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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMHUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON pOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepaqbHOM TOCYAapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qenepanuy, peaqu3yIOLIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTterun pas3BuTHs Bocnutanus B Poccuiickoi
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus yvammxcs 10-11 kmaccos.
WN3yuenue mpeamera, pealdsyeMoe B  YCIOBHIX U] pepeHIIMpOBaHHOTO,
npouabHOrO0 OOy4YeHHs, MPU3BaHO oOecrneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
IPOJIOJDKEHUST 00Y4YeHHsI B OpraHu3aIusiax Mpo¢ecCHOHATBHOIO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBISECTCA OAHOW M3 MPUOPHUTETHBIX TUCIUTIIUH.

B nporpaMmvme mno XuMuM Ha3zHaueHUE MpeaMera «XUMUS» TOydaeT
NoJpoOHYI0 ~ MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu GI'OC COO o B3auUMOOOYCIIOBIEHHOCTH ILIeJiel, COJIepKaHus,
pe3ynbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOMTOMYSIBIISIIOTCSCIIE AYIOIIUEBBITTOIHIEMBICTIPOTPAMMOM 1o
XUMUU(yHKITHH:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LesIX, COAep)KaHuu, oOIeill cTpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeycMaTpuBacT
olpejiesieHHe: MPUHIMIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIBLHOCTH
U3ydeHus: y4eOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €r0
XapaKTEepPUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKH OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
pamMKax HWTOTOBOM arrectanuu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMEHa M0 XUMHH.

[Iporpamma a1t yriayOnEHHOTO U3yUEHHS] XUMUU:



e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUs] B paMKax OTAEIbHBIX MpoduieH, MOpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
COJIepKaTeNIbHBIM JTUHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE paclpeiesieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYI0 IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IeJIel U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOW 0Opa3oBaTesibHOM
IPOTPaAMMBI CpeaHero o01ero o0pa3oBaHUs (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  O0OydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHMEM XHMHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COepKaHus y4eOHOro mpeamMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJDKHA OMNpPEAENSIThbCSl B COOTBETCTBHHM C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OO0yUYEHHS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHUS
XAMHSI Ha YPOBHE YIIyONEHHOTO M3YYECHHS HAMpaBleH Ha peaJu3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX UCIHUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 5Toii cBs3M wu3ydeHne mnpeaMera «XHUMHS» OPUEHTHPOBAHO
MPEUMYIECTBEHHO HAa  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydeHwsl, B TOM YHCJIE C IEPCTIEKTUBOM TOCIIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3oBaHus B Opranu3aiusax nmpodeccruonansHoro oopazoanus. Hapsay c atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOTrpaMMBl CPEIHEro O0O0Iero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OpPUEHTHUPOBAHO TaKK€ Ha pelieHue 3ajad
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BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu ipeAMeTa «XUMHUS» Ha YpOBHE YriyOJEHHOTO M3Yy4YeHUSs
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeOopraHnudeckas xumusi». [lpu onpeaeneHnuu mMoaxo10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3allMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxkeHuss GI'OC COO o pazauuusax 06a3oBoro u yriayoJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuuecKass XUMHS» COCTABJISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TMpeaMmera. JTa cuctema
3HAHUM TOJy4YaeT OMNpeaeEHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUiA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YriIyOJ€HHOM YypOBHE H3Yy4YeHHUs IMpeaMeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX M CBOMCTBAaX MX COCJAMHEHUN Ha OCHOBE PACHIUPEHUS U YIIIyOJIeHUs
NPEJICTaBICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XMMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yuenue mnepuoandeckoro 3akoHa u llepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI IHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUIIOB ~ pEaKuui  JOomodHseTcss  (GOPMUPOBAHUEM  TPEACTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHUE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIuu.

Ocoboe 3HayeHWe HMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUSI I KIIACCOB OMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep OMOJHEHWHA K OOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIHUSHUE CMEXKHBIEC TIPeaIMEThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NSl KJIACCOB XUMHUKO-(DU3UIecKOro mpoduis O0ibinoe
3HaueHHWe OyayT WMETh DJIEMEHTHl y4yeOHOro marepuana mo obmieit xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopusi B (PU3UKE), 3aKOHBI COXPAHECHUS
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MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHMM IpeaMeTa Uil KJIACCOB XMUMHKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. IIpm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX INpPEACTaBHUTEINEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJISi HW3Y4YEHUS
CYLIHOCTH MPOIeCCOB (POTOCUHTE3A, IbIXaHMUs], TUILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
0OLIIEHAyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3X C Y4YeOHBIMM MpeaMeTaMHu, BXOISIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBbIE MpeAaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJHEro 00I1ero oopazoBanus (Ha 6a30BOM
ypOBHE), 3a7aueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIA€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE H3Y4YEHHUS IMpeAMeTa Mperoiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue TmNpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecrieueHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pELIEHUH  Ipodiiem
AKOJIOTUYECKOM, YHEPTreTUIECKON M MUIIEeBON O€30MacHOCTH, B Pa3BUTHU
MEIMIMHBI, CO3JaHUU HOBBIX MAaT€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHny paroHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI U OOILIEH KyJIbTyphl YeJIOBEKa, a TaKKe KOJIOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTAIBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XWMHHM, COBPEMEHHBIX NPEACTABICHUNA O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJEKYJISPHOM,  HAJIMOJEKYJIIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHS XMUMHUYECKUX PEAKLUUH, O
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XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX CUCTEMaX, 00 00IIHX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XHUMHH, JJISI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, UMEIONIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTrHO3UPOBAHMS,
aHaJIW3a U OIICHKH C ITO3UIIMH SKOJOTHYECKOH 0€30MacCHOCTH MOCIICICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATEIHHOCTU 4YEJIOBEKa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BaHHMEM U  MepepaboTKOn
BCIILICCTB;

yrayoOJieHHe  TpeACTaBIEHMM O  HAy4YHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUISl TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHYECKUX SBJIEHHH, HMMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON JESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B muane peanuzanuMu TEpBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBbI CpeIHEro OO0IIero oO0pa3oBaHUs MPU U3YUYECHUH
npeamera  «XuUMHs» Ha  yriyOJn€HHOM  ypOBHE OCOOYIO  aKTyaJbHOCTh
NproOpeTaroT TaKUe LEIH U 33J1a4t, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B IO3HABAEMOCTH SIBIICHUW TPHUPOIBI,
yBaXEHUS K IIpolleccy TBOpYEeCTBA B OOJNACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M II03HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥  CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeIOBEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYAIBHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BAaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHWE YMEHHMI W HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPHOOPETEHNE OTIBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHHOCTH.

OO6uiee yncino 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYEHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Hezento), B 11 kitacce — 66 vaca (2 yaca B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMS. BasleHTHbIE BO3MOKHOCTM aToOMa YIJIEpoJa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COeMHEHUAX. TUIbl ruOpuaAN3aluy aTOMHBIXOpOUTaNell yrieposa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM cBsi3u (OOMEHHBIH M JIOHOPHO-
akuenTopHblil). TUMNBl NepeKpbIBaHUA AaTOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, nBOWMHAsE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranudeckux BemectB. [loHsTue o0 CcBOOOJHOM pajukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHNUE TEOPUHU CTPOEHUS
OpraHMYecKuX CoeAuHEHUN. MoneKynsipHble U  CTPYKTYpHbIE (HOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buuabl H30Mepuu: CTpyKTypHas, MPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3PHEKTHI).

[IpencraBnenne o KiIaccU(pUKaUU OpraHWYecKux BemiecTB. [loHaTHe o
dynkumonanbHo rpymme. ['omomnorus. ['omonoruueckue psaapl. CucreMaTuyeckas
HOMEeHKJaTtypa opranuuyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobeHHOCTH U KiIaccU(UKAIUs OpraHUYeCKUX peakiuid. OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPraHUYECKOW XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl H3yYEHHsS] BEIIECTB M HUX MPEBPALICHUIN:
O3HAKOMJIEHME C O0pa3suaMy OPraHWYECKHX BEIIECTB M MaTepHalaMd Ha UX
OCHOBE, OIIBITBI IO IPEBPAIICHUI0 OPraHWYECKUX BEUIECCTB IIPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKY
OpPraHNYEeCKUX BEIICCTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKIHMH 3aMEIICHUs, HU30MEPU3alINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajibiX (LUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoanKaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 001Ias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYHI  alKeHOB, Sp’-
rudbpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U 7m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUMHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
npu JABOMHOM CBS3W, MoJdUMEpu3aluu U okucieHus. [IpaBuwio MapkoBHUKOBA.
KauecTBeHHbIe peakiy Ha JABOWHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB
CONPSKEHHBIX  JTUCHOB, 1,2- m 1,4-npucoenunenne. Ilonumepuszanus
conpsKEHHBIX TUeHOB. CrIocOOBI MOTyUYeHHS U TPUMEHCHHE aJIKaIUEHOB.

Anxunbl. ['oMonorudyeckuit psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJl AJIKUHOB, Sp-
rudpuau3anys aTOMHBIX opOuTasiel yriepoaa. @u3nyeckue CBOWCTBA AJIKHUHOB.
XHAMHUYECKAE  CBOWMCTBA:  pEaKIUu  NPUCOCAWHEHUs,  JUMEpU3AUUd U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA AIKWUHOB, UMEIOIIUX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peakinK Ha TPOUHYIO CBS3b. CIIOCOOBI MOTyUCHHS
Y IPUMEHEHHE AJIKUHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30ma. DU3MYECKUE CBOMCTBA apeHOB. XHMHUUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIIECHUS B OCH30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUud NPUCOCAMHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE AaIKWIBHBIX PagUuKaloB, KapOOKCHIBHOM,
TUAPOKCWIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsriii ra3. [lomytHeie HedTsaHBIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennsiii yrons u mpoaykTel ero nepepadorku. CrocoOsl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHUYECKUN), pUPOPMHUHT, MUPOJIU3.
[IponykThl nepepabOTKU HEPTH, UX TPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.



['eneTnyeckas cBA3b MEXKY Pa3IMYHBIMU KJIaCCaMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOreHIPOM3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBue Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE NUTAJOI€HAIKAHOB C MAarHUEM U LIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIUHEHUSAX. Hcnonp3oBanue
raJIOreHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAICHUI:
n3yueHue (U3UYECKUX CBOMCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KaU€CTBEHHBIX
peakuuii yriieBoJIOpOJOB pPa3IMYHbIX KJaccoB (oOeciBeunMBaHue OpOMHOW WU
MOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTa Kajausi, B3aUMOJCHCTBHUE alleTHICHA C
aMMUayHbIM pacTBopoM okcuja cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOAAa B OPraHMYECKHX BEIIECTBAaX, IOJYYEHUE OTUICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomuyieHHE C¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3llaMM IUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YIJI€BOA0POJIOB U TAJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kuciaopoaconep:xaiimue oprannieckue coenHeHHs.

[Ipenensubie ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha mpuMepe
MeTaHoJla M JTaHosna). ['omonoruueckuil psa, obmas Qopmyna, u3oOMepus,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckre CBOWCTBA  MpeneNbHbIX
OIHOATOMHBIX CHOUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHAMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHONa U METaHOJa
Ha opraHu3M uyesnoBeka. CrocoObl TMOMy4YeHUS W TMPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa U u3oMepus. OcOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W TIULEpUH. DU3NUECKue Hu
XUMUYECKHE CBOWCTBA: pEaKIUMU 3aMEILCHHS], B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAaYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3sM denoBeka. CrmocoObl TONY4YeHHs] W TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIIBI U
6enzonbHOTO simpa. Pusmdueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XUMHUYECKHX
cBoiicTB (enona. KagectBeHuwsie peakiuu Ha (eHon. ToxcuyHOCTh (DeHoMA.
Crioco6b1 monrydenus u npumenenue henona. denondopmanbaeruanas cMoa.

KapOoHunbHble coeTMHEHNS — abAETUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynnbl. ['oMonoruyeckue psabl albJIeTU0B U KETOHOB, O0uIas
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dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DuU3NUECKHe CBOWCTBA albJETUI0B U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUu
npucoenruHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIBI.
Cnoco0bI moTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKY KapOOHOBBIX KUCIOT. M3omMepusi u HoMeHkIaTypa. Gusnyeckue cBoicTBa
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BoJOpoaHBIE CBSI3M MEXIY
MOJIEKyJIaMu KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi JITepuUKaIUU, PEaKIUd C Y4YaCTUEM YTIEBOJOPOJIHOIO paauKana.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHSATHE O TIPOU3BOIAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXKHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. [IpencraBurenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€ApUHOBAs, NaJIbMUTHHOBAs, OJICMHOBAs, JUHO/E6AS,
JUHONIeH08as KUCIOThl. CIOCOOBI TIOJIyYeHHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxueie 23¢upsl. ['oMonornueckuii psa, oOmas (opMyna, u3oMepus H
HOMEHKJaTypa. PU3NUYECKHEe U XUMHUYECKHE CBOWCTBA: THUJPOJIU3 B KHUCIOW U
IEIIOYHOU CpEE.

Kupswl. Ctpoenue, Gpuznueckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOIU3 B
KUCTION U 11enouHoi cpene. OCOOCHHOCTH CBOWCTB KHUPOB, COAEPKAIIMX OCTATKH
HEIpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpL14 KaKk cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapaktepucTuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Toyimcaxapuabl). MoHocaxapuibl: TJOKO3a, (PpyKTo3a, TajiakTo3a, puodo3a,
ne3okcupubdosza. dusnueckrue CBOWCTBA M HaXOXIeHUe B mpupoze. PoTocuHTes.
XUMHYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AIBJICTHIHON
rpynn, CIOUPTOBOE W MOJOYHOKHUCIOE OpokeHue. I[IlpumeHeHue TrOKO3bI, €€
3HAUYCHUE B KU3ZHEACATEIBHOCTU OpraHu3Ma. J(ucaxapuisl: caxapo3a, MajibTo3a U
nakto3a. BoccTtanaBiuBarolye U HEBOCCTAHABIMBAIOLIME AUcCaxapuibl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxman,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOT€Ha U
HEJUTI0NIO3bl.  PU3MUYECKHME CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJN3, KAaYeCTBEHHAas peakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA IIEJUTIOJIO3BI: TUIAPOIU3, MoidydeHrue 3(pupoB nemtono3sl. [lonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN HIENK).

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJA C HATPUEM,
OKHCJICHUE ATHJIOBOTO CIIMPTA B aJbJETHJ] HAa PACKaJIEHHOW MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTHJIOBOTO CIHpPTAa AUXPOMATOM Kalids (BO3MOKHO HCIOJIb30BAaHHE
BHJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJeruibl (C TUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakumss raMIEepuHa €
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ruapokcugom Mmenu(ll), xumuyeckue CBOWMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIOKO3bl ¢ Tuapokcuaom meau(Il), BzaumoneiictBue
Kpaxmajia ¢ MOJAOM, PEIICHUE AKCIEPUMEHTAIbHBIX 33Ja4 no temMaM «CnupTel U
(denoiby, «KapooHoBbIe KUCTOTHI. CI0KHBIE 3PUPBD».

A3orcoaep:Kalme OpraHu4ecKue coeIMHeHM .

AMHHBI — OpPraHUYECKUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUuecKue W apoOMaTHYECKHe;, IEePBUYHBIC, BTOPUYHBIE M TPETUYHEIE.
Crtpoenue moJekynd, oOmas gopmyia, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHUHOB C A30THUCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWINH — TpEeACTaBUTENb aMHHOB apomaTtudeckoro psga. CrpoeHue
aHwiMHa. B3auMHoe BiMsiHUE TPYyNI aTOMOB B MoJieKyJie aHuiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWiuHA. KadecTBeHHBIe peakiuu Ha aHUIUH. CrocoObl
MOJIydeHUsT W NpuMeHeHue anudatuyeckux amuHOB. [lonydenuwe aHuiIMHA U3
HUTPOOEH30J1a.

AMuHOKUCcI0TEL.. HoMeHknarypa u nu3omepusi. OTaesbHbIE IPEACTABUTENH O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @u3nuecKkue CBOMCTBA  AMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEepHBIX  OpraHMYeCKUX
COCIMHEHUN, peaklusl TMOJMKOHJEHCAlUM, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEJKOB: THUAPOJIM3, JCHATYpALMS,
KayeCTBEHHBIE PeaKIN Ha OEJIKU.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
pacTBopeHHe OEIKOB B BOJE, JE€HATypalus OEJNKOB MPU HArpEBaHHH, IIBETHHIC
peakuuu Ha O€NKH, peHIeHHWE OHKCICPUMEHTAIbHBIX 3a/Jad [0 TeMaMm
«A3oTcoaepainue OpraHUYEeCKUe COCAUHEHUS» U «PacnozHaBanue
OPraHUYECKUX COCTMHEHUI.

BoicokOMoOJIeKY/ISIPHbIEC COCIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALUN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3aLUS U MOJIUKOHICHCALHSL.

[lonumepubie wmatepuanbl. I[lmactmacchl (MOMUATUIIEH, MOJHUIPOIUIIEH,
MOJIMBUHWIXJIOPU,  MOJTUCTUPOJ, MOJTUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
oy TUICHTepedTanar). Ytunusamnus u nepepadoTka miacTUKa.

DnacToMephl: HAaTypaJIbHbIN KayuykK, CUHTETUYECKUE Kay4dyKHu
(OyTamreHOBBIN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

11



[Tonmumepsl CIIEIUAIBHOTO Ha3HAYCHMUS (Tedmon, KEBJIAp,
AIEKTPOIPOBOIAIINE TTOTMMEPBI, OMOpa3iaraeMble TIOJTUMEPHI).

OKCTIEpUMEHTALHBIE METOABl HM3YyYCHHS BEIIECTB M WX NPEBPAIICHUMN:
O3HAaKOMJICHHE C oOpasliamMy MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
KaydyKOB, PCIICHHE OHKCIICPUMEHTAIBHBIX 3adad 1o Teme «Pacmo3HaBanue
MJIACTMACC ¥ BOJIOKOHY.

Pacuérnsbie 3anaun.

Haxoxxnenue MOJEKyJISIpHOH (GOpPMYNIBI OPraHMYECKOTO0 COCIUHCHHS II0
MacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOIAIIMX B €ro COCTaB, HaXOXJICHHUE
MOJIEKYISIpHOM (POPMYJIbl OPraHMYECKOTO COEAWHEHUs Mo Mmacce (00BEMY)
OPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkuu W/WIM HWCXOJIHBIX BEIISCTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpPMYIIBI
OpPraHUYECKOr0 BEIIECTBA HAa OCHOBE €r0 XUMHUYECKHUX CBOWCTB MIIM CIIOCOOOB
MOJTYYCHHUS, OMPEICICHUE JOJIM BBIXOJA TPOAYKTA PEaKIMH OT TEOPETHUUYECKH
BO3MOYXHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanuzanust MeXIPEIMETHBIX CBS3€H MPU M3yYCHUHU OPTaHUYCCKOW XMMHUH B
10 kmacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBCHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, NPHHATBIX B OTICIBHBIX TpeaIMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01muMe ecTecTBEHHO-HAYYHBIE MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOIOJIeHUue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIEJb, MOJICIMPOBAHHE.

duznuka: Marepus, aroM, DdIJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKUd YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperartHoe COCTOSIHHE
BEIIECTBA, (U3MYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHUs, CKOPOCTb, JHEPIHs,
macca.

buonorus: kmerka, opraHusM, 3KocucTeMa, Owocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIM M TETepOTPO(HBIN TUI NMUTAHUSA, OPOKCHHE,
doTtocuHTEe3, IbIXaHWE, OEJKW, YIJICBOABL, JKUPHI, HYKICHHOBBIC KHUCIOTHI,
bepMeHTHI.

['eorpadusi: mone3Hple UCKOMIAEMBIE, TOTLIUBO.

TexHomorusi: MNUIEBBIE TMPOAYKTHI, OCHOBHI PAIlMOHAIBHOTO IMHTAHMSI,
MOIOIINE CPE/ICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA
TeopeTnvyeckne OCHOBbI XUMHUMU.
Atom. CocTaB aTOMHBIX Anep. XUMUAYECKHN 3neMeHT. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUUYECKHE YPOBHHU U
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noaypoBHU. ATomHbIe opOuTanu. Kiaccudukanus XuMHUIeCKUX AIEMEHTOB (S-, p-,
d-, f-snementsl). Pacnpenenenwe 3IEKTPOHOB MO  ATOMHBIMOPOUTANSIM.
DOneKkTpoHHbIE KOH(UTYypallud aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO NEPHUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(UIypallud HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

Ilepnonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBa3b NMEpHOANYECKOro 3akoHa M [leprogmyeckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynmaM H IepuoaaMm. 3JHayeHue
nepuoanyeckoro 3akona /[.11. Menpneneesa.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaiinyeckas. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUS U JJIMHA CBSI3U. [[0IpHOCTD, HAIIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOM CBA3U. KpartHble cBa3u. BopopoaHas CBs3b.
Mex)XMONeKyIsIpHbIE B3aUMOAECHCTBHS.

BajleHTHOCT, M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA NMPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeilb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHHI.
[lonsiTHE O KOOPAMHAIMOHHON XUMUHU.

BemectBa  MOJIEKYJIAPHOTO ¥ HEMOJIEKYJSIDHOTO  CTpPO€HHS.  THIIbI
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsiTue o nucnepcHbix cucremax. MctuHubie pacTBopsl. [IpencraBinenue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIGHTPAIMU PACTBOPOB:
MaccoBasi J0Jid BEIIECTBA B paCTBOPE, MOJsIpHAsA KOHUEHTpauus. HacelllieHHbIE U
HEHACBHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEUIECTB. TpHUBUATBHBIC
HAa3BaHUs OTIEIBHBIX IPEICTABUTEICH HEOPITAaHUYECKUX BEILIECTB.

Knaccudukaius XuMuuecKuX peakiuii B HEOPraHWYECKON W OpraHUYeCKOM
XUMHH. 3aKOH COXPAHEHMSI MACChl BELIECTB; 3aKOH COXPAHEHUS W IPEBpAILCHMS
SHEPrUM MPU XUMUYECKUX peakiusax. TermnoBeie 3 (HEKThl XUMUYECKUX PEaKIui.
TepmoxuMHU4eCKHE YpaBHEHUS.

CKOpOCTh XMMHYECKOH peakuuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB.
I'omoreHHsle 1 reTeporeHHsle peakuuu. Karanns u Kkataam3aTopsl.

OObpaTtumble 1 HEOOpaTUMbIE peakiuu. XuMHu4yeckoe paBHoBecue. KoHcranra
XUMHUYECKOT0 paBHOBecHUs. PAKTOpBI, BIUSAIOIIME HA ITOJOKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATypa, AABICHUE U KOHLEHTPALUM BEIIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunnun JlelllaTense.
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OnekTponuTuyeckas aucconuanusa. CuiibHble W claOble AIEKTPOTUTHI.
Crenenp gucconuanuu. Cpena BOJHBIX pPacTBOPOB: KHUCIOTHAsi, HEUTpasbHas,
mienounas. Bonoponusiii mokazatens (pH) pactBopa. I'uaponus comneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKHUCJICHUS.
OkucnuTelb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHUSI U BOCCTAHOBJICHUS.
Baxneiilmue OKUCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PacTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHHUsI BEIIECTB M WX MPEBpAICHUI:
pa3oKEHUE TMEPOKCHAA BOJOpPOJAAa B TMPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEAKIIMii HOHHOTO OOMEHa, ONIPE/ICIICHHE
Cpelbl pacTBOPOB C TMOMOIIBI WHIUKATOPOB, M3YYCHUE BIUSHUS Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckass XuMus.

[Tonoxxenne HemetaywioB B Ilepuoandeckoi cucteMe XHUMHYECKHX
anemenToB /.M. MenneneeBa u 0COOEHHOCTH CTPOCHHS WX aTOMOB. Du3MYECKUe
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAIJIOB (Ha MpUMEpPE KHUCIOPOJia, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilonmydyenue, ¢usnueckue M XMMHYECKHE CBOMCTBA: PEaKIUU C
MEeTajulaMd U HEMETaJulaMH, BOCCTAHOBHUTEJbHbIE CBOMCTBAa. [ MApUIBL.
TormiuBHBIE 3JIEMEHTBHI.

[anorensl. Haxoxnenue B mpupoje, crocoObl MOMy4YeHHs, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. ['aloreHOBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKaIIUe
coelMHEeHUs raynoreHoB. JlabopaTopHble W MPOMBIILIEHHBIE CIIOCOOBI MOTyYeHUs
rajoreHoB. [[pyMeHeHne TaJoreHoB U UX COEUHEHUM.

Kucnopon, o3on. JlabopaTopHble M MPOMBINIICHHBIE CIIOCOOBI MONYYCHUS
kuciopojna. duznyeckue U XMMUYECKHE CBOMCTBAa UM MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnaenwe B mpupone, CrIocoObl ToNydeHus, (Qundeckue u
xuMu4deckue cBoictBa. CepoBogopon, cyiabdunabl. Oxcua cepbl(1V), oxcua
cepol(VI). Cepuucras u cepHas KHCIOTBI M HMX coiii. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHL. [[puMeHenune cepsl u €€ COeINHEHU .

Azor. Haxoxaenume B mpHpoAe, CIOCOOBI MOMy4YeHHS, (GU3HUECKHE W
XUMUYECKHE CBOMCTBAa. AMMUAK, HUTpUAbl. OKCHIbl a30Ta. A30THCTasi U a30THAs
KHUCJIOTHI U UX coil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeneHue azora
1 €r0 COCTMHCHHUI. A30THBIE YI0OpEHUSI.

®dochop. Haxoxaenue B mpupoje, crnocoObl TMONy4YeHUs, (PU3HUECKHe W
xumudeckue cpoiictBa. dochunbr u pochun. Oxcuast docdopa, dochopnas
kuciora u e conu. Ilpumenenune Qocdopa u ero coeauHeHuil. DocdopHbie
ya0OpeHus.
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VYraepoa, HaxoxaeHHe B NOpuUpoje. AJUIOTPOINHBIE  MOAUDUKAIUY.
dusnueckue W XUMUYECKHE CBOMCTBA TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yrinepona(IV), yronpHas kuciora u e
CoJIM. AKTUBHpPOBaHHBIN yroib, aacopOuus. Dymnepensl, rpadeH, yriepoJHble
HaHOTPYOku. [IpuMeHeHre MpPOCThIX BEMIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €ro
COCIMHCHUM.

Kpemuuii. HaxoxpaeHnue B mpupojie, CrocoObl MOJy4YeHUs, (PU3HUECKUE U
xumuyeckue cBoiricTBa. Oxcun kpemuusa(IV), xkpeMHHEBass KUCIOTa, CUIUKATHI.
[IpumeHeHune kpemHus u ero coeguHeHnil. CTeKI0, ero noJy4eHue, BUIbl CTEKJIA.

[Tomoxxenne meramnoB B Ilepuoguueckon cucrteMe XUMMHUYECKHAX IJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJJICKTPOHHBIX O00JI0YEK aToMOB MeTauioB. OOrmue
dbu3ndeckue CBOMCTBA METAIOB. [IpuMeHeHHE MeTaIoB B OBITY M TEXHHUKE.
CnuiaBbl METaJLIOB.

DNEeKTPOXUMUUYECKUN psifl  HampskeHuid MeTtawioB.  OOmme  crocoObl
MOJTy4YEHUS METaJJIOB: TUIPOMETAIITYPIHUS, MAPOMETAILTYPrus,
anexktpometatyprusi. Ilonstue o koppos3um MmetamioB. CrocoObl 3aIlUThl OT
KOPPO3HUH.

O6mas xapaktepuctuka metauioB I[A-rpymnmer [lepuoandeckolt cCHUCTEMBI
XUMUYECKUX 2JJIeMeHTOB. Hatpuii w kamuii: mnonydeHue, ¢GU3HMYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHMUIA.

O6mas xapakrepuctuka MetauioB IIA-rpynmer [lepronuyeckoit cucTeMsl
XUMHYECKUX DJJIEMEHTOB. MarHuid ¥ KalblUUW: TMONydeHue, (U3NYEeCKue u
XUMUYECKHE CBOMCTBA, IMPUMEHEHUE NPOCTHIX BEUIECTB U HUX COCIUHEHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEeHHUSI.

ANIOMUHUN: TIONTy4eHHe, (GU3NUECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA U €ro coeauHeHwil. AMQOTEepHbIE CBONCTBA OKCHIAa U
TUAPOKCUAA ATIOMHUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miass XapakTepuCTHKa MeETaIoB Mo0ouHbiXx moarpynn  (b-rpymm)
[Teprnoanuueckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB.

du3nYecKkue U XMMUYECKHE CBOMCTBA XpoMa U €ro coequHeHu. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U AUXpOMATHI, HUX
OKHCJIMTENBHBIE CBOMCTBA. [lonydueHrne u npuMeHeHue Xpoma.

dusnyeckue M XMMUYECKHE CBOMCTBA MapraHila M €ro COCAWHECHUMU.
Baxneitmue coenunenuss wapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, ero OKUCIUTENIbHbIE CBOMCTBA.

dusnueckue U XUMHYECKHE CBOMCTBA JKejie3a M ero coeauHeHnil. OKCHIBI,
ruapokcuasl u conu xkenesza(ll) u xxeneza(Ill). [lonyueHue u mpuMeHeHHUE Kele3a
U €r0 CILUIaBOB.

DOU3NYECKUE U XUMUYECKHE CBOMCTBA MEIU U €€ coenuHenui. [lonyuenue u
MIPUMEHEHHUE MEJIN U €€ COCNHEHUMN.
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[uuk: nomydyeHue, (QuU3MUECKMEe U XUMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U THUJIPOKCHJIA IIUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [Iprumenenue
IIMHKA U €r0 COCIUHEHUH.

OKCNEPUMEHTAJIbHBIE METOAbl HW3YUYCHHUSI BEIIECTB M HUX MPEBpAICHUI:
M3yueHHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xKeneza, MarHus B
KHCJIOPOJIe, M3y4YeHUE KOJUIeKIMU «MeTalibl W CIUIaBbl», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEeI0YHO3EMENIbHBIX METAJIJIOB C BOJAOW (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA W Kejie3a C pacTBOpaMH KHUCIOT U
e04Yeld, Ka4eCTBEHHBIC PEaKIMi Ha HEOPTaHUYECKHUE aHUOHBI, KATUOH BOJAOPOa
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBHE THAPOKCUIOB aTIOMUHUS M IIMHKA C
pacTBOpaMu KUCIIOT U IIEJI0OYEH, pelieHrne dKCIePUMEHTAIBHBIX 3a7ad M0 TeMam
«"anorenn», «Cepa U e€ coenuHeHUs», «A30T U Gochop U UX COCAUHEHU,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTaibl TOOOYHBIX MOTPYIII.

XUMUS U )KU3Hb.

Ponp xuMun B o0ecrieueHn yCTOMYMBOTO pa3BUTHS uejoBedecTBa. [loHsTHe
O Hay4YHBIX METOJaX TIO3HAHUS M METOJOJIOTUH HAYYHOTO HCCIICIOBAHMS.
HayuHnbie mpuHIIUIBI OpraHU3aud XUMUYECKOT0 TPOou3BoIcTBA. [IpoMbIiiieHHbIS
crocoObI TTOTyYeHHUs BaXXHEUIHUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUaKa,
CEepHOM KHCJIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITOCOOBI MOTYYCHHSI METAIIJIOB U
CIIaBOB. XMMHUUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl U €ro IMOCIeCTBHUS.
Ponb xumuu B o6ecniedeHrH SHEPreTUUeCKOo 0€30MacHOCTH.

Xumusi ©W 310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
UCITIOJIb30BAHMS JIEKAPCTBEHHBIX MpenapatoB. Pojap XuMuu B pa3BUTHU MEIULIMHBI.

XVMHUS TUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Ponb xumuu B
oOecreuyeHnu MUIIEeBOi 0€30MacHOCTH.

Kocmernyeckne m mapdromepnsie cpenctsa. beitoBas xumus. IlpaBuiia
0e30MacHOr0 MCMOJB30BAHMS TPENapaToB OBITOBOW XUMHUU B TIOBCEIHEBHOMU
AKU3ZHU.

XUMHSL B CTPOUTEIBCTBE: BaKHEUILINE CTPOUTENbHbIE MaTepHalsbl (LIEMEHT,
OCTOH).

XuUMHUS B CEIIbCKOM X03silicTBe. OpraHn4ecKue 1 MUHEpaIbHbIE YIOOPEHMUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHuKa.
Marepuansl 1t anektpoHuku. Hanotexnonoruu.

Pacuérnbie 3anaumn.

Pacuétei: Maccel BemiecTBa Wi 00bEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO U3
BEILIECTB MMEET NIpuMecH, macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakiuu, €ciIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C OMNPEIeIEHHOU
MacCOBOM JOJI€d pPACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOMU
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KOHIICHTpAllUM BEIIECTBA B pPACTBOpPE, INOJU BBIXOJAA MPOAYKTa pPEaKUUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanms  MeXnpeaMETHBIX  CBA3€H Opu  HU3ydyeHUH oOmed u
HEOPraHUYECKOM XMMHH B 11 Kiacce OCYIIECTBIISIETCS Yepe3 MCHOJIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYUYHbIX MOHATHM, TaK U MOHSITHH, MPUHATHIX B OTAEIBHBIX
IpeaMeTax €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, Kiaccu(uKalus, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOEIb, MOJCIUPOBAHUE.

@dusuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JHEPIE€TUYECKUNA YPOBEHD,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEILECTBA, HJACAIbHBIA Ta3,
(u3nuecKre BeIMYMHBI, €IMHULIBI U3MEPEHHUs, CKOPOCTb, SHEPT U, Macca.

buonorus: knerka, opraHusM, dKocuctema, ouocdepa, MeTaboan3M, MaKpo-
Y MHUKPOAJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbl, HYKJIIEMHOBbIE KUCIOTHI, (PEpPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U IIOTOK YHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOILIUBO,
peCypcehl.

TexHonorus: XUMuU4ecKkass MPOMBILUIEHHOCTb, METALUIYPIUs, CTPOUTEIIbHbIE
MaTepuasbl, CEIbCKOXO035MCTBEHHOE MPOU3BOACTBO, MUIIEBAs IPOMBIIUICHHOCTD,
(papmarieBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOICTBO KOCMETUYECKHUX
[IpenaparoB, I[POU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEpUAJIOB, DJIEKTPOHHAs
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.
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IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MNpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIOLIME: OCO3HAHUE
OoOy4JarolmuUMHCS POCCUMCKON Tpa)XxJaHCKOW HMJIACHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
O0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHUsS; HAIMUUE
IPABOCO3HAHMS, IKOJIOTHUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIecce peaau3aini 00pa3oBaTeIbHON JeATEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTeIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBWiIaX MEKIUNYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YeOHBIX M TMO3HABATEIBHBIX 3aJ1ay, BBHIMOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEJIUIO
OTEUYECTBEHHON XMMUH;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3ylbTaT
JUINTENbHBIX ~ HAaONMIOJEHUHM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U IPAKTUKOB;
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WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlUH, CBA3aHHbBIE C XUMUUECKUMU SIBJICHUSIMU,
Y NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCIEACTBUN
MOCTYTIKOB;

4) dpopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3omacHOro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

cOOJIFO/ICHUST TIpaBUJl OE301MAaCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

MOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUSITHS BPEAHBIX NMPUBBIYEK (yIMOTpeOieHus
aJIKOT0JIs1, HAPKOTHUKOB, KYPEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEUICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HANIPaBJIEHHOCTH (B paMKax CBOETO KJjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOASM TpyZAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAJIbHON TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IeCTBa;

6) ’K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOjieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATILHOM CpE/IbI;
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OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTM U YMEHHS aKTHUBHO TMPOTUBOCTOSTH HUJCOJIOTHHU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPYKAIOIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM M 3KOJOTUYECKONU O€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00eCTeueHun
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHIIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSCHEHUS SBIICHUN OKPY>KAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
penIieHus mpooOJieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEebHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

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

3HAUMMBbIE IS bopMHpOBaHUS  MHPOBO33PEHUA  OOYYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAayyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHHUBEpCaIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIE, KOMMYHHKATHBHBIC,

PETYIISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (GyHKUIHMOHABHON
IPaMOTHOCTH U COIIMATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEpCAIbHbIC Y4COHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXalOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeysaTh LEJIH JEATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMHU IIEISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUUECKOI'O MBIIIJICHUS:
BBIJICTIATh XapAaKTEPHBIC MPU3HAKU TMOHATHW U YCTAHABIMBATh MX B3aUMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIOIINE MMOHATHS IS OOBSCHEHUS OTIACIBHBIX (DaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHMS W KPUTEPUU I KiIacCHU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUi;

yCTaHABIWBAaTh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCykAeHUs (MHIYKTUBHbBIC, JEIYKTHUBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (DOPMYJIHMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;
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MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOACIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHHE XHUMHYECKOU
peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IEHCTBUS:

BJIAJI€Th OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyITUpOBATH LEJIH U 33J1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMSI U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHWPOBAHHWS M TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJAOM
mpoliiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIUpOBaTh
0000I1IeHNS ¥ BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, MPOSBISTH CIHOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJOB pEIICHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHUKAX HWHPOpManuu (HAy4dHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHUS, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTEepHETa), aHAaIM3UpOBaTh MH(OPMAIUIO PA3IWYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpPMAIIUKA, HEOOXOAUMON IS  BBIMOJHEHUS YYEOHBIX 3a1ad
OIPEAEIEHHOTO TUIIA;

npuOOpEeTaTh OMBIT HCIOJIB30BAHUA WH(POPMAIUMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITETTLHO  BBIOWpATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uHbopmarmu (cxeMbl, TpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Ipu padbore cC
XAMHYECKOW WH(POpMANMe: MPUMEHITh MEXKMIpeaMeTHbIe ((pu3ndeckue W
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POopMyIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;
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HCII0JIB30BaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0/I€ IUAjIora U/WUiH
JTUCKYCCHH, BBICKA3bIBATh UJIEU, (POPMYIHPOBATH CBOU MPEATOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3aa4H;

BBICTYNAaTh C MPE3EHTAUHUEN pe3yJbTaTOB IO3HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOro MpoeKTa, 1 (OpMYyIUPOBATH BHIBOIbI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIECIOBAHUN MYTEM COIJIACOBaHUS MO3UILIMI B
X071e 00CYXJIeHUSI © 0OOMEHA MHEHHUSIMH.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe eiicTBUS:

CaMOCTOSITCJILHO ITUTAHHUPOBAaTh M OCYIISCTBIATH CBOKO ITO3HABATEIBHYIO
JCATENBHOCTD, ONpenesas e€ Iedd W 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJIaraéMblii  alTOPUTM  JEHCTBHHA TIPH
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEIbCKUX 3a/lad, BBIOMpaTh Hamboiee
3 PeKTUBHBIN CMOCOO HMX pemieHus ¢ YYETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIICCTBAX M XUMHUYCCKHUX PCAKIIUAX;

OCYLIECTBIIITh CAMOKOHTPOJIb JIESITEJIbHOCTH HA OCHOBE CaMoOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oomiero oOpa3oBaHUsS BKIIOYAIOT CIEHU(GUUSCKHUE
JUTsl y9eOHOTO TIpeiMeTa « XMMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPA30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 MOJYYEHHUI0 HOBOI'O 3HAHUS U NMPUMEHEHHIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTyalusX, a TAKKE B PEaIbHBIX )KM3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHUEH. B
nporpaMMe MO XUMHUU MPEIMETHbIE PE3yNbTaThl MNPEACTABIEHbI [0 T0JaM
W3YUYECHUS.

10 KVIACC
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[IpenmeTHble  pe3yabTaThl OCBOCHHsSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECICUCHUH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUaJOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U pPalMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YelloBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CpPEJIE;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraOIINE TTOHSATUS — XUMUYECKUHN DJIEMEHT, aTOM, SIPO U DJICKTPOHHAS
o0oysoyka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHMSI aToMa, TUOpUAW3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTh, CTCTICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, PYyHKIIMOHAbHAS
rpymmna, paaudkan, CTPYKTypHbie Gopmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpudeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUN PN, TOMOJOTH, YIIEBOAOPOIbI,
KHACTIOPO/I- U a30TCOJEpKalUe OpraHuYecKrue COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS, TEOPHH, 3aKOHBI
(nepuoanueckuii 3akon JI. M. MenneneeBa, Teopusi CTPOCHHsSI OpPraHMYECKUX
BeniecTB A. M. ByTnepoBa, 3akoH COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPaHEHUS
W TPEBpallleHHs] HHEPrUd TPU XUMHYECKUX pPEaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEKAIlUe B OCHOBE
NOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH; MPEICTaBICHUS
0 MEXaHM3MaxX XUMUYECKHX pEeaKIfil, TePMOAMHAMHUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYII aTOMOB
B MOJIEKy/naX (MHIYKTUBHBIA U Me30MepHbId 3] dekTor, opuentantoil u Il pona);
(akTONOTrNYEeCKNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30MacHOM
MCIIOJIb30BAaHUM BAKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEATeIbHOCTH  YE€JIOBEKa, OOIMX  HAYYHbIX MPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA TPUMEPE MPOM3BOICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIMBAaTbUX B3aUMOCBSI3b, HCHOJb30BaTh COOTBETCTBYIOIIME MOHSITHS MpHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMECHHIA:
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HCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY JUIS COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (hOPMYJ OpraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHHSI XMMHMYECKUX PEAKIHMM U PACKPBIBATh MX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUWAd  TOCPEICTBOM  COCTAaBJIEHHUS
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO oOMeHa NyTEéM
COCTaBJIEHUS UX IOJHBIX U COKPAILIEHHBIX NOHHBIX YPAaBHECHUM;

W3rOTaBIMBATh MOJAEIH MOJIEKYJI OPTAaHUYECKHUX BEIIECTB ISl WILTFOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHaBIMUBATh MPUHAMJIEKHOCTh M3YUEHHBIX
OpPraHWYEeCKUX BELIECTB IO MX COCTABY U CTPOEHUIO K OIpPEAEIEHHOMY
KJaccy/Tpymnne COEeIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHUS JJIS OTIEIbHBIX
Npe/ICTaBUTENCH OPraHMYEeCKUX BEUIECTB (ITUJICH, alleTUJICH, TOJYOJI, TJIMLEPHH,
ATWJICHIJIMKONb, (eHol, (QopManbAeTu/l, aleTaldbJeTu]], aleTOH, MYypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAaJbMUTUHOBAS KUCJIOTHI,
IVIMLWH, aJdaHuH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, U30TPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BHUJ XUMHUYECKON CBA3M B
OpraHWYECKUX COEAMHEHUAX (KOBAJEHTHAsT WM WOHHAas CBfA3b, G- U T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytnepoBa jisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEILECTB OT UX COCTaBa U CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUMUYHBIX MPEACTABUTENICH Pa3TMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAIKAHOB, AJIKEHOB, aJIKaJIUCHOB,
AJIKAHOB, APOMAaTHYECKUX YIIEBOJOPOJAOB, CIUPTOB, QJIbJECTHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OENKOB, YIJIEBOJAOB (MOHO-, AM- M IOJIMCAXapUIOB),
WUIIOCTPUPOBATh ~ TIEHETUYECKYI0  CBA3b  MEXAY  HUMH  yPaBHEHUAMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHM C MCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHSI TOATBEPKAATh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCMMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COETUHEHHUH OT
KpPaTHOCTH M THIIA KOBAJIEHTHOM CBA3M (G- U TM-CBSA3M), B3AUMHOI'O BIIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;
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c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh NUCTOYHUKH YTIIEBOJAOPOTIHOTO
Coipbsi (HedThb, TNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE IPUMEHECHHE MMPOTYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOJIOJICHUH, U3MEPEHUHN, MOJICITUPOBAHUN, IKCIIEPUMEHTE
(peaabHOM M MBICJICHHOM) U YMEHHS IPUMEHSThH 3TH 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHUS PUMECHATHOCHOBHBIC OIEPAIlii MBICTUTEITBHON
AESTENPHOCTH — aHalIW3 W CHUHTE3, CpaBHEHHE, 000OIIeHHE, CHCTeMaTH3aluIo,
BBISIBJICHUE MPUYUHHO-CIICACTBEHHBIX CBSA3CH — /I U3YYCHUSI CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIIH;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBJIATH B3aUMOCBS3b XUMHUECKUX 3HAHHUH C
NOHSTHSIMU W TIPEACTABICHUSAMHU JIPYTUX €CTCCTBEHHO-HAYYHBIX MPEIMETOB IS
0oree OCO3HAHHOTO MOHWMAHHSA CYIIHOCTH MAaTepUAIBHOTO €IMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHHS 110 OPraHUYECKOW XUMWH I OOBSCHCHUS H
IPOTHO3UPOBAHHMS SIBJICHUH, HIMCIONTUX €CTECTBEHHO-HAYYHYIO IIPUPOJTY;

c(OpPMHPOBAHHOCTh YMEHHW: TPOBOJUTH pPACUYEThl IO XUMHUYCCKUM
dopMyiilaM ¥ ypaBHCHHSIM XHMHUYCCKHX PEAKIMHA C MCIOJIb30BaHUEM (PU3HUYSCKHUX
BeNMYUH (Macca, OOBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTCPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAcCUEThl MO HAXOXKIECHUIO XMMHUYECKOM
(dbopMyIbl BelIecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OIICHUBATH
C TO3UIMH  DKOJOTMYECKON  0e30MacHOCTH  MOCHEACTBHUS  OBITOBOM |
IIPOU3BOJCTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepadOoTKOM
BEIIECTB, UCIOJIb30BATHIIONYUYCHHBIC 3HAHUS JJIS MPUHATUS TPAMOTHBIX PEIICHHM
po0JIeM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO TUIAHUPOBATh M MPOBOAHTH
XUMHYECKUN OSKCIEPUMEHT (TIONyYeHHEe W W3yYeHHE CBOWCTB OpPTraHUYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKIUHU YTIIEBOJAOPOJOB PA3IUYHBIX KJIACCOB M
KHUCIIOPOACOIEP)KAIIUX OPTaHMYECKUX BEIECTB, PEHICHUE JKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHWIO OPraHMYECKUX BEIIECTB) C COOJIIOJCHUEM MPaBUII
O6e3omacHoro oOpamieHusi ¢ BeElIeCTBAaMU U JIA0OPATOPHBIM 00OPYIOBAaHUEM,
dbopMynHpoBaTh 1ENb WCCIENOBAHUSA, TNPEJICTABIATh B PasIu4YHON (dopme
PE3YNIBTATHI IKCIIEPUMEHTA, aHATM3UPOBATH U OIEHUBATH UX JJOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMECHHIA:

coOI0IaTh MpaBHUJIa IKOJIOTHYECKH IEeJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM JEATEIHLHOCTA B IEISAX COXPAHEHHSI CBOETO 3J0POBbBS, OKPY KAIOIICH
MPUPOTHON CPEIbl U JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;
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OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JEHCTBUSI HA JKUBBIE OPraHU3MBI
ONpeAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIch nokasarens [11K;

aHAIM3UPOBATH LIETECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHbIX UCTOUHHKAX (HaydHasi U yueOHO-Hay4dHAas
JuTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATh XUMUUYECKYIO MH(pOpMaIