWAQIVW
97 ||[[Xumus u 3mopoBbe uenoBeka. JiekapcTBennsie cpeactal] |1 https://m.edso0.ru/992MUF415
98 gjigr;’;gffg] Pouth, XHMUH B 06€CTIeTCHIM MMIEBOH 1 https://m.edsoo.ru/BTM3AEKNW
99 LEE(;;Z?THIIGCKHG U mapgromMepHbIe CpeacTBa. briToBas 1 https:/m.edsoo.rw/0V85PPBKW
100 [[Xumus B ctpoutenscTBe. BakHelinme cTpouTenbHbIe U 1 httns://m.edsoo rw/SEXINI T3]

KOHCTPYKLIMOHHBIE MaTepuabl ||
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https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J

KoanuyecTBO 4acos

Ne DJIEKTPOHHBIE N (ppoBbIE
/i Tema ypoka Beero KonTtpousnsie || [IpakTuyeckue 06PA30BATETBHBIE PECYPCHI
padoThI padoThI
101 [[Xumus B cenbCKOM X03siicTBE. OpraHuyecKkue u 1 https://m.edsoo.r/Y Y395ROAT
MUHepaJIbHbIEe y100peHus|]
102 |[[[CucTremaTu3anus u 0000IICHIE 3HAHUI TI0 TeMe] ] 1 https://m.edsoo.rt/IGMSCPOK9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 |4 8
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https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

[IEPEYEHbD (KOJU®UKATOP) [TPOBEPSIEMbBIX TPEFOBAHNI K
PE3VJIbLTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
[TPOI'PAMMBI CPEJIHEI'O OBILIEI'O OBPA3BOBAHMNS U DJIEMEHTOB

COJEPXAHUMA 110 XUMUN

ITPOBEPAEMBIE HA EI'S 110 XUMHWU TPEBOBAHHUA K PE3YJIBTATAM OCBOEHUS
OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIET'O

Kon
NpoBepPsIEeMOro
TpeOOBaHUs
|

OBPA3OBAHUA

IIpoBepsiemble TPeOOBaHUSA K MPeIMETHBLIM Pe3y/IbTATaM OCBOEHHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus

BJ'Ia,I[CHI/Ie CHCTEMOM XMMHYCCKHX 3HaHPII>i, KOTOpasa BKIKOYACT:

1.1

OCHOBOIOJAraluue MOHITUS (XUMUYECKHM DJIE€MEHT, aToM, HW30TOIIbI,
JNEKTpOHHAsT 00070YKa aroma, §-, p-, d-3JIEKTPOHHBIC OpPOUTAIM aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHME aTOMa, WOH, MOJIEKYJa, BaJCHTHOCTb,
JIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBs3b (G- U T-CBSA3b,
KpaTHbIe CBsI3W), TUOpHIM3AaLMS AaTOMHBIX OpOuTanel, KpucTaInyecKas
peméTKa, MOJb, MOJIIPHAs Macca, MOJSIPHBIA 00BEM, MOJISIpHast KOHLIEHTPAIMS,
pacTBOpbI (MCTUHHBIE, AUCHEPCHBIE CHCTEMbI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
CKeJseT, (YHKLUMOHAJbHAs IPyIINa, paJuKal, W30Mephl, CTPYKTypHas (opmyia,
n30Mepus (cTpykTypHas, reoMeTpHUYeCcKast (umc-, TpaHCU30MEpPHSI),
TOMOJIOTMYECKUHN psAJl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOJ- U a30TCOAEPKALLUE
COEJMHEHUs, OMOJIOTMYECKH AaKTHBHBIC BellecTBa (YIJIE€BOABI, KHUPHI, OCNKH),
MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE COEIMHEHMS,
KPEKUHI, pPUQOPMHUHI, THUIIBI XMUMHYECKUX  peakuudl  (OKUCIHUTEIbHO-
BOCCTAHOBUTENIbHBIC, 3K30- W JHIOTEPMUYECKHE, PEAKIUU HOHHOTO OOMEHa,
rOMO- M IeTepOoreHHble, 0OpaTUMble M HEOOpaTUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, AJIEKTPOJIMTUYECKAss JUCCOLMALUS, CTENEeHb JAUCCOLUAINH,
OKHCJIUTENb, BOCCTAHOBUTEINb, 3JIEKTPOJN3, CKOPOCTh XHMHUYECKOM peakiu,

XUMHUYECKOE PABHOBECHUE)

1.2

TCOpUU U 3aKOHBI (TeOpI/IH XUMHYCCKOI'0 CTPOCHUSA OPraHUYCCKUX BCHICCTB
AM. bytnepoBa, Teopusi 3JEKTpOIUTHUYECKOW Iuccouumanuu, Ilepuonndeckuii
3akoH JI.W. MengeneeBa, 3akOH COXpaHEHHs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAILUE B OCHOBE
MIOHMMAHUS MPUYMHHOCTH ¥ CUCTEMHOCTH XMMMUYECKUX SIBJICHUM, COBPEMEHHbIE
NPEJCTaBICHUs O CTPOEHUM BEIIeCTBA HA AaTOMHOM, MOJIEKYJIIPHOM H

HAaMOJIEKYJIIPHOM YPOBHSX

1.3

MNpEACTABJICHUA O MCXaHHM3MaX XHUMHNYCCKHUX pCaKHI/Iﬁ, TEPMOJUHAMHUYCCKUX U
KHMHCTUYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAaHHA, O XUMHWYCCKOM PAaBHOBCCHH,

AUCTICPCHBIX CUCTCMAX
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Kon
NpoBepsieMoro
TpeOoBaHUs

1.4

IIpoBepsiembie TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero oo1mero 06pa3oBaHus
(aKTOJOTHUECKUE CBEJICHHUS O CBOMCTBaxX, COCTaBe, MOJYYCHHUU U OE30MACHOM
WCTIOJIb30BaHUH BOKHEHITNX HEOPTaHMUECKUX W OPTaHUYECKUX BEUIECTB B OBITY

n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.5

o0Imye Hay4YHble TPHHLIWNB XHUMHUYECKOTO TPOM3BOJACTBA (HAa TpUMepe

IMPONU3BOACTBA CepHOf/'I KHUCJIO0ThI, aMMHaKa, METaHOJIa, nepepa60TKH He(bTI/I)

ChopmupoBaHHOCTH YMEHHI BBISBIIATH:

2.1

XapaKTCPHBIC IIPU3HAKKW W B3aHMMOCBA3b HN3YYCHHBIX HOHHTHﬁ, IIPUMCHATH
COOTBCTCTBYIOIIHE IIOHATHA npu OIIMCaHHUH CTPOCHUA )51 CBOICTB

HCOPTraHNYCCKUX U OPIraHUYCCKUX BCUICCTB U UX HpeBpaH_IeHI/II\/JI

2.2

B3aHMOCBSI3b XMMHYECKHMX 3HAHMU C IOHATHUSIMU U MMPEACTABICHUAMU OPYTUX
npeaMEeTOB IJIA 0ojlee OCO3HAHHOIO IIOHMMAaHUA U OOBICHEHHUSA CYHOIHOCTH

MaTCpruaJIbHOI0 €AUHCTBA MHUpa

CdhopmupoBaHHOCTH YMEHHSI UCIIOJIB30BATh:

3.1

HAauMCHOBaHUA XUMHUYCCKUX CO€JUHECHUI MCKAYHAPOAHOT'O COro3a
TeOpeTI/I‘IGCKOﬁ n HpHKHaﬂHOﬁ XUMHUU W TPUBUAJIBHBIC HA3BaHHWA BCIICCTB,
OTHOCAIIUXCA K HU3YYCHHBIM KJIacCaM OpraHU4Y€CKUX W HCOPraHUYCCKUX

COEIUHEHUN

3.2

XMMHYECKYI0 CUMBOJIUKY JUIS COCTaBJIeHUS (POpMyJ HEOPraHWYECKHX BEILIECTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIEHHBIX M CKEJIETHBIX)

(bopMyI1 OpraHMYECKUX BEIIECTB

CdopMupoBaHHOCTH YMEHHS KIACCU(DUIIMPOBATD:

4.1

HCOPraHM4YCCKUC BCIICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB OCHOBAHHWA U KPUTCPHUU IJIA

maccmbmcaunn HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHn4YeCKuC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHUS U KPpUTCPUU I

K.TIaCCI/I(i)I/IKaI_[I/II/I N3y4aC€MbIX XUMHUYCCKUX 0OBEKTOB

4.3

[0 Pa3JIM4HBIM MPHU3HAKaM (YHCIYy U COCTaBY pearupyrolluX BEIIECTB, TEIJIOBOMY
pdekTy peakiyy, M3MEHEHUIO CTETEeHEeW OKHCIEHHs SJIEMEHTOB, OOpaTHMOCTH

pCaknum, y4aCTruro KaTaJ'II/IBaTOpa)

CdhopmupoBaHHOCTH YMEHHSI XapaKTEPU30BaTh AIEKTPOHHOE CTPOSHHE aTOMOB (B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) U MOHOB XMMHMYECKUX 3JeMEeHTOB 1 — 4
nepuonoB Ilepmonnueckoir cucrembl J[.M. MenzaeneeBa W WX BaJICHTHBIE
BO3MOXXHOCTH, HCTOJB3yS TOHITHS S-, p-, d-DIEKTPOHHBIE OpOUTAIH,

OHEPICTUICCKUEC YPOBHU

C(i)OpMI/IpOBaHHOCTB YMCHU OOBSACHATH 3aKOHOMCPHOCTH HW3MCHCHUA CBOMCTB
XHUMHUYCCKUX DOJICEMCHTOB U o6pa3yeM1>Ix MU CO€,I[I/IHeHI/II71 o nepuoaaM Hu

rpymnmiam
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Kon

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATaAM OCBOEHUSI OCHOBHOI

NPOBEPsIeMOro .
TpeGoBanns o0pa3oBaTeIbHOM NPOrPaMMBbI CpeiHero o01ero o0pa3oBanus
7 ChopMuUpOBaHHOCTb YMEHMSI COCTABIATh YPABHEHUS XMMUYECKMX DPEaKUUi U
PacKpbIBaTh UX CYLIHOCTb:
71 OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKIUi  MOCPEICTBOM  COCTaBJICHHS
. AJIEKTPOHHOTO OajaHca 3TUX PeaKIui
yYpaBHEHHsI PEaKLUi Pa3IMYHBIX THUIIOB;, MOJHBIE W COKpAIIEHHBIE ypaBHEHHUS
7.2 peakiuii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TH PEAKIIMU HIyT
710 KOHIIa
73 peakmuii  THApPOJM3a, PEeaKIUi  KOMIUIEKCOOOpa3oBaHUs (HA  MpuUMeEpe
' T'UJIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)
8 CchopMupoBaHHOCTH YMEHUS OATBEPXKIATh:
Ha KOHKPETHBIX MPHUMEPax XapakTep 3aBUCHUMOCTH PEAKLMOHHOM CIIOCOOHOCTH
8.1 OpPraHUYeCKUX COEIMHEHUI OT KPaTHOCTH U TUIA KOBAJIEHTHOM CBA3M (O- U T-
' CBSI3M), B3aMHOI'O BJIMSIHUSL @TOMOB U T'PYII aTOMOB B MOJIEKYJaX, a TAKKe OT
0CcOOEHHOCTEH peanu3aly Pa3IunYHbIX MEXaHU3MOB IPOTEKAHUS PeaKLnit
8.9 XapakTepHble  XMMHYECKHE  CBOWCTBA  BEIIECTB  COOTBETCTBYIOLIMMHU
' HKCHEPUMEHTAMU U 3aIIUCSIMH YPAaBHEHUH XMMUYECKUX peaKIHii
ChopMupoBaHHOCTh YMEHHUsI XapaKTEpU30BaTh COCTaB M BaXKHEWIIMe CBOMCTBa
BELIECTB, NMPUHAISKAIUX K ONpPEIeIEHHBIM KilaccaM U TpyMIaM COeIWHEHUMN
9 (mpocThle BeELIECTBA, OKCUIBI, TUAPOKCUIBI, COJM; YIJIEBOJOPOABI, IPOCTHIE
3¢UpBI, CIUPTHI, (EHOBI, ATbJIETUbl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE
3(UpPBI, KUPBI, YTIEBObI, AMUHBI, aMUHOKHCIIOTHI, OCITKH )
10 ChopMupoBaHHOCTh YMEHHUS IPOBOJUTH PACUYETHI 10 XUMUYECKUM (OpMYysIaM U
YpaBHEHHSIM XHMUYECKHIX PEaKIUil ¢ UCTIONb30BaHNEM (DU3UYECKUX BEIMUHH:
Macchl (00bEMa, KOJIMYECTBAa BEUIECTBA) MPOIYKTAa PEAKIMH, €CIU OJHO U3
10.1 UCXOJHBIX BELIECTB JAHO B BHUJE pacTBOpa C ONpPEAEIEHHONW MAaccOBOM JoJei
PacTBOPEHHOIO BEIIECTBA UM JaHO B U30bITKE (MMEET IPUMECH)
10.2 MaccoBOW WM 00BbEMHOM J10JIU, BBIXOA MPOAYKTA PEAKIIHH
10.3 TEIUIOBOTO P eKTa peaKiuii
10.4 00BEMHBIX OTHOILICHUH ra30B
10.5 10 HaXOXKICHUIO XUMUYECKOH (popMyIIbl BelecTBa

11

Bitanenne cucteMoit 3HaHUN O METOZAaX HAy4YHOI'O IO3HAHMS SIBICHUHN IPUPOJBI,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX U YMEHHUE NPUMEHATH TU 3HAHUS IIPU
HKCHEPUMEHTATIBHOM HCCIIEAOBAaHUM BEIECTB U JUIsI OOBSICHEHUS XMUMHYECKHX
SIBJICHUM, UMEIOIIMX MECTO B MPHUPOJE, IPAKTUYECKON IEATEIBHOCTH YEIOBEKA U

B ITIOBCEIHEBHOMU KU3HU
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Kon
NpoBepsieMoro
TpeOoBaHUs

12

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATaAM OCBOEHUSI OCHOBHOI
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeiHero o01ero o0pa3oBanus
ChopMupoBaHHOCTh yMEHHUSI MPUMEHATH (UCMOIb30BaTh) 3HAHHUS O COCTaBE M
CBOMCTBaX BEILIECTB JJIsl IKCIEPUMEHTAIbHON MPOBEPKU THIIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHUS XUMHMUYECKUX peakUuil W IMPOrHO3UPOBAHUS
BO3MOJKHOCTEl MX OCYIIECTBJICHHUS; CUCTEMHBbIE XUMHUECKUE 3HAHMS IS
OOBSICHEHUS W TPOTHO3UPOBAHUS SBICHHI, MMEIOUINX €CTECTBEHHOHAYUHYIO
MIPUPOLY; AJISl IPUHATHUS TPAMOTHBIX pEIIeHUI MPOoOJieM B CUTYalUsIX, CBA3aHHBIX

C XUMHEN

13

ChopmupoBaHHOCT, ~ yMEHHSI  TUIAHUPOBAaTh U MPOBOJHUTH  XUMHUYECKHIA
OKCIIEPUMEHT  (MOJy4eHHE W U3Y4YeHHE  CBOWCTB  HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMH YIJIEBOAOPOJOB Pa3IUYHBIX
KJIaCCOB U KHUCJIOPOJCOJEPKAIIMX  OPraHWYECKUX  BELIECTB, pPEILECHUE
9KCIIEPUMEHTAIIBHBIX 3aj1a4 1o pacrno3HaBaHUIO HEOpPraHUYECKUX
Y OPraHMYECKUX BEIIECTB) C COOJIIOJEHUEM MpPaBUI 0€30MacHOro oOpalleHus ¢
BELIECTBAMH U JaOOpaTopHBIM  oOopyaoBaHueM;  (OpMyIHpPOBATh  LIETU
UCCIIEIOBaHMs; MPEJCTABIATh B Pa3IM4HON (opMme pe3yibTaTbl SKCIEPHUMEHTA,

AHAJIM3UPOBATH U OLICHUBATL UX NOCTOBCPHOCTH

14

ChopMHpPOBAaHHOCTE ~ yMEHHSI  OCYIIECTBISTH  LIEJICHANPABICHHBIA  MOUCK
XUMHUYeCKOW MHPOpMAIUY B Pa3TMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HayuyHas
JauTeparypa, CpeiacTBa MaccoBod uHpopManuu, ceTh WHTepHeT u Apyrue),
KPUTHUYECKH aHAJIM3MPOBATh XUMHUECKYI0 HH(pOpPMALUIO, TepepadaTeBath €€ u

UCIIOJIh30BaTh B COOTBETCTBHH C MIOCTABICHHON y4eOHOH 3a/1a4eid

15

ChopMupoBaHHOCTh yYMEHHSI TMPOTHO3UPOBATh, AHAIM3UPOBATH M OIICHUBATH
MH(OOPMAIIHMIO C TTO3UIUH SKOJOTHIECKOM OE30MacCHOCTH MOCIEICTBUN OBITOBON U
MIPOU3BOJICTBEHHOM JIEATEIHPHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadOTKON BEIIECTB;
c(OPMHUPOBAHHOCTh yYMEHUH OCO3HABATh OIACHOCTh BO3JCHCTBHSI Ha HKHBBIC
OpraHM3Mbl OMNPEACIIEHHBIX BEUIECTB, MOHMMAsl CMBICI TMOKa3aTessl MpeaeabHOU
JOITYCTUMOW KOHIICHTPAIIUH, W TOSICHATh Ha MpUMEpax CrocoObl YMEHBIICHUS U

MIPEIOTBPAILEHHS UX BPEIHOTO BO3JIEMCTBUS HA OPraHNU3M YEJIOBEKA

INNEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'3 110 XUMHUHU

Kon IIpoBepsieMblii Y1eMEHT COAEPKAHUSA
1 TeopeTnyeckue OCHOBBI XMUMUU
Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpoeHus aroMa. Pacnpenenenue
1.1 AIIEKTPOHOB IO PHEPreTHUECKUM YpoBHsAM. Kiaccupukamuss XUMHUYECKUX DJIEMEHTOB.
Oco0OeHHOCTH CTPOEHHUS DHEPreTUYECKUX YpPOBHEH aTOMOB (s-, p-, d-dJI€MEHTOB).
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Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
OcHOBHOE U BO30YXIEHHOE COCTOSHHMSI aTOMOB. DJIEKTPOHHAs KOH(MUIypauus aToma.

