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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa3zoBaTENbHON TpOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craupapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHusi y4dyeOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npoGuIbHOrO0 OOyYeHMs, MPU3BaHO obOecneunuTh oO0Ie00pa30BaTENbHYI0 |
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLMYME, a TAKXKe IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBIISICTCA OAHOW U3 MPUOPUTETHBIX TUCLUIIINH.

B mnporpaMMe no XMMHM Ha3HadeHue npeaMera «XuUMUA» IOJIy4daeT
HOAPOOHYI0  HMHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3yabTaToB O0y4YeHHs] M TpeOOBaHMH K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SBIISIIOTCS CJIEIYIOUIUE BBIIIOJIHIEMBIE IPOIPAMMON IO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol oOecreunBaeT
HOJyYeHHE NPEJCTaBICHUs O LEIX, COJEp)KaHuu, oOuieil crpaTeruu
0o0yuyeHus, BOCIIUTAHUS U PAa3BUTUSA O0YYAIOIINXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KaUECTBEHHBIX €r0
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT
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pacrpesielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pacipeaesieHue yueOHOr0 BpEMEHH, PEKOMEHIYEMOTO J1JIsI
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1aéT METOJIUYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeIMEeTHbIX, MPEIMETHBIX), a TaKKe C YY4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpenMera «XUMHUD»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYeHUU TMpeaMeToB 0a30Boro U yriayOJaEHHOrO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAMIOM IMOTYYEHUSI XUMUUECKOTO 00pa30BaHuUs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
o0Oy4Jarommxcs, BHIOPABIIUX OMPENEIEHHBIN NMPOPMIH 00yUYeHHUS, B TOM YHUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHON MPOTPaMMBbI CPEIHETO OOIIETO 00pa30BaHUS U3YUCHUE MTPEIMETA
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.
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CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpeneneHun mMoaxo/i0oB K 0TOOPY U CTPYKTYpPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoBYy copepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKas XUMUS» COCTaBIsI€T COBOKYMHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHMM TOJy4YaeT OMNpeJeEHHOEe TEOPETHUECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOn€HHOM YpPOBHE HU3y4YeHHUs MpeaMera obecrieueHa BO3MOXKHOCTh
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEI[ECTBA, XHMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX TIPOTEKAHUS pEaKIui,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJMHAMUKHU.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMH aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AIIEKTPOJIM3€ PACIUIaBOB U PACTBOPOB BeIlleCTB. B Kypce opraHnyeckoil XuMuu rnpu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHE UMEET TO, YTO HA COJIEPIKaHNE KYpPCOB XUMHH yIiyO0aEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSIHUE CMEXKHBIE MpeaMeTsl. Tak, Hampumep, B COJECpKAHUU
mpeaMeTa Ui KJIAacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10€ 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JAHHOM Cly4yae akleHT OyJeT clellaH Ha OOIINHOCTb METOJOB IO3HaHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonekyIsipHasi Teopusi B PU3HKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTUH, 3aKOHBI
TEPMOJANHAMUKH, JJICKTPOJIN3a, TPEACTABICHUS O CTPOCHUU BEILLIECTB U IPYTOE.

B T0O Xe BpemMs B colepkaHUM TpeaMera g KIAcCOB XUMHUKO-
Oouosiornueckoro npodusis O0OabIIUN yAENbHBIM Bec OyAeT UMMETh OpraHuuyecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO
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pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIA]BI, O€IKU, YTJIEBObl, HYKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHuUs 0
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0I1IeHaYyYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOrnactedt «EcTecTBeHHO-HayuHbIe MNpeaMeTbl», «Maremartuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 0011ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (POPMHUPOBAHHE OCHOB HAyKU
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpEIMeTa MpearoiaracT peaau3alnio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mNpeACTaBICHUNA: O MaTepUaIbHOM EJAMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEUeCTBa: B  pEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIECBOW 0€30TacHOCTH, B Pa3BUTHUU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIIEH KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOJTHOM Cpelie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIAPHOM,  HAAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
Hay4YHbIX IPUHIMIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MNOHWMaHHs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U
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MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a U OIEHKH C MO3UIINI HKOJOTUUECKON 0€30MacHOCTH MOCIIEICTBUI
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
(GyHKIMI 11EJIOCTHOW CHUCTEMBl CpeJHEero oOIero oOpa3oBaHUs NMPU H3YUYCHHUU
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX HCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHUE MHUPOBO33PCHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHBIX U TBOPYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pOBbIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX NIl U3YUYCHUS] XUMHUH HA YTITyOJIEHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUH.

[Ipenmer u 3HaUeHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIU3AIIMN AaTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnuHapHas, n1BoWHAasE U TpoiHas cBs3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJIaX
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX COoeAuHEHUN. MoneKynsipHble W  CTPYKTYpHBIE  (QOPMYIIBL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buasl u3omepun: CTpPYKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuKaMU OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYECKUX peakuuil. OKUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI IO MPEBPAIICHUI0 OPTaHMYECKUX BELIECTB MPU HarpeBaHuM (IUIaBJICHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o-cBsi3b. PU3MUECKHUE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyYEHUs] U TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOTEeKCaH) IUKIoankaHoB. CocoObl MOMy4YeHUs U IPUMEHEHUE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALKS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(tmuc-Tpanc-) uzomepus. Ouznueckue CBOMCTBA aKEHOB. XUMHUYECKHE CBONCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KaduecTBeHHbBIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPU3ALIMHI U TPUMEPU3ALINH,
OKHCJIEeHUsI. KUCTIOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJuKale, peakUud NPUCOECAMHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CnocoObl MOTy4YeHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwme.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, TUPOIH3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, IHAHOTPYIMY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3EC
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEepMaHTaHaTa Kaliks, B3aUMOJICUCTBHE alleTHUJIEHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJ YTIJIEBOJOPOAOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuili psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCJIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHl — STUJIEHIVIMKONb U TIULEpUH. DuU3NuecKue Hu
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakInii HyKJIeo(hUIsHOTO 3amenieHus. /leficTBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOTrHYECKUEe psANbl albJIETU0B U KETOHOB, OOIIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETUIOB U KETOHOB: PEAKIIMU IPUCOETUHECHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUSI U IPUMEHEHUE AJIbCTUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIIOTHBIE CBOWCTRBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCoOEHHOCTH CBOMCTB HEMPENEIbHBIX U apOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['omonoruyeckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U IIeJI0uHOoN cpeqe. OCOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIINX OCTATKU
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
¥ Tonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, ramsakro3a, pubosa,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jucaxapuasl: caxapo3a, MajabTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTr0NI03bl.  PU3MYECKHE CBOMCTBA KpaxMmajla M UEJUII0JIO3bl. XHMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEPUMEHTAJIbHBIE METOJbl H3YYEHHS BEHIECTB M HUX MPEeBpalllCHUM:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeTuibl (C THUIAPOKCHUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius rnunepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(ll), B3aumonecTBre kpaxmana ¢ HOA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTuyeckue W apoOMaTHYECKUE;, TMEPBUYHBIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHE Tpynm aToMoB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonydyeHue aHwiIMHA W3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN O
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaKiys TMOJUKOHJCHCAINK, OO0pa30BaHUE TMENTUIHON CBA3M.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBOopeHHe OEJIKOB B BOJIE, JCHATypamusi OCIKOB MpPU HAarpeBaHUM, IBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COEMHECHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast
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Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPUJ, TMOJUCTUPOJ, MOIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, IEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHMs] BEIIECTB M HUX MPEeBpaIlCHUM:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
TJIACTMACC U BOJIOKOHY.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOISIINUX B €70 COCTAB, HAXOXK/ICHUE MOJICKYIISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POpPMYIbI OpPraHUYecKOro BEIIeCTBA Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIWX eCTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHUEe, H3MEPEHHE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buomorus: kierka, opraHusM, S3KocHUcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.
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I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUILEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
ANIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNeKTpOHHbIE KOHPUTYpAlIMK aTOMOB JIEMEHTOB NEPBOTO0—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpHEH  CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMuueckass CBA3b. Buabl XWMHYECKOM CBSI3U: KOBAJICHTHAs, HOHHAas,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIApHbIE B3aUMOICUCTBUS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCcOOOpa3oBarenb, JHTAaHIbl. 3HAYE€HUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.
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Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PheKThl XUMHUUECKUX PEaKIIHiA.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIMSIONIME HA TOJOKEHHUE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCJIOTHas, HEWTpasibHAas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
HOHHOT'0 OOMEHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneiimue OKUCIUTENM W BOCCTAaHOBUTENM. MeToa 3ieKTpoHHOTO OarnaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHUE peaKIuii HOHHOTO 0OMeHa, orpe/ielieHrue
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTamioB B [leproaudeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTH CTpOSHHS MX aTroMoB. Du3nueckue CBOWCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METaJlJIaMU ¥ HEMETallaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ mapuael. TonmBHbIE
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (GU3UUCCKHE H
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIC W MPOMBIIIICHHBIE CITOCOOBI TOYUYSHUS
rajoreHoB. [[puyMeHeHNe raJloreHOB U KX COCUHEHHUI.
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Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U UX coi. OCOOCHHOCTH CBOMCTB CEPHOM
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CIOCOOBI MONYYEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupope, crnocoObl MoiydeHus, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHU.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cUCTEME XMMHUUYECKUX IJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrUsl, MAPOMETAILTYPrus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMHYECKUX eMeHToB. HaTpuit u kanmii: momydeHue, pu3ndeckue 1 XuMUIECKHE
CBOMCTBa, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHEHUH.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTPaHESHUS.
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AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuant u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUIaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJIPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJUIEKIMU «MeTamipl W CIUIaBbD», B3aUMOJCHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJNIOB, B3aUMOJECHCTBHE THAPOKCUAOB AJIOMHHUS M IMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHIHUIIBI OPraHU3alUA XUMHYECKOTO MPOU3BOJICTBA. [[poMBIIIIEHHBIE CTTOCOOBI
MOJIyYEHHUs Ba)KHEWIIMX BeIIeCTB (Ha MpuUMepe MPOM3BOACTBA aMMHUAaKa, CEPHOMU
KHUCIIOTBI, MeTaHoa). [I[pOMBINITIEeHHBIE CTIOCOOBI MOTYYEHUSI METAIIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPeAbl U €ro nocueaAcTBus. Poinp xumun B
o0ecTicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusg H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.
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XHUMHS TUIE: OCHOBHBIC KOMIIOHEHTHI, IUIIEBbIe H00aBKU. Poiab Xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue w mapdromepHbie cpencTBa. beitoBas xumus. IlpaBwmia
0€30MacHOr0 UCIOIb30BaHUS MPEMAPaATOB OBITOBOM XMMUU B TOBCEIHEBHOM KU3HHU.

