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IHHOACHUTEJBHAA 3AIINCKA

PabGouast mporpamMma o XMMUU Ha YPOBHE CpeaHEero oOmiero oOpazoBaHUS
pa3pabotana Ha ocHoBe DenepasnbHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTeIbHOM IpOrpaMMbl CPEIHETO o011ero
obpazoBanua(POIl COO), npencraBieHHbx B DeaepaqbHOM TOCYIapCTBEHHOM
obpazoBatenpHoM ctangapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
yueOHOTO TpenMeTra «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
Qdenepanivy, pealu3yIOIMIUX OCHOBHBIE 0OOpa3oBaTebHBIE MPOTPaMMBbI, U
OCHOBHBIX TOJOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha nepuon a0 2025 roma» (Pacmopsikenue IlpaBurenbctBa P® ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha ypOBHE YriayOJEHHOTO HM3Y4YEHUsI 3aHMMAET BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanus ydamuxcs 10-11 kimaccos.
N3yuenne mnpemmera, peaiu3dyeMoe B YCIOBUSAX  JIU(dEpEeHIIMPOBAHHOTO,
npodusibHOrOo 00y4eHMs, MpU3BAaHO OOecmeunuTh oO0lEe00pa30BaTEIbHYI0 H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO JIJIs
aJlanTalui UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COLIUYME, a TAKXKe JJIs
OpOJOJIKEHUsT OOy4YeHHsI B OpraHu3alusx npodeccuoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISETCA OJHON U3 MPUOPUTETHBIX TUCITUILINH.

B mporpamme 1o XuUMHM Ha3Hau€HUE TMpeaMeTa «XUMUS» MOJydaeT
NOAPOOHYI0  MHTEPIPETAllMI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIuMHU
nosnoxkerusimu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTU IieJeH, Ccoaep KaHus,
pe3yabTaToB OOy4YeHUsT W TpeOOBaHUU K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SBIISIFOTCSI CJIEIYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUHU QYHKLUU:

e HMHPOPMAIMOHHO-METOJMYECKAs, peaau3anusl KOTOpPOW oOecreynBaeT
MOJIYYCHHUE TIPEACTABICHUS O TIIeNISIX, COACP)KAHWUU, OOIIEeH CTpaTeruu
oOy4eHwsI, BOCIUTAHUS U PAa3BUTHUSI 00YUAIOIINXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOhUIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeayCMaTpUBAET
Ompe/iesiCcHHe: NPUHIMUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEIbLHOCTH
M3Y4YCHHUS] Y4eOHOTro MaTepualia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOIXO0B K (HOPMHPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH OO0pa3oBaTENbHBIX JTOCTIKCHHA OOYy4Yaromuxcsi B
paMKax HWTOTOBOM aTTecTaluu B (OpMEe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMHH.

[Tporpamma st yrioyOn€HHOTO U3YUCHUS XUMUH:



e YCTAaHaBJIMBAeT MHBAapPUAHTHOE IPEIMETHOE COJEep>KaHue, 00s3aTeIbHOe
IUIE WU3y4YeHHsT B paMKax OTHENbHBIX MNpoduiei, MpeaycMaTpuBaeT
pacrnpesieieHue M CTPYKTypUPOBAaHHE €ro IO KiaccaM, OCHOBHBIM
COJIep>KaTeNIbHBIM JINHUSAM/pa3iesiaM Kypca;

e JaéT NPHUMEpPHOE paclpelesieHue y4yeOHOro BpPEMEHH, PEKOMEHYeMOIo
JUTSL U3y4YEHUS OTACIbHBIX TEM;

e IMpejularaeT MNPUMEPHYIO TOCIEOBATEIIbHOCTh H3YYEHUS y4eOHOro
MaTepuaiia ¢ y4€ToM JIOTMKHU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJMYECKYI0O MHTEPIPETALMIO el U 3a/1au U3Y4YEeHHs MpeIMETa
Ha yriayOJaEéHHOM YpOBHE ¢ YUYETOM COBPEMEHHBIX MIPUOPUTETOB B CHCTEME
cpenHero oOwiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEpUCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa3oBaTesIbHOU
IPOrpaMMbl CpEIHEro o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeJIMETHbIX, MPEIMETHBIX), a TaKKe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JIEHCTBUM  OOydYaromerocs MO0 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3HIMAM B MPOrpaMMe MO XMMHUU IPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3zoBaHusd. 3a Mpele’laMd YCTAHOBJICEHHOM MpPOTpaMMON MO  XUMHUU
00s3aTeIbHON (MHBApUAHTHOM) COCTABIISIIOIIEH COAEpKaHMs y4eOHOro MmpeameTa
«XumHs» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BapHAaTHUBHOM COCTaBIISIOLIEH,
KOTOpasi JIOJKHA OINpPEAENAThCS B COOTBETCTBHM C HAIPABICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTtBUM ¢ koHuenryanbHbIMH nosiokeHuamu PIOC COO o
Ha3HAYEHUU TNPEJAMETOB 0a30BOr0 M YINIYOJEHHOTO YpPOBHEH B CHCTEME
muddepeHITMpoBaHHOTO 00yYeHHs Ha YPOBHE CpemHEero oOmiero oOpa3oBaHMs
XUMHSI Ha YpOBHE YIUIyONEHHOTO U3YYEeHHMS HANpaBlIeH HAa pPealin3aluio
IPEEMCTBEHHOCTH €  NOCIEIYIOUIUM  3TalOM  IOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3YyYEHHs CHELHUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIMIX CPEIHEr0 MpoQecCHOHATBHOTO
oOpa3zoBanusg. B 3Toil CBsA3M H3ydeHHE MpeameTa «XHUMHSD» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO HA pacUIMpeHue M yrayOJleHHe TEOpeTHYECKOH |
MPAKTUYECKON MOATOTOBKH 00YYaroINIuXcsi, BEIOPABIIUX ONPEACIEHHBIA MPOPUITH
oOyueHusi, B TOM YHCJIE C IEPCIIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonanbHoro oopa3zoBanus. Hapsamy ¢ atum,
B cBere TpeboBanuit OI'OC COO Kk mIaHUPYEMBIM pe3yJdbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIbHOM IPOTpaMMBI CPEJHETO OO0IIero oOpa3oBaHUS
U3y4YeHHE npeaMera «XUMHUS» OPHUEHTHPOBAHO TAaKK€ Ha pEIICHHE 3a1ad



BOCIIUTAHUSI U COIMAIILHOTO Pa3BUTHUs OOydarommxcs, Ha (HOPMHUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUM, YMEHUM pallMoHAIM3aIMi y4eOHOTO Tpynaa |
0000IMIEHHBIX  CIIOCOOOB  JICATEIIBHOCTH, HWMEIOIIUX  MEXIUCIUILUIMHAPHBIN,
HAANPEIMETHBIA XapakTep.

CocraBnstomiuMu  ripemMeTa «XUMHS» Ha YPOBHE YIIIYOJIEHHOTO HU3y4YeHUS
ABISIIOTCSL  YyIUIyOn€HHble Kypchl — «Opranuyeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun Moaxo/10B K OTOOPY U CTPYKTYpPHOM
OpraHu3allMi COJEp>KaHUSI ITUX KYpPCOB B MpPOrpaMMe IO XHUMHH 332 OCHOBY
npusaTel nojoxkenuss GI'OC COO o pasznuuusx 06a30BOro U yriayOia€HHOTO
ypOBHEW M3y4YEHUS MIpEeAMETA.

OcHoBy conepxkanust KypcoB «Opranudeckas xuMmus» u «OOmas u
HEOpraHWYeCKass XHMHS» COCTABIISICT COBOKYITHOCTh TIPEIMETHBIX 3HAHWH U
YMEHUN, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO M3Yy4Y€HHUs TpeaMeTa. JTa CUCTeMa
3HAHUM MOJy4YaeT ompeleaEHHOE TEOPETHUYECKOe JOMOJIHEHHE, MO3BOJISIONIEe
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIIMKA 00BEM  (PAKTOIOTHUECKOTO
matepuana. Tak, Ha yriayOJnEHHOM YypOBHE H3y4d€HHUs MpeAMeTa obecredyeHa
BO3MOXHOCTh 3HAUMUTEIBLHOTO YBEIWYCHUS O0O0bEMa 3HAHUH O XUMHYECKUX
3JIEMEHTaX M CBOMCTBAX MX COCAMHEHUM HA OCHOBE PaCUIMPEHUs] U YIIIyOJIeHus
NpeACTaBICHUNA O CTPOCHHM BEIIECTBA, XUMUUYECKON CBSI3M U 3aKOHOMEPHOCTSX
NPOTEKAHMS PEAKIUH, paCCMAaTPUBACMBIX C TOYKH 3PEHUS XUMHUYECKON KUHETHUKH
U TepMOJIMHAMHUKH. M3ydeHuwe mnepuoaumyeckoro 3akoHa u llepumonnueckon
CUCTEMBl ~ XHMHYECKHUX  DJICMCHTOB O0asupyercs  Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TMPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKas CBS3b
OOBSCHSETCSI ¢ TOUKH 3PCHHS SHEPTCTUUECKUX U3MECHECHHI MPpU e€ 00pa3oBaHUH U
pa3pyllIeHNH, a TaKKe ¢ TOYKH 3PEHHUsS] MEXaHHU3MOB €€ oOpazoBaHus. N3yuenue
TUIIOB  peakuuil  jJomnojHsercss  (GopMupoBaHMEM  MpEACTaBIE€HUM 00
AIEKTPOXUMHUYECKHUX MPOILIECCAX U AJIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHUM TMPU PACCMOTPEHUH PEAKIMOHHON CIOCOOHOCTH
COEMHEHHH ynemsieTcsi 0co00e BHUMaHue BompocaMm 00 3JIEKTPOHHBIX 3 dexTax,
0 B3aMMHOM BJIUSTHAU aTOMOB B MOJIEKYJIaX U MEXaHW3MaX PEaKIIHi.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJACpPKAHUE KypCOB XHUMHH
yrayOaEHHOTO YPOBHS M3YUCHUS JIJISl KIIACCOB OMPEAeEHHOTO PO IS (TIaBHBIM
oOpa3zoM Ha UX CTPYKTYpy W XapakTep JOMOJHCHWA K oOmmel cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE TIpeIMeThl. Tak, Hampumep,
B COJIEp)KaHUM TPEaMETa ISl KIACCOB XUMHUKO-(DU3UUIECKOTO Mpoduisi O0IbIIoe
3HauYeHHUE OYJyT MMETh AJIEMEHTHl yueOHOro marepuaina mo obmed xumun. [Ipu
U3YYCHHH TIpeIMeTa B JaHHOM CiIy4ae akieHT OyneT cleiaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKyJsApHas Teopus B (U3UKE), 3aKOHBI COXPAHEHUS



Macchl M DHEPruM, 3aKOHbl TEPMOJIMHAMHUKH, 3JIEKTPOJIM3a, MPEJCTABICHUS O
CTPOECHMH BEILECTB U APYIOE€.

B To ke BpeMs B colIepkaHUM IpeaMeTa JJId KJIAcCOB XUMHUKO-
Ounonornyeckoro mpoduiis OONBIINN YACIbHBIA BeC OyleT MMETh OpraHuyecKas
xumusi. B 3TOM ciyyae mpemocTaBisieTCs  BO3MOXKHOCTH  JUisi  Oosee
00CTOSITENILBHOTO ~ PACCMOTPEHMS] XMMHMYECKOW  OpraHu3aliu  KJIETKA  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K TpPUMEpPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUNUIbI, OCEJIKW, YTIEBOAbl, HYKIECHHOBBIC
KHCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBe M CBOMCTBAX MpEICTaBUTEIEH
OCHOBHBIX KJIaCCOB OpPraHUYECKUX BEUIECTB CIYKaT OCHOBOW IJisi HW3y4€HUs
CYIIIHOCTH MPOIECCOB (OTOCUHTE3, IbIXaHUS, MUILEBAPECHUS.

B mnnane ¢opmupoBaHUs OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
00I1lIeHaYYHBIX METOJ/IOB TTO3HAHMS U OIbITA MMPAKTUUYECKOTO MPUMEHEHHUS HAyUYHbBIX
3HAHUM M3ydeHHE MpeaMera «XUMHUsS» Ha YIriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3AX C YYEOHBIMM TNpPEAMETaMH, BXOISIIUMH B COCTaB
npeaMEeTHBIX oOnactelt «EcTecTBeHHO-Hay4HBIE NpeaAMEThl», «MaTeMaTtuka u
uH(popmatuka» U «Pycckuii A3bIK U JIUTEPATYPa».

[Ipu wu3zyueHun yuyeOHOro mnpeamera «XuUMHUs» Ha YriayOJEHHOM YpPOBHE
Tak)Xe, KaK Ha YPOBHE OCHOBHOT'O W CpeJHero oomiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3alaueil MepBOCTENIEHHON 3HAYMMOCTU SIBIISETCS (POPMUPOBAHUE OCHOB
HAyKU XHUMHUU Kak o0O0JJaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON
NEATENIbHOCTH YEJI0BEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemienue
ATOM 3aJaud Ha YriIyOJIEHHOM YPOBHE M3yUYEHHsS TMpeaMeTra Mpeanojaraet
peanu3anuio TaKuX LeJeH, KaK:

e (¢opMHupOBaHUE TMPEACTABICHUN: O MaTEepUaIbHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJICHHUU MPHUPOJIBI, O MECTE XUMHUH B
CHUCTEME EeCTEeCTBCHHBIX HAayK H €€ Bemymed poim B OOCCIICUCHHH
YCTOMYMBOTO  Pa3BUTUSI  4YEJIOBEUECTBA: B  pEIICHUU  MOpoliIeM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTHUU
MEJIMIIMHBI, CO3JJaHUM HOBBIX MaTEPHUAIOB, HOBBIX HUCTOYHUKOB YHEPTHH, B
o0ecrieueHnr PalroOHAIBLHOTO MPUPOJIOTIONBE30BaHNs, B (OPMUPOBAHHUH
MHUPOBO33PEHUSI U OOMIEH KYJIbTYypbl YEJIOBEKAa, a TAKXKE SKOJOTHUYECKU
000CHOBaHHOTO OTHOINICHHSI K CBOEMY 37I0POBBIO M MIPUPOTHOM Cpe/Ie;

e OCBOCHME CHCTEMbl 3HAHUW, JIEXKAIIUX B OCHOBE XHUMHUYECKOU
COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUPa: (PyHIaMEHTATbHbIX
MOHATUM, 3aKOHOB M TEOPUUM XUMHHM, COBPEMEHHBIX MPEACTABICHUH O
CTPOCHMM BEIllECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJEKYJISPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKaHUS XUMHYECKUX pEaKui, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAax, 00 00IINX
HAYYHBIX IPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

dbopmMupoBanue y oOyyJaronmxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XWMHUYECKUX 3HAHUU MJisi OOBSICHEHUS
KJITIOUEBBIX HJIed W TPOOJIEM COBPEMEHHOW XUMHH, JJisi OOBSCHEHUS U
IPOTHO3UPOBAHMS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO PeIIeHus MPoOIeM, CBI3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHHUS,
aHaJlM3a W OIEHKHU C TIO3UINI SKOJOTUIECKON OE30MMaCHOCTH MOCIIEICTBUI
OBITOBOM M TPOW3BOJICTBEHHOW JCSITETLHOCTH YEJIOBEKa, CBSI3aHHOU C
XAMHYECKUM  TIPOM3BOACTBOM, HCIIONB30BAaHHUEM U  IMepepadOTKOM
BEIIECTB;

yriayOJaeHUe  TPEICTAaBICHWM O  HAyYHBIX  METOJaX  ITO3HaHWS,
HEOOXOUMBIX JUIS TPHOOPETCHUS YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEIIECTB M OOBSCHEHUS XUMHUYECKHX SBICHUH, WMEIONIMX MECTO B
IPHUPOJIEC, B MPAKTHUECKON JICATETLHOCTH M IIOBCETHEBHOM KU3HH.

B muane peanuzanuu MepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIMIMX
(GYHKIUH 11€JIOCTHOM CHUCTEMBbI CpeAHEro o0Iliero oopa3oBaHUsS MPU HU3YYECHHUH
npeaMera «XuMmus» Ha  YyUIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TAKKE LENH U 3aa4H, KaK:

BOCIUTAaHUE YOEXKAEHHOCTM B TO3HABAEMOCTH SBJICHUN MPUPOIBI,
YBOXEHHUS K TMPOIECCY TBOpUeCTBA B O0JacCTH TEOPETUUYECKUX U
MPUKIIAIHBIX UCCIAEOBAaHUNM B XUMUHU, (POpMHpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHBAllUM K OOYYCHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAaHUI0O  HAa  OCHOBE  YCBOCHUS
00111eYeI0BEYECKHUX 1IEHHOCTE;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYIbHBIX U TBOPUYECKUX
CrocoOHOCTEW oOydJaromuxcs, (GOPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOILIEHHSI K CaMOOOpa30BAaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCIIOBUIO YCIENTHOW MPOo(decCHOHaTBHON U 00IEeCTBEHHON eATeThHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTU B
3I0pOBOM 00pase KU3HWU;

dbopMupoBaHUE YMEHHI M HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BaAHNUA,
Pa3BUTHE DKOJOTHUUECKOU KYJIbTYpPhI, TPUOOPETECHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATEIbHOCTH.

OO1ee 4uCiIo 4acoB, MPEAYCMOTPEHHBIX /ISl U3YUCHHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE cpenHero oOmiero odpa3oBanus, coctaiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hegento), B 11 knacce — 102 vaca (3 yaca B Hezemo).



COJEPKAHUE OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HaYE€HHE OPraHUYECKOM  XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUuYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOXHOCTM aToma yIjiepoja. XHUMHUYECKas CBS3b B
OpraHUYEeCKUX COCJAMHEHMSX. TUMbl TUOpUIU3ALMK ATOMHBIX OpOuTanei
yraepoaa. MexaHu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKLEeNTOpHbIN). THUIMBI TNEpeKpbhIBAaHUS aTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpunapHasi, [BOHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3€M B MOJIEKyJax
opraHuveckux BemiecTB. [loHsiTue O cBOOOJHOM pajukaie, Hykieodpuie u
anekTpodue.

Teopuss crpoeHuss opraHudeckux coennHenui A.M. byrtnepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAaUEHHE TEOPUH CTPOCHHUS
OpraHUYEeCKUX COEIUMHEHUU. MoseKynsipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl pa3au4HBIX BUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHass. M3omepus. Buasl u30oMepuu: CTPYyKTypHas, MNPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3(P(PEKTH B MOJEKYIAX OPraHUYECKUX COCIUHEHHM (MHIYKTHUBHBIN
U Me30MEPHBIN (D (PEKTHI).