BasieHTHBIE 2IIEKTPOHBI

Ilepronnueckas cucrema xumuudeckux sieMeHToB JI.M. MenneneeBa. ®usnyeckui
cmbicn [lepuonnueckoro 3akonHa J[.M. MenneneeBa. I[IpuunHBl M 3aKOHOMEPHOCTH
1.2 U3MEHEHUsl CBOMCTB 3JEMEHTOB M MX COEIMHEHHH N0 NepuojaM M TIpylIam.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IMPOCTHIX BELIECTB, BOJOPOHBIX COCTUHECHUM,

BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3 BanentHocTh. DnekTpooTpuniatenbHOCTh. CTENEHb OKUCIEHUS

Bugel xummueckoil cBs3U (KOBaJ'IeHTHaSI, HOHHAas, MCTaJIlIMYCCKasd, BOI[OpO,Z[HaSI) n

MexXaHU3Mbl €€ o00pa3oBaHUsA. MEXMOJEKyIsIpHbIE B3aUMOJCHCTBUSA. BerecTra

1.4
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOECHMS. THUIBl KPUCTAIMYECKUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEIIETKH

15 Xumnueckas peakuus. Kiaccudukanus XMMHUYECKMX peakiuil B HEOPraHWYEeCKOH H

OpFaHquCKOﬁ XAMHH. 3aKOH COXpaHCHHA MACChI BCIICCTB

1.6 CKOPOCTh PEaKINH, €€ 3aBUCHMOCTh OT Pa3INIHBIX (hakTOpOB

1.7 TennoBble 3¢ (HeKTh XUMUYECKHUX peakiuil. TepMOXUMHUYECKUE YpaBHEHHUS

18 O6paTI/IMBIe pCakniunu. XHUMHUYECKOE PaBHOBCCHUC. q)aKTOpBI, BJIMAIOIIMUEC HAa COCTOAHHUC

xumu4deckoro papHoBecus. [Tpunuun Jle [llatense

OnekTponuTrdeckas aucconuanus. CuibHbIC U clladble AJIeKTposuThl. Cpena BOIHBIX
1.9 pacTBOpPOB BEMISCTB: KHCHasl, HeWTpanmpHas, mienoyHas. CTeneHb AUCCOLMAIINH.

Peakuuu noHHoro ooMeHna

110 lunponus coneit. MonHoe mpousBeneHue Boabl. Bomgoponnsii mnokaszarens (pH)

pacTtBopa

CrnocoObl BBIpaKEHHSI KOHLEHTPALMK PpAcTBOPOB: MAaccoBasl [0Sl PacTBOPEHHOTO
1.11 | BemecTBa, MoOJIsipHAs KOHICHTpalus. HachIIEHHbIE M HEHACHIIICHHBIC PAaCTBOPHI,

pactBOpuUMOCTb. KpucTtammoruaparsl

1.12 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKknuu. HOBGI[GHI/IC BCIHICCTB B CpClax C pa3HbIM

3HAa4YCHUEM pH MeTtonbl QJICKTPOHHOT'O OanaHca

1.13 | DnexTposm3 pacTBOPOB M PacIjIaBOB COJICH

2 OCHOBBI HEOPTAHUYECKOH XUMHHU

21 Knaccudukanus Heopranumueckux coeauHeHuil. HoMmeHknaTypa HeOpraHHYECKuX

BCIICCTB

XWMHYECKHUE CBOWCTBA BAXHEHIIMX METAIOB (HATPHWM, Kajaui, KaJblUi, MarHUH,
2.2 ATIOMUHHM, IIUHK, XPOM, KEJIe30, MeIb) U UX coeauHeHnid. O0mue crocoObl oTydeHUs

MCTAJlJIOB

3 XVUMUYECKHE CBOMCTBA BAXKHEHIINX HEMETAIIOB (TaJOreHOB, cephl, a3oTa, (ocdopa,

yriepoaa u erMHI/I}I) U HUX COECAUHEHUI (OKCI/I,Z[OB, KHCJIOPOACOACPKAIIINX KUCIIOT,
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Kon

IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA
BOJIOPOJHBIX COCAMHEHUIA)

24

I'eneTmyeckas CBA3b HEOPTaHNYCCKUX BEIICCTB, IPUHAMICKAIINX K Pa3JINYHbIM

Ki1accaM

2.5

Wnentudukanyst HEOpraHn4eckux coennHeHnid. KauecTBeHHbIE peakiuy Ha

HCOPTaHNUYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TOJIOKEHUSI TEOPHUH XHMHUYECKOTO CTPOEHHS OPraHUMYECKUX COEIMHEHHH
AM. bBytnepoBa. VYriepoAHbli CKEJIET OpraHudyecko Mmosekysbl. KpaTtHocTb
XUMHMYECKOM CBS3M. S- U P-CBA3H. Sp°-, Sp°-, sp-TuOpuau3anuu opOuTaneil aToMoB
yriaepoaa. 3aBHCHUMOCTb CBOMCTB BEIECTB OT XHUMHUYECKOIO CTPOEHHUS MOJIEKYJI.

I'omoutoru. I'omonoruueckuii psaa. 3omepus u u3oMepbl

32

[onsarue o pyHKkuMOHATBHON rpynme. OpueHTannoHHbIE 3P PEKTH 3aMeCTUTENEH

33

[IpencraBnenne o  Kiaccu(UKaMM  OpraHUYEcKUX  BemlecTB. Homenkiatypa
OpPraHMYECKHUX COEJAMHEHHMH (CUCTeMaTHuecKas) M TPUBHAJIbHbIE Ha3BaHMs Ba)KHEHIINX

HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

34

CBoOoHOpaAMKaNbHBIA U MOHHBIM MexaHu3Mbl peakuuu. [loHsiTne o Hykieodumie u

anekrpodmte. [IpaBuno MapkoBHukoBa. [Ipasuio 3aiiiieBa

3.5

Ankanpl. XHMMHYECKHE CBOICTBAa aJKaHOB: TaJOr€HUPOBAHUE, JETUIAPUPOBAHUE,
TEPMHUYECKOE pa3NIOKEHHE, KPEKHHI, h3oMepuszanus, ropenue. llomydyeHue ankaHOB.
[{uxnoankanbl. Crenuduka CBOWCTB IUKJIOAJIKAHOB C MajblM pa3MepoM ITUKIIA.

PeaKHI/II/I MPUCOCIAUHCHUA U paIUKAJIbBHOI'O 3aMCIICHUA

3.6

Ankenbl. XMMHMYECKHE CBOMCTBA: pPEAKUUU NPUCOEAUHEHUs (raJoreHUupOBaHUE,
THJIPUPOBAHUE, TUAPOTAIOTEHUPOBAHME, THUApATAlMs), TOPEHUs, OKHCICHHUA H

MMOJIMMEpHU3alIUU. HpOMBII_HJ'IeHHLIC n na60paT0pHLIe CIIOCOOBI IMMOJIYUYCHU: aJIKCHOB

3.7

Ankaguensl. XHUMHUYECKHE CBOMCTBA  QJKaJMCHOB. PpEAaKUUU  IPUCOCIUHCHUS
(ruapupoBaHMe, TalIOTEHUPOBAHUE), TOpeHHs | noiaumepuszauuu. [lomydenue

AJIKaIUCHOB

3.8

AnkuHbpl. XHMMHYECKHME CBOMCTBAa: peakUUU NPHUCOEAUHEHUs (rajJOreHUpOBaHUE,
TUAPUPOBAHUE, THApATalMsi, THUIPOTAIOTeHHPOBAHHWE) KaK Cmoco0 MOITydeHHs
MOJINMEPOB U JIPYTUX MOJE3HBIX NMPOAYKTOB. Peakiuu 3amenienus. I'openue aneruieHa
KaK HCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHHM MJIsi CBapKHM M PE3KH METaJlJIOB.

IIpuMeHeHue aneTuiieHa

3.9

Apenbl. XUMHUECKHE CBOICTBa O€H30JIa: pEeakiuu dSIEKTPO(YUILHOTO 3aMelleHus,
npucoenHeHus (TUIpUpoBaHue, rajoreHuponanue). Peakius ropenus. OcobeHHOCTH
XUMUYECKHX CBOMCTB Tosyosa. [lomyuenume Oenzoma. OCOOEHHOCTH XHWMHUYECKHX
cBoiictB ctupoina. Ilomumepusarusi ctuponia. CrocoObl MONYYCHHS W MPUMEHEHHE

APpOMATHUYCCKUX YTJICBOJOPOAOB
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Kon

3.10

IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA
Cnuprel. [IpenenbHble OAHOATOMHBIE CIUPTHL. XUMHUYECKUE CBOMCTBA: B3aUMO/ICHCTBUE

CHaTpueM  Kak  cHnoco0  yCTaHOBJIGHUS ~ HQJIWYMA  TUAPOKCOIPYMIBL, €
TaJIOTEHOBOJIOPOAAMHM  KaK  Crloco0  MOJy4deHHsl  pacTBOpUTENEH, BHYTpU- U
MEXMOJIEKyJIsspHas aeruapatanus. Peaknus ropenusd. IlonydeHue sTaHOna: peakuus
OpO’KeHMsI TJIIOKO3bl, TUApaTallds STWIEHA. OTWIEHIVIMKOIb M TJIHULIEPUH Kak

MPEACTAaBUTEIN NPEACTIbHBIX MHOIOATOMHBIX CITMPTOB

3.11

®enHon. XuMHueckue cBOcTBa ¢eHosa (peakiuu C HaTpUeM, THAPOKCHUAOM HaTpHs,

opomom). [Tonyuenue penona

3.12

AJIBI[CFI/IILBI. XI/IMI/I‘-IGCKI/IG CBOﬁCTBa HpCI[CJIBHBIX AJIbACTUIO0B: FI/Il[pI/IpOBaHI/Ie;
KauyeCTBEHHBIE PEaKIMK Ha KapOOHWIBHYIO TPYNIy (peakius «CepeOpsHOro 3epKaiay,
B3aumojeiicteue ¢ ruapokcuaoM Menu (I1). Tlomydenwe mnpenenbHBIX allbICTHIOB:
OKHUCJICHHUC CHI/IpTOB, FI/II[paTaIII/ISI allCTUJICHA. AIICTOH

KaK MpeACTAaBUTECIIb KCTOHOB. Oco0eHHOCTH PCaKMKu OKHUCIICHHUA allCTOHA

3.13

Kap6OHOBBIe KHUCJIOTHI. XHUMHUYECKHUE CBOMCTBA pCACIIbHBIX OJHOOCHOBHBIX
Kap60HOBBIX KuciaoT. OcoOEHHOCTH XMMHUYECKHX CBOWMCTB MypaBBHHOﬁ KHCJIOTHI.
HonyquI/Ie MpEaACIbHBIX OAHOOCHOBHBIX Kap6OHOBLIX KHCJIOT: OKHCJIICHHE aJIKaHOB,
AJIKCHOB, TMNEPBUYHBLIX CIOHUPTOB, AJIbACTUIOOB. Bricmue NpeaAC/IbHBIC W HCIPCACIILHBIC

Kap6OHOBBIG KHCJIOTHI

3.14

Crnoxnble 3pupbsl 1 xupbl. CrocoObl MOMy4YeHHUs CIOXKHBIX 3¢pupoB. OOpaTUMOCTbH
peakuuu dtepudukanuu. [IpuMeHeHne cloXXHBIX A(QUPOB B MUIIEBON U MaprOMEpPHOU
IPOMBINIIEHHOCTH. JKUpbI Kak ClOXHbIE 3()UpBl TIUIEpUHA U BBICHIMX KapOOHOBBIX
KHMCJIOT. XMMHYECKHE CBOMCTBA JKUPOB: TMAPUPOBAHUE, OKHCIECHHE. ['maponus, uimu
OMBUIEHHE, JKHPOB Kak CIOCO0 IPOMBIIUIEHHOTO TOJY4YEHHUS COJIeH BBICIIUX

KapOOHOBBIX KUCIOT. MbUIA KaK COJH BBICHIMX KapOOHOBBIX KHUCIIOT

3.15

XVMMHYECKHE CBOMCTBA IVIFOKO3BI: PEAKIMHM C Y4aCTUEM CHUPTOBBIX U aJbICTMIHON
TPyNIl ¥ MOJIOYHOKHCIIOe OpokeHue. [IpuMeHeHHWe TIIIOKO3bI, €€ 3HAa4YeHUE B
KU3ZHEEATEIIBHOCTU opraHusma. Hucaxapusr: caxaposa, MaJIbT03a.
BoccranasinBaromuye 1 HEBOCCTaHABIMBAIOIINE AUcaxapyuabl. ['MIpoan3 nucaxapuiaos.
[Tonucaxapuapl: Kpaxmail, TIIHKOreH. CTpoeHne MaKpOMOJIEKYJ Kpaxmala, TJIMKOTeHa
U LEJI0I03bl. PU3HYECKHE CBOMCTBA KpaxMalla M LEJUII0JI03bl. XUMUYECKUE CBOMCTBA
Kpaxmazia: TUIPOJU3, KAauyeCTBEHHAas peakius C UoJoM. XHMHYECKHE CBOMCTBA
LEJUTIOJIO3BL: TUAPOIIN3, NOdy4YeHHe 3(pUpoB LeToi03bl. [IoHsATHE 00 MCKYCCTBEHHBIX

BOJIOKHAaX (BHCKO3a, alleTaTHbIN IIENK)

3.16

AMUHBI. AMUHBI KaK OPTraHUYECKHUE OCHOBAHUS: PEAKIIUU C BOJIOM, KUCIOTaMH, PEAKIUs
ropeHus. AHUIMH KaK MpPEJICTAaBUTENIb apOMAaTHUYECKUX aMHUHOB. XMUMHUYECKUE CBOMCTBA
AHWIMHA: B3aUMOJICWCTBHE C KHUCIOTaMH, OpOMHOH BOAOH, okucienue. [lomyueHue
aMHHOB  QJKWJIMPOBAHMEM AaMMHAKa M  BOCCTAHOBJICHHEM  HUTPOMPOU3BOIHBIX

YTJIEBOIOPOOB
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Kon

IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA
AMUHOKHUCIIOTHI U OeNKH. AMUHOKHUCIIOTHI Kak aM(pOoTepHbIe OpTraHMYECKHUEe COSTUHEHUSI.

3.17 | OcHOBHBIC AMHHOKHCIIOTHI, OOpasyiomue Oenkd. XHWMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, ACHATYpallKsl, KaUECTBEHHbIE (LIBETHBIE) peakuu Ha OeNKu
CrpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTH CBOMCTB MOJUMEPOB OT CTPOCHUS
3.18 | monekyn. OCHOBHBIE CIOCOOBI TIONYyYEHHS BBICOKOMOJICKYSIPHBIX COCTUHEHUIA:
peaxIuy MoJuMepu3aluy U noaukoHaeHcanuu. Knaccudukanus BoJ0OKOH
3.19 Wnentuduxaius opraHndeckux coelMHeHui. Perienue skcnepuMeHTalbHbIX 33/1a4 Ha
' pacrio3HaBaHUE OPTraHUYECKUX BEIIECTB
3.20 | I'enernueckast CBA3b MEX/Iy KJacCaMH OPTaHMYECKUX COCAMHCHUI
4 XuUMUS U )KU3Hb
41 Xumus B MOBCETHEBHOM u3HH. [IpaBuia 6e30macHOi pabOTHI C €KHUMH, TOPIOYUMH U
' TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMHU OBITOBON XUMUHU
Xumusi U 370pOBbe. XUMHA B MEIUIMHE. XUMHS M CEIbCKOE XO3SMCTBO. XUMHS B
47 MIPOMBIIIICHHOCTH. XUMHUS M SHEPreTUKa: MPUPOTHBIA U MOMYTHBIA HEPTSIHON Tasbl, UX
' coctaB W ucrnons3oBaHue. CoctaB HeTtu U e€ mepepaboTka (MPUPOJIHBIE HWCTOYHHUKH
YTIIEBOIOPOIOB)
XUMHS ¥ KOJIOTHS. XUMUYECKOE 3arpsiI3HEHUE OKPYIKAIOIICH CPe/Ibl M €T0 MOCIEACTBUS.
43 Oxpana ruzapocdepbl, MouBbl, arMochepsl, ¢uopbl u (QayHbl OT XUMHYECKOTO
' 3arpszHeHusi. [IpoGiemMa OTXOAOB © TOOOYHBIX MPOJAYKTOB. AJNBTEPHATUBHBIC
HCTOYHUKHU SHEPIUH
OO61ure npeacTaBlieHUs: O MPOMBIIUIEHHBIX CIIOCO0aX MOJyYEHUsI XUMUYECKUX BEIIECTB
44 (Ha TpuMepe TMPOU3BOJICTBA aMMHUaKa, CEpHOM KHUCIOTHI). UYUEpHas u 1BETHas
' Metautyprusi. CTEKJIO M CUIIMKATHAs POMBILIIEHHOCTb. [I[poMbllieHHas opranuyeckas
xumusi. CeIpbE 7151 OPraHUYECKON MPOMBIILIEHHOCTH
5 Tumnbl pacy€THBIX 3a71a4
51 PacuéTel Macchl BelecTBa WM 00bEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTRA,
' Macce Wi 00hEMY OJTHOTO M3 YYACTBYIOIIMUX B PEAKIIUU BEIICCTB
5.2 | Pacuérsl TeruoBoro 3 dexra peakiuu
53 PacuéTel 00BEMHBIX OTHOIICHUI Ta30B MPU XUMHUYECKUX PEAKITUIX
54 Pacuérel maccel (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTOB PEAKITUH, €CITH OJHO U3
. BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH)
55 Pacuétsl MmaccoBo# mim 00BEMHOI JOTU BBIX0/1a TIPOAYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOKHOTO
Pacuérer maccel (00bEMa, KOTMYECTBA BEIIECTBA) IPOYKTA PEAKIIUN, €CITH OJTHO U3
5.6 BEILIECTB JJAHO B BUJIE pACTBOpPA C ONPEACIIEHHON MaCcCCOBOU JTOJIEH PAaCTBOPEHHOTO
BELIECTBA
5.7 Pacuétel ¢ ucnonp30BaHMEM MOHATHI «MACCOBASI 105, «MOJIIPHAs KOHLICHTPALIUS,
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Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
«PacTBOPUMOCTH)

58 HaxoxneHue MonekysipHOi (popMysIbl OpraHMYECKOro BEIIECTBA MO €ro MJIOTHOCTH U

MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAIIUX B €TI0 COCTAB, WJIM 110 MPOAYKTaM CropaHus

YYEBHO-METO/IUYECKOE OBECIEUEHUE OBPA30OBATEJIBLHOIO
MPOILIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA

1. Xumus.10 kiace. yriyonenusiid ypoBenb. Yueouuk. Epemun B.B., Ky3pmenko,
Tepenun B.U. u ap. [Ipocsemienune. (DY)

2. Xwumws.l1 knacc. yrinyOneHHsiidi ypoBenb. YueOHuk. Epemun B.B., Ky3pmenko
H.E., lpo3noB A.A. IIpocsenienue. (ODY)

METOJIUNYECKHUE MATEPHUAJIbI VIS YUUTEJIA
1. Tabpuensin, O. C. Metonnyeckoe nocobue Xumus 10 kiace

https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
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https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

2. T'abpuensn, O. C. Metoanueckoe mocoobue Xumus 11 kmace

https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

3. T'abpuensn, O. C. Xumus 10-11 knacc. bazoBslit ypoBeHb. MeTouueckoe
nocodue

https://drofa-ventana.ru/upload/iblock/3fb/3fbeaSfe49625ad21elc71cef4f94d63.pdf

4. A. M. Pageuxnii «Xumus. 10-11 xi.: Iugaktudaeckuit Matepuain. bazoblii
YPOBEHbBY

5. T'. JI. MapmanoBa «Xumusi. COOpHUK 33724 110 opraHudeckoit xumun. 10—11
KJIACChD»

6. U. Y. HoBommuckuii «Xumust. 10 (11) k. YroyOnéunsiit ypoBenb. Tekymui u
WUTOTOBBIM KOHTPOJIb)»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://interneturok.ru/

foxford.ru.

https:/fipi.ru/

school-collection.edu.ru

[MPMJIOXXEHUE 1
MYHHUITUTIATHFHOE Ka3eHHOE 00I111e00pa3oBaTeIbHOE YUPEIKICHUE
Opaprackoro paitona HoBocuOupckoit o0mact —

OpasiHCKas cpeHss o01eoopa3zoBarebHas mKoiaa Ne 2

3AUETHbBIA JIUCT
IMPOMEKYTOUYHOM ATTECTAIIVMHA 11O MOJYJISIM

1017 (0
o0yyaromerocsi
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HNPEIMET XUMWUA

KJIACC-10
No HAMMEHOBAHUE JATA | OLIEHKA | POCITMCh 014(0)
MOJYJIA ITEJAT'OT'A
Moayns 1 | IIpenenbHbie
YIJIEBOIOPO/bI
Mopyns 2 | HenpenenbHele,
apoMaTHYECKHE
YIJIEBOJIOPO/IbI
Monaynes 3 | Kucnopoacoaepxaiue
OpraHUYEeCcKue
COCMHEHUSI
Moayns 4 | A3oTcoaepxaniue
OpraHUYeCKue
COEAMHEHUS
HIEPEBEJIEH B 11 KJIACC
IUPEKTOP LIIKOJIBI: / /
MIT Jlama
KJACC-11
Noe MOIVYJIA HAVMMEHOBAHUE JATA|OLHEHKA | POCITMCh 014[0)
[HEJATOT'A
Mopyne 1 | CTpoeHue aToMOB.

XUMHUYECKOU CBA3U

CtpoeHue BEeCTB, BUIbI

Monaynb 2 | OKkuCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC
peaKkuuu. IIEKTPOIIN3
pacCIIaBOB U PaCTBOPOB

Moaynp 3 | XUMUsI METaJJIOB

Moayns 4 | XuMusi HEMETAIIJIOB

Moaynb 5 | XUMHS ¥ 4E€JIOBEK
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JIONYIJEH K UTOTOBOM ATTECTALIUH

HUPEKTOP LIKOJIBI: / /

MII Jlama

I[TPMJIOKEHUE 2

CUCTEMA OLIEHKM pocTukeHuil IIIAHMPYEMbIX MPEIMETHBIX Pe3yJIbTATOB
OCBOCHUS Y4eOHOro npeaMera «XuMHUsD» OCYLIECTBJIACTCH B COOTBETCTBHHU
METOAMYECKUMHU PEKOMEHIalUsIMHU , IPEICTAaBJICHHBIMHI HA caiiTe equHOe

coJepkanue 00pa3oBaHUs

https://edsoo.ru/wp-content/uploads/2024/12/so_soo_himiya 2024.pdf

[Ipu oneHMBaHMM YCTHOTO OTBETa OOYYArOIIETOCs HAa TOCTABJICHHBIA BOIPOC
WJIU pe3yJibTaTa BBIMOJHEHUS] KOHKPETHOTO YIPAXKHEHUS 11€71€CO00pa3HO MPUMEHSITh
CIEAYIOUIUE KPUTEPUH:

OTMeTKa «5» CTaBUTCS MPU YCIOBUH, €CITH O0YUAIOIIMIACS:
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— JaeT TOJIHBI apryMEHTHPOBAHHBIM OTBET, M3JIOKECHHBINH B OIpPEACIICHHON
JIOTUYECKOM ITOCIIEN0BATENLHOCTH,

— JEMOHCTPUPYET IMOHMMAHHE CYIIHOCTH COOTBETCTBYIOIINX XHMHYECCKUX
MOHSATHUM, 3aKOHOB M TEOPHH, HMCIIONB3YeT MX BO B3aUMOCBS3H ISl OOBSICHEHUS
paccMaTpUBAEMBIX SBIICHUIA U CBOWCTB M3y4aeMbIX BEIIICCTB;

— YCHEIIHO peain3yeT MOJyUYCHHBIC paHee 3HAHMS JUIS OCTPOCHHS BBIBOJIOB
1 0000IIECHUIA.

OtMeTKa «4» CTaBUTCS NPU YCIOBUH, ECIIH O0YUAIOIIHIACS:

— JaeT OTBET, YJIOBJIETBOPSIONINI B I1€JIOM TPEOOBAHUSIM K OTBETY HA OTMETKY
«5», HO TIPU ATOM JIOITYCKAET HEKOTOPbIE HETOYHOCTH B TOJIKOBAHUH CYIIHOCTH (DaKTOB
Y SBJIEHUM, O KOTOPBIX HUJIET PEUb;

— CaMOCTOSTEJILHO YCTPAHSAET UMEIOIIUECS B OTBETE HETOYHOCTH.

OtMeTKa «3» CTaBUTCS MPU YCIOBUH, €CITH O0YUIAIOIIHIACS:

— J1aeT OTBET, KOTOPBIM IO COJEP)KAaHUIO B OOJBIIECH YAaCTH YJIOBJIETBOPSIET
TpeOOBaHUAM K OTBETY Ha OLIEHKY «4», HO JOMyCKaeT OMIMOKH MPH HUCIIOJIb30BAHUU
TEOPETUYECKOI0 U (PaKTOJIOTHYECKOTO MaTepUaa;

— HE JIEMOHCTPHUPYET YMEHHUS IO YCTAHOBJIEHUIO CBSI3U MEX]Y H3yYEHHBIM
paHee U HOBBIM TEOPETUYECKUM MaTEpUaJIOM;

— 3aTpyAHSIETCS B TOCTPOEHUH BHIBOJOB M 0000ILIEHUH;

— JONYIICHHBIC OIITMOKH HCIIPABIIICT C IOMOIIBIO YUMUTCIIA.
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OTMeTKa «2» CTaBUTCS MPHU yCIOBUU, €CJIM 00YHAFOIIUNACS:

— JIaeT HEBEPHBIN OTBET;
— IIOKa3bIBa€T OTCYTCTBHE 3HAHUM COOTBETCTBYIOIINX
MOHSATUM W 3aKOHOMEPHOCTEM;

— HEBEPHO NPHUMEHSET U3YUEHHBIE OHATHS, 3aKOHBI U TEOPUH IS
OOBSICHEHHS pacCCMaTPUBAEMBIX SIBICHUIN M CBOMCTB U3y4aeMbIX BELIECTB;

— 3aTPYAHSIETCS B UCIPABJICEHUHU JOMYIIEHHBIX OUTMOOK KaK
CaMOCTOSITEIIBHO, TaK U C IIOMOILBIO YUYHUTEIIS.

Takum  00pa3oM, YCTHBIE OTBETHI SIBJISIIOTCS Ba)XHOM (OpMOii
TEKYyILEro OLEHUBAaHMS 3HAHMM U YMEHUH yYaluxcs MO XMUMHH.
OHH MO3BOJISIIOT OLICHUT:

* c(popMUPOBAHHOCTD MPEICTABICHUN:

— 0 XUMHUYECKOM COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

— O pOJIM XUMHUU B TIO3HAHMM SIBJICHUH NPUPOIBL, (POPMUPOBAHUU
MBIIUICHUS. U KYJbTYPbl JUYHOCTH;

— 0 (YHKIMOHAJIBLHOM TIPaMOTHOCTH, HEOOXOIUMOW IJisi pelieHus
NPaKTHYECKUX 3a/ad U SKOJIOTMYECKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

" MHPOBO33PEHYECKUE 3HAHUA:

— NOHMMaHUE NPUIMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHU;

— (haKTOJIOTUYECKUE CBEJICHUS 0 CBONCTBaX, COCTaBe,
NOJIy4EHUH U O€30IaCHOM  HWCIIOJIb30BAaHWM  BAXXKHEHIIMX OPraHUYeCKHX
BELIECTB B OBITY U MPAKTUYECKOMN ACSATEIBHOCTU YEJIOBEKa;

VY CTHBIE OTBETHI IOMOTAIOT BBISIBUTH ITTyOUHY MOHUMAaHUS 00y4YarOIIMMUCS
XUMHUYECKUX TOHATUA M HUX CHOCOOHOCTh MPHUMEHSTHh 3HAHUS B Pa3IMYHbIX
KOHTEKCTaX.

* He ycBauBaeT u He pacKpblBacT OCHOBHOE COJEp)KaHUE MaTepuaia; He
3HaeT WJIM HE MOHMMAeT 3HAYUTENbHYI0 YacTh MPOTPaMMHOIO MaTepuaia B
npezenax NOCTaBICHHBIX BOIIPOCOB; HE JI€TaeT BBIBOJAOB U 0000IIECHHI.

= MMmeer cnabo copMUpOBaHHBIE M HENOJHBIE 3HAHUA, HE YMeEET
NPUMEHATh WX TPU PEIICHUU KOHKPETHBIX BOIPOCOB, 3ajad, 3aJaHUil IO

obOpa3iry.
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» [Ipu oTBeTe Ha OJWH BOIPOC JAOIMycKaeT Oosnee 2 TPyObIX OMIUOOK,
KOTOPBIE HE MOKET UCITPABUTH AK€ MPU TOMOIIU yUUTETIS.

Ommemka «1» cmagumesa npu omcymcemeuu omeema

[Ipu olleHMBaHUU XUMHUYECKOTO JUKTAHTA II€JIECOO00pPa3HO MPUMEHSTh
CIENYIOLINE KPUTEPUU:

OrMerka «5» cTaBUTCS TpU YCJIOBUM, €CIIM OOYyYarolluics BEpPHO
3amuChIBaeT XUMHUUECcKre (PopMyIibl 1 HazBaHUs BceX 10 yka3aHHBIX BEIIECTB.

OtrMmeTka «4» CTaBUTCS TIPU YCJIOBHH, €CIM OOYYalolUHCS BEPHO
3amuchiBaeT XUMHUYeckue ¢GOpMyJibl U Ha3BaHUA HE MEHee 7 YKa3aHHBIX
BEILIECTB.

OrmeTka «3» cCTaBUTCS TpU YCJIOBUHM, €CIM OOYyYaroluiCs BEPHO
3amuchiBaeT XUMHUYeckue ¢GOpMyJibl U Ha3BaHUA HE MEHee S5 YKa3aHHBIX
BEILIECTB.

OTMeTKa «2» CTaBUTCSA MPU YCIOBHUH, €CIM OOYYAIOIIMICS 3aMHChIBACT
MEHEE ITSITH XUMUYECKUX (OpMYJT M Ha3BaHUM YKa3aHHBIX BEIIECTB.

Ommemka «1» cmagumcs npu omcymcmeuu omeema

IIpu omeHke TeCTHPOBAHUSI BO BHUMAaHHE TNPUHUMAIOTCS CICAYIOIIUE
KpUTEPUU:

— orMeTtka «5» — 80-100% ot ob1ero unciia 6aJuIoB;

— otMeTKa «4» — 60—-79% ot oOmiero yncia 0aJIoB;

— orMeTka «3» — 40-59% ot ob1miero yncia 6aios;

— oTMeTKa «2» — MeHee 40% ot obmiero 4ymciaa OamioB

OTMETKa «1» He TPHCTYNmua K paboTe, WM HE MPEACTAaBUI ¢ Ha
TIPOBEPKY.
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