XUMHS B CTPOUTEIIBCTBE: BAXHEHIITNE CTPOUTEIIbHBIC MaTepUaibl (IIEMEHT,
OCETOH).

XUMHS B CEIIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPAIbHBIC YI00pEHUSI.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHuajbl, KPACKH, CTEKIO, KepamuKa.
Matepuaitbl i 3JeKTPOHUKH. HaHOTeXHOJIOTHH.

PacuétHnlie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WK 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECTB, MACChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITU OHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTA PEAKIIMH, €CIIH OJTHO
U3 BENIECTB JIAaHO B BHJE pPAacTBOpa C ONPEACIEHHOM MaccoBOW J1ojei
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPAIIMU BEIIECTBA B
pacTBope, A0JM BBIXO/1a MPOYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanuzarus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHHH  oOOmed W
HEOpraHnueckor XxumMuu B 11 Kiacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHNUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHATHIX B OTACIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTe3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCHU(UKalus, NEePUOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICTUPOBAHUE.

dusnka: MaTepusi, MUKPOMHP, MAKPOMHP, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH,
MOH, U30TOTIBI, PAIUOAKTUBHOCTh, MOJICKYJIa, SJHEPTreTUYECKUI YPOBEHb, BEIIECTRO,
TeI0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBA, HACANBHBIA Ta3, (HU3NUCCKHEC
BEJIMYMHBI, SUHULIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buomnorus: kierka, opraHu3M, SKocucTema, onocdepa, MeTaboIN3M, MAKpO- U
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK SHEPTUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpaNbl, TOPHBIC MTOPOJIBI, MOJIC3HBIE MCKOIIaeMbIe, TOTUIMBO,
peCypChl.

TexHoMOoTHA: XUMHYECKass MPOMBIIIJICHHOCTh, METALTYPTUs, CTPOUTEIbHbBIC
MaTepHualibl, CEIbCKOX03IUCTBEHHOS MPOU3BOJICTBO, IMHUIIEBAsT MPOMBIIIICHHOCTD,
dbapMmareBTHICCKAS IIPOMBIIIJICHHOCTb, ITPOU3BOJICTBO KOCMETHYECKUX
IpernapaToB, IPOHM3BOACTBO KOHCTPYKIMOHHBIX MaTEpPHAJIOB, AJICKTPOHHAs
IIPOMBINIJICHHOCTh, HAHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHNMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM € CHUCTEMHO-IEIATEIBHOCTHBIM MOJIXOAOM B CTPYKTYypeE
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS NpeaMeTa «XUMUS» Ha YPOBHE CPEIHETO
o01iero o0pa30BaHMS  BBIICJICHBI CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
0oOyJarolmUMHUCsT POCCUMCKON TpaXXJaHCKOW HJIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOMPEACICHUIO; HAJTUUMEe MOTUBALIMU K
00y4eHHI0; TOTOBHOCTH U CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, YKOJOTUUECKON KYJIbTYpPbI; CHOCOOHOCTh CTABUTH LIEJIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIMyHOCTHBIE PE3YJAbTaThl OCBOCHHUS TNpeaMeTa «XHUMHS» OTpPakaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBHOW W MPAKTUYECKOW JEATCIBHOCTH
oOy4aromuxcs B MPOIlecCce peaau3aiui 00pa3oBaTeIbHON JIesTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBLHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peajan3aluyd o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIbHOCTH ITPU CO3/IAHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MIO3HABATEIbHBIX 33/1a4, BBIMOJTHEHUH XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY W
apryMEHTbI JPYTUX IIPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

[EHHOCTHOT'O OTHOILIEHHUSI K HCTOPUYECKOMY H HAYYHOMY HAacJeAUIo
OTEUYSCTBEHHON XMMUM;

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM M TMPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3ylbTaT
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JUINTETIBHBIX ~ HAONIOACHHWH, KPOMOTJIMBBIX SKCHEPUMEHTAIBbHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJla YUYEHBIX U MPAKTUKOB,;

MHTEpECca U MO3HABATENIbHBIX MOTUBOB B IIOJIYYEHHUH U MTOCJIEIYIOLEM aHAIINA3E
uH(pOpMAaIH O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
NO3UIMI HPaBCTBEHHBIX U MPABOBBIX HOPM M C y4ETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEW 370poBOro M Oe3omacHoro o0pasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0Oe30macHOro oOpaleHusi C BellecTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOM AESATEIBHOCTH;

NOHUMAHHUS I[EHHOCTH TMPAaBWJI HWHIUBUIYAIBHOTO M  KOJUJIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TMOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrWX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIb);

UHTEepeca K MPAaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3IudyHOro poja, B TOM
YKCJI€ HA OCHOBE PUMEHEHHUS NIPEAMETHBIX 3HAaHUU 110 XUMMUH;

YBXXEHUS K TPYAY, JIOIAM TPYyJla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIBbHOH TPAaceKTOPHUH
oOpazoBanus, Oyaymed mnpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTMYECKH LEJIECO00PA3HOro OTHOUIEHUS K MPUPOJE KaK HCTOYHHUKY
CYLIECTBOBAaHHUS KU3HU HA 3eMIIE;
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MOHUMAaHHS TJIO0AJTBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pelIeHns BOPOCOB PAallOHAIBHOIO PUPOAONIOIb30BaHNUS;

AKTUBHOI'O HENPUATUSA JEUCTBUM, MPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKHUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OnbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHUH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U 00IIIECTBEHHOMN MTPAKTUKHU;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY)KAroIIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHWH MpoOJIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMBWIN3ALWHU: B €€ TYMAaHUCTUYECKON HAIIPABIIEHHOCTH U BaXHOU POJIA B CO3/1aHUU
HOBOW 0a3pl MaTepUalbHON KYJIBTYpPbl, B pEHICHUH TJIOOAIBHBIX MpoOseM
YCTOWYHMBOTO Pa3BUTHUA YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUICBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHMA
YCIICIIIHOTO TPYJa 1 SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YiIeHa 00IIecTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHMMAHUS CYIIHOCTH METOIO0B
MMO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U HMEIOIINXCS JAHHBIX C [EJIBIO TOTYyUYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUI0, UCCIIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;
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MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazauuHbIX chepax npodeccruoHanbHOM
NeSATEeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COITMAIILHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHWS M yHUBEpPCAJbHBIC yueOHbIE
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOruvYecKHe JAeicTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPH OCBOCHHUM 3HAHUM MNPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICJIATh XapAaKTEPHBIC NMPU3HAKU TMOHATHM U YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIMM BEIIECTB M
XUMHWYECKHUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,
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CTPOUTH JIOTMUECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKJIFOUCHUS;

MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMudeckas (opmysia, ypaBHEHUE XUMHUECKON peakinu
— MPU PElICHUH Y4eOHBIX MO3HABATENBHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIbHBIE MPEJACTABICHUS sl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEaKIIUi.

2) 0a3oBbIe HccCIe0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkiuu;

dbopMyTUpOBATH LEJIM U 33J1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITEIBLHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI 11 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS UM TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOJOM
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynibTar, (opMyJIUpOBaTH
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYEHHUYECKOM HCCEOBATEILCKOM M MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MIOMCKY METO/IOB PEIICHUSI TPAKTUUECKUX 3a]1a4, IPUMECHEHUIO Pa3IMUYHbIX METOJ0B
MO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OPUCHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHGOpManuM (HAy4IHO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC TOCOOUS,
pecypcel MHTepHETa), aHAaTM3UpOBaTh WH(OPMAIUIO Pa3IWYHBIX BUIOB U (OpM
MpeACTaBICHUSA, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIIEHHOTO THUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uHopMmanuu (cxemsl, rpadUKu, AUArpPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);
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MCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPU PabOTE C XUMUYECKOM
uH(popMaIMeil: NPUMEHATh MEXNpeaAMeTHble ((pU3MUEeCKHEe W MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJMYCCKUC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY O0CYK1aeMOM TEMBI B X0J1€ IMAjIora U/WiH
JTMCKYCCHUHM, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJILHO BBITMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAllMEeH pPE3yJIbTaTOB IO3HABATENILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEBHO UM COBMECTHO CO CBEPCTHUKAMHU IIPHU BBINOJHEHUHU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4aeMBbIX BEIIECTB, pealn3aln Y4eOHOTO TTPOCKTa, U (POPMYIUPOBATH BBHIBOIBI
0 pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUM MYTEM COTJIACOBAHUSI MO3UIUMNA B
X071e 00CYXJIeHHUSI 1 0OMEHA MHEHUSIMH.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe IelicTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss e€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpejiaracMblii  aJITOPUTM JICUCTBUUA TIPHU
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEIbCKUX 3aJlad, BBIOMpaTh Hamboiee
3 PeKTUBHBIN C€MOCOO MX pemeHus ¢ Y4ETOM IMOJYyYCeHHS HOBBIX 3HAHUM O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYILECTBIIATH CAMOKOHTPOJIb JEATEIIBHOCTH HAa OCHOBE CaMOaHalIu3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ylbTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha YriyOJIE€HHOM
YpOBHE Ha ypPOBHE CPETHETO 00IIero 00pa3oBaHus BKITIOYAIOT CIIEU(DUUSCKHE JITIS
y4e0HOTO mpeaMeTa « XUMUs HAYyIHBIC 3HAHUS, YMEHHS U CTIOCOOBI JICUCTBHIA 110
OCBOECHUIO, UHTEPIIPETALIMN U MPEOOPa30BAHUIO 3HAHWUM, BUBI AEATEIBHOCTU IO
MOJIyYEHHUIO HOBOIO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTYyalMsIX, & TAK)XKE B PEAJIbHBIX )KU3HCHHBIX CUTYalUsAX, CBA3AHHBIX C XuMHeil. B
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[IpOrpaMMe II0 XUMHUHU MPEIAMETHBIE PE3YNbTaThl NIPEACTABICHBI MO TroiaM
W3YYECHHS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(OpMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHUU OPTraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHs YEJIOBEYECTBA B PEUICHUH MPOOJIEM HKOJIOTMYECKON, SHEPTeTUUECKON U
MUIIEBOM OE30MacCHOCTHU, B Pa3BUTUM MEAUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0OecrieueH palMOHAIIBHOTO
IPUPOJIOTIONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPBI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/J0POBbIO
U IIPUPOJHOM Cpele;

BIQJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIAraOIINe TTOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHASI
obonovyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alMs AaTOMHBIX OpOWTalNei, HOH, MoJieKya,
BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTb, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpynmna, pagukain, CTPYKTypHble (opmynbsl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIC), M30MEpUs CTPYKTypHasi M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHYECKAas), H30MEpbl, TOMOJIOTMYECKH PsJ, TOMOJIOTH, YTIE€BOAOPOIBI,
KHUCIIOPOJI- U a30TCOJEPIKAIlUE€ OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(mepuogmueckuii 3axkoH J[. WM. MeHneneeBa, Teopusi CTPOEHUS OPraHUYECKUX
BeecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHHUS
U TPEBpPALICHUS DSHEPrUd MpPU XUMHUYECKUX PEaKIUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMAaHHS PUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SABICHUMN; IPEACTABICHUS O
MEXaHMW3MaxX XUMHUYECKUX peaKlui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUSI, O B3aUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA W Me30MepHbI dddextri, opueHtantsl | u Il poma);
(akTONMOTHYEeCKNE CBEICHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH M OE€30MacHOM
WCIIOJIb30BaHUU BAXKHEHUIIUX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHUYECKOUN
JESTEIHPHOCTH YEJIOBEKA, OOITUX HAYYHBIX MTPUHITUIAX XUMHYECKOTO MPOU3BOCTBA
(Ha mpuMepe MPOU3BOJCTBA METAHOJIA, IepepabOTKU HEPTH);
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c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHaBJIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITHUS MPHU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOWCTB OPraHUYECKUX COCIUHEHHU;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJICKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUS] XUMHYECKUX PEAKIMN M PacKpbIBaTh UX CYIIHOCTh:
OKHCITUTEIbHO-BOCCTAHOBUTENIPHBIX ~ PEAaKIUA  TOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHui, peakluuid HOHHOro OOMeHa NyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

W3rOTaBIMBATh MOJICIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JUISl UILTFOCTpAIluU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYCHHBIX
OpraHWYeCKUX BEHIECTB IO WX COCTaByY W CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/TpyIie COeIWHCHHWH, J1laBaTh WM Ha3BaHUS II0 CHCTEMaTHUYeCKOU
Homenkiarype (IUPAC) u npuBOoauTh TpUBHAIBHBIC Ha3BaHMS JJI OTACIIBHBIX
npeACTaBUTENICH OpPraHMYeCKUX BEIISCTB (ITHIICH, alleTWIICH, TOJIYOJI, TJIMIICPHH,
ATWICHIJINKONb, (eHOo, (QopMajbAeTu/l, aleTaldbIeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTHHOBAsI KUCIOTHI,
[IMLWH, aJaHuH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HU30TIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHUPOBAHHOCTh yYMEHHUS ONPENENATh BHUJ XUMHUYECKOM CBA3UM B
OpraHWYECKUX COEAMHEHUAX (KOBaJEHTHAasT W WOHHAas CBfA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytiepoBa /s 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHUE, PU3NUECKUE
U XUMHUYECKHE CBOMCTBA THUIHMYHBIX MPEICTABUTENICH pPa3IUYHBIX KJIaCCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, IUKJIOAJIKAHOB, aJIKEHOB, AJIKAAUEHOB, aJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIHPTOB, ANbJIECTHUAOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX M CIOXKHBIX A(UPOB, XUPOB, HUTPOCOCAMHEHUNW W aAMUHOB,
aMUHOKHUCJIOT, O€JKOB, yrjiaeBoAoB (MOHO-, JAW- W  MOJHCAaXapuaoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUHUl C MCHOJIB30BAHHEM CTPYKTYpPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPKIAaThb HA KOHKPETHBIX IMpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT
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KPaTHOCTU U TUIMA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
ChIpbs (HEPTH, MPUPOHBIN I'a3, yrojb), CIOCOObI €ro NepepadoTKU U MPAKTUYECKOE
MIPUMEHEHHE TIPOIYKTOB NMEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAaHUU O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, YKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH OCHOBHBIC ONEPAIIMH MBICIIUTEIIBHOM
NeATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 000O0IlEeHHE, CHUCTeMaTH3allMIo,
BBISIBJICHHE MPUYMHHO-CJIEJICTBEHHBIX CBSA3EW — JIJIsI U3YUYCHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJjiee OCO3HAaHHOTO TMOHMMAaHHUs CYIIHOCTH MaTepUaJIbHOTO E€IMHCTBA MHDA,
UCIIOJIH30BaTh CHCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUH sl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOopMUPOBAHHOCTh YMEHUM : IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyriaM
U YpaBHEHUSM XMMHUYECKHUX PEAKIM ¢ MCMOJIb30BaHUEM (U3HUYECKUX BEIUYHUH
(macca, 00bEM ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAaCU€Thl MO HAXOXKJIECHUI0O XUMUYECKOH (HOPMYJIBI
BEILECTBA [0 MU3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBAThH, AHAITM3UPOBATH U OIEHUBATH
C TO3ULHUHA  DKOJOTHYECKOH  O€30MacHOCTH  IIOCJIEICTBUA  OBITOBOM H
IIPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ IMepepadOTKOM BEIIECTB,
UCIIOJIb30BaTh MOJTYYEHHBIC 3HAHUS JIsl IPUHATHUS TPAMOTHBIX PEIICHUN podiiem
B CUTYallUsIX, CBSI3AHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIYYEHUE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJEPKAIIUX OPraHMYECKUX BEIIECTB, PELICHUE ASKCIEPUMEHTaJIbHBIX
3a/lady 10 PACIO3HABAHWIO OPTAaHWMYECKUX BEIIECTB) C COOJOICEHUEM TIPABHII
O6e3omacHoro oOpamieHus ¢ BEMIeCTBAMU U JIA0OPATOPHBIM 00OpYIOBAHHUEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B PasIU4YHON (dopme
pEe3yAbTaThI SKCIIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMECHHIA:
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coOJI01aTh MpaBUJia IKOJIOTMYECKH LEIeCO00pa3HOro MOBEIECHUS B OBITY U
TPYIOBOW JEATEIIBHOCTU B LEJAX COXPAHEHUS CBOETO 30POBbs, OKPYKAOLIEH
IIPUPOIHON Cpelbl U JOCTHIKEHUA €€ YCTOMYUBOIO pa3BUTHS,

OCO3HABAaTh ONACHOCTH TOKCHYECKOTO JEUCTBUSA HA JKUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbIch nokasarens [1IK;

aHANIM3UPOBATH LIETECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEUIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHMS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBISTh LEICHANPABICHHBIA IOUCK
XUMHYECKON MH(POPMALIMK B PA3TMYHBIX UICTOYHUKAX (HAy4yHast U yueOHO-Hay4YHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMUYECKYIO HH(OpMaIuto, nepepadbaTbiBaTh €€ U UCIOIb30BATh B
COOTBETCTBHH C MMOCTaBICHHOW yueOHOM 3a/1aueil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEepUAIBHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSX M TIO3HABAEMOCTH SIBIEHUU NPHUPOABI, O MECTE U 3HAYEHUU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O0ECNEeYeHUH YCTONYHMBOIO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTUYECKOW M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUM MEIUIIUHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB SHEPTrUU, B OOECHEUYEHHH PAIMOHAILHOTO MPHUPOAOINOIL30BaHUS, B
dbopMHUpOBAaHUM MHPOBO33pEHUS M OOIIed KyJIbTypbl 4YeJNOBEKa, a TakKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO M IMPHUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraroIIMe NOHATHS — XUMUYECKUAM 3JIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DIIGKTPOHHAss 000JI04YKa aroma, S-, P-, d-aTOMHBIC OpOMTaM, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMSI aTroma, TuOpuau3alusi aTOMHBIX OpOUTaned, HOH,
MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb  OKHUCIICHMS,
XUMHUYECKasi CBA3b (KOBAJCHTHAs, MOHHAsA, MeETaJUInYecKas, BOJOPOJHAas),
KpUCTAJZIMYECKAasT pEeIIETKa, XHWMHMYECKas peaklus, pacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTBL, DJJIEKTPOIUTUYECKAs JUCCOLMALMS, CTEIEeHb JIUCCOLUALNH,
BOJIOPOAHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOM 3ddexT
XUMHUYECKOU PEaKIMU, CKOPOCTh XUMUUYECKON PEaKLUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHUs SJIEKTPOJUTUYECKOM IUCCOLMALMH, MEPUOTUYECKHIM
3akoH /.M. MenaeneeBa, 3aKk0OH COXpaHEHUSI MaCChl BELIECTB, 3A4KOH COXPAHCHUS U
IIPEBPALCHNs JHEPIUU NPU XUMHUUYECKUX PEAKLMUAX, 3aKOH IOCTOSHCTBA COCTaBa
BELLECTB, 3aKOH JIEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKNE 3HAHUS, JIEKAIUE B OCHOBE IIOHUMAaHU NPUYMHHOCTH
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U CUCTEMHOCTH XUMHUYECKHUX SIBJICHHI; COBPEMEHHBIE NPEICTABIECHUS O CTPOCHUHU
BEILIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HaJMOJEKYJISIPHOM YPOBHSX;
MPEACTABICHU O MEXaHHW3MaxX XUMUYECKHX pPEAKUUH, TEPMOAMHAMUYECKUX H
KMHETUYECKHX 3aKOHOMEPHOCTSAX HUX MPOTEKaHUSA, O XUMHUYECKOM PaBHOBECHUH,
pacTBOpax M JUCIEPCHBIX CUCTEMAaX; (PAKTOJOTMYECKHE CBEJEHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30M1aCHOM MCMOJIb30BaHUN BaXKHEHIIMX HEOPTAHUUECKUX
BELIECTB B OBITY M MPAKTUYECKOH MAESITENIbHOCTH YEJIOBEKa, OOLIUMX HAYyYHBIX
MPUHIMIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTEpHbIE MPU3HAKH MOHSITHM,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIOJB30BATh COOTBETCTBYIOIINUE MOHATUS MPU
ONMKMCAHUM HEOPraHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(OpPMHUPOBAHHOCTh YMEHHMSI MCIOJB30BaTh XMMHUYECKYIO CHUMBOJUKY JJIsi
coctaBiieHus (GOpMyJd BELIECTB M  YpPaBHEHUW  XHMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTICIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEIATh BAJIEGHTHOCTh U CTENIEHb OKUCICHUS
XUMHYECKUX BJIEMEHTOB B COCIMHEHUSAX, BUJ XMUMHUECKOW CBSI3M (KOBaJIGHTHAs,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJIHASA), THUI KPUCTALIMYECKON pPEIIETKH
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBHCHUMOCTH CBOWMCTB BEILECTB OT
BUJA XMMHMUYECKOM CBSI3M M TUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIH WU
JOHOPHO-aKIENTOPHbII MEXaHU3MbI 00pa30BaHUs KOBAaJEHTHOM CBS3H;

c(OpMUPOBAHHOCTh YMEHUH: KJIacCU(ULIUPOBATH: HEOPTaHNYECKUE BEILIECTBA
0 UX COCTaBY, XUMUYECKUE PEAKLIUU IO Pa3IMYHBIM [IPU3HAKaM (YUCILY U COCTaBy
pearupyroumx BeIIeCTB, TEIUIOBOMY 3((eKTy peakluu, W3MEHEHUIO CTeleHEeH
OKHCJIEHUSI JJIEMEHTOB, OOpaTUMOCTH, YYacCTUIO KaTaju3aTopa U JApyrue);
CaMOCTOSITEJIbHO BbIOMpaThb OCHOBAaHUS W KPUTEPUM JUId  KJIacCUPHUKALUH
M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIMIA;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOANYECKOro 3akoHa /I.
W. MeHnaeneeBa 1 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (P YHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO NEPHOIOB
Ileppuonnueckorr  cucremsl  JI.M.  MeHngeneeBa,  WcHONb3ys  MOHATHUSA
«QHEPTreTUYECKHe YPOBHM», «IHEPreTUYEeCKHe MOJIYpPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMUYECKUX JJIEMEHTOB U UX
coequHeHMM 1o mnepuogaM u rpynnam Ilepmommueckon cucremer [[. U
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MenpeneeBa, BAIGHTHbIE BOBMOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHYECKUE  CBOMCTBAa  BEIIECTB  pa3MYHBIX  KJIACCOB,  MOJATBEPXKAATh
CYLIECTBOBAHUE T€HETUYECKON CBSA3M MEXAY HEOPraHWYECKHMH BEILECTBAMH C
MOMOIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

c(OPMHUPOBAHHOCTh yYMEHUS  PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBHUTEINIbHBIX PEaKUUi MOCPEACTBOM COCTaBIIEHUS JIEKTPOHHOrO OanaHca
TUX pPEaKUUH; peakiuil MOHHOro oOMeHa MYTEM COCTaBJIEHUS WX TMOJIHBIX M
COKpAaIlIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakUUd  TUAPOIM3a;  peaKkuuiu
KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIIOMUHUS);

c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEeaklUid ¢ YY4ETOM HX DHEPreTHUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTM XHUMHUYECKOM peaklMu B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TaK¥Ke XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEITHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(OpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpH30BaTh XUMHUYECKHE PpPEaKIuH,
JeXallue B OCHOBE NPOMBIIIJIEHHOTO TIOJYYEHUsI CEPHOM KHUCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX MPOU3BOJICTB; 1€JIECO00Pa3HOCTD
NPUMEHEHHUS] HEOPTraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAHMM O METOJaX Hay4YHOIO
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUEe, H3MEpPEeHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (peanbHbIil U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUS MIPU SKCIEPUMEHTAIBHOM UCCIIEIOBAaHNUU BEILECTB
U 10 OOBSICHEHWS XUMHUYECKHX SIBICHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKOU IEeSTEIbHOCTH YE€JIOBEKA U B IOBCEJHEBHOU JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHATUSAMHU U TPEICTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osiee 0OCO3HAHHOTO TTOHUMaHUSI MaTEpUAIbHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS MPOBOAMTH pacy€Thl: C HCIOIb30BAaHUEM
MOHSATUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJSIpHAS KOHLICHTPALIMS»;
Macchl BeleCTBa WM 00BbEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3 dexTa
peaklny; 3HAYEHUs BOJOPOJHOIO MOKa3aTesasl pacTBOPOB KHUCIOT MU IIEJIOYEH ¢
M3BECTHOM CTENEHbIO AMcCCOLManuu; Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
IIPOJYKTa PEAKLUH, €CJIM OJHO U3 HCXOJIHBIX BEIIECTB JAHO B BUJAE PacTBOpa C
onpeaeaEHHON MacCOBOM JOJIeM pacTBOPEHHOIO BEIIECTBA WM JIaHO B M3OBITKE
(MMeeT mpuMecH ); T0JIM BhIXOJa MPOJIYKTa peakun; 00BEMHBIX OTHOIIEHUH Ta30B;
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c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO MIAHUPOBATh U TMPOBOJIUTH
XUMHYECKUH  SKCHEpUMEHT  (IPOBEIEHHE  pPEeaKuud  HMOHHOTO  OOMEHa,
MOJATBEPKICHUE KAaUECTBEHHOIO COCTABa HEOPTaHUYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl PAcTBOPOB BEIIECTB C MOMOIIBI0 HWHIWKATOPOB, H3YUYECHUE BIUSHUS
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, pelieHue
AKCHEPUMEHTAIBHBIX 3ada4 1o TemMaM «Metame»y u  «Hemertamis») ¢
coOr0IeHueM MpaBuil 6€30MacHOro O0pallleHus C BEIIeCTBaMHU U J1a00paTOpHBIM
obopynoBanueM, GopMyJIUpPOBATH LIETb UCCIETOBAHUS, PEJICTABIISTH B PA3TUYHOM
dbopmMe  pe3yabTaThl  IKCIEPUMEHTA, AaHAJIM3UPOBATh U  OIEHUBATh  HUX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTb YMEHHI: COOIOATh MPABUJIA TIOJb30BAHUS XUMUYECKON
nocyaon u JsabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHusi ¢ BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUECKUX
OTIBITOB, DJKOJIOTUYECKH I€JI€COO00pPA3HOr0 TMOBEICHHUS B OBITY W TPYAOBOM
NEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPraHUYECKUX
BCILIECTB, TOHMMAs cMbIc noka3atrens 11JIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBJIATh IICJICHANIPABICHHBIA TOMCK
XUMUYECKOU HHGOPMAILIUK B Pa3IMUHBIX UCTOYHHMKAX (Hay4dHas U yueOHO-HaydHAas
JuTepaTypa, CpeAcTBa MaccoBor mHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATh XUMUYECKYIO HHPOPMAIIKIO, IepepadbaTriBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmmorexa [TOK
' P P o https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YIIIEBOAOPOIbI — AJKAHBI, 5 bubnuoreka [JOK
' HUKJIOATTKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.edsoo.ru/d69df650
54 [IpupoaHble ICTOYHUKHU YTIEBOAOPOIOB U UX 4 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
2.5 ["anmoreHnpou3BoIHbIE YIIIEBOIOPOIOB 4 1 E;f:g;;f;igﬁ};w 4650
Hroro no paszneny 35

Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHEeHNs
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bubmuoreka [JOK

A . D 11
3 CrpTEL. Beron hitps://m. eds00.ru/d69df650
KapOoHuIBHBIE COSTUHEHUS: AJTbJICTUIBI U
3.2 keToHbl. KapOoHOBBIE KUCIOTHL. CII0KHBIC 21 bubmmorera [JOK
' - ap ' https://m.edso0.ru/d69df650
a¢upsl. XKups
bu6mmoreka [{OK
33 YTICBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
bu6moreka [IOK
4.1 A LA .b 12
MITHBL AMIHOKHCIIOTRL bEKH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
bu6mmoreka [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COEAMHEHUS htts://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenune aroma. Ileprognueckuii 3aKoH
P pHOA bubmmoreka [{OK
11 n [lepnoanueckas cuctema XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peakiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUS U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

Jlara usydyenus

JlaTa usy4eHnus no
pakry

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHUE O MHOT000pa3nuu
OPraHUYECKUX COECIMHEHHUN

DIEeKTPOHHOE CTPOEHHUE aTOMa yriepo/ia
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BanenTHbIe BO3MOXKHOCTH aToMa

yrieposa

XI/IMI/I‘ICCKaSI CBsA3b B OpFaHI/I‘IeCKI/IX
coeTMHEHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. byrieposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ deKThl B MOJIEKYIaX OPraHUYeCKUX
COEUHEHNN

[IpencraBnenue o knaccuukanuu u
cHCTeMaTHUYeCKasi HOMCHKIIATypa
(IUPAC) oprann4eckux BEIIECTB

Knaccudukanus peaxiuii B
OpraHUYEeCKON XUMHUHU

35




CucreMarusanuys u 0000LIeHUE 3HAHUN
0 TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

10

duznueckue 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl mosTyueHus: 1 IpUMeHEeHue
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOUCTB,
CTIOCOOBI IOJTYYEHUS ¥ IPHMEHEHHE

13

Pemenue pacu€rHbix 3a1a4 Ha
oTpeIeNICHUE MOJICKYISIPHOU (DOPMYJIBI
OPraHMYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMaTu3arus u
000011IeHNE 3HAHHH 10 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 001as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U HUC-TpaHC-U30MEpHs
aJIKCHOB

15

du3nyecKkue 1 XMUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa
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CrniocoObl mosryyeHus U IpUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas pabora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 oTnpe/ieNieHue MOJIEKYIIpHON (GOpMYIIbI
OpraHMYEeCcKOro BEIlecTBa
AJNKaJIueHbl: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIUPOBaHHbIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CrniocoObl nosTyueHHs U IPUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE peakIUU HA TPOHUHYIO
CBS3b

o5 CrniocoObl nosryyeHus U IpUMEHEHUe
AJIKMHOB

26 Pemenue 3agau: pacy€Tsl IO ypaBHEHUIO
XMUMHMYECKON PEaKINU

97 Cucremaru3zanus 1 0000IIeHue 3HaHUH

10 TCMC
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28

ApeHbI: TOMOJIOTHYECKUH psifl, 001Ias
dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HUYECKUE
CBOIiCTBa

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
MIPUCOEAVHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

31

OCO0OEHHOCTH XUMHYECKUX CBOWCTB
CTHpOJIa

32

Pemenne pacu€THbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHOU (hOPMYJITBI
OPraHM4eCcKOro BEIecTBa

33

CriocoObl mosTyueHus: U IpUMEHEHUe
apeHoB

34

I'enetnueckas cBI3b MCXKOY pa3JIMdYHbIMU
Kj1acCaMu yrji€eBoa0opoa0oB

35

PacuéTel o ypaBHEHUSAM XUMUYECKUX
peaknuii. CucremMarusaus u 00001IeHne
3HAHUHU II0 TEME

36

[Ipuponausiii raz. [lomyrabie HEQTSIHBIE
rasbl

37

KaMmeHHBI# yroib U NpOyKThl €ro
nepepaboTKH

38




38

Hedts u ciocoOb1 €€ mepepaboTKH.
[TpumeHeHre npoyKTOB NepepaboTKu
HepTH

39

I'enernueckas CBA3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijiieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKluu
3aMelleHus TajJoreHa

41

JleicTBue mienoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIIMTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

42

Cucrtematusanus 1 000011IeHNEe 3HAHUN
1o paszaeiny "YriaeBoaopoasr"

43

KonTtponsHas padoTa o tTeme
"Yraesomopoas"

44

[IpenenpHBIC 0THOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psfl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
(bu3nveckne CBOKWCTBA

45

XuMHJecKre cBolicTBa NpCaACIbHBIX
OJJHOATOMHBIX CITMPTOB

46

CriocoOBbl MOJIYy4YCHUS U IPUMCHCHUC
OJHOATOMHBIX CITMPTOB

47

IIpocTslie 3¢upbl: HOMEHKIIATYpa U
n30Mepusi, 0COOEHHOCTH (PU3NUECKUX U
XMMHUYECKHUX CBOICTB
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MHoroaToMHBIC CIIUPTLL: STUJICHTJIMKOJIb