[IpencraBnenne o kiaccupukanuu oOpraHudeckux BemiecTB. [lonsTue o
¢yHkumoHanbHOU rpymme. ['omonorus. ['omonornueckue psanpl. CucremaTnyeckas
HOMeHKJIaTypa opranudeckux coemuHeHnid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHOCTH U KiaccU(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKOH XUMHUH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX IPEBPALLCHUN:
O3HAKOMJIEHME € OO0pa3laMy OPraHMYECKUMX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, OMBITBI [0 NPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(miaBneHue, OOyIJIMBaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJIEIEH MOJIEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Ankanbl. ['oMonornyeckuii psiji amkaHoB, 001Ias GpopmMyiia, HOMEHKIATypa |
M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriaepoja, o-cBsi3b. dusmyeckne CBOHCTBA
AJKaHOB.



XUMUYECKAE CBOWCTBA QJIKAHOB: pEAKIUU 3aMELICHUs, W30MEpPHU3ALNH,
JNErUAPUPOBaHUS, UKIN3alNK, TUPOJIN3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PEAKIMi PaJUKaJIbHOIO 3aMEILICHHUS.

Haxoxnaenue B npupojie. CriocoObl NOMyYeHUs: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mias ¢popMynna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOEHHS U XUMHUYECKUX CBOMCTB MaibiX (IHMKJIONPONAaH, IUKIOOyTaH) U
OOBIYHBIX (IIUKIJIONEHTAaH, IIUKIOTeKCaH) IMKI0ankaHoB. CrnocoObl MOMydYeHUs U
IIPUMEHEHUE UKIIOAJIKAHOB.

AnkeHbl. ['oMonornueckuil psj ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKeHOB, SP*-
rudpuan3anus aTOMHBIX opOuTtanedt yriepoaa, - U m-cB3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepusi. @Dunyeckue CBOWCTBAa aAJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMU NMPUCOEAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Py ABOMHOMN CBSI3U, MOIUMEpU3aluu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauectBeHHble peakuu Ha ABOMHYIO CBA3b. CrOCOObI MOJyYeHUs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHOB (CONPsHKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHMSI U XUMUYECKUX CBOMCTB
conpsik€HHbIX  gueHoB, 1,2- wu  1,4-pucoenuuenue. [lonumepuzarus
CONPsKEHHBIX TUEeHOB. CrocOObI OJYyYEeHHs U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ['oMonoruueckuid psii ankuHOB, o01as ¢Gopmyiia, HOMEHKIIATypa U
WU30MEpHsl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
rudopuan3anys aTOMHbIX opOuTaneil yriepoga. @uU3MyYecKUe CBOMCTBA AJTKUHOB.
XHAMHMYECKHE  CBOMCTBA:  PEaKUMW  INPUCOCOUHEHHMs,  JUMEPHU3ALUU U
TpUMEpHU3alUH, OKUCIEHUA. KHCIOTHBIE CBOKMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOHYIO CBsI3b. KauecTBEHHBIE peaKIMu Ha TPOHHYIO CBA3b. CIIOCOOBI MOITYyYeHUS
Y IPUMEHEHUE AJTKUHOB.

Apomarnueckue yriieBoJaopoasl (apensl). ['omonormyeckuid psii apeHoB,
oOmrast popmyna, HOMEHKIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MOJieKynbl OeH3ona. Du3mveckre CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEeIIeHUsI B OEH30JIbHOM KOJIbLIE U
YIIEBOJOPOJHOM PAJMKAJIE, PEAKLUU NPHUCOCIAWHEHUS, OKHCIEHHUE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OPUEHTUPYIOMIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEPE AIKWIBHBIX PaJUKaIOB, KapOOKCHUIHHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYMIbl, aTOMOB TaloreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctuposna. [lomumepusanus ctupona. CnocoObl MonydeHus u
IIPUMEHEHHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHbIe Ta3pl. HedTh 1 €€ mpoucxoxacHue.
KameHHbIH yroas u npoAaykThl ero nepepadorku. CrnocoObl nepepaboTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKHUH, KAaTaJIUTUYECKHU), PUDOPMHUHT, MHPOIH3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOreHNPOU3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUICHUs TaJoreHa Ha TUJIPOKCOTPYIIY, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOreHIpPOU3BOAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa wIENOYU. B3amMoaeicTBUE IUTralOr€HAJIKAaHOB C MAarHMEM M LIMHKOM.
[Tonsatue 0 METaJIJIO0PTraHUYECKUX COEUHEHUSX. Hcnonp3oBaHue
TaJIOTeHIPOU3BOIHBIX  YIJIEBOJAOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAILCHUN:
u3y4deHrue (PU3MUYECKUX CBOWMCTB YTJIEBOJIOPOJOB (PACTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBoJ0pPOJOB pa3IMYHBIX KIJAacCOB (oOeciBeurBaHUE OpPOMHON WU
WMOJHOW BOJIbI, pacTBOpa II€pMaHraHatra Kajus, B3aUMOJICHCTBHUE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHapyKeHUE
yriepoja W BOJOPOJAa B OpPraHWYECKUX BEIECTBaX, IOJyYEHHE OTUJICHA W
U3Y4YEHUE €ro CBOMCTB, O3HaKOMJieHHE C KoJuiekiusiMu «Hedtb» u «Yromwy, C
oOpa3liaMy IUIaCTMAacC, Kay4ykoB M PE3UHBI, MOJICTUPOBAHUE MOJICKYI
YTJIEBOJIOPOJIOB U FaJOT€HIPOU3BOAHBIX YIIIEBOJAOPO/IOB.

Kucsiopoacoaepxamniue opraHudecKue coeJMHEHUsI.

[IpenenvHbie ogHOaTOMHBIE cnupThl. CTpoeHHME MOJIEKYNl (Ha MpuUMepe
METaHoJla W 3TaHona). ['oMosormueckuil psan, obmas Qopmyna, H30OMeEpHs,
HOMEHKJIaTypa u  kilaccudukanusa. Dusznueckue CBOICTBA  MpPeAESIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/aHBIE CBSI3M MEXKIAY MOJEKYJaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: peaKIMU 3aMelIeHUus, JeruapaTalud, OKHUCJICHUS,
B3aUMOJCHCTBHE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHI. J[eCTBUE 3TaHONIAa U METaHOJIA
Ha opraHu3M uyenoBeka. CrocoObl MONYyYEHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3omepus. OcoOeHHOCTH (HU3HUECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHbl€ CHHUPTHI — STUICHIIUKOIb W TIHIEpuH. Duzndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KAayeCTBEHHAs pEaKius Ha MHOrOaTOMHbIE
ciuptel. [IpencraBnenne o MeXaHW3ME PEaKIUid HYKICO(PHIBHOTO 3aMEIIeHHUS.
HeiictBue Ha opraau3Mm 4enoBeka. CrmocoObl TONy4YeHUST HW TNPUMEHEHHE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BJIUSHUE THUIPOKCOTPYIIBl U
6enzonbHOrO simpa. dusnyeckue cBorictBa (peHona. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB (Qenona. KadectBeHHbie peakuuu Ha (eHon. ToxkcuuHOCTh (PeHoma.
Crnioco6b1 osryuenus u npuMenenue penomna. denondopmanbaeruanas cMoa.

KapGonuibHble COSMHEHUS — aJIbJIETHIBl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TpyMIibl. ['OMoIOrHUecKre psifibl albJIeruJ0B U KETOHOB, OOIIas
dbopmyna, u3zomepuss U HOMEHKiarypa. Dusznyeckue CBOWCTBA ajbICTUIIOB U
KETOHOB. XHMMHUYECKHME CBOWCTBA  aIbJCTHIOB W  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHNUE albJIEru0B, KAYECTBEHHBIE PEAKIIMHA HA aJibJETUIbI.
CriocoObl oJTy4eHUsI U IPUMEHEHUE aJIbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. Puznyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEENIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBA3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuPUKalUU, PEaAKIUU C YYaCTHEM YIIE€BOJOPOJHOIO pajidKala.
Oco0OeHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [loHATHE O TPOU3BOJIHBIX
KapOOHOBBIX KHUCIOT — CJOXHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPEIENIbHBIX M aPOMATUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacTaButenu BBICIIMX
KapOOHOBBIX KHCIJIOT: CTE€ApUHOBAas, NaJIbMUTHHOBAs, OJEUHOBAs, .JUHO/IEBAS,
JUHONIeH08as KUCIOThl. COCOObI MONTYUYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuit psia, oOmas Gopmyna, HU30OMEpUs U
HOMEHKJIaTypa. PU3NYECKME W XUMHYECKUE CBOWCTBA: TUJIPOJIM3 B KHUCIOW U
HIEJIOYHOM Cpene.

Kupsi. Ctpoenue, puznuecKkre 1 XUMHUUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11enoyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBoaos (MOHO-, TU-
U nosMcaxapuibl). MoHocaxapubl: TJIOKO3a, (PpyKTO3a, TrajlakTto3a, puodo3sa,
ne3okcuprubo3a. dusznyeckue CBOWCTBA M HaxoXIeHHE B mpupoae. PoTocuHTES.
XUMUYECKHAE CBOMCTBA MIIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJICTUIHOU
Tpynm, CIOUPTOBOE W MOJOYHOKHCTOE OpokeHue. [IpuMeHeHme TIIIOKO3bI, €&
3HAYEHHE B KU3HEAEATEIbHOCTU opraHusMa. Jlucaxapuasl: caxaposa, MajbT0o3a U
nakto3a. BoccTtanaBinuBarolie U HEBOCCTaHABIMBAIOUIME AUcaxapuabl. ['uaponn3
mucaxapunoB. Haxoxnenue B pupojse u npumeHenue. [loaucaxapuasl: kpaxmail,
JIMKOTeH W 1eiunono3a. CTpoeHne MakKpoOMOJIEKyJl Kpaxmana, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MUYECKHe CBOWCTBA KpaxMmajla M UEJUIIOJIO3bl. XHMUYECKUE
CBOMCTBAa Kpaxmajia: TMApPOJU3, KAa4eCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOIU3, MOdydeHue >PupoB meintono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIETK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHME 3TUJIOBOI'O CIIMPTAa B aJbJIETHUJl HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE ASTUJIOBOIO CHUPTA JUXPOMATOM Kaliusl (BO3MOYKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIC PEAKIHUH HA albJIETUbl (C THUAPOKCUIOM
muammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakmus raunepuHa  C
ruapokcugom Mmeau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa Tioko3bl ¢ rugapokcuaom menu(ll), BzaumoneiictBue
KpaxMmaja C HOJOM, PELIEHHE AKCIEPUMEHTAIBHBIX 33/a4 no TeMaM «CrnupTsl U
denoiby, «Kapoonosbie kKucnoTbl. CrokHbBIE F3DUPBD).

A3o0Tcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMMHBI — OpraHUYECKHE MPOU3BOIHbIC aMMHaka. Kiaccudukaiys aMUHOB:
anupaTuyecKkue W apoMaTHUYECKHUE; TEPBUYHBIEC, BTOPUYHBIE W TPETUYHBIC.
Crpoennie monekys, obuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3NUYECKHE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTHYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJKUJIMPOBAHUE, B3aMMOJEHUCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHUCIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIMH — TIpEJICTaBUTE]Ib aMHUHOB apoMaTtudeckoro psna. CrpoeHue
aHuavMHa. B3anMHOe BIMSHUE TPYIN aTOMOB B MOJIEKYJie aHWInHA. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHuivHA. KadecTBeHHBbIE peakiuu Ha aHWIUH. CriocoObl
NOJIydeHUs W NpUMEHeHue anudatudyeckux amuHOB. [lonyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u nzomepus. OTnenbHble IPEACTABUTENUN O
AMUHOKHCJIOT:  TJIMIMWH, anaHuH. Ou3nuecknue CBOWCTBA  AMUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT Kak aM(OTEpHBIX  OpPraHUuYECKHUX
COCAMHEHUN, peaklus TMOJUKOHJICHCAIlMK, O0pa30BaHHE MENTHIAHOW CBSI3U.
buonorunyeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THUAPOJIU3 MENTHIOB.

benku kak npuponHble monuMepsl. llepBuyHas, BTOpUYHAsS W TpEeTUYHAA
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBAa OCIKOB: THUIPOIU3, ACHATYpaIus,
KAueCTBEHHBIE PEAKIIMU Ha OEJKU.

DKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M HUX MpPEBpAlllCHUN:
pacTBOpeHHE OEIKOB B BOJC, JE€HATypamusi OCTKOB IMPU HArpEeBaHWM, IIBETHHIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIbHBIX 3a7ad IO TeMaM
«A3oTcoaepkaine OpraHuYecKue COCIUHEHUSD) 151 «Pacno3HaBanue
OPraHUYECKUX COCIUHECHUI.

BricokomoJieKyJIsIpHbIE COeIMHECHUS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJIApHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEJUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIHS.

[TonumepHbie Matepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOINMIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TMOJUMETHIMETAKpUIAT, IOJIUKapOOHATHI,
nonvdTUIeHTepedTanaT). Y tunuzanus u nepepaboTka riacTuka.

DI1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaueHOBbIN, XJIOPOTPEHOBBIHN, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIONOK, MIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCAH).

[Tonumepsr CIIELIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJIap,
AJIEKTPOIPOBOISIME TTOJMMEPHI, OMOpa3iiaraeMble TOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbI H3yUCHMs] BEIICCTB M WX MPEBPAIICHUI:
03HAKOMJICHUE C 00pa3liaMHu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, PCEIICHUE OSKCIEPUMEHTANbHBIX 3aJad mo Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxpaenue wmoliekyaspHod (OpMyJibl OpPraHUYECKOr0 COCIUHEHUS IO
MacCOBBIM JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaxO0XJICHUE
MOJICKYJISIPHOM  (DOPMYJIBI  OPTaHUMYECKOrO0 COEIUHEHHS 1o Macce (00BEMY)
MPOJYKTOB CTOpaHus, MO KOJHUYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkIuyu W/UM UCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYyIibI
OpTraHUYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHUs, OMpEACICHUE JOJIU BbIXOJIa MPOAYKTa PEAKIHH OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU U3YUYEHUH OPTaHUYE€CKON XWMHU B
10 kiacce ocCylIeCTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAyYHBIX TMOHSTUH, TaK M TMOHATUM, TPUHATHIX B OTICIBHBIX MpEaMETax
€CTEeCTBEHHO-HAYYHOTI'O IMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MMOHSATHSA: SIBIICHUE, HAYYHBIA (DaKT, THUIIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIO/eHNEe, HN3MEpPEHUE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®usuka: wmarepus, aroMm, DIJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (M3UYECKUE BEIUYHMHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCTh, DHEPIus,
Macca.

buonorusa: knetka, opraHusM, OJKOCHUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TETepOTPOdHBIA THUI THUTaHUA, OpOXKEHUE,



dorocuHTE3, JBIXaHUE, OCJIKH, YIJIEBOMABI, JKHPBI, HYKICHHOBBIC KHCIOTHI,
bepMEeHTHI.

['eorpadusi: mosie3HbIE HCKOMTaeMBbIE, TOTUTHUBO.

TexHONOTHS: THINEBbIE MPOIYKTHl, OCHOBHI PAIMOHAILHOTO ITHTAHUS,
MOJOIIIE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckue 0CHOBbI XUMUM.

Atom. CoctaB aTOMHBIX sjep. XUMHUECKUH 3neMeHT. M3otonbl. CtpoeHue
ANIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUYECKHE YPOBHU U
noypoBHH. AToMHBIE opOuTaim. Kiraccudukamnusi XuMHU4IeCKuX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpenencHue JJIEKTPOHOB 10 aTOMHBIM  OpPOHTAJISAM.
DneKTpOHHBIC KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, SJIEKTPOHHBIC KOH(DHUTYpalu HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

[Iepnonnueckunt 3akoH u Ilepronnueckas cucremMa XUMUYECKUX DIIEMEHTOB
JI.1. MenneneeBa. CBs3b MEpHOIMYECKOro 3akoHa W llepronnueckoil cuctembl
XMMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CJIOXKHBIX BEIIECTB IO TIPyNINaM MW [EpHOJaM. 3HAYCHHE
nepuoanueckoro 3akona /.M. Menneneena.

XuMudeckash CBs3b. Buabl XMMHYECKOM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA. DHEPIUs U IMHA CBA3U. [10JIsIpHOCTD, HATPaBJIEHHOCTD U
HAChIIIAEMOCTh KOBaJIecHTHOW cBsi3U. KpaTHbeie cBs3u. BogoponaHas CBs3b.
MexMONeKyIspHbIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpe COETUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMIUIEKCOooOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsAiTHE O KOOPAVMHAIIMOHHON XUMUHU.

BemectBa  MOJNIEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTpOE€HHUs.  THIbI
KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEILIECTB.

[lonsatne o nucrnepcHbIx cucrtemax. Mictunabie pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIPAKEHUS KOHIEHTPALlUM PAacTBOPOB:
MaccoBas JI0Ji BEUIECTBA B pacTBOpE, MOJIIpHAsA KOHIEHTpauus. HacwlleHHbIe u
HEHACBIIIEHHBIE PaCTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. T pUBHAILHbBIC
HAa3BaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XxuMudeckux peakiuii B HEOPTaHMYECKOW UM OPTaHMYeCKOn
XUMUHU. 3aKOH COXPAaHEHUs MaccChl BELIECTB; 3aKOH COXPAHEHUsS U MpPEeBpalleHUs
SHEPTUU MPU XUMHUECKUX peakiusix. TeraoBbie 3h(HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiiny, €€ 3aBUCUMOCTb OT Pa3jIN4HbIX (PaKTOPOB.
I'omoreHHble U reTeporeHHsle peakunu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakii. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecusl. DaKTOpbI, BIUSAIOIIME HA IMOJOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLIEHTPALIMU BEUIECTB, YYACTBYIOIINUX B
peakuuu. [Tpunnun Jle [larense.

DnekTpoiauTuueckas auccorumanus. CuibHble W clla0ble DJICKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOIHBIX pPACTBOPOB: KHUCIOTHAs, HEWTpalibHas,
miesnouHas. Bomopoaubiit nokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHHS.
OkucnuTenb W BOCCTaHOBUTENb. I[Ipolecchl OKHCIEHHSI W BOCCTAHOBIICHMS.
Baxnelnme OKuCIUTENM U BOCCTAHOBUTENIU. METOA 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl W3YUEHHUS BEUIECTB W HX IPEBpAICHUN:
pa3lioKEeHHE TEPOKCHUJIa BOJOPOJAa B MPUCYTCTBUM KaTallU3aTOpa, MOJACIH
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEeAKIIU MOHHOTO OOMEHa, ONpe/IeJIeHre
cpedbl PacTBOPOB C TOMOINBIO HHAMUKATOPOB, M3YUYEHUE BIIMSHUSA PA3ITUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW pEaklMu ¢ TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

Heoprannueckasi xumus.

[Tomoxenne HemeraiuioB B llepuoguueckor CcHCTEME  XMMHYECKUX
sanemenToB J.W. MeHnneneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. PHU3NYECKHUE
CBOMCTBA HEMETAIIOB. AJIJIOTPOIHUS HEMETAIIOB (Ha MPUMEPE KHUCIOPOJAA, CEPBHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢usznyueckne M XUMUYECKHE CBOWCTBA: PEAKIMH C
MEeTajulaMd U HEMeTajulaMH, BOCCTAaHOBUTEIbHbIE CBOWcTBA. ['mapuubl.
TonaMBHBIE ATIEMEHTHI.

lamorensl. Haxoxpaenwe B Mpupoje, CrocoObl ModydeHus, (QU3HYECKUE H
XAMHUYECKHE CBOMCTBA. | aJloreHOBOMOPOIbl. BaxkHeume KUCIOPOACOAEPKALINE
coenuHeHHs rajioreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI MOYYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlaGopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI IMOJIYYEHUs
kucinopona. OU3nyecknue M XMMHUYECKHME CBOKWCTBA M NPUMEHEHUE KHUCIOPOJA U
030Ha. OKCUAbI U IEPOKCUJIBI.

Cepa. Haxoxnenue B mpHpoJie, CIOCOOBI TOJNy4YeHHUs, (u3nueckue u
xumudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcupn cepbi(1V), oxcua
cepbl(VI). Cepnucras u cepHas KHUCJIOTHI U uX coid. OCOOEHHOCTH CBOMCTB
cepHO#l KUCIIOThI. [IprMeHeHne cepbl U €€ COeAMHEHUI.

Azor. HaxoxaeHue B mOpUpoJE, CHOCOOBI MONy4deHUs, (U3HUECKUE WU
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIbI a30Ta. A30TUCTasi U a30THAs
KUCIOTHI U UX coyih. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [[pumMeHenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHUSI.

®dochop. Haxoxnaenue B mpupoje, crnocoObl TOJydeHUs, (puznueckue u
xumuueckue cBorctBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciorta U e€ conu. [lpumenenue Qocdopa u ero coeaunenuit. dochopHbie
ynoOpeHus.

Yraepon, HaxoXJIeHHWE B IpuUpoje. AJJIOTPOINHbIE  MOIU(UKAIIY.
du3znyeckue M XUMHYECKHME CBOMICTBA MPOCTHIX BEUIECTB, OOpa30BaHHBIX
yraepogoMm. Oxkcun yriepoaa(ll), oxcun yraepona(lV), yronpHas kuciora u €€
coJiu. AKTUBHPOBAaHHBIA yroiib, aacopOuusa. Dymnepensl, rpadeH, yriiepoaHble
HaHOTPYOKu. IIpuMeHeHre MPOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEAMHEHU.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cporctBa. Oxcupa kpeMHuda(lV), KpeMHueBas KUCIOTA, CHJIUKATHI.
[IpuMeneHune kpeMHUs U ero coeanHeHui. CTEKI0, €ro NoJIy4YeHue, BUIbl CTEKIIA.

[Tonoxenne metamnoB B [lepronnueckoil cUCTEME XUMUYECKHAX JIEMEHTOB.
Oco0EHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYEeK aTroMOB MeTauioB. OOmue
¢u3nyeckue cBOiiCTBa MeTayioB. [IpuMeHeHHE MeTaljoB B OBITY M TEXHHKE.
CmutaBel METAJIOB.

DNEeKTPOXUMHUYECKU psAd  HanpspkeHu  MertamioB.  OOmume  cnocoOsl

MOTYy4YCHUS METAJUIOB: TUJIPOMETAILTYPI U, MMAPOMETATYPIus,
anektpomeramutyprus. [lonstue o xoppo3uu MeramuioB. CrmocoObl 3amUThI OT
KOPPO3UHU.

O6mas xapakrepuctuka MmetamioB |A-rpymmer Ilepuogmdeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Harpuii wu kanmuii: mnomydeHue, ¢GU3HUECKHE U
XMMHYECKUE CBOVMCTBA, IPUMEHEHNE MPOCTBIX BEMIECTB U UX COCAUHECHUM.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuonnueckoit cucTeMbl
XUMUYECKUX ODJIEMEHTOB. MarHuii ¥ KalblMi: TOJNydeHHe, (PU3NYECKHe U
XMMHYECKUE CBOWCTBA, MPUMEHEHUE IIPOCTBIX BEIIECTB M HUX COCIUHEHUU.
XKéctkocTh BOABI M CITOCOOBI €€ YCTPAHEHHUS.



ANIOMUHUIA: TIONTy4eHHE, (PU3UIECKUE U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHEeHWil. AMOTepHbIe CBOWCTBA OKCHAA W
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmias xapakTepucTuka MeTauioB noOouHblx moarpynn (b-rpymm)
[Ieproanyeckon CUCTEMBbI XUMUYECKUX IIEMEHTOB.

duznyeckue U XMMUYECKHUE CBOMCTBA Xpoma U ero coeAuHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel U IuXpomaThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHrue Xxpoma.

duznyeckue M XUMHYECKHE CBOWCTBA MapraHlla M €ro COeJUHEHUM.
Baxwnetimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranart kauus, €ro OKUCIUTEIbHBIE CBOMCTBRA.

dusnyeckue U XUMUYCCKHUE CBOMCTBA JKejie3a M ero coeauHEeHHH. OKCHIIBI,
ruapokcuanl U conu xeneza(ll) u xenesa(lll). [Tonyuenne u npuMeHeHue xenes3a
U €T0 CIUIaBOB.

Pu3nuecKrue 1 XUMUYECKHUE CBOWCTBA MEIH U €€ coenuHeHur. [lonyyenue u
NPUMEHEHUE MEH U €€ COCTMHCHUIA.

[{unk: monmydeHne, (PU3MUYECKHE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBa OKCHJIa ¥ THAPOKCHUIA IWHKA, THAPOKCOKOMILIEKCH IMHKA. [IpuMeHeHue
[IUHKA U €r0 COCIMHEHUM.

OKCIEpPUMEHTAIBHBIC METOIbl HM3YYCHHsI BEIISCTB M WX IPCBPAIICHUIA:
u3ydyeHue oO0paslioB HEMETAIJIOB, TropeHue cepwl, docdopa, xene3a, MarHus B
KHACIIOpOZe, W3yYeHHWe KOJUICKIMA «MeTauibl W CIUIaBb», B3aUMOJCHCTBHE
IIEJIOYHBIX ¥ MIETOYHO3EMEIbHBIX METAJIIIOB ¢ BOJOW (BO3MOYKHO HMCIIOJIB30BAHHE
BUJICOMATEPUAJIOB), B3aMMOJICUCTBHE ITMHKA W JKelie3a C pacTBOpaMU KHCJIOT |
IeJI0YeH, KaYECTBEHHBIC PEaKIInd Ha HEOPTaHWYECKUE aHUOHBI, KATHOH BOJIOPOJa
U KAaTHOHBI METAJUIOB, B3aMMOJICHCTBHE THUIPOKCHIOB ATIOMHHHS W IIMHKA C
pacTBOpaMH KHCJIOT M MICIOYEH, peleHrne dKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUS», «A30T U (Hochop M UX COCTUHEHUSY,
«MeTabl TIaBHBIX MOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID).

XuMHUSA U KU3Hb.

Ponb xumun B obecrieueHUM YCTOWYMBOTO pPa3BUTHS deioBedecTBa. [lonsTue
0 HAy4YHBIX METOJaX TO3HAHWS W METOJOJOTUA HAYYHOTO HCCIEIOBAHMUS.
HaydHble MpUHIUIIEI OpraHU3aii XUMHUYECKOTO TPOnu3BoACTBa. [IpoMbIiuIeHHBIC
CIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCJIOTHI, MeTaHoJa). [IpoMbITIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAIIIIOB U
CIUTAaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYIKAIOIICH CpPellbl U €ro MOCIEACTBUS.
Ponp xumun B oGecriedeHuN YHEPreTHIECKON 0€30MacHOCTH.

Xumusg Uu 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. [IpaBmiia
UCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaTtoB. Poias XUMuUM B pa3BUTHU MEIUIIHHBI.



XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N100aBKU. Poib xumuu B
oOecrieueHnH MUIIEBOM 0€30MacHOCTH.

Kocmernueckue m mapdromepubie cpenactBa. beitoBas xumus. [lpaBuna
0e30macHOr0 MCIOJIb30BaHUSI MPEnaparoB OBITOBOM XUMHUU B TOBCEIHEBHOU
KU3ZHU.

XUMHUS B CTPOUTENIbCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUS B ceNTbCKOM X03siicTBe. OpraHndecKkue 1 MUHEPAJIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIHMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpamHuKa.
Marepuainsl A1 3JeKTpOHUKU. HaHOTEXHOIOTHH.

PacuétHrle 3agaun.

PacuéThl: Macchl BemecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU O0BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pPEaKUUU, €CIU OJHO U3
BEILIECTB MMEET NpHUMeEcH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaKuMu, €CIM OJHO M3 BEUIECTB JAaHO B BHJE pPAaCTBOpa C OMNPEACIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJU W MOJIAPHOMU
KOHIIEHTpPAIlMM BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUUA OT
TEOPETUUYECKHA BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBA3€H NOpH  W3y4yeHUHM oOuied
HEOpraHn4eckord Xxumuu B 11 Kiacce ocylecTBIs€TCS Yyepe3 UCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK W MOHATUM, MPUHITHIX B OTAEIbHBIX
peIMETaxX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3A,
TEOpUsi, 3aKOH, aHaNU3, CUHTE3, KIAaCCU(PUKAILUA, MEPUOAUIHOCTh, HAOIIO/ICHHE,
VU3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICITIUPOBAHNUE.

®u3uka: wmarepusi, MHUKPOMHUpP, MAKPOMHP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKUI YPOBEHb,
BEIIIECTBO, TeNO, OOBEM, arperaTHoe€ COCTOSHHE BEIIEeCTBA, HJACATbHBIN Tras,
¢du3nuecKue BEIMUNHBI, €IMHUAIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHusm, 3KocucTeMa, Onocdepa, MeTadoImn3M, MaKpO-
U MHUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIIEBObI, HYKIICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MMOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPrUsi, CTPOUTEIIbHBIE
MaTepHabl, CENbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUIIEBAsI MPOMBIIUIEHHOCTD,
dapmareBTHUECKAS MIPOMBIIIJICHHOCTb, IIPOU3BOACTBO KOCMETHYECKUX



IpcrapaTroB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-ACATEILHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa30BaHMS  BBIJICICHBI CICAYIOIIME COCTaBIISIIOIINE: OCO3HAHHE
00yYaromMMUMHUCS POCCHMCKONW TPaKIAHCKOM MJIGHTMYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaAMOOIIPE/ICIICHUIO; HATMYHE MOTHUBAIIUHU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM W HOPMaMH TIOBEACHUS, HaW4yue
MIPaBOCO3HAHUS, SKOJIOTUUECKON KYJIbTYPhl; CIOCOOHOCTh CTaBUTh 1€ U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pE3yJbTaThbl OCBOCHHUS TMpeaMeTa «XUMHS» OTpaxaroT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
0o0yyJarommxcsi B Mpoliecce peain3aiui o0pa3oBaTeIbHOM eI TELHOCTH.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHSI» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOyyarommxcsi B MPOIECce pean3aluid 00pa3oBaTeIbHON JEATETbHOCTU, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYAIOINUMUCI CBOUX KOHCTUTYIIMOHHBIX TIpaB U 00sI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U TIPABOMOPSIIKY;

NpEeACTaBICHUS O COUMAIbHBIX HOPMax M NpaBUaX MEKIUYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTU TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEJbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YICOHOU ACSATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOILIEHHS K HUCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBEHHON XMMUM;

YBaXECHHUSI K IPOIIECCY TBOpPYECTBA B OOJACTH TEOPHUH M IMPAKTHUCCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHHUS TOTO, YTO JaHHBICE HAayKH €CTh pPe3yibTaT
JUIMTCIIPHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHUKOB,;



UHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJIYYEHHM M TOCIEAYIOIIEM
aHaJin3e MHQPOpMAIMK O MEePEAOBbIX JTOCTHKEHUSX COBPEMEHHOM OTE€YeCTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAaIlUH, CBA3aHHBIE C XUMUUYECKHUMHU SIBICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U TMOCTYNKH CBOMX TOBApPHILEH C
MO3UIIMHA HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUIN
MOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LIEHHOCTEH 3JI0pOoBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cobOmofieHUsT TpaBwil Oe30MmacHOro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEAHEBHOM KU3HU, B TPYJIOBOM JI€ITEIBHOCTH;

NOHUMaHUSl UEHHOCTH MpPaBWJI HWHIUBUAYAIBHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HaHUS MOCJIEJCTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  APYrMX BHJAxX
NS TENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHUHM MPAKTUUYECKUX 3a]ad
COI[MAJIbHOW HAMpPaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHHUIO MPOQPECCH Pa3IndHOrO pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMS IPEIMETHBIX 3HAHUI 10 XUMUHU;

YBa)XXEHUS K TPYY, JIOIAM TPYZla U PE3yJIbTaTaM TPYIA0BOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHAYAJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyaymielt mpodeccun W peanm3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHUA:

HKOJIOTUYECKU II€JIECO00Pa3HOr0 OTHOILIEHUS K MPHUPOJAE KAaK HCTOYHHUKY
CYILIECTBOBAaHMSI )KU3HU Ha 3eMJIE;

NOHMMaHUs TJI00AJBHOTO XapakTepa 3KOJOTMYECKHX MpoOiieM, BIUSHUSA
SKOHOMHMYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEABL;



OCO3HAHUS HEOOXOJUMOCTH UCIIOJIb30BAHUSA JOCTHKEHUW XUMHH  JUIs
pelIeHUs BOIPOCOB PAlMOHAIIBHOTO MPUPOI0TI0JIb30BAHMS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCILIMX Bpel OKPYXKaKOLIEH
IPUPOAHON Cpejie, YMEHUSI MPOrHO3UPOBATH HEOIATONMPHUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MIPEANPUHUMAEMBIX JIEUCTBUH U MIPEIOTBPAIIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJOTHYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeSATETbHOCTU HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIbHOU
NPAKTUKE, CIOCOOHOCTM U YMEHHS AaKTUBHO TMPOTUBOCTOSITH HJIEOJOTHU
xeMohoouu;

/) IEHHOCTH HAYYHOI'0 NO3HAHHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeUUPUKA XUMUU Kak HAayKH, OCO3HAaHHMS €€ pOoJu B
dbopMUPOBaHUY PAINMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUus 00 OKpYXKalollleM MUPE KaK O €JUHCTBE MPHUPOJBI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpoOJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOeXKJAEHHOCTM B  OCOOOM 3HAYMMOCTH XUMHUU JJISI  COBPEMEHHOM
MUBWIM3ALUK: B €€ TYMaHUCTUYECKOW HANpaBIICHHOCTH W BaXXHOW pOJIM B
CO3/JaHUM HOBOW 0a3bl MaTEpPUATBHON KYJIbTYpbl, B PEUICHUU TIJI0OATBHBIX
npoOjeM YCTOMYMBOTO Pa3BUTHUSI UYETIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBONA U DKOJOTUYECKON 0€30MaCHOCTH, B Pa3BUTUM MEAUIMHBI, 00€CTICUEHUHN
YCJIOBHM YCHENIHOTO TPYJa U AKOJOTHUUECKH KOMGPOPTHOU KU3HU KaXKJO0ro 4djieHa
o0ImecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
TIOJTy9aeMble 3HAHWS JIJIsl aHAIN3a U OOBSICHEHUS SBIICHUI OKPYXKAIOIIETO MHUpa U
MPOUCXOIAIIMX B HEM U3MEHEHU, yMEHUS J1eJIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HAydHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C I[EJbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHUYECKHE 3HAHUS s
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIBCKOMN NS TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caM00OOpa30BaHUI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHHM 1O XHMHH B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpECca K OCOOCHHOCTAM TpyJAa B paznudHbIX cepax mpodeccrnoHaIbHON
NEeSATENbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOCHMsI IPOrpaMMBbl IO XMMUU Ha YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HaUUMble IS (QOPMHUPOBAHUS ~ MHUPOBO33PEHHUST  OOYyYAIOLIUXCS
MEXAUCLUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOLIEHAYYHbIE MOHSITHS, OTpakarolue
LEJIOCTHOCTh HAYYHOM KAapTUHBI MHpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPIUs, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbId (DAKT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE Y4eOHbIE NEHCTBUA (IMO3HABaTENIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIue dbopmupoBaHue (G yHKUIHOHATBHOM
IPaMOTHOCTH U COLMATIbHON KOMIETEHIIMN O0y4arOIINXCS;
CIIOCOOHOCTB oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCLUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJbHbIE y4eOHBIE
JEVCTBHS B ITIO3HABATEIBHON U COLUAIBHON IPAKTHKE.

MeranpenMeTHble PE3ynbTaTbl OTPaXKarOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHbIMM  MO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

1) 6a3oBbIe JIOrHYeCKHE TeHCTBUSL:

CaMOCTOSITeILHO  (OopMynHpoBaTh W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh IENU JACATEIbHOCTH, 3a/aBasg MapaMeTpbl U KPUTEPUH HX
JTOCTUKEHUSA, COOTHOCHUTh PE3YJIbTAThl AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIIO0JIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHITUM U YCTAHABIMBATh HMX B3aWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATUS JIJI1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUH,

BBLIOMpaTh OCHOBAaHHUS U KPUTEPUU Uil KJIacCU(PUKAIMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABJIMBATh MPUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3Yy4aE€MBIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJCHUS (MHAYKTUBHBIC, JE€AYKTHBHBIC, IO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U TMPOTUBOPEUUS B PACCMATPUBAEMBIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSATHh B MPOLIECCE MO3HAHUS HUCIIOIb3yEMbIE B XUMUUA CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEACTABICHUS — XUMUUYECKUN
3HaK (CUMBOJI) OJJIEeMEHTa, XUMUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peakuuu — MpU PElIEHUH Y4YEOHBIX IMO3HABATEIbHBIX U TMPAKTUYECKUX 3aj]ad,
OPUMEHSATh Ha3BaHHbIE MOJIECIbHBIC TPECTABICHNUS AJISl BBISABICHUS XapaKTEPHbIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a3oBbI€e HCCJIeI0BaTEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAaMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIHpOBaTh LIENU U 3a/1a4U UCCIIEAOBAHMS, HCTIOIB30BaTh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPyMEHTa
MO3HAHUSA U OCHOBBI JJIsi (D)OPMHPOBAHUS TUIMOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKa3bIBAEMbBIX CY>KJICHUMH;

BJa/JIeTh HABBIKAMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHMS U TPOBEICHUS
YUEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3ysbTar, (HOpMyIUpOBAThH
0000111eHHS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISATb 0OOCHOBAHHBIN OTYET O MPOACIIAHHON padoTe;

OpuoOpeTaTh OMBIT YYEHWYECKOM UCCIEeNOBAaTEIbCKOM W MPOEKTHOU
NESTENbHOCTH, MPOSIBIATH CIOCOOHOCTH M TOTOBHOCTb K CaMOCTOSITENIbBHOMY
MOMCKY METOJIOB pEIICHUs MPaKTUYECKUX 3a/Jad, NPUMEHEHUIO pa3InyHbIX
METOJIOB MO3HAHUS.

3) pabora ¢ nunopmanmueii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMHGpoOpManuu (HaAy4yHO-
NomyJsipHasl JUTEpaTypa XHUMHYECKOrO COAEpXaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcbl IHTEpHETa), aHaIM3UpOBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (OpM
IpeICTaBICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(opMynHpOBaTh 3aMpPOChl U NPUMEHATh PA3JIMYHBIE METOAbI IIPU MOUCKE U
orbope wHpOpManKK, HEOOXOMUMOW IJis BBIMOJTHEHUS Y4eOHBIX 3amad
OIIPEICIIEHHOIO TUIIA;

npuoOpeTaTb ONBIT HCHOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMAbHYI0  (OpMYy  TpEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIULIbI, PUCYHKH U JPYyTHE);

UCTIONb30BaTh HAy4YHBIA S3bIK B KauecTBE CpejAcTBa Ipu padore ¢
XUMHUYECKON HHpOpMAIMel: NpUMEHSATh MEXNpeaMeTHble ((pusnueckue u
MaTEeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POPMYJIbl, a00peBUATYPHI, HOMEHKIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJMYCCKUC CPEACTBA HAI'TIAJHOCTH.

KoMMyHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS:



3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYK/1aeMOW TEMBI B XO/I€ IMajIora u/uiu
JMCKYCCHH, BBICKA3bIBATh UJIeH, (POPMYITUPOBATH CBOU MPETIOKECHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS TIPEIJIOKEHHOH 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON NEATEIHLHOCTH,
TIOJTYYCHHBIX CAMOCTOSITEITLHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOTHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, pPean3allii y4eOHOTO MPOeKTa, U (POPMYIUPOBATH BBIBO/IBI
0 pe3yJibTaTaM TPOBEIEHHBIX HCCICAOBAHHWMN ITyTEM COTJIACOBAHUS TO3WIIMKI B
X0J1€ 00CYKJIeHHUsI 1 0OMEHAa MHEHUSIMHU.

PeryasitTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIICCTBIATH CBOIO II03HABATEILHYIO
NEeSATEeNbHOCTD, Ompesensas e€ Menu W 3aJadd, KOHTPOJMPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeJjlaraeMblii  aJIrOpUTM JCUCTBUM TpHU
BBITIOJTHEHUN YYEOHBIX M HCCIEI0BATEIbCKUX 3aj7ad4, BBIOMpaTh Hauboee
3 PeKTUBHBIN CMOCO0 HMX pEImICHHS ¢ Y4ETOM TOJIYYEHUS HOBBIX 3HAHUU O
BEIIIECTBaX U XUMHYECKUX PEAKIIUAX;

OCYLIECTBIISTh CAMOKOHTPOJIb JESATEIBbHOCTH HAa OCHOBE CaMOaHalIu3a u
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOCHMS MPOrPaMMBbI [0 XUMUU HA yriyOaEéHHOM
YPOBHE Ha YPOBHE CPEIHEr0 00LIero o0pa3oBaHMs BKIIOYAIOT clienU(HUUECKue
JUIsL y4eOHOro npeameTa « XUMHUs Hay4dHble 3HaHUS,, YMEHUS U CIIOCOOBI 1EMCTBUI
10 OCBOEHUIO, MHTEPIIPETALMN U NMPEOOPA30BAHUIO 3HAHUMN, BUIBI ACSITEIBHOCTU
[0 MOJYYEHUIO HOBOTO 3HAHHUS M NPUMEHEHWIO 3HAHUW B PaA3JIMYHBIX YYEOHBIX
CUTyalusX, a TAKXKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe N0 XMMHUHU IPEIMETHBIE pPE3yJIbTaThl IPEACTABICHBI II0 TIoAaM
U3YYEHUS.

10 KUIACC

[IpeameTHble pe3yiabTaThl OCBOEHMsSI Kypca «OpraHuyeckass XUMHUS»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUM: O MECTE M 3HAYECHUU OPraHUYECKOU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ POoJii B 00ECIEUCHUH YCTOWYUBOTO
pa3BUTHA YEJIOBEUECTBA B PEIICHUU MPOOIEM SKOJOTMYECKOM, SHEPreTUUECKONU U



NUIIEBOM 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JJaHUM HOBBIX MaTepUasoB,
HOBBIX HCTOYHHKOB SHEPIUH, B o0ecrnieueHuun palMOHAIBHOIO
OPUPOJIONIONB30BaHMs], B (POPMHUPOBAHUM MHPOBO33PEHMS] U OOLIEH KYyJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3J10pPOBbIO U IIPUPOJIHOU CPEAE;

BJIQJICHUE  CHCTEMOM  XMMHYECKHMX  3HAaHHMW, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUI JIEMEHT, aTOM, SIIPO U JIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE M BO30OYXIEHHOE
COCTOSIHMSL aToMa, TIHOpuAM3alMsi AaTOMHBIX OpOuTanei, HWOH, MOJEKyIa,
BaJICHTHOCTb, 2JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, YITIEpOJHBIN CKeNeT, (yHKIMOHAIbHAS
rpynna, pajaukaig, CTPYKTypHble (opMmyJibl (pa3BEpHYTbIE, COKpaIlEHHBIE,
CKEJIETHBIE), M30MEpHsS CTPYKTYpHass M MPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAsl), W30MEphbl, TOMOJOIMYECKHH psiJ, TOMOJIOTH, YIJIEBOIOPOBI,
KHUCIIOPOA- U a30TCOAEp KAIME OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJIAPHBIE COEIUHEHMS; TEOPUHU, 3aKOHBI
(nepuoaunueckuii 3akon J[. W. MeHnneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BeniecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MAcChl BELIECTB, 3aKOH COXPAaHEHHUS
U TpeBpalleHUs] DSHEPruM IMpPU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIHE B OCHOBE
NOHUMAaHUSl TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBJICHUM; MPEACTABICHHUS
0 MEXaHU3Max XUMUYECKHX pEeaKIUi, TEePMOJWHAMHYECKHMX M KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3pPexTr, opueHTanTsl | u Il pona);
(baKTONIOrMYECKUE CBEJIEHUA O CBOMCTBAX, COCTaBe, MOJYYEHHH M O€30MacHOM
UCIOJIb30BAaHUM BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESATENIbHOCTH  YEJIOBEeKa, OONMX  HAy4YHbIX  NPUHOUIAX  XHMHYECKOIrO
POU3BOACTBA (HA MpUMEpE MPOU3BOJICTBA METaHOJa, TepepadoTKu HePTH);

c(OpMUPOBAHHOCTh YMEHUIl: BBISABIATH XapaKTepHbIC MPU3HAKU TMOHSITHM,
YCTaHABIMBATh MX B3aUMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPTraHUYECKUX COCIUHEHUM;

c(hOpMUPOBAHHOCTb YMEHHIA:

UCIIOJI30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJT OPraHUYECKUX
BELIECTB;

COCTABJIATh YPABHEHUS XMMHMUYECKMX PEAKUHMU U PACKPBIBATH UX CYLIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUNA  IOCPEICTBOM  COCTAaBJICHUS
3NIEKTPOHHOTO OajaHca JTHX pEakIHil, peaknuii HOHHOro oOMeHa MyTEM
COCTABJICHMSI MX ITOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHHUI;



W3TOTABJIMBATH MOJIETTH MOJICKYJl OPTaHUYECKUX BEIIECTB IS WILTIOCTPAIINH
UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMW: yCTAHABIMBATH MPUHAJICKHOCTh U3YYCHHBIX
OpraHUYEeCKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K OIPEIACIEHHOMY
KJIAcCy/Tpylie COCAMHEHHM, JaBaTh WM Ha3BaHUA IO CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u npuBOoauTh TpUBHAIBHBIC HAa3BaHUS I OTACIBHBIX
IpeICTaBUTENEH OPraHMYeCKUX BEHIECTB (ITUIICH, alleTWIEH, TOIYOJ, TJIMLEPHUH,
ATWICHIJIUKOMb, (EeHON, (opMaibleru]l, aueTajiblerujl, aleToH, MypaBbHHAas
KHUCIIOTA, YKCYCHAsi KUCIIOTa, CTeAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
IJIMIWH, aJlaHuH, MallbTo3a, (PPyKTO3a, AHWIJIMH, TUBUHUJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMECHHUS ONPEACIATh BHJ XUMHUYCCKOH CBS3UM B
OpraHWYECKUX COCJAMHCHHMSAX (KOBAJICHTHAsS W WOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOKCHHUS TCOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 11 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOPMHPOBAHHOCTh ~ yYMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusnueckrue W XUMUYECKHE CBONCTBA TUIHWYHBIX NPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJKaHOB, ITUKIOAIKAHOB, aJIKCHOB, aJIKaINEHOB,
ANKWHOB, apOMAaTHYECKUX YIJIEBOJAOPOJIOB, CIUPTOB, ajbJCTUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTBIX M CIIOKHBIX 3(UPOB, KUPOB, HUITPOCOCTUHCHUHA H
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTIJeBOJOB (MOHO-, IHU- W TOJHCAXapHaoB),
WUTIOCTPUPOBATh ~ T'E€HETHYECKYI0  CBSI3b  MEXKAY HHMH  yPaBHCHHSIMHU
COOTBETCTBYIOIIUX XWMHYECKHX PEAKIUHA C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmy;

c(OPMHPOBAHHOCTh yMEHUS TMOATBEP)KIATh HA KOHKPETHBIX MPHUMEpPax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCAMHEHUM OT
KPAaTHOCTH U THIIa KOBAJICHTHOM CBS3M (G- U M-CBS3H), B3aUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
Coipbsi (He(pTh, TPUPOTHBIM Ta3, Yrojib), CIOCOOBI €ro TmepepadoTKu W
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHWUS — HAOIIOIEHUN, U3MEPEHNHN, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh yMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICITUTCIBHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 000OIIeHHE,



CHUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JUISI U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUM C
NOHATUSMU U TPEACTABICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl
0ojiee OCO3HAaHHOTO TOHMMAHHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHUYECKOW XUMHH i OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHUM: TMPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHUSIM XMMHUYECKUX PEAKIMI C MCIOJb30BaHUEM (HU3UUECKUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacuU€Thl MO HAXOXKIECHUIO XUMHUYECKOMN
dbopMyJIbl BEIIECTBAa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX 3JIEMEHTOB,
MIPOJIYKTaM CTOpaHUsl, INIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TIO3ULMKA  DKOJOTHYECKOM  O€30MMacHOCTA  MOCJHEACTBUS  OBITOBOM |
MIPOU3BOJICTBEHHON  JCSATEILHOCTH YeJOBEKa, CBA3aHHOW C MepepadOTKOM
BEILECTB, UCIOJIL30BaTh MOJYYCHHBIC 3HAHUS VISl IPUHATUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYaIIUSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOATEILHO IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN HSKCIEPUMEHT (TMOJydYeHHE W M3YUYEHHE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMU YTJIEBOJOPOJOB PA3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIbHBIX
3a/lad MO0 PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJCHUEM ITpPaBUI
Oe3omacHOoro oOpamieHusi ¢ BeEllecTBaMU M J1a0OpaTOpHBIM O0OPYIOBaHUEM,
dbopmynupoBaTh 1EIb MCCIEAOBaHUSA, NPEACTaBISATh B pPa3luyHON (Qopme
pe3yabTaThl IKCIIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHIA:

cOOTI0/IaTh MpaBHJIa DKOJOTHYECKHU IIeJIeCO00Pa3HOTO TOBEJACHUS B OBITY U
TPYJIOBOM JEATENHHOCTU B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IPUPOJIHOM CPEbl U IOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEHCTBUS Ha >KUBbIE OPraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbICI nokasarens [IJIK;

aHAIM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHUS OPTraHWYECKUX BEIIECTB B
IIPOMBIIIVICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIEHUS PUCK-TIONH3a;

c(OPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IIE€JICHANIPABICHHBIM TIOWCK
XUMHUYECKON MHGOPMAIINH B PA3IUYHBIX UCTOUYHUKAX (Hay4dHast M yueOHO-Hay4YHas
JIUTEepaTypa, CpelcTBa MaccoBoit nHdopmaruu, UHTepHET U ApyTrHe), KPUTHIESCKU
aHATM3WPOBATh XMMHUUECKYI0 WH(MOpMaIIo, epepadbaTbiBaTh €€ U MCTIOIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aaucii.



11 KIIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas
XUMHUS» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUATbLHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHUN NPUPOJbI, O MECTE W 3HAYCHUH
XUMHUU B CHUCTEME €CTCCTBEHHBIX HayK M €€ PoJii B OOECICUCHHH yCTOMYHUBOTO
pPa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOH, PHEPreTHYeCKOW W THIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
WCTOYHUKOB DHEPIHH, B OOECIICUCHUH PaIlMOHAJIBHOTO IMPUPOAOIOIL30BaHUSA, B
GbopMUPOBAaHUN MHUPOBO33PECHUS M OOIIEH KyJIbTyphl YeEJIIOBEKa, a TakXKe
AKOJIOTMYECKH OOOCHOBAaHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOJIHOMU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMH, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TIOHATHUA — XUMHUYECKUW OdJIIEMEHT, aToM, SJIpO aroMma,
U30TOIIbI, YJICKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBIC OpOUTAIN, OCHOBHOE U
BO30YKIAEHHOE COCTOSIHUS aToma, THMOpUIM3alds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIbHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBsI3b (KOBaJICHTHas, HWOHHAs, METa/UIMYeCcKas, BOJOPOIHAS),
KpUCTAJITMYECKasT PeIIETKa, XHUMHUYECKasi peakius, pacTBOpP, OSJIEKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOIUTHUYECKAs JUCCOLMAIMS, CTENEeHb JJAUCCOIMAIUU,
BOJIOPOJHBIN TMOKa3aTeldb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(QeKT
XUMHYECKON peaKkiluu, CKOPOCTh XUMUUECKON PEaKIIUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpUsl AIEKTPOJMUTHUYECKOU JHUCCOLMAINU, MEePUOIUUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUS MACChl BEMIECTB, 3aKOH COXPAHEHUS U
MpPEBpAICHUS SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUUN SI3BIK
XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUSA, JieXKalue B OCHOBE [OHUMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XMUMHUYECKUX  SIBICHUW;  COBPEMEHHBIC
NpeACTaBICHUS O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJISPHOM U
HAJMOJICKYJISIPHOM  YPOBHSIX; TMPEJACTAaBICHUS O MEXaHM3MaxX XHUMHUYECKHX
peaKkuuii, TEPMOAMHAMUYECKUX MW  KHHETUYECKUX 3aKOHOMEPHOCTAX  HX
MPOTEKAaHUs, 0 XUMHYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(haKkTONOTHYECKHE CBENIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHUH U 0OE€30MacHOM
WCIIOJIb30BAHUN BaKHEUIIIMX HEOPTaHMYECKUX BEIIESCTB B OBITY M NMPAKTUUYECKOMH
NEATCTbHOCTH  YeJIOBeKa, OOIMMX  HAyYHBIX  IPUHIOHUMNAX  XHUMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTePHBIC NPH3HAKU TTOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
ONMCAaHUN HEOPTAaHMYECKUX BEILIECTB U UX MPEBPaICHUM;



c(hOpMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIS
coctaBieHuss (HOpMyd BEHIECTB M  yPaBHCHHM  XUMHYECKUX  PEaKIUH,
cuctematuieckyro HomeHnkinarypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTIEIBHBIX
BELIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEJIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJl XMMHUYECKOU CBs3U (KOBaJECHTHa,
WOHHAs, MeTAJUIMYeCcKas, BOJOPOJHAsA), THUI KPUCTAUIMYECKON PEIIETKH
KOHKPETHOT'O BELIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJAa XMMHMYECKOW CBA3M M THUIMA KPUCTAIMYECKON pemeéTkd, OOMEHHBIH WU
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHMI:  KilaccU(PUIMPOBATh:  HEOPTaHUYECKHE
BEIIECTBA MO0 UX COCTaBY, XUMUYECKHUE PEAKIIMH MO Pa3IUYHbIM MIPU3HAKAM (YHCITY
U COCTaBy pearupyrouux BeIECTB, TEIIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIICHHUSI JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajiu3aTopa M
JPYTHE); CAMOCTOATENbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUU JJIsl KIacCU(PUKALIMU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOAUYECKOro 3aKoHa /.
N. MenneneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKITUU;

c(OpPMHPOBAHHOCTh YMEHHUU: XapaKTEpHU30BaThb 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX JJIEMEHTOB IIE€PBOrO—YETBEPTOrO MEPHOJIOB
[Tepuonnueckoi CUCTEMBI J.W. Menpeneena, HCIIOJIb3YS TOHATHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUYCCKUE IMOIAYPOBHM», «S-, P-, O-aToMHBIC
opOuTaIN», «OCHOBHOE W BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBONCTB XMUMHUYECKHX DJIEMEHTOB U UX
coequHeHnd 1o nepuogaM u rpynnaM Ilepumommueckoi cucremsr . .
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHUW: XapaKTepw30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE  CBOMCTBA  BEHIECTB  PAa3JUYHBIX  KJIACCOB,  IOJTBEPXKJATh
CYILLIECTBOBAHHE TE€HETUYECKON CBSA3M MEXKJY HEOPraHWYECKHMH BEIIECTBAMH C
MOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBHUTEIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OanmaHca
ITHX PEAKIUH; peaKkIuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpPAIIEHHBIX  HWOHHBIX  YPaBHEHUW;  peakUud  TUAPOJIW3a;  PEaKuuiu
KOMIUIEKCOOoOpa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



c(OpPMHPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKUUUA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEakUWh B 3aBUCUMOCTH OT Pa3IMYHbIX
(hakTOpOB, a TAKKE XapaKTEP CMEMICHUS XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEITHUX BozjaencTBuil (mpunuun Jle Hatense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEpPU30BaTh XUMUYECKHUE PpEaKIIUH,
JeXalume B OCHOBE MMPOMBIIUICHHOTO IOJYYEHHUS! CEPHOW KHUCJIOTHI, aMMUAKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LIEIECO00Pa3HOCTD
NPUMEHEHUS HEOPTraHWYECKUX BEHIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOLLIEHHUS PUCK-TI0JIb3A;

c(OPMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHMM O METOJaX HAay4YHOIO
MO3HAHUS SIBJICHUW MNPUPOABI — HAONIOJCHUE, HW3MEpPEHHe, MOJICTUPOBAHNUE,
AKCTIIEPUMEHT (peabHbIA U MBICJICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSA NIPUMEHSTh 3TU 3HAHUS MPU SKCIIEPUMEHTATBHOM HCCIIEIOBAHUM BEILIECTB
U U1 OOBSICHEHMUS] XHWMHYECKUX SBJICHHM, HMEIOIIUX MECTO B MPUPO]IE,
MPAKTUUECKOMN JESITEILHOCTH YEJIOBEKA U B ITOBCETHEBHON JKU3HU;

c(hOpMHUPOBAHHOCTb YMEHHMS BBISIBISITh B3aMMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHSATUSMU U TPEACTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAHUS MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTb YMEHHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BAHUEM
MOHSITUM «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPALIUS»;
Macchl BElIeCTBa WKW 00bEMA raza Mo U3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIJIOBOTO 3¢ dexTa
peakiuy; 3Ha4eHUsT BOJAOPOJHOTO IMOKAa3aTessi pacTBOPOB KUCIOT M IIEIOYEH ¢
W3BECTHOM CTEIMEHBbIO MMCCOIMAIMU; Macchl (00b€éMa, KOJIHWYECTBA BEIIECTBA)
MPOJIyKTa PEaKIMu, €CIU OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE pacTBOpa C
ompenenéHHON MacCOBOM JTOJIeH PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpHUMecH); JOJU BBIXOJA MPOIYKTa pEeaKIuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENIBHO IJIAHUPOBATh M TIPOBOIUTH
XUMUYECKUN  JKCIEepuMeHT  (IPOBEICHHWE  PEaKkiMid  HOHHOTO  OOMeEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEILECTB, OMpPECICHUE
cpedbl PacTBOPOB BEIIECTB C MOMOIINbIO HWHJIWKATOPOB, HU3YYECHHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA  CKOPOCTh XHMHYECKOM  PEAKIUU, pEIICHUE
SKCIEPUMEHTAJIbHBIX 3a7a4 1o Temam «Mertamne» u  «Hemeramis») ¢
coOmro/IeHneM TpaBuil 0€30MacHOr0 OOpaIleHHs ¢ BEIECTBAMU U JTaOOPATOPHBIM
obopynoBanueM, (HOpMyIUpOBaTh IIeb HWCCIEAOBAHMS, TPEICTABISATh B
paznuyHoOil dopMe pe3ybTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATH WX
JIOCTOBEPHOCTb;



c(hopMHUPOBAHHOCTh YMEHHI: COOJIFOATh IMPaBHIIA TIOJIB30BAHHUS XUMHUYECKOM
nocyiol u JabopaTOpHBIM OOOpyIOBaHHEM, OOpalleHUus C BeEIIeCTBAaMU B
COOTBETCTBHHM C HMHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIAOOPATOPHBIX XHUMHYECKHUX
OTIBITOB, YKOJIOTUYECKH I1€JIeCO00pa3HOTO IIOBEJACHUS B OBITY MU TPYIOBOM
JESATEITIbHOCTH B 1IEJISAX COXPAHEHHS CBOETO 3JIOPOBBS, OKPYKAIOIIECH MPUPOJTHOU
cpedapl U JOCTHXKEHUS €€ YCTOWYMBOIO pa3BHUTHS, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JEHCTBHS Ha KHBBIC OPraHU3MBI ONPEACIIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMasi cMbici Ttokazatens [1/]K;

c(hOpPMHUPOBAHHOCTb YMEHUMN: OCYIIECCTBIATh II€JCHANPABICHHBIM ITOUCK
XUMHAYECKOW MH(OpMAIIMK B PA3JIMUYHBIX HCTOYHUKAX (HayuyHas U ydeOHO-Hay4dHas
JauTepaTypa, CpeacTBa MaccoBor uHbopmaiuu, UHTepHeT u Apyrue), KpUTHUECKU
aHAIM3WPOBaTh XMMHYECKYIO0 WH(MOpMaIMIO, repepadaThiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHH C MIOCTABJICHHON y4eOHOM 3aaueii.
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Kap60HI/IJ'IBHBIe COCOIMHCHUA . aJIbACTUABI U

bu6mmoreka [{OK
3.2 keToHbl. KapOoHOBBIE KUCITOTHL. CII0XKHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsL. XKupsi
bu6mmoreka [JOK
33 YTICBO/E o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaeprkamye OpraHnyecKkue coenHeHust
bu6maunoreka [JOK
4.1 A LA .b 12
MIHBL AMUHOKHCIOTRL HEIIH https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pasnen S. BeicOkOMOJIEKY I pHbIE COCAUHEHUSA
Bbu6nunorexa [JOK
1 B
5 BICOKOMOJIEKYJISIPHBIC COSAMHEHUS 6 httos://m.edsoo.ru/d69df650
Hroro mo paznery 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHUe pa3ieioB H TeEM nudgpoBbie
Ne i/ P Konrpoasbnsie | IIpakTnyeckue (nupp )
NMpOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Ctpoenue aroma. [lepuoguueckuii 3aKoH
1.1 u l'lie HOmMYIecKas CI/II())TGI\I/[Ia XHUMHYCECKHIX 9 bubmorexa HOK
' pHoa https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. MenpeneeBa
12 Crtpoenue BemecTBa. MHOrooopasue 1 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnunorexa [JOK
1.3 X 19 1 3
HMHICCKHE peaiiind https://m.edsoo.ru/2dd57f24
Hroro mo paznery 39
Pa3nen 2. Heoprannueckasi xummusi
bu6mmoreka [JOK
2.1 Heweraser 31 ! 3 https://m.edsoo.ru/2dd57f24
bub6munoreka [JOK
2:2 Meraner 23 ! 2 https://m.edsoo.ru/2dd57f24
Hroro no pazueny 54
Pa3nen 3. XumMus 4 :Ku3Hb
31 MeToabl MO3HAHUS B XUMHUU. XUMHUS U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acos
Ne Hara JIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bceero H3y4eHHusi | 0o0pa3oBaTeJbHbIE PeCyPChI
padoThI padoThI
[Ipeamer u 3HAUYCHME
OpraHUYECKON XUMUH,
1 MpEeICTaBIEHUE O 1 bubmorexa HOK
p https://m.edso0.ru/3686e6f5
MHOT'000pa3iy OPraHuIECKUX
COeIMHEHNH
DIEeKTPOHHOE CTPOCHHUE aTOMa
siepoaa (OCHOBHOE U
2 ]}3]1(;36p)K,Hé£IHOG COCTOSTHHS ) 1 bubmorexa LHOK
y ' https://m.edsoo.ru/0ce6fd4c
BanenTHBIE BO3MOKHOCTH
aToMa yriepoja
XUMHYECKas CBA3L B
OpPTaHUYECKUX COEIUHEHUSX.
3 MexaHn3Msl 00pa3oBaHUs 1 bubmorexa [IOK
N p https://m.edso0.ru/8d39f5¢c8
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3ei
Teopus cTpoeHus
4 OpPraHUYECKUX COEIUHEHNN A 1 bubmmorexa HOK
p a ' https://m.edso00.ru/9e595ch8
M. bytiepoBa
Buer n3oMepun: CTpyKTypHas,
5 IIPOCTPAaHCTBEHHASI. 1 bubmmoreka [JOK
DOnexkTpoHHbIC () PEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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COoeqUHEHUN

IIpencrasienue o
KJaccu(UKauu u

6 cUCTeMaTHJecKas bubmmorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkarypa (IUPAC)
OpPraHUYECKUX BEIIECCTB

7 Knaccugukanus peakuuii B bubnuoreka [TOK
OpraHUYECKON XUMUHU https://m.edsoo.ru/ba5706aa

8 Cucremarn3anus U 0000IICHIE bubmuoreka [JOK
3HaHUH 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUN PsL,
obmas popmyna,

9 HOMEHKJIaTypa U U30MepHs, bubmuoreka [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOSCHUE
MOJIEKYJT

10 DOu3NYCCKHEe U XUMUYCCKHE bubmuoreka [JOK
CBOMCTBA aJIKAHOB https://m.edso00.ru/3137711c
Haxoxnenue ajJkaHoB B

11 npupozae. CriocoObl MoTydeHHs bubmmorexa LIOK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHUE alIKaHOB
L{uknoankaHbl: o0Ias
dhopmMyra, HOMEHKIATypa 1

12 n30Mepus, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHUS U XUMUYECKHUX https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI ITOTYyYEHHUS U
MIPUMCHCHUE

13 Pemenue pacuéTHbIX 3a7a49 Ha bubmorexa HOK

https://m.edsoo.ru/bf84d8eb
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oIpeeNICHNe MOJICKYISIPHOM
(hopMyITBI OPraHUYECKOro
BEIIIECTBA [0 MACCOBBIM JI0JISIM
aATOMOB 3JICMEHTOB, BXO/ISIIHNX
B ero cocras. CucremMaTn3anus
1 000011eHEe 3HAHNI 10 TEME

AJKEHBI: TOMOJIOTUYECKUN PsL,
obmast popmyna,
HOMEHKJIAaTypa, 2JIEKTPOHHOE 1

bubmuoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/273b0ale
MosiekyJl. CTpyKTypHasi ¥ 1HC-
TpaHC-U30MEPHST AITKEHOB
dusnueckue 1 XUMHUYECKHUE
15 cBoiicTBa ankeHos. [IpaBuiio bubmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHUKOBa
16 Crioco0BI IoTyueHust U bubnmoreka [JOK
NPUMEHEHNE ATIKEHOB https://m.edso0.ru/665dc058
[Tpaktuyeckas padora Ne 1 mo
17 teMe "[lonyuenue sTuiaeHa u bubmmorexa LOK
i . https://m.edsoo.ru/0941eed8
M3y4YEHHUE €T0 CBOMCTB
Pemenue pacu€THbIX 3a7a4 HA
18 OIpE/ICIICHUE MOJIEKYJISIPHOU bubnmoreka [JOK
(bopMyIbl OPraHuYEeCcKOro https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKaJIMeHbI: CONPSHKEHHEIE,
M30JIUPOBAHHBIC,
bubnuoreka [JOK
19 KyMYJIMPOBaHHBIE.

OCOoOEHHOCTH 3JICKTPOHHOTO
CTPOCHUS

https://m.edso00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
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XMMHUYECKHE CBOMCTBA

bubmuoreka [JOK

20 COMPSIKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
21 CriocoObl moy4yeHust u bubnuoreka ITOK
MPUMEHEHNE ATIKAJUEHOB https://m.edso0.ru/1aa81660
AJKVHBI: TOMOJIOTUYECKUH DS,
obmrasa ¢popmya,
22 HOMeHK?;aEyga, 3JIEKTPOHHOE U bubamorexa LIOK
https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3HYECKUE CBOMCTBA
23 XHUMHYECKHE CBOMCTBA ATKHHOB bubmmorexa LIOK
https://m.eds00.ru/23493a93
24 KauecTBennbie peakuuu Ha bubnuoreka [IOK
TPOUHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI IONTydeHHs 1 bubnuoreka [IOK
MPUMEHEHNE AJTTKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amad: pacuérsl no
26 YPaBHEHUIO XUMUYECKON bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakuu
97 CucreMaruzanus 1 00001eHne
3HaHUH 110 TeMe
ApEHBI: TOMOJIOTUYECKUH P,
obmast popmyna,
28 HOMEHKJIaTypa. JIEKTPOHHOE U bubnuoreka [TOK
MPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIEKYJ OeH30J1a ¥ TOJIYOJIa,
ux Qu3nvecKre CBOCTBa
29 XUMHUYECKUE CBOMCTBA apEHOB: bubnmoreka [JOK

pC€aKunu 3aMCIICHUA

https://m.edsoo.ru/a44alae4
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XUMHUYECKUE CBOMCTBA aPEHOB:

30 PeaKIuy PHUCOCTUHEHUS, bubmorexa [JOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB OeH3011a

31 Oco0EHHOCTH XUMUYECKUX bubmuorexa [JOK
CBOMCTB CTHpOJIa https://m.edso0.ru/d5018a54
Pemenne pacu€rHbIX 3a7a4 Ha

32 OIpEETICHUE MOJIEKYIISIPHOU bubnuoreka [IOK
(hopMyITBI OPTaHHYECKOTO https://m.edsoo.ru/53461a2c
BEIIIECTBA

33 CriocoObI oTy4eHUs U bubnmoreka [JOK
[IPUMEHEHUE apEHOB https://m.edso0.ru/6f717d09
I'eneTnueckast CBA3b MEXIY

34 Pa3IUYHBIMH KJ1accaMH
YIIIEBOOPOJIOB
Pacuétel o ypaBHEHUAM
XUMHUYECKUX PEAKLIHA.

35
Cucrematusanus 1 0000IeHIE
3HAHUM MO TEMe

36 [Tpuponnsrii ra3. [lonytHbie
HEe(TSHBIE Ta3bl

37 KameHHbIi yroiaps U IpOyKThI bubnuoreka LIOK
ero nepepadoTku https://m.eds00.ru/69b3398b
Hed1b 1 ciocobOs! e€

38 nepepabotku. [Ipumenenue bubamorera LIOK

https://m.edsoo.ru/21f9de78

MPOAYKTOB NepepaboTKu HEPTH
I'enernyeckast cBsI3b MEXKIY

39 Pa3IMYHBIME KJIACCaMU

YIIIEBOJIOPOJIOB
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["ajoreHonpon3BoIHbIC
YIIIEBOAOPOJIOB: SJICKTPOHHOE

bub6nmoreka [JOK

40
CTPOCHUE; PEAKIMU 3aMEIICHUS https://m.edso0.ru/82b4d759
rajoreta
JeiicTBue 1ienoyen Ha
raJIOreHIIPON3BOIHBIC.
41 BzaumopeiicTtBie
AUTAJIOI€HAJIKAHOB C MArHUEM U
IMHKOM
Cucrematusanusa U 00001IeH1e
42 3HAHHUH 110 pa3/e bubmmorexa LIOK
" pasa \ Y https://m.eds00.ru/20e89f22
YrieBonopoasl
43 KontponbHas pabora 1o reme bubmoreka [JOK
"VYrneBonopoasr" https://m.edsoo.ru/95¢c9e298
[IpenenpHBIE OTHOATOMHBIC
CHUPTHI: TOMOJIOTHUSCKHUN PSIJI,
obmas popmyia, CTpOCHHE
44 MOJIEK ﬁ Ili)I30yMe I/ISIp bubmorexa [IOK
YL, pu, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
KJ1accupuKaus, Gu3ndeckue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
45 MpeaeIbHbIX OJHOATOMHBIX bubmiorexa [IOK
peA A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI IONTydeHus 1
46 IpPUMEHEHHE OJJHOATOMHBIX buGmorexa HOK
P https://m.eds00.ru/484100000000000
CIUPTOB
47 ITpocteie 3¢upsr: bubmuoreka ITOK

HOMCHKJIaTypa U U30MCpPH,

https://m.edsoo.ru/c2c788b2
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0COOEHHOCTH (PU3UYECKHUX U
XUMHUYECKHUX CBOHCTB

MHoroaroMHEBIE CIIUPTHI:
OTUJICHTJIMKOJIb U TTIMLHEPHUH, UX

bu6mmoreka [JOK

48
(bu3HUeCKre U XUMUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
Crioco0sI momyueHust u

49 MIPUMECHCHUE I\?I,Il—lloroaTOMHLIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
deHoI: CTPOCHUE MOJICKYIIHI,
50 (pml/lqec;fe CBOMCTBa ’ Bubnrorexa [IOK
' https://m.edsoo.ru/2ce72618
ToxcuuHOCTH heHoNa
bub6nuoreka [JOK
51 X i
MMIICCKHE CBOFCTBA (erona https://m.edso0.ru/037ca5f9

59 CriocoObI IoTyueHust U bubnmoreka [JOK
pUMeHeHHe (eHona https://m.edsoo.ru/c77ddf4c
[TpakTtuyeckas padora Ne 2.

53 Pemrenne skcnepuMeHTANBHBIX bubnuoreka [IOK
3amay o teMe "CrnupTel U https://m.edsoo.ru/fd0ced09
¢benonsr"

54 Cucremarusanus u 00001IeHIE bubnmoreka [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810ch9b
AJBAETUABI U KETOHBI:

AJIEKTPOHHOE CTPOCHUE
55 KapOOHUJIBHOH TPYIIIIBI; bubnuoreka [IOK

TOMOJIOTUYECKHUE PSJIBI, 001Ias
dhopmyna, u3oMepust 1
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIB)IGTI/II[LI U KCTOHBI:

56 (u3HYeCKre CBOMCTBA; PEAKITUU bubmmorexa [JOK
> beaKdl https://m.eds00.ru/c887425¢
MIPUCOCTMHCHUS
Peakuun oxkuciaeHus u
57 Ka4eCTBEHHBIC PEaKIIUU bubmorexa LOK
pearh https://m.edsoo.ru/a393baa9
aJIbJACTUIOB U KETOHOB
58 Crioco6s! momy4yeHust bubnuoreka [IOK
AJIBJIETHUIOB 1 KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MPEIETHHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka LIOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3omepust 1 HOMEHKJIaTypa
60 Ka 605031)1)( KHCJIOT nyp bubmorexa LOK
p o7 https://m.edso00.ru/700cc87b
¢busnueckue cBoMCTBa
XHUMHUYECKHE CBOMCTBA
61 peneabHBIX OMHOOCHOBHBIX Bu6mmorexa IOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OcoOEHHOCTH CBOMCTB
62 MYPAaBbUHOMU KUCIIOTBHI. bubnuoreka LIOK
MHuoroobpasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HENPEICTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
bu6mmoreka [JOK
63 JTUKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KUCIIOT.

HpeILCTaBI/ITeJII/I BBICHINX
Kap6OHOBBIX KHUCIIO0T

https://m.edso0.ru/83a08773
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IlonsTue o IMPOU3BOJHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KHUCIIOT https://m.edso0.ru/0d162d9d
CriocoObI moyyeHust u
65 MPUMEHEHHE KapOOHOBBIX bubmorexa [JOK
P P https://m.edso0.ru/7c065c9d
KHCJIOT
CrnoxHble 3GUpHI:
TOMOJIOTUYECKUH psifl, 001as bubnuoreka [JOK
66
dhopmyna, u3omMepus 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOU3NYECKUE U XUMUYECKHE bu6mmoreka [JOK
CBOMCTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIX 3a1a4: 10
YpaBHEHUIO XUMHUYECKON
68 peaKIuu, Ha OnpeIeiicHue
MOJIEKYISIPHON POpMyIIBI
OpPraHUYEeCKOr0 BEIIECTBA
[IpakTuueckas pabota Ne 3.
69 Pemenue skcnepuMeHTAIbHBIX bubnuoreka [IOK
3ama4 o reme "KapOoHoBbie https://m.edso0.ru/486671fb
KkucnoTel. CroxxHbie 3pupnr"
Kupst: ctpoenue, pusndeckue
70 Y XUMHUYECKUE CBOMCTBA broamorexa LOK
https://m.edsoo.ru/a19c5b98
(ruzmpomnus)
Oco0eHHOCTH CBOWCTB KHUPOB,
71 coJiepKalluX OCTaTKu bubnmoreka [JOK
HEMPEeIeTbHBIX KUPHBIX https://m.edso0.ru/b0331922
KUCHoT. JKupsl B mpupojie
b K
72 MpEI1a KaK COJIM BBICIITHX nommorexa O

https://m.edso0.ru/3c566565
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KapOOHOBBIX KUCIIOT, UX
Moromiee nercraue. Iloustue o
CHUHTCTHUYCCKHNX MOKOIINUX
cpenctax (CMC)

I'eneTnueckas cBI3b
YIJIEBOJOPOAOB U

bu6nuoreka [JOK

73
KHUCJIOPOACOAEPKAIINX https://m.eds00.ru/56790c96
OpPraHNYeCKUX BEIIECTB

74 Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEAKIUI
Cucremaru3anys u 0000IIcHIE bubmuoreka [JOK

75 .
3HaHUH 1O TeEME https://m.edsoo.ru/f8eaf2eb
OO6mrast xapakTeprucTHKa
YTJIEBOJIOB U Ki1accuUKaIus bubnuoreka [IOK

76
yraeBoAoB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MTOJIUCAXAPHJIbI)

MoHocaxapuabl: pU3ndecKue
7 CBOMCTBA M HaXOXKJICHUE B bubmorexa [IOK
A https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne rroKo3bl, €€
78 SHANCHIC B bu6nuoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEICATSIILHOCTH OpraHu3Ma
Jlucaxapuel: caxaposa,

79 MaJIbTO3a M JaKTO03a. bu6mmoreka [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapyIOB

80 [Tonmucaxapuasl: CTpOCHUE bubnuoreka [IOK

MaKpOMOJIEKYJ, pU3nveckue u

https://m.edsoo.ru/72a04508
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XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[Tonsitre 00 HCKYCCTBCHHBIX

bubmuoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha
OIpeNIEeTICHUE JI0JIM BbIX0/1a bubmmoreka [TOK
82
MIPOYKTA PEAKLIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOXKHOT'O
83 Cucremarn3anus U 0000IICHIE bubmuoreka [JOK
3HaHUH 10 pa3zeny https://m.edso0.ru/08d4364c
KonTponbnas pabora no reme
84 "Kucnoposconepsxariue bubmiorexa LIOK
POACOACPAAII | https://m.edso0.ru/42c6678e
OpPraHUYEeCKUE COCTUHECHHS
AMuHBIL: K1accuukanus,
CTpOEHHE MOJIEKYJI, 00II1as
85 dbopmyna, nzomepus bubmorexa [JOK
pMyTa, PYL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3nYecKue
CBOMCTBA
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
a(aTnIecKux aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHHE aHWIINHA,
87 0COOCHHOCTH XUMHYECKHUX bubmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUJIMHA
Crioco0ObI momyueHust U
88 IpUMEHEHHE a};qmbarnquKnx bubmmorera LIOK
P https://m.edsoo.ru/eal38763
AMHWHOB
89 AMMHOKHUCIIOTHI: HOMEHKJIATypa bubmuoreka [[OK

U u3oMmepus, pusnueckue

https://m.edsoo.ru/d1773e80
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CBOICTBa. OTIICJ'IBHBIC
MNpEaACTAaBUTECIN O-aMHHOKHUCIIOT

XUMHUYECKHE CBOICTBA
AMHUHOKHCIIOT, UX

90 OMOJIOrHYECKOE 3HAUCHHUE bubmorexa [JOK
https://m.edso0.ru/77df705a
aMUHOKHUCI0T. CUHTE3 U
THIPOJIU3 TISNITHIOB
o1 benku xak npupoHbIe bubnuoreka [IOK
MOJIMMEPBI; CTPYKTYPBI OSITKOB https://m.edso0.ru/429e9899
bubmuoreka IJOK
92 XUMHUYECKHE CBONCTBA OCITKOB
https://m.eds00.ru/6237306d
A3zotcoaepikaiye
TeTePOIUKITNICCKUE
93 coenuHenus. HykimenHoBbie bubmorexa [JOK
8 . https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OmooruyecKas poJib
[TpakTueckas padora Ne 4.
Pemenue skcriepuMeHTATLHBIX
94 3a1a4 1o TeMe bubmorexa [JOK
" % https://m.edsoo.ru/8e3c02d1
A3zoTcozaepKaime
OpraHU4ecKue CoOeTUHECHHS "
[TpakTtugeckas padora Ne 5.
95 Pemenne skcriepuMeEHTAIBHBIX bu6mmoreka [IOK
3amad4 mo treMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKUX COCTMHECHUI"
Kontponbnas pabora no reme
96 "A3oTcoaepiKanie bubmorexa [JOK
ACPaatl | https://m.edsoo.ru/ce561bc7
OpPTaHUYECKUE COSAMHEHHUS
97 OCHOBHBIC TOHATHUS XUMUHU bubnuoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHHHI U METOABI UX
CUHTE3a —TIOJIMMEPHU3ALIUS U
MOJIMKOHICH A

https://m.edsoo.ru/7aa63ebd

ITmactMmaccel. YTunuzanus u

bubmuoreka [JOK

%8 nepepadoTKa MIacTHKa 1 https://m.edsoo0.ru/82242e0f
DnacToMepbl: HATYpalbHBIH

99 CI/IHTeTI/I'—IepCKI/Ie Ka};PinKI/I. 1 bubmmorexa LIOK

https://m.edso00.ru/246103ec
Pe3una
Bonokna: HaTypanbHBbIE,

100 HCKYCCTBEHHBIE, 1 bub6nuoreka [JOK
cunrerndeckue. [Tomumepsl https://m.edso0.ru/5963a601
CHEeIUaIbHOTrO Ha3HAYCHUS
[IpakTnueckas padora Ne 6.

101 Pemenne skcriepuMeEHTAIBHBIX 1 bu6mmoreka [IOK
3a7ad4 mo treMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IacTMacc ¥ BOJIOKOH"

O0001IeHE U CHCTEMAaTH3AIAA

102 M3Y4YEHHOr 0 MaTepuaia o TeMe 1 bubmmoreka [JOK
"BbICOKOMONEKYIIAPHBIE https://m.edsoo.ru/6a22b1e8
coenuHenusa"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME
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11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontposbubie | IlpakTHyeckue p
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX S7€p. 1 bubnuoreka [IOK
XUMUYECKUH 371eMeHT. M30TonbI https://m.edso0o.ru/59c112ee
5 CtpoeHue 3IeKTPOHHBIX 0007109eK 1 bubnmnoreka [HOK
aTOMOB, KBAaHTOBBIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccugukanms XuMHIecKux 1 bubamnoreka LIOK
3JIeMEHTOB (S-, p-, d-, f-ameMenThI) https://m.edso00.ru/61294af9
4 Pacnipenenenue 351eKTpOHOB 110 1 bu6mmoreka LIOK
ATOMHBIM OpOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpoHHbIE KOHPUTYpaIlMH aTOMOB
5 SHGMGETOB B OCH01;1;{OB/}III;)/I 1 bubmmorexa I[OK
B https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHHH
5 DNeKTPOHHBIC KOH(PUTYPAIIMH HOHOB. 1 bubnuoreka [JOK
DIEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Teproauueckuii 3aK0H U
[Teproanueckas cucTeMa XUMHUYECKIX
7 sanemenTtoB J[. 1. Menaeneena, cBs3b C 1 bubnuorexa [IOK
N N ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnnoreka [HOK
HWMHU MPOCTHIX U CIIOKHBIX BELIECTB I10 https://m.edsoo.ru/f8468927
rpynmnaM v nepuoaam
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CHCTeMaTI/IBaI_II/IH n 0606IJ_I€HI/IG 3HaHUH

Bbu6nunoreka [JOK

nn

pacTBOpEHHOrO BeliecTa", "MoJsapHast
KOHIIEHTpanus"

o 0 TEME https://m.edso0.ru/8fad2942
Buapl xumudeckoi cBsizu. MexaHu3Mbl

10 00pa30BaHMs KOBAJICHTHON CBSI3U. bubmuoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMoneKysspHble B3aUMOJICHCTBHS
BaneHTHOCTb 1 BaJICHTHBIE

11 BO3MOXXHOCTH aTOMOB. CBSI3b bubmuoteka [JOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHuss 0 KOMILUIEKCHBIX Bbu6nunoreka [JOK
COCAMHEHHUSIX: COCTaB U HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MonexynsipHOro u

13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIBI bubamnoreka [HOK
KPUCTAJUIMYECKUX PELIETOK U CBOWCTBA https://m.edso0.ru/e167635b
BEIIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOUTOUIHBIX bubmorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
Hctunnble pacTBOPHI: HACHIIIICHHBIC U

15 HEHACBIIICHHbIE, PACTBOPUMOCTb. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatst

16 CriocoObl BEIPKEHUSI KOHIIEHTPAIIMH bubmuoreka [[OK
pacTBOpOB https://m.edso00.ru/328e653a
Pemenue 3amau ¢ ucmonb30BaHUEM

17 IIOHATHH ""MaccoBas IO Bbub6nunoreka [JOK

https://m.edsoo.ru/785e0abh4
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Knaccugukanus 1 HoMeHKIaTypa

Bbu6nunoreka [JOK

18 HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus u 0000IIeHIE 3HAHUNA bubmuoreka [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
Kontponbhas pabora no remam
"Crpoenue atoma. [leproanueckuit
20 3akoH ¥ [lepuognueckas cucrema bubnmnoreka [HOK
XUMHYECKHUX d1eMeHToB []. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemiecTna.
MHoroo6pa3ue BerecTs"
Knaccudukarus XuMHYECKUX PEaKIuit
B HEOPTraHUYECKON U OpraHUdeCKON
21 XUMUU. 3aKOH COXPAaHEHUS MacChl bubmuoreka [JOK
BELLECTB; 3aKOH COXpPaHEHUS U https://m.edso00.ru/6335cdd2
MIPEBPALICHUS SHEPTUU TTPU
XUMHYECKUX PEAKIIASIX
TennoBbie 3P PeKTh XUMUUECKUX
22 peakuuii. Tepmoxummuueckue bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus no ypaBHEHUSIM
23 XUMHYECKUX peakuuil u bubamorexa LIOK
https://m.eds00.ru/87b13954
TEPMOXHUMHYECKUM YPAaBHCHUSIM
CKopocTh XMMHUYECKOM peakluu, e€
24 3aBHCUMOCTb OT Pa3JInYHbIX (PAaKTOPOB.
Kartanu3 u katanuzaTopsl
25 ['omoreHHBIE U TETEPOreHHbIE PEAKIINH
26 [Tpaktrueckas padora Ne 1 mo Teme bubnmnoreka [HOK

"BnusiHue pa3nnyHbIX GaKTOpOB HA

https://m.edsoo.ru/lfacaldl
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CKOPOCTh XMMUYECKOHN peakuun"

OO6patuMble 1 HEOOpPATUMBIE PEAKLIUH.

Bbub6nunoreka [JOK

27
XUMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTnueckas pabora Ne 2 mo teme
28 "BnusiHue pa3nuyHbIX GaKTOpOB HA brbamorexa LIOK
P P \ https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
DIEKTPOIUTHYECKAS TUCCOLMAIINSL.
29 CI/IJ‘ILHIiIe " cia0ble BJL'IICKT (I)IJ'II/I:LI bubmiorexa [HOK
p ' https://m.edsoo.ru/5766bdf
Crene”b QuccoUaiu
Honnoe npoussenenune Boasl. Cpema
30 BOJIHBIX :cmo OI[B Bomo Ho Hmpﬁ ’ bubmmorera [OK
8 p POB. BOAOPOA https://m.eds00.ru/3966¢ca89
nokasarenb (pH) pactBopa
I'ugponu3s coneit. Peakiium,
31 I (I)[fexa}o H€e B aCTB](-)I ax bubmmorexa [{OK
P B p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTnueckas pabora Ne 3 mo reme
32 "XHUMHUUECKHE PEAKIIMN B pacTBOpax bubmiorexa HOK
f) B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHCIUTETLHO-BOCCTAHOBUTEIBLHEIE
33 eakuy. BaxHelime OKUCIUTENHN U bubmmorexa [OK
PCAKIUIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN
34 MeTo/ 37€KTPOHHOT O (371E€KTOHHO- bubamnoreka [HOK
MOHHOr0) Oananca https://m.edsoo.ru/fb691387
35 DIIEeKTPOJIU3 PaCTBOPOB U PACILJIaBOB bubnuoreka [IOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenne 3amgad pa3IndHbIX THIIOB bubmorexa HOK
a1 p https://m.edso0.ru/5a859d16
37 Pemrenne 3a1a4 pa3iMyHbIX TUIIOB bubaunoreka LHIOK
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https://m.edsoo.ru/5afa265d

CucreMarn3anus U 0000IICHIE 3HAHUI bubmuoreka [JOK

38 n "

1o TeMe "XHUMUYECKUE peaKInu https://m.edsoo.ru/c161eb85
KonTtponbhas pabora 1o reme bubnmnoreka [HOK
39 n "
XUMHYECKUE PEAKLIUH https://m.edso0.ru/a8a0a930
[Tonoxxenue HemMeTaIOB B
[Teproanueckoil cucreMe XUMUYECKUX
40 snemenTtoB J[. . MenzaeneeBa u bubmorera [OK
o g https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®u3nvecKre CBOMCTBA HEMETAIIIIOB
Annorponusi HeMETaIoB (Ha IpUMEpE
41 KHCIJIOpO/JIa, cepbl, pocdopa u bubmorexa [TOK
pO/a, Cepal, P https://m.edsoo.ru/ef92c91c
yriieposa)

42 Bonopon: monydenue, pusnyeckue u bubnnoreka LHOK
XUMHYECKHE CBOMCTBA. ['Mapuasl https://m.edsoo.ru/0aa8f613
lanmoreHsl: HaXOXkICHUE B IPUPO/IE,

43 CIOCOOBI MOTY4YEHUS q)muqicine u bubmmorexa LIOK

v o https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
l"anorenoBonoponbl. Baxxkneiume
44 KHCJIOPOJICOIEPKAIINE COSTUHEHUS bubmmorexa LIOK
POACOACPHAT A https://m.eds00.ru/6b3255e6
TaJIOTEHOB
JlabGopaTopHbIe U IPOMBIIIITICHHBIS

45 CHOCOOBI MOTYYESHHSI TaTOT€HOB. bubnmnoreka [HOK
[IpumeHeHne raJoreHoB U ux https://m.edso0.ru/6971aca4
COEMHEHHI
[Tpaktudeckas pabora Ne 4. Pemenne

bu6mmoreka [JOK
46 IKCIIEPUMEHTATIBHBIX 3334 10 TEME

"T"anmoreun!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: maboparopHsie u
MPOMBIIIIICHHBIE CIIOCOOBI TOTYYCHHS,

bu6mmoreka [JOK

47
(du3HUecKrue 1 XUMHUICCKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumMeHeHHe KHCIOpOaa U 030HA
Bbub6nunoreka [JOK
48 Oxc epOKC
VBT TICPOKCHIBE https://m.edso0.ru/5¢8816a0
49 Pemtenue 3amay pa3inyHbIX TUIIOB bubmaorexa LIOK
adp https://m.eds00.ru/2b6d8b4b
Cepa: HaXOXKJIECHHUE B IPUPOJE,
50 cn§c06bl MOJTy4eHUs (If)ml:dqecxne u bubamorexa [IOK
v o https://m.edsoo.ru/46afael6
XUMHAYECKUE CBOMCTBA
bu6mmoreka [JOK
51
Ceposozopon, cybpuet https://m.edsoo.ru/7c875999
Kucnopoaconepxaiue coequHEHUS
52 CepEl gCO6GHHpOCTI/I CBOMCTB CEpHOH bubmmorexa [OK
pbL p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTtuueckas padora Ne 5. Pemenue
53 DKCIEPUMEHTAILHBIX 33144 10 TEME bubnnorexa IOK
" P .. 3,1 https://m.edsoo.ru/0afb05e4
Cepa u e€ coeMHEHUs
A3OT: HaXOXKJIeHUE B TIPUPOJIE,
CIOCOOBI MOTy4YeHus, (pu3nyeckue u bubnunoreka LHOK
54 .
XAMUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconep:kamue coeiuHeHUs
55 as3oTa pOCO6eHI-II)OCTI/I CBOMWCTB a30THOH bubmaorexa LIOK
' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpuMeHeHne a30Ta U €ro COeTMHEHU . bubmuoreka IIOK

A30THBIE Y10OpEHMS

https://m.edso0.ru/129f5059
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dochop: HaXOKAECHHUE B IPUPO]IE,
CIOCOOBI MOTyYeHus, (pu3nyeckue u

bu6mmoreka [JOK

57
XUMUYeCcKre cBorcTBa. Dochuasl u https://m.edsoo.ru/9a6b43ec
¢bochun
Oxcuant dpocdopa,
58 (1)00(1)?) c((l)) e(bxcz ne kucnotsl. Conmn bubamorexa LIOK
P {[ prRatil ' https://m.edso0.ru/c7a2d429
(hochopHOI KUCTOTHI
59 [Ipumenenne ochopa u ero bubnmnoreka [HOK
coeauHeHunil. @ocopHble yI0OpeHHS https://m.edsoo.ru/a218070a
[Tpaktudeckas padora Ne 6. Pemenne
60 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmorexa [IOK
p A https://m.edsoo.ru/8175ac3f
"Azot u hochop u ux coeMHCHUS"
VYriepona: HaXOXKJICHHUE B TIPUPOJIC,
AJUTOTPOITHBIE MO (pHUKAINN; bubmuoreka [JOK
61 .
¢du3nyeckrue 1 XMMUYECKHEe CBOWCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHHE
Oxcup yraepona(ll), oxkcun
62 e oyZ(I\I/)) (OJ'I)I)HaSI KHCJIOTa U €€ bubmorexa [TOK
yrIepon 24 https://m.edsoo.ru/dba58adf
cou
63 Perenue 3a1a4 pa3IMuHbBIX THIIOB bubmorera [OK
A& https://m.eds00.ru/6029b609
Kpemunii: Hax ok AeHNE B IIPUPOJE,
64 cr?oc06m MOJTy4YCHUS q)mnzecI:)Kne " bubmmorexa LIOK
yi L https://m.eds00.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuusi(1V), kpeMHueBas bubnuoreka [JOK
KHCJIOTa, CUIMKATBI https://m.edso0.ru/3170e7bl
IIpumeHeHne KpEeMHHUS U €ro Bubmiorexa OK
66 P P https://m.edso0.ru/393cdac0

COCIUHCHUM. CTeKJ'IO, €ro noJIyucHuce,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKIIA

67 Pemrenne 3agad pa3IMYHbIX THUIIOB bubmiorexa HOK
A&T P https://m.edsoo.ru/b624f801
68 CucreMarn3anus U 0000IICHIE 3HAHUI bubmuoreka [JOK
o TeMe "HemMeTamibr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no reme bubnuoreka IIOK
"Hemerannsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmmoreka LIOK
paboThI, KOPPEKIIHS OITHOOK https://m.edso0.ru/2b7e9510
[TonokeHne METAJIIIOB B
[Teproauueckoil cucteMe XUMUYECKUX
71 siieMeHTOB. OCOOEHHOCTH CTPOECHUS bubmiorexa HOK
’ p https://m.edso0.ru/9839c16c¢
AIIEKTPOHHBIX 000JIOYEK aTOMOB
METAILIOB
OO6mue puznueckre CBOMCTBA
712 meraioB. [IpuMenenne MeTaIoB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Koppozust bubnmoreka [IOK
METAaJJIOB https://m.edsoo.ru/42b872e3
74 Pemtenue 3amad pa3anyHbIX TUIIOB bubnnorexa I[OK
At p https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUHN PsiIT HAPSKEHU I
75 MeTaiutoB. O0IIHe CIIOCOOB! MOTYUEHUS bubnnorexa [OK
- Yo i https://m.edsoo.ru/94eb377a
METAILIOB
OOu1as xapakTepucTika MetayuioB |A-
76 rpynisl [leppoanaeckoil cucTemsl bubmuoreka IIOK

XUMHUYECKUX 3JIEMEHTOB. Hatpuil u
KaJIMii: ody4yeHue, pusnueckue u

https://m.edsoo.ru/el2c¢26b3
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XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB M MX COCAMHCHUI

O6mrast xapakTepuctuka Metaion HA-
rpynisl [leppoanaeckoit cuctemsl
XUMHYECKUX DJIEMEHTOB. Maruuii u

Bbub6nunoreka [JOK

77 .
KaJbIUi: Mody4YeHue, Gusndeckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUIN
78 JKEcTkocTh BOABI M CIIOCOOEI €€ bubmuoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
79 AJIOMMHUH: TOTy4eHue, (pu3ndeckue u bubmuoreka LIOK
XUMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edso00.ru/0e79b266
AmM@orepHBIC CBOIMCTBA OKCHIA U
TUJIPOKCHUJIa aJTFOMUHUS, bu6mmoreka [JOK
80
TUIPOKCOKOMIUIEKCHI aITIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemenwe 3aau pa3aMuHbIX THIIOB
IIpaktuyeckas padora Ne 7. Pemenue
82 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubamorexa LIOK
" P " https.//m.edsoo.ru/27a4af43
Mertanibl TJIaBHBIX TTOATPYIII
OO6mrast xapakTepuCTUKa METAJIIIOB
no6o4HbIX noArpynn (b-rpymm) bu6mmoreka [IOK
83 .
[Teproauueckoil CUCTEMbI XUMUYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
DU3NYECKHE U XUMUYECKUE CBOWMCTBA
84 XpoMa U €ro COeTUHEHUH, UX bubmmorexa IIOK
p A ’ https://m.eds00.ru/9911bef3
MIpUMEHEHNE
85 Baxkneimme coeMHEHNS MapraHua. bu6nuoreka [IOK
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HCpMaHF aHaT KaJu:da, €ro
OKHMCIINTEIIFHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duszndyeckre U XUMHYECKHE CBOMCTBA

86 JKellesa U ero coequHeHni. [Tomydenne bubmorexa HOK
g ’ i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIJIABOB JKeJie3a
dusndeckre 1 XUMHUIECKUE CBOICTBA
87 MEIN U €€ COeUHEHUN, NX bubmnorexa [OK
A 8 ’ https://m.eds00.ru/2bc0f954
MIPUMCHCHUE
duznyeckre U XUMHYECKHE CBOMCTBA
88 IIMHKA U €T0 COSIMHECHUH, NX bu6mmoreka [JOK
IIpUMeEHEHUE. [ UIPOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTnueckas padora Ne 8. Pemenue
89 HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnuorexa [IOK
" P " https://m.edsoo.ru/a6e352ea
MeTtannsl TOOOYHBIX TOATPYIITT
90 Pemrenne 3amad pa3IMYHbIX THIIOB bubnnorexa [OK
AaTp https://m.edsoo.ru/a8b83d83
O0001IEHE U CHCTEMATHU3aIHA
91 HM3YYEHHOr0 MaTepualia 1o TEME bubmiorexa HOK
\ Y | P https://m.edsoo.ru/e91fe975
MeTtamisl
92 KontponbHas pabora no reme bu6mmoreka [IOK
"Metanabr" https://m.edsoo.ru/83f63ea3
AHanus pe3ysbTaToB KOHTPOJIBHOU bubmuoreka [IOK
93
paboThI, KOPPEKIIHUS OMTHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecrieueHun
94 YCTOWUYMBOI'O pa3BUTHUS YEIIOBEUECTBA. bubanoreka LIOK

IlonsTue o HAaYYHBbIX MCTOAaX
HCCICI0OBaHUA BCUIICCTB

https://m.edso0.ru/080fe1f0
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HaquLIe MMPUHIHAIIBI OPraHUu3alun
XUMHYECKOI'O ITPOU3BOACTBA.

bu6mmoreka [JOK

95 1
[TpombIIIEHHBIE CITOCOOBI TOYYSHHS https://m.edsoo.ru/2e45a44f
BOKHCHIIIUX BEIECTB
XUMHUYECKOE 3arpsI3HEHUE
96 OKpY’KalOIleH CpeJibl U ero 1 bubmorexa [TOK
PYRAIOMEN Cpelt https://m.edsoo.ru/9f11bf51
TTOCJICACTBHS
97 XUMUS U 3J0POBbE YEITOBEKA. 1 bu6mmoreka [JOK
JlekapcTBeHHBIE CpeACTBa https://m.eds00.ru/a6552721
98 Xumust nuiy. Pojib XxumMuu B 1 bu6mmoreka [JOK
o0ecrieueHuH MUIIEeBOi 0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 bu6mmoreka [IOK
cpeactBa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHeliue
100 CTPOUTEIBHEIE U KOHC LIHOHHBIE 1 bubmorera [OK
P TPyK https://m.eds00.ru/61e69003
MaTepuabl
X¥Mus B CEITbCKOM XO3SIMCTBE.
101 Opranuueckue 1 MUHEpaIbHbIE 1 bubmmorexa [IOK
P P https://m.eds00.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus u 0000IIeHIE 3HAHUNA 1 bubmuoreka [[OK
10 TEME https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME
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ITPOBEPAEMBIE HA ET'D 110 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kox
NpoBepsieMoro
TpeOoBaHUS

IIpoBepsiemble TpeOGOBaHUS K IPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHON POrpaMMbI CPeAHEro 001ero
oOpa3zoBaHus

1

Bnagenue cucteMol XUMHYECKUX 3HaHHI>i, KOTOpas BKIO4YacT:

11

OCHOBOIIOJIArarolUe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, HU30TOIbI,
SIIEKTPOHHAsE 000I0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHUE AaTOMa, HOH, MOJEKYIa,
BAJICHTHOCTb, ANEKTPOOTPHUILIATENBHOCTb, CTETEHb OKHCIIEHUS,
XMMHUYECKas CBs3b (O- W T-CBSA3b, KpAaTHBIC CBS3M), THOpUAW3AIMS
aTOMHBIX oOpOuTanei, KpUCTaJUIMUECKas pelmeETKa, MOJb, MOJSpHas
Macca, MOJISIpHBIM O0O0BbEM, MOJsSIpHAs KOHLEHTpPAlLUs, pPacTBOPHI
(MCTUHHBIE, AWUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTMAPATHI, YIIEPOJHBIN
CKeleT, (YHKIMOHANbHAs TPYIINa, paguKal, HW30MEpbl, CTPYKTYpHas
dopmyna, uzomepus  (CTpYKTypHas, reomeTrpuyeckas  (1uc-,
TpaHCHU30MEpHsI), TOMOJOTMYECKMH psii, TOMOJOTH, YIJIEBOJOPOJIbI,
KUCIIOPOA- U a30TCOJEPIKAINE COEANHEHUs, OMOIOTMYECKH AKTHUBHBIC
BellecTBa (yriaeBo/bl, XKUPbI, OEIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, pU(OPMUHT, TUIIBI
XUMHUYECKUX peakUuuid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
SHJOTEPMUYECKUE, PEAKIIUUd MOHHOIO0 OOMEHa, TOMO- U T'€T€pPOreHHbIE,
oOpaTtuMble U HEOOpaTHMBbIE), PACTBOP, SJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
IEKTPOIMTUYECKas] AUCCOLUAIUS, CTETIEHb JUCCOLMALNN, OKUCIUTEND,
BOCCTAHOBUTEIb, JJIEKTPOJU3, CKOPOCTh XHMHYECKOH  peaKIHH,

XUMHUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpHUS] XHUMHUYECKOTO CTPOCHUSI OPraHMYECKUX
BemiecTB A.M. ByrnepoBa, Teopusi 3JIEKTPOIUTUYECKON TUCCOIMAINH,
[Mepuoanueckuii 3axkon [[.J11. MenneneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMHUH, MHUPOBO33PEHUYECKUE
3HaHMUs, JICKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SBJICHUWM, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA Ha aTOMHOM, MOJIEKYJISIPHOM U HaJMOJIEKYJISIPHOM YPOBHSX

1.3

npeaAcCTaBJICHUA 0 MCXaHuU3Max XUMHUYECKUX pCaKHI/II\/’I,

TEPMOANHAMUYCCKUX n KHMHETHYCCKHUX 3aKOHOMCPHOCTAX nux




IMMPOTCKAaHUs, 0 XUMHUYCCKOM PABHOBECUH, NUCIICPCHBIX CUCTCMAX

14

(GaKkTOJIOTUYECKUE CBEACHHS O CBOKMCTBAX, COCTaBE, TMOJIYUYCHUH |
0€30macHOM  HCIOJB30BAHMHM  BAXKHEHIIMX  HEOPraHUYECKUX U
OPraHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOH JEATEIHHOCTU

YCIO0BCKa

1.5

O6H.II/IG HAaYYHBIC MPUHOHUIIBI XUMHUYCECKOIO IMPOHU3BOACTBA (Ha npumMepe
IMPpON3BOACTBA CCpHOﬁ KHMCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60TKH

HeTH)

CdopMUpOBaHHOCTH YMEHHH BBISIBIISTH:

2.1

XapPaKTCPHBIC INPpU3HAKK U  B3aMMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
INPUMCHATH COOTBCTCTBYIOINHUEC TIOHATHUA IIPU OIMMCAHUHU CTPOCHUSA H

CBOICTB HCOPTaHUYCCKUX U OPraHNYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aUMOCBSI3b XUMHYECKUX 3HAHWU C TOHATHUSMU WM TIPEICTABICHUSIMU
JIPYruX MPEeAMETOB i 00jee OCO3HAHHOTO MOHUMAHUS M OOBSICHEHHS

CYIIHOCTHU MAaTCPUAJIBHOIO CAMHCTBA MHpPa

C(bOpMHpOBaHHOCTB YMCHUSA UCITOJIB30BATh:

3.1

HAaUMEHOBAaHUSA XUMHYECKUX COCIUHEHHM MEXIYHAapOAHOr'0 COH3a
TEOPETHUYECKON U TMPUKIAAHON XUMUU U TPUBUAIbHBIC Ha3BaHUS
BEIIIECTB, OTHOCAIIMXCS K W3yYEHHBIM KJaccaM OpPraHUYeCKUX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XMMHUYECKYI0 CHUMBOJMKY JUISI COCTaBICHHMS (POPMYJI HEOPraHUYECKUX
BEIIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAILEHHBIX

U CKEJIETHBIX) (pOpMyJT OpraHNYeCcKUX BELIECTB

CdopMupoBaHHOCTh YMEHHSI KIACCU(UIIUPOBATH:

4.1

HCOPraHNM4CCKUC BCHICCTBA, CAMOCTOATCIIBHO BBIGI/IpaTB OCHOBaHUA H

KpPUTEPUH TS KJIacCH(PUKALINU N3yIaeMbIX XUMUYECKHX 00ObEKTOB

4.2

OpraHu4eCKUuc BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KpPUTEPUH JUIs KJTacCU(UKAIIMY U3Yy4aeMbIX XUMUYECKUX OOBEKTOB

4.3

MO0 Pa3NUYHBIM TpPU3HAKaM (YUCIY U COCTaBYy pEarupyrolux BeIIeCTB,
teroBoMy  3(ddekTy peakuuu, W3MEHEHUIO CTENeHEeH OKHCICHUS

AIIEMEHTOB, 00PAaTUMOCTH PEAKLUH, YYACTHIO KaTaIn3aTopa)

ChopMUpOBaHHOCTh YMEHHUSI XapaKTEPU30BaATh SJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSHUM) ¥ HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonoB Ilepunoanueckoit cucremsr . 1.
MeHneneeBa 1 UX BaJICHTHBIC BO3MOXXHOCTH, UCIIONB3YS TOHITHS S-, p-,

d-351eKTPOHHBIE OPOUTAIIH, SHEPIETUYCCKIE YPOBHH




C(I)OpMI/IpOBaHHOCTB YMCHHUA OOBSCHATH 3aKOHOMCPHOCTU HU3MCHCHMUS
CBOMCTB XMMMYECKHUX DJIEMEHTOB M O6p33yeMBIX UMH COCOUHEHMH II0

nepuoJaM u rpynmnam

ChopMUpPOBAaHHOCTH yMEHHUS COCTABJISATH YPABHEHUS] XHMHYECKHUX

peaKkuMil ¥ pacKpbIBaTh UX CYIIHOCTh:

7.1

OKHCJIIMTCIBbHO-BOCCTAaHOBHUTCIIbHBIX pCaKHI/Iﬁ oCpeACTBOM COCTABJICHUA

QJICKTPOHHOI'O OanaHca dTHX peaKHI/Iﬁ

7.2

YpPaBHEHUSl pPEaKUMHM pa3IMYHbIX THIIOB; IIOJHBIE M COKpAUIEHHBIC
YpaBHEHUS peakiuil HOHHOro oOMeHa, YUYUThIBasl YCJIOBUS, IPU KOTOPBIX

3TH pEeaKUUH UAYT A0 KOHIA

7.3

peakiuii THAPOIN3a, pPeakiuil KoMILieKkcooOpa3oBaHHs (Ha MpuUMepe

TUAPOKCOKOMILIICKCOB TMHKA U a.]'IIOMI/IHI/Iﬂ)

ChopMHupOBaHHOCTH YMEHUS TTOATBEPIKIATh:

8.1

Ha KOHKPCTHBIX IIPUMEPAX XaApaKTEp 3aBUCHUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHn4eCKux COCJIMHEHUN OT KpaTHOCTH U THUIIA
KOBAJICHTHOM CBSI3U ((5' n TE'CBHSI/I), B3aUMHOI'O BJIUAHUSA aTOMOB U T'PYIIIL
aTOMOB B MOJICKYJIAX, a4 TAKIKE OT 0COOEHHOCTEM pcain3anuu pa3jInIHbIX

MCXaHN3MOB ITPOTCKAHUA peaKI_II/Iﬁ

8.2

XAapPaKTCPHBIC XUMHWYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYHOIIMMHA

DKCIIEPUMEHTAMH U 3alIUCSIMU YPABHEHUN XMMUYECKUX PEAKIINI

CdopMupOBaHHOCTH YMEHHUSI XapaKTepU30BaTh COCTaB M BaKHEHIne
CBOMCTBAa BEILECTB, MPUHAAJCKAIIMX K ONpeAeNEHHBIM KiaccaM u
rpynmnaMm coeIMHEHUN (IIPOCThIE BEIIECTBA, OKCUbI, TUIPOKCUIbI, COIH;
YIIEBOJIOPO/IbI, MPOCThIE A(UPBI, CIUPTHI, PEHOIBI, aTbAETHAbI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE J(UPBI, KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCJIOTBI, OCIIKH)

10

ChopMHpOBAaHHOCTh YMEHHUS TPOBOJUTH PACYETHI TIO XHUMHUYECKUM
dbopMynaM W YpaBHEHUSM XHMHUYECKUX PEAKIUH C HCIMOIb30BAHUEM

(GU3NIECKUX BETHYUH:

10.1

Macchl (00bEMa, KOMMYeCcTBa BEIIECTBA) MPOJAYKTa PEaKlUu, eCIU OIHO
U3 UCXOIHBIX BEIIECTB JaHO B BUJE pPacTBOpA C ONpeaAeIEHHON MacCOBOM

J0J1ei pacTBOPEHHOTO BEIIECTBA MIIM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOW WJIM 00BbEMHOMN J0JIH, BBIXO/Aa MPOAYKTA PEaKLIUU

10.3

TeroBoro 3¢ dexra peakuuit

104

00BEMHBIX OTHOIIIECHHI Ta30B

10.5

M0 HAXOXKJICHUIO XUMUYECKON (pOPMYJIbI BEIECTBA




11

Bnanenue cucremoi 3HaHMM O METOJAX HAyYHOIO MO3HAHMS SIBJICHUU
MIPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTH
9TU 3HAHUSA NPU IKCIIEPUMEHTAIBHOM MCCIENOBAaHUM BEILECTB U IS
OOBSICHEHHSI XHMHUYECKUX SIBICHHUM, HUMEIONIMX MECTO B MPUPOJE,

HpaKTHQCCKOﬁ JIeATEILHOCTH Y€JI0BEKa U B IOBCEIHEBHOM KHU3HU

12

ChopMUPOBaHHOCTh YMEHHSI TPUMEHATh (MCIOJIB30BaTh) 3HAHUS O
COCTaBe W CBOMCTBaxX BEIIECTB [UISI SKCIEPUMEHTAIBHON TPOBEPKHU
TUTIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
peakimii W TPOTHO3UPOBAHUS BO3MOKHOCTEM WX OCYIIECTBIICHUS,
CHUCTEMHBIC XMMHYECKUE 3HAHUS ISl OOBSICHEHHS W TIPOTHO3UPOBAHUSI
SIBIICHUH, WMEIOIIMX €CTECTBEHHOHAYYHYIO TPHUPONY; JUISl TPUHSATHS

TpaMOTHBIX peIHGHI/Iﬁ HpO6J'I€M B CUTyallusX, CBA3aHHBIX C XAMHEH

13

ChopmMupoBaHHOCTh YMEHUS IJIAHUPOBATh M MPOBOJUTH XMMHUYECKUN
SKCHEPUMEHT (MOJlyYeHHEe U H3Y4YEHHUE CBOMCTB HEOPraHWYECKUX H
OpPraHUYECKUX BEIIECTB, KAYECTBEHHBIE PpEaKLUHUH YIJIEBOJOPOAOB
pa3IMUHBIX KJIACCOB U KUCIOPOJCOAEP)KALIMX OPraHUYEeCKHX BELIECTB,
pelieHue JKCIIEPUMEHTAIbHBIX 3az1a4 o pacro3HaBaHUIO
HEOPraHMYEeCKHX M OPraHMYeCKUX BEIIECTB) C COOJIOJCHHEM MpPaBUI
O6e3omacHOro  oOpalleHuss C  BeleCTBAMH U J1abOpaTOpHBIM
obopynoBanueMm; (popMyJIupoBaTh LIEIH UCCIEOBAHUS; PEACTABIATh B
pa3nu4yHOi ¢dopMe pe3ynbTaThl HKCIEPUMEHTA, AaHAJIU3UpOBaTh MU

OLICHUBATH UX NOCTOBCPHOCTH

14

CdopMHUPOBaHHOCTh YMEHHMSI OCYIIECTBJISATH LEJEHANPABICHHBIN MMOMCK
XUMHUUYECKOH MH(GOpMAIMY B Pa3IMYHBIX HCTOYHHMKAX (HayyHas U yueOHO-
Hay4yHas JTUTepaTypa, CpeaCcTBa MaccoBoM nH(popmanuu, ceTh MHTEpHET N
JOpyrue), KpUTUYECKH aHATU3UPOBaThb XMMHUYECKYI0 HH(OpMaLHIO,
nepepadaThiBaTh €€ U HCIIOJB30BaTh B COOTBETCTBUU C IOCTaBJIEHHOM

yaeOHOMU 3a1aueit

15

ChopMHpOBaHHOCTh ~ YMEHHUS INPOTHO3UPOBATH, AHAIW3UPOBATH U
OLIEHMBATh MH(POPMALMIO C TO3ULIMNA SKOJIOTMYECKOH Oe30MmacHOCTH
HOCJIEZICTBUI OBITOBOM M TNPOM3BOJICTBEHHOHN JIEATEIBHOCTH YeJIOBEKa,
CBSI3aHHOM C mepepabOTKON BemecTB; C(HOPMUPOBAHHOCTH YMEHUI
OCO3HaBaThb  ONACHOCTb  BO3ACHUCTBUS  HA  JKMBBIE  OpPIaHU3MBI
ONpPENEIEHHBIX BEUIECTB, IIOHMMAs CMBICH TOKa3aTensl MNpeneabHON
JONYCTUMOM KOHILIEHTpAllMM, M TOSACHATh Ha MpHUMEpax CHOCOObI
YMEHBIIEHUS U NIPEAOTBPAILEHUS UX BPEJHOIO BO3/IECHCTBUS HA OPraHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO XUMHUn
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Teopernueckne OCHOBbI XUMHUH
Crpoenne BemectBa. CoBpeMeHHasi MOJIENb CTpOeHUsi aToMa. Pacrmpezenenue
AJIEKTPOHOB MO DJHEPreTHYECKUM YpOBHsM. Kiaccudukamus XUMHYECKUX
11 sreMeHTOB. OCOOEHHOCTH CTPOCHHUS YHEPTETHYECKUX YPOBHEN aToMOB (S-, p-, d-
anemeHToB). OCHOBHOE W BO3OYXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs
KOH(UTYypanus aroMa. BaeHTHBIE 2JIEKTPOHBI
[lepuonuueckass cucrema xumuueckux odaemeHtoB .M. Menneneena.
Ousnueckuit cmbica [lepuonnueckoro 3akona [[.M. Menneneesa. [lpuuunbsl u
1.2 3aKOHOMEPHOCTH WM3MEHEHHsI CBOWCTB DJJEMEHTOB U HUX COCAUHEHUH IO
epuojlaM M TIpynnamM. 3aKOHOMEPHOCTHM B M3MEHEHHUHM CBOMCTB IPOCTBIX
BEILIECTB, BOAOPOJAHBIX COEIMHEHU, BBICHINX OKCHUJIOB U THIPOKCUOB
13 BaneHTHOCTB. D7eKTpOoOTpUIIATENbHOCTh. CTEIEHh OKUCICHUS
Bunel xumudeckoi cBs3M (KOBaJeHTHas, MOHHAsA, METAITTHYECKasi, BOAOPOIHAs)
14 U MeXaHu3Mbl e€ o0pa3oBaHus. MeXMONEKyIsipHbIe B3auMoieicTBUs. BemecTBa
' MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. THUIbl KPUCTATIMYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKOW PEIIETKN
15 XuUMHYeCKas peakuus. Knaccudukanms XUMHUYECKUX peaxkuuii B
' HEOPraHWYECKON M OPraHNYECKON XUMUH. 3aKOH COXPaHEHUS MacChl BEUIECTB
1.6 CKopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB
1.7 TenoBsie 3peKTh XUMUYECKUX peakiuil. TepMoxuMudeckre ypaBHEHUS
18 OOpatumble peakiuu. XuUMHYeCKoe paBHOBecue. DakTOphl, BIUSIONINE HA
' COCTOsIHME XuMuyeckoro pasHosecus. [Ipunuun Jle [larense
Onektponutrueckas auccounanus. CunapHble W ciadbie dekTponuThl. Cpena
1.9 BOJHBIX pACTBOPOB BEIIECTB: KHCTAs, HEUTpanbHas, IienodHas. CTeneHb
aUcconuanuu. Peakimy HOHHOTO 0OMeHa
110 I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokaszarens (pH)
' pacTBopa
CriocoOBI BEIpKEHUST KOHIICHTPAIIUU PACTBOPOB: MAaCCOBasi OISl PACTBOPEHHOTO
1.11 BEILIECTBA, MOJIIpHas KOHIIGHTpauus. HaceillieHHble W  HEHACHIIEHHBIE
pacTBOpbI, paCTBOPUMOCTE. KpucTtamtoruaparsl
112 OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHune BemecTB B cpenax ¢

Pa3HbIM 3HAYCHHUECM pH MeTtoabl QJICKTPOHHOI'O OanaHca




1.13

DNEeKTpOJIN3 pacCTBOPOB M PacIVIaBOB COJIEH

OCHOBBI HEOPTaHUYECKON XUMUU

2.1

Knaccugukamnus HeopraHndeckux coenHeHni. HoMeHknarypa HeopraHmuecKux

BCIICCTB

2.2

XWMHYECKHE CBOMCTBA BAXKHEWINIMX META/UIOB (HATPUM, KaluHMi, KaJabIUH,
MarHui, aJlfOMUHUN, ITUHK, XpOM, JKelle30, MeIb) M HUX coeauHeHui. OOmue

CITIOCOOBI IMOJIYYCHH METAJIJIOB

2.3

XUMHUYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TaJIOr€HOB, CEphbl, a30Ta,
dochopa, yrmepoma W KpeMHHS) U UX  COCINMHEHUH  (OKCHIOB,

KHUCJIOPOJICO/IEPKALINX KUCIIOT, BOJAOPOJHBIX COEAMHEHN )

2.4

I'eneTnueckas CBA3b HCOPTaHNYCCKUX BEHICCTB, IIPUHAJICKAIINX K Pa3JINYHbIM

Kji1accaM

2.5

#HHHPar##H# nentudukanus HeopraHndeckux coennHeHnii. KauecTBeHHbIe

PCaKi Ha HCOPraHMYCCKHUEC BCIICCTBA U NOHbL

OCHOBBI OPraHUYECKOW XUMHUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUM XMMHUYECKOTO CTPOEHHUS OPTaHUYECKUX
coenuuennit A.M. ByrnepoBa. YriaepoHblil CKeIeT OpraHUuYeCKONM MOJIEKYJIBI.
KpatHocTh XMMHYECKOW CBSA3HM. S- M P-CBsA3U. SP3-, SP2-, SP-ruOpuaAM3aLuu
opOuTaneii aToMOB yrieposaa. 3aBUHCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOT'O

cTpoeHus MosieKyll. I'omonoru. I'omonorudeckuit psa. Mzomepus u uzomepsl

3.2

[Tonsitue o  dynkumoHanpHOM  rpynme.  OpueHTanoHHbIE 3 (EKTHI

3aMECTUTENIEH

3.3

[IpencraBienue o KiaccupUKAIMK OpPraHUYEeCKUX BemecTB. HomeHkiarypa
OpPraHWYECKUX COEIUHEHUH (CUCTEMaTHyecKas) W TpUBHAJIbHBIE HAa3BaHUSA

BOKHEUIIMX MIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BELIECTB

3.4

CBoOoaHOpaAWKAIBHBIA W HMOHHBIM MeEXaHU3Mbl peakuuu. I[loHsTHE O

nykieodwite u anexrpodue. [IpaBmio Mapkosuukosa. [IpaBuio 3aiiieBa

3.5

Ankanpl. XMMHUYECKUE CBOMCTBA AJIKAaHOB: IaJIOTEHUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE DPAa3I0KEHHUE, KPEKUHI, Hu3oMepu3aunus, ropenue. Ilomydenue
ankaHoB. [luxmoankansl. Crenuduka CBOWCTB LUKIOAIKAHOB C  MAalbIM

pa3sMCpoM IHKJIIA. PeaKI_[I/II/I MNPUCOCANHCHUS U PAAUKAJIBHOI'O 3aMCIICHUS

3.6

Ankenbl. XMMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCANHEHUS (TaJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAJIOTCHUPOBAHUE, THApATAIUs), TOPEHUS, OKUCICHUS H
nonuMepu3aruu. [IpoMbinuieHHBIe W J1a0OpaTOpHBIE CIOCOOBI  TTONYYCHUS

AJIKCHOB

3.7

AJ'IKa,Z[I/IeHLI. XHUMHYECKHE CBOMCTBA alIKaJHuCHOB: pcaknuuun MNpUCOCANHCHUA

(F UIPUPOBAHUC, TaJIOr eHI/IpOBaHI/IC), TropCcHUA W IMOJIHUMCEPHU3ALUH. HonyquI/Ie




AJIKaJUCHOB

3.8

AnkuHbpl. XMMHYECKHE CBOWCTBA: pPEaKIMU MPUCOEINHEHUs (raJloreHupoBaHue,
THJIPUPOBAaHUE, THApATAIMs, THAPOraJOreHupOBaHUE) KaK CHoco0 TOITyYEeHUs
IIOJINMEPOB M APYIMX IOJE3HBIX INPOAYKTOB. Peakiuu 3amemenus. ['openue
aleTUIeHa KaK NCTOYHHMK BBICOKOTEMIIEPATYPHOIO INIAMEHHM Il CBAPKU U PE3KU

MCETAJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XHUMHYECKHE CBOWMCTBa O€H30Ma: pEaKUUH AJIEKTPOPHUILHOTO
3aMelIeHHs], TMPUCOCTUHEHHS (TUAPUpOBaHUE, TalloreHupoBanue). Peaxius
ropeausi. OCOOCHHOCTH XUMHUYECKHX CBOMCTB Toiyona. [lomydenwe OeH3ona.
OcoOeHHOCTH XUMHUYECKHMX CBOMCTB crtupona. [lonmumepusamusi crupona.

Cnoco0b1 MOJIYYCHUA U IPUMCHCHUEC apOMATUUYCCKUX YTIICBOJOPOAOB

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHWMHUYECKHE CBOMCTBa:
B3alMOZEHCTBE C  HaTpueM Kak CHoco0  yCTAHOBJIEHUS — HaJWYMs
THAPOKCOTPYNIBI, €  TAJIOT€HOBOAOPOAAMHM  KaK  CHOCO0  MONY4YeHHs
pacTBOpHUTENEH, BHYTPU- U MEXMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[Tonyuenue sTaHona: peakuus OpOKEHHUS TJIIOKO3bI, TUApaTalus >3TUJICHA.
OTUIEHITIMKONIb U TJIMLUEPUH KaK MPEICTaBUTENN MPEAEIbHBIX MHOI0aTOMHBIX

CIIMPTOB

3.11

@®enon. Xumuueckue cpoiicTBa ¢eHona (peakiuu ¢ HATPUEM, THIPOKCHUIOM

HaTtpus, Opomom). [Tonydyenne denona

3.12

Anbaeruapl. XUMUYECKHE CBOMCTBA IPEIENIBHBIX AlIbJETU0B: THIAPUPOBAHUE;
Ka4eCTBEHHBIC PEaKIMH Ha KapOOHWIBHYIO Tpynmy (peakmusi «cepeOpsHOoro
3epkaia», Bzaumozelicteue ¢ ruapokcuaoM meau (ll). [lonydyenue npenenbHbIX
AIBACTUAOB: OKHCJICHHUEC CIIMPTOB, THUApaTaliud alcTUJICHA. AIIGTOH KakK

MNpeaACTaBUTECIIb KCTOHOB. OcobeHHoCTH PCaKMu OKHUCJIICHHUA all€TOHA

3.13

Kap6OHOBI>I€ KUCIIOTEL. XWMHWUYECKHUE CBOMCTBA MNpCACIbHbIX OJHOOCHOBHBIX
Kap6OHOBBIX Kuca0T. OCOOEHHOCTH XUMHYECKHUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquHe NpeACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHMCIICHUC
AJIKAHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJIbACTHIOB. Bricmme npeaCiIbHbIC U

HCIIPCACIIbHLIC Kap6OHOBBIe KHCJIOTHI

3.14

Cnoxueie d3¢upsl u xupbl. CrocoObl TONXYYEHHS CIOXKHBIX 3(UPOB.
OOpatuMocTs peaknuu >Tepuduranuu. [IpuMeHeHHe CIOXKHBIX >(QHPOB B
MUIIEBOH M map(IOMEpHOH MPOMBINIUIEHHOCTH. JKUpPBI Kak CIOXHBIE 3(UPHI
[NIMLEPUHA W BBICHIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOICTBA J>KHUPOB:
THJIPUPOBAaHUE, OKHCIeHHe. [ HMIponmu3, WM OMBUICHHE, >KUPOB Kak CIocod
MIPOMBILIUIEHHOT'O MOJYY€HHUs COJIEH BBICIIMX KApOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHUX Kap60HOBI)IX KHCIIOT

3.15

XHUMHUECKHE CBOMCTBA TIIIOKO3BI: peakiuun C Y4YaCTHEM CIIMPTOBBIX U




aNIbJICTUIHONW TPYNI U MOJOYHOKHCIOE OpoxeHue. IIpuMeHeHne TIOKO3bI, €&
3HAUEHHUE B KU3ZHEIEATEIBHOCTU OpraHusMa. Jlucaxapuapl: caxaposa, MajbTo3a.
BoccranaBinuBamomuye M HEBOCCTaHABJIMBAIOIIME aucaxapuabl. I'maponus
nucaxapunoB. [lonmcaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYT
Kpaxmaja, IJIMKOT€Ha U LeUIrosio3bl. PU3NYecKue CBOMCTBA KpaxMmayla |
LEJUTI0N03bl. XHMMHUYECKHE CBOMCTBA Kpaxmaya: THIPOJIHM3, KauyeCTBEHHas
peakius ¢ MoAOM. XMMHYECKHE CBOWMCTBA LIEJUIIOJIO3BI: TUAPOJIN3, MOIYyYEHUE
3¢upoB nemwtrono3bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,

alleTaTHBIN 1ENK)

3.16

AMMHBI. AMHHBI KaK OPraHUYECKUE OCHOBAHUS: PEaKIMU C BOAOW, KUCIOTaMH,
peakuus TOpeHWs. AHWIMH Kak NpEACTABUTENb apOMATHYECKUX aMHHOB.
XWMHYECKHE CBOWCTBA aHWJIMHA: B3aUMOJICUCTBHE C KHCIOTaMH, OpOMHOM
BOJOHM, okucieHue. [loaydyeHne aMHHOB alKWJIMPOBAHMEM aMMHaKa |

BOCCTAHOBJICHHEM HUTPOIPOU3BOHBIX YIJIEBOAOPOI0B

3.17

AMUHOKHCIOTBI U O€JIKH. AMHHOKHCIOTBI Kak aM(l)OTCpHBIe OPraHUYCCKUC
COCIMHCHMA. OcHOBHBIC AMHWHOKHCJIOTHI, o6p33yromne Ocnku. XUMHYECKHE
CBOICTBa OCIIKOB: ruapoJn3, ACHATypauusd, Ka4YCCTBCHHBIC (I_IBCTHLIC) pCaKkuuun

Ha OenKu

3.18

CtpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB TIOJUMEPOB OT
cTpoeHuss Mosiekysl. OCHOBHBIE CIOCOOBI TOJYYEHHS BBICOKOMOJIEKYJISPHBIX
COCIMHEHUM: PeaKIUu TOJUMEpHU3ali U MonuKoHAeHcauu. Kimaccudukams

BOJIOKOH

3.19

#HH#Par##H# nentudukanus opraHMueckux coeuHeHuil. Pemmenne

SKCIICPUMCHTAJILHBIX 3a/1a4 Ha PACIIO3HABAHNUEC OPTaHNYCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKAY KilaCCaMU OpPraHUu4YCCKUX COGI[I/IHGHI/Iﬁ

XUMHA U KU3HDb

4.1

XuMHs B TIOBCEIHEBHOW >ku3HM. lIpaBmia Oe3omacHO pabOThI C €IKUMH,

TOprOYMMHU U TOKCUYHBIMU BEIICCTBAMU, CPEACTBAMU OBITOBOM XHMUHU

4.2

XuMus U 310poBbe. XUMUS B MEIMUUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUSI B
NPOMBIIUIEHHOCTH. XUMHUSL U JHEpPreTHKa: MPUPOAHBIA U TOMYTHBIH HEe(TIHOH
rasbl, IX COCTaB U Hcnoib3oBanue. CocraB HepTH U e€ mepepaboTka (IPUPOTHBIE

VCTOYHMKH YIJIEBOAOPO/IOB)

4.3

XUMHUA U DKOJOTUA. XUMHUYECKOE 3arps3HEHHE OKPYKAIOWIEH Cpelbl U €ro
nocnenctBus. Oxpana rugpocdepsl, mouBbl, arMochepsl, Giopsl U (ayHbl OT
XUMHUecKoro 3arpssHenus. [IpoGnema o0TX070B M MOOOYHBIX MPOAYKTOB.

AHBTepHaTI/IBHI)Ie HUCTOYHHKHU SHEPTUH

4.4

OGH.H/IC MNpEaACTAaBJIICHUA O MPOMBIIIJICHHBIX cocobax MOJIYYCHHUA XHUMUYCCKUX




BCIICCTB (Ha npuMepe IMpou3BOACTBA aMMHUAKa, CepHOf/'I KI/ICJ'IOTBI). ‘IépHaﬂ n
OBCTHAsA MCTAJUTypTrusl. Crekino )51 CHJIMKaTHas1 MMPOMBIIIJICHHOCTD.

HpOMBIIJ_U'I CHHas OpraHnvceckasd XHUMUA. CLIpBé JJIA OpFﬁHH‘-ICCKOfI

MPOMBIIUICHHOCTH
5 HH##Par### Tunibl pacu€THBIX 3a/1a4
#i#HPar###Pacu€Tsl Macchl BelllecTBa UITH 00bEMA Tra30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MIIM 00BEMY OHOTO M3 YUACTBYIOIIUX B PEAKITUU
BEIIIECTB
5.2 ###Par###Pacuérhl TemioBoro addexra peakuu
5.3 ###HPar##H##PacuéTel 00BEMHBIX OTHOLICHHI T'a30B PU XUMHUYECKUX PEAKIIUIX
5.4 ###Par#t#PacuéTsl macchl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTOB
' peaKIuu, eciau OJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 #H#Par###Pacuérbl MacCOBOM WM 0OBEMHOMN JTOJIM BBIXOJIA IPOYKTA PEAKIIUU
' OT TCOPETHYECKH BO3MOKHOT'O
#H##Par###Pacuérel macchl (00bEMa, KOTUYECTBA BEIIECTBA) IPOIYKTA PEAKITUH,
5.6 €CIIM OJTHO W3 BEIIECTB JaHO B BUJIE PAaCTBOpA C OMPEIeIEHHON MacCcOBO noei
pacTBOPEHHOI O BELIECTBA
5.7 #H#Par###PacuéThl ¢ UCIIOIB30BAHUEM MOHATHIN «MaccoBas J10JIs1», «MOJISpHas
' KOHIICHTPAIUS), «PACTBOPUMOCTHY
#H##Par###Haxoxx neHre MOIeKyJISIpHON (hOPMYJTbI OPraHUYECKOTO BEIISCTBA IO
5.8 €ro IJIOTHOCTH U MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTaB, HIIU IO

MPOAYKTaM CrOpaHHs




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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