48 U TIHMLEPHH, UX PU3UIECKUE U
XUMHUYECKUE CBOMCTBA

49 CriocoObI mosTyYeHHst ¥ TPUMEHEHHE
MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYIbI, (PU3NYECKUE
cBoiicTBa. TOKCHUYHOCTH heHOoIa

o1 Xumudeckue cBoicTBa (heHoma

52 CriocoObl MosTyuyeHus: U IpUMEHEHUe
(dbenona
[IpakTueckas padota Ne 2. Pemenue

53 AKCIIEPUMEHTAIBHBIX 33724 10 TeMe
"CnupTtsl U (heHobI"

54 CucreMaruzanys 1 0000IIeHNEe 3HAHUN
0 TeMe
ANbJeruipl U KETOHBI: 2JIEKTPOHHOE

55 CTpOeHUE KapOOHUILHOU TPYIIIbI;
TOMOJIOTHYECKHE Psifibl, 001mas opmyia,
M30MepHs U HOMEHKJIaTypa

56 Anbleruipl U KETOHbI: (U3NYECKHe
CBOICTBA; peaKkIMu IPUCOEAUHEHUS

57 Peakuuu okucieHus 1 KaueCTBEHHbBIE
peaKIuu albJIeTuI0B U KETOHOB

58 CriocoObl MoJTy4eHus allbJICTHI0B U
KETOHOB
OnHOOCHOBHBIE Mpe/ieNIbHbIE KApOOHOBBIE

59 KHCTIOTBI, 0COOEHHOCTH CTPOSHUS UX

MOJICKYJI
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60

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, X (pu3nuecKue cBoicTBa

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOWCTB MypaBbUHOU
KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHbIX U
apoMaTH4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

CriocoObI moNTyYeHHs ¥ IPUMEHEHNE
KapOOHOBBIX KHCIIOT

66

CrnoxHbIe Y(QUPBI: TOMOJOTHYECKUH P,
obmas Gopmyina, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMUYECKHIE CBOMCTBA
a¢upoB

68

Pemenune pacu€THbIx 3aaa4: 10
YPaBHEHUIO XUMUYECKON peakluu, Ha
oTmpeieNieHue MOJIEKYIIPHON (GOPMYIIBI
OPraH4eCcKOro BEUIeCTBa

69

IIpaktuyeckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
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"KapOoHnoBbie KUCIOTHI. CII0XKHBIE
s¢upsr"

70

XKupsr: crpoenne, puznvecKue u
XUMUYECKHE CBOMCTBA (TUAPOIIU3)

71

OCoOeHHOCTH CBOWCTB JKUPOB,
COACPpKAUX OCTATKH HCIIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Morolee aevicteue. Ilorsarue o
CHHTETUYECKHX MOIOIIUX CPEACTBAX
(CMCO)

73

['eneTnveckas CBsI3b YrIeBOJOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHMIECKIX
BEILECTB

74

PacuéTel o ypaBHEHUSM XUMUYECKUX
peakuui

75

CucreMaruzanys 1 0000IIeHNe 3HAHUN
10 TEME

76

OO11as XxapakTepUCTUKa YrieBOJA0B U
KJaccuduKanus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/Ibl)

77

Monocaxapuabl: Gpu3MYeCKue CBOMCTBA U
HaX0XJACHUE B IIPUPOJIC

78

HpI/IMCHeHI/Ie T'JIFOKO3EI, e€ 3HaUCHUE B
KUBHCACATCIIbBHOCTH OpraHUu3Ma

79

[[I/ICElXapI/I,[[LIZ caxapo3a, MaJIbTO3a U
nakTto3a. HaxoxxaeHue B npupoac u
NPHUMCHCHUC IUCAXapUuI0B
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80

[Tonucaxapuapl: ctpoeHue
MaKpOMOJIEKYJ, (PU3nYecKre u
XUMHNYECCKHUEC CBOﬁCTBa, IMPUMCHCHUC

81

[Tousitue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemrenne pacyeTHsIX 3aa4 Ha
OIIPEJEIICHUE OJIHA BBIXOA IIPOIYKTa
peaKkuuu OT TEOPETUYECKH BO3MOKHOIO

83

Cucrematusanus 1 0000IIEHNE 3HAHUN
0 paszenny

84

KonTponbHas pabota o teme
"Kucnopoaconepxamiyre opraHu4ecKue
coequHeHus"

85

AMUHBIL: Knaccu(uKalus, CTpoeHue
MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa ¥ (pU3HUECKUE CBOMCTBA

86

XHUMHUYECKUE CBONCTBA aTu(aTHUECKUX
aMUHOB

87

AnnnmH: CTPOCHUEC aHUJIMHA,
0COOEHHOCTH XHMHUYECKHX CBOMCTB
AHWJINHAa

88

CriocoOBbl MOJIY4YCHUS U TPUMCECHCHUC
aJ'II/I(l)aTI/I‘ICCKI/IX AdMHHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
n3oMepusi, pusnveckre CBONCTBA.
OTtnenbHbIE IPEACTABUTENH O
AMUHOKHCIIOT
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90

XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT, X
OHOJIOTHYECKOE 3HAUYCHHE aMUHOKHUCIIOT.
CuHTEe3 ¥ THAPOJIU3 TIENTHIO0B

91

Benku kak mpupoIHBIC TIOJTUMEPHI;
CTPYKTYpPBI OCIIKOB

92

XUMHUYECKHAE CBOUCTBA OEIIKOB

93

A3oTcoaepKalye reTePOLMKINYECKIE
COCIUHCHMU. HYKJ'IGI/IHOBI)IG KHCJIOTHI:
COCTaB, CTPOEHUE U OMOJIOTHYECKAsl pOJIb

94

[IpakTueckas padota Ne 4. Pemenue
SKCMEPUMEHTAJIbHBIX 33/1a4 10 TEME
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

95

[Ipaktrueckas padota Ne 5. Permenue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
"Pacnio3HaBaHue OpraHMYECKUX
coequHeHun"

96

KonTtponpHas padoTa o teme
"A3zoTcoaepxaniue OpraHun4eckue
coequueHus"

97

OCHOBHBIC TTOHATHS XUMHH
BBICOKOMOJICKYIISIPHBIX CO@I[I/IHCHI/Iﬁ n
MCTOAbI UX CUHTC3a —II0JIUMCpU3aAlU U
IIOJIMKOHACHCAII U

98

[Tnactmacchl. YTunuzanus u nepepadoTka
IUTaCTUKA

99

DnacToMepsl: HaTypaJlbHbIN
CHUHTETHUECKUE KayuyKu. Pe3nHa
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BoulokHa: HaTypaibHbIe, HCKYCCTBCHHBIC,
100 cuarernueckue. [lomumepsl
CIICIMATIbHOTO HA3HAYCHUS

[Ipaktudeckas padora Ne 6. Pemenue
101 JKCIIEpUMEHTAJIBHBIX 33/a4 110 TEME
"Pacnio3HaBaHue macTMacc 1 BOJIOKOH"

O060011eHre U crucTeMaTu3alus
102 M3Y4YEHHOI0 MaTepuasa 1o Teme

"BbicokOMONIEKy s pHBIE COeTMHEHUs"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XuMu4ecKui 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIC KOH(PUTYpAITIH
P Puryp bu6mmoreka [IOK
5 aTOMOB DJIEMEHTOB B OCHOBHOM M 1
. https://m.eds00.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
5 DNEeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEIBLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrtema
bubnuoreka [JOK
7 XUMHYECKUX aemeHnToB Jl. W. 1
. https://m.edso0.ru/16957c01
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUUYECKUX AJIEMEHTOB U 1 bubmorexa HOK
https://m.edso0.ru/f8468927
00pa3yeMbIX MU MPOCTHIX U
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CJIOKHBIX BEIIECTB MO IpyHnam u
nepuoJam

Cucremarusaius 1 00001eHne

bubmmoreka [{OK

9 y
3HAHUM MO TEME https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHu3mbl 00pa3oBaHUs
10 KOBJIEHTHOM cBs13U. Bomopoauas bubnmorexa LHOK
] P https://m.edso0.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJICHCTBUS
BanenTHOCTh ¥ BaJICHTHBIE
11 BO3MOKHOCTH aTOoMOB. CBs3b bu6moreka [IOK
BJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
[IpencraBneHnss 0 KOMIUIEKCHBIX
12 COEIMHEHUIX: COCTaB U bubmorexa LOK
) https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
Beniecta MoJIEKyISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHHUs. THIIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U https://m.edso0.ru/e167635b
CBOMCTBA BEIIECTB
[ToHaTHE O AMCTIEPCHBIX CHCTEMAX.
14 [IpencraBneHue 0 KOJJIOMIHBIX bubmmorexa [JOK
Dot A https://m.edsoo.ru/da2c70e4
pacTBopax
HcTtuHHBIC PaCTBOPHI: HACKHIIIICHHBIC
15 Y HEHACBIIIIEHHBIE, PACTBOPUMOCTD bubmmorexa [JOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a
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Pemrenune 3ama4d ¢ MCHOIb30BaHUEM

17 MOHATHUH ""MaccoBas 10JIst bubmuoreka [JOK
pacTBOpPEHHOTO BemecTna', https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIIEHTpaus'"

18 Krnaccudukarus 1 HOMEHKIIaTypa bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/8d2c6a3a
KontponsHas pabota no temam
"Crpoenune aroma. Ileproauueckuii

20 3akoH u [lepuoanueckas cucrema 1 bubmuorexa [JOK
XUMHUYECKUX AemMeHToB Jl. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemecTna.

Mmuoroo6pa3ue BemiecTs"
Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U

21 OPraHN4eCcKO XUMHUH. 3aKOH bubnnorexa [JOK
COXpPAaHEHUS MacCChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd?2
COXPaHEHHUS U MPEBpaICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX
Tennossie 3 HEKTHI XUMUYECKUX

22 peakuuii. TepMoXuMHUYECKUE bubmorexa HOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Borurcnenus o ypaBHEHUSIM
. bubnuoreka [JOK
23 XUMHUYECKUX PEAKIUi 1

TCPMOXUMHUYCCKUM YPABHCHUAM

https://m.edso0.ru/87b13954
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CKOpOoCTh XMMHUYECKOM peaklinu, e€

24 3aBUCHUMOCTD OT Pa3IMYHBIX
(dakropos. Katanus u KaTaau3atopbl
o5 I'oMoTeHHbIC U TeTepOreHHBIC
peakiuu
[Ipaktuyeckas padora Ne 1 mo reme
26 "BnusiHue pa3nuyHbIX PaKTOpOB HA brbmmorexa [OK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKITUU
97 OO6patumbie U HeOOpaTUMBIE bubnuoreka [JOK
peakuuu. XuMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTnueckas padota Ne 2 o Teme
28 "Bnusinue pa3nuyHbIX PaKTOpOB HA bubnuoreka [IOK
MOJIOKEHIE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI.
29 CuIIbHBIE U cIIa0bIe DIIEKTPOIUTHI bubmiorexa HOK
P ’ https://m.edsoo.ru/5f766bdf
CreneHb IUCcCOoIManuu
HMounoe npoussenenue Boasl. Cpena
30 BOJIHBIX Ell)CTBO oB. Bono oL[HLIpﬁ Eubmrorexa HOK
P PO p https://m.edso0.ru/3966cag89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIIUE B PACTBOPAX Bubmorexa OK
p P P https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTueckas paborta Ne 3 mo Teme
" bubnunoreka [JOK
32 XVMUYECKUE PeaKIui B pacTBOpax

IEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC

33 peakiuu. BaxxHelme OKUCIUTENN U bubmorexa LIOK
https://m.eds00.ru/56226060
BOCCTaHOBUTEIIHU
34 MeTo/1 31eKTPOHHOTO (3JIEKTOHHO- bubnuorexa [JOK
HMOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB bubnuorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3a1a4 pa3IinyHBIX TUIIOB bubnmorexa LHOK
https://m.edso00.ru/5a859d16
37 Pemenue 3a1a4 pa3InyHBIX THITOB bubmorera [JOK
https://m.edsoo.ru/5afa265d
Cucrtemaruzanusa 1 0000I1IeHne
38 3HaHMH 1o TeMe " XuMHUUECKue bubmorexa HOK
| https://m.edsoo.ru/c161eb85
peakiuu
39 KonTtponsHas padoTa o Teme 1 bubnuoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
IlonoxeHrue HEMETaJIOB B
[Tepuoanueckoii cucreme
40 XUMHUYeCKuX 3jeMeHToB 1. 1. bubnmuoreka [JOK
MeneneeBa 1 0cOOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHHs X aToMoB. Pu3nyeckue
CBOMCTBa HEMETAJLIIOB
AmtoTponusi HeMeTauioB (Ha
41 npuMepe Kuciopoaa, cepol, pochopa bubmmorexa [IOK
https://m.edsoo.ru/ef92c91c
U yIiepo/a)
42 Bogopoa: nonyuenue, pusudeckue u bubnuoreka [IOK

XUMHUUYECKUE CBOMCTBA. [ napuabl

https://m.edsoo.ru/0aa8f613
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['anorensl: HaXOXKJIEHHUE B IPUPOJIE,

43 CHIOCOOBI IOMYYCHUS, PUINICCKUE U bubmmorexa [JOK
ye . https://m.edso0.ru/4e223795
XUMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxunenmue
44 KHUCIIOPOJICOIepIKAIie COSIHHCHUS bubmmorera [JOK
poAcoAepaatt A https://m.edso00.ru/6b3255e6
rajJjoreHOB
JlaGopaTopHbIe U TPOMBIIIICHHBIE
45 CrocoObI MOJTy4YEHHUs rajJoTreHOB. bubnuoreka [JOK
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COeqUHEHNN
[Tpaktuueckas padota Ne 4. Permenue
46 SKCIIEPUMEHTAJILHBIX 33714 110 TEME bubmmorexa [OK
" P " https://m.edsoo.ru/8b26fecd
T"amoreHsr
Kucnopon: naboparopusie u
MIPOMBIIIJICHHBIE CITIOCOOBI
47 noy4deHus1, GU3ndecKue u bubmorexa IOK
yi ’ . https://m.edsoo.ru/c8abc36a
XHMHUYECKre cBoMcTBa. O30H.
[IpuMeHeHnne Kucaopoaa U 030Ha
bu6mmoreka [JOK
48 OKcuIbl U IEPOKCHIBI
A P A https://m.edso00.ru/5¢8816a0
49 Pemenue 3aga4 pa3anyHbIX TUIIOB bubmmorera [JOK
AdLP https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOXKJICHHUE B IIPUPOJC,
50 CH(I))CO6LI MTOJTYICHUS ;H3II)/I‘IGCKI/IC u bubmorexa HOK
yi s https://m.edsoo.ru/46afael6
XUMHYECKHE CBOHCTBA
b K
51 CepoBosiopo, Cynb(u bl nommorexa [O

https://m.edsoo.ru/7c875999

51



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999

Kucnopoacoaepxaiye coeTMHEHUS

bubmuoreka [JOK

52 cepbl. OCOOEHHOCTH CBOMCTB CEPHOM
PEt HHOCTH CBOUCTE CCpHON https://m.edsoo.ru/8cfa2548
KHCIIOTHI
[Ipaktudeckas padora Ne 5. Permenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME brbamorexa [OK

" P . ,I,I https://m.edsoo.ru/0afb05e4
Cepa u e€ coeqMHEHUS
A3OT: HAXO0XKJEHUE B IPUPO/IE,

54 crocoObl MONTyYeHus, PU3NIECKue u bubnuoreka [JOK
XUMHYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
Kucnoponcoaepxanme coeTuHeHUS

55 azoTa I())co6eH}II)OCTI/I CBOP'IC;IB bubmorexa OK

o https://m.edsoo.ru/e2965afe
A30THOW KHUCJIOTHI

56 [Ipumenenue a3oTa u €ro bubnuoreka [IOK
coeTMHEHUN. A30THBIC YI0OpCHUS https://m.edsoo.ru/129f5059
®dochop: HaxXOXKIEHHE B IPUPOJIE,

57 crocoObI MoJTy4eHus, PU3NIECKue u bubnuoreka [IOK
XuMHu4eckue cBoictBa. Dochubr u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunpl dpocdopa,

58 Cpocq)i c(})) e(bmi ne kuciaoTel. Comun bubmmorexa [TOK

P If prratt ’ https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Ipumenenue docdopa u ero bubnunoreka [JOK
coenuneHuit. ocdopHsie ynoOpeHus https://m.edsoo.ru/a218070a
IIpakTtuyeckas padota Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCMEPUMEHTAIBHBIX 33124 0 TEME

"A30T 1 pochop u ux coenuHeHU"

https://m.edsoo.ru/8175ac3f
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VYruepon: HaX0XKACHUE B IIPUPOJE,
QJIIOTPOIHBIE MOAU(DUKAIUY;

bubmuoreka [JOK

61
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcun yranepona(ll), okcun
62 nepona(lV), yronpHast KUCiioTa u Bubnuorexa LIOK
YIePOA e https://m.edsoo.ru/dba58adf
e€ coyn
63 Pemenue 3a1a4 pa3IuIHBIX TUTIOB brbmmorexa [OK
At p https://m.eds00.ru/6029b609
KpemHunii: HaxoXIeHUE B IIPUPOJIL,
64 015000651 0TI erlllm q)ngnzefxpile u bubamorera LOK
yi 7 https://m.edso0.ru/143558ab
XHUMHYECKHE CBOMCTBA
65 Oxkcun kpemuans(1V), kpemauneBas bubmuorexa [JOK
KHCJI0Ta, CUIINKATEI https://m.edso00.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 bubnuoreka [JOK
66 coenuHenuii. CTeKo, ero https://m.edsoo.ru/393cdac0
MOJIy4€HHE, BUIBI CTEKIIa https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3audHbIX THIIOB bubmmorexa [JOK
AP https://m.edsoo.ru/b624f801
68 CucreMaru3anus 1 0000IeHNe bubnmuoreka [JOK
3HaHuil no teme "Hemeramer" https://m.edso0.ru/6e864db5
69 KonTtponbHas padoTa o teme 1 bubnunoreka [JOK
"Hemerasnsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKIIUS OIIHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaoB B
N bubnmuoreka [JOK
71 Ilepnoauueckoii cucreme

XUMHUYCCKUX 3JICMCHTOB.

https://m.edso0.ru/9839c16¢
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OcoOeHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JIOUEK aTOMOB
METaJJIOB

OO0mue dpuznyecKkue CBOMCTBA

bubmmoreka [{OK

712 MeTauioB. IIpuMenenue Metanios B
p https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmunaBsl MetaioB. Kopposust bubnuorexa [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenue 3aga4 pa3InyHLIX TUIIOB bubnmorexa LOK
p https://m.edsoo.ru/e3de37h6
DIEKTPOXUMHUYECKUIN P
. bubmuorexa [JOK
75 HanpspKeHuid MetaiioB. O0mme
https://m.edsoo0.ru/94eb377a
CHIOCOOBI TIOJYYCHHSI METAJIOB
OO6mras XxapakTepuCTUKa METALIIOB
| A-rpynmst [Teproaudeckoit cucTeMbl
76 XUMHUUYECKHUX AyeMeHTOB. HaTpuii u bubmuorexa [JOK
KaJIWiA: oJydeHue, Gu3ndecKue u https://m.edsoo0.ru/e12c26b3
XUMHUYECKHNE CBOMCTBA, IPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUI
OO6mras XxapakTepucTUKa METALIIOB
IHA-rpynmsr [Tepuoanyaeckoit
CHCTEMBI XUMHYECKHUX DIIEMEHTOB.
. . bubnuoreka [JOK
77 Maruuii 1 KaapIuil: NoJy4eHue,
g https://m.edsoo.ru/7c3e49c0
(bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE MMPOCTHIX BEIIECTB U UX
COCIMHEHU
78 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK

yCTpaHEHUs

https://m.edsoo.ru/c74bfae9
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AJtoMuHU: oTydeHne, Gu3nvecKre

bubmuoreka [JOK

79 M XUMHUYECKHE CBOICTBA,
https://m.edso0o.ru/0e79b266
MIPUMCHCHHE
AmoTepHBIC CBOWCTBA OKCHJIA U
TUAPOKCHUA ATIFOMUHMS, bubnuorexa [JOK
80
TUIPOKCOKOMIIIEKCHI ATTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
81 Pemrenue 3agau pa3auvHBIX TUIIOB
[IpaxTnueckas padota Ne 7. Pemenue
bubmmoreka [{OK
82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/27a4af43
MeTaJuisl TJIABHBIX TTOATPYIIIT
OO6mras xapakTepuCTUKAa METALJIOB
83 no6ounsIx noarpynn (b-rpymnm) bubnuoreka [IOK
[Tepuoanueckoit CUCTEMBI https://m.edso0.ru/610d7431
XUMHYECKHX AJICMEHTOB
dusnvecKkrue U XUMHUYEeCKUE CBOMCTBA
84 XpoMa M ero COeIMHCHUH, UX bubmorexa OK
P s ’ https://m.edsoo.ru/9911bef3
MIPUMEHCHHE
Baxwueliive coeiMHEHUs] MapraHiia.
85 IlepmaHranar Kaaus, €ro bubmorexa LHOK
p > https://m.edso00.ru/039d69c8
OKHCJIMTEIbHBIC CBOKMCTBA
du3nyecKkne U XMMUYECKHE CBOMCTBA
86 JKele3a U ero COSAUHCHUM. bubnuoreka [JOK
[lony4yeHue u npuMEHEHUE CIIaBOB https://m.edsoo.ru/1b7f8741
Kenesa
du3nyecKkre U XMMUYECKHE CBOMCTBA
N . bubnmuoreka [JOK
87 MEIH U e€ COeIUHEHNH, UX

MNPHUMCHCHUC

https://m.edsoo.ru/2bc0f954
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dusuyeckue U XUMHUIECKUE CBOMCTBA
IIMHKA ¥ €T0 COCTUHCHUM, NX

bubmuoreka [JOK

88
IIpUMEHEHHE. [ MAPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[Ipaktuyeckas padora Ne 8. Pemmenue
bubmmoreka [{OK
89 IKCIIEPUMEHTAIBHBIX 33134 TI0 TeMe
https://m.edsoo.ru/a6e352ea
"MeTaibl TOOOYHBIX MOArpYHH”
90 Pemenue 3a1a4 pa3InyHBIX TUIIOB brbmmorexa [OK
At p https://m.edsoo.ru/a8b83d83
O06o01enre 1 cucTeMaTru3arus
91 M3yYEHHOTO MaTepuaa 1mo TeMe bubamorera LOK
" YA " P https://m.edsoo.ru/e91fe975
Meranbl
92 KounTponbnas paborta o teme 1 bubnuoreka [IOK
"Meramisr" https://m.edsoo.ru/83f63ea3
93 AHaln3 pe3yabTaToB KOHTPOJIBHOM bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B oGecieueHun
94 YCTOWYMBOTO pa3BUTHUSA bubnuoreka [JOK
yenoBeuecTBa. [loHsATHE 0 HAYYHBIX https://m.edso0.ru/080fe1f0
METO/IaX MCCIIeI0BAaHNUs BEIIECTB
Hayunble npuHIUIBI OpraHu3aIiu
95 XMUMHUYECKOTO MTPOU3BOICTBA. bubnunoreka [JOK
[IpombInuieHHbIE CIIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4€HUs] BaKHEHIIINX BEIIECTB
XUMUYECKOe 3arpsi3HeHNe
N bubmuoreka [JOK
96 OKPY’KaIOILIEN CPEIbl U €ro

IOCIICACTBUA

https://m.edsoo.ru/9f11bf51
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97 XUMHS U 30pOBBE YEIOBEKA. 1 bubmuoreka [IOK
JlekapcTBEHHBIE CpEICTBA https://m.eds00.ru/a6552721
Xumus numy. Pois xumun B
98 o0ecIIeueHNH MUIIEBON 1 bubmmorexa [TOK
https://m.edsoo.ru/1f7b5bd2
0e30I1acCHOCTH
99 KocMmernueckre u napdromepHbIe 1 bubnuorexa [JOK
cpeacTBa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEIIBLCTBE.
100 Baxueiime cTpouTebHBIE U 1 bubmmorexa [TOK
p https://m.eds00.ru/61e69003
KOHCTPYKITMOHHBIC MaTePHAIIBI
XHUMHA B CEIbCKOM XO3SIHCTBE.
101 Opragnyeckue 1 MUHEpPaJIbHbBIE 1 bubmorexa HOK
P p https://m.edsoo.ru/fd39587d
yaoOpeHust
CucreMaru3anus 1 0000IIeHNe bubmuorexa [JOK
102 . 1
3HAHUH 110 TeEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102 4

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AKinoHepHOE 0011IeCTBO
«M3parenscTBO «IIpocBemenne»

* « Xumus, 11 xnace/ Pymuruc I'.E., ®enpaman @.I°., AkinoHepHoe 001IEeCTBO
«M3narenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Xumus. [Inanupyemsie pedyapraThl. CucreMa 3aganuil. 8—9 kiaccsl: mocodue s
yuurtenen oomeoopazosart. yupexaenuii / A. A. Kasepuna, P. I'. IBanosa, 1. 10. JIo6poTuH;
nox. pex. I'. C. Kosaneoii, O. b. Jlorunosoit. — M.: [Ipocsemenue. — 2013. — 128 c.

2. Xumus. Tematudeckuit KoHTpoJib. 8—9 kiaccel / A. A. Kasepuna, I'. H. Monvanosa, M. I'.
Cuactuna. — M.: HanmonanpHoe oOpazoBanue, 2022. — 160 c. (®I'OC. TemaTuueckuit
KOHTPOJIb).

3. Ho6potuH /1. 0. Kontponupyromiast pyHKIHS HIKOJIBHOTO XUMHUYECKOTO 3KCTIEpUMEHTa //
Xumus B mkoe. — 2017, — Ne 3,

4. Epoirusn [, I1., Hlumkun E. A. Mertonuka pemieHus 3a1ad 1o XuMuu: yue0. mocodue s
CTYJIGHTOB I€Jl. ’H-TOB 1O OMoJI. U XuM. crietl. — M.: [IpocBemenue, 1989. — 176 c.

5. 3notHukoB 3. I'. XuMHU4YeCKHii SKCTIEPUMEHT KakK CIIeM(PUISCKUN MeTO 1 00yueHus //
[TepBoe centsaops. — 2007. — Ne 24,

6. MomuanoBa I'. H., Cuactuna M. I'. KonndecTBeHHBIE OTHOLIEHNS B XUMUY // XUMUS 1)1
mKoJIbHUKOB. — 2020. — Ne 4,

7. Obmas meroanka ooydenust xumuw B 1mkosie / P. I'. UBanosa, H. A. I'opoaumnoga, /1. FO.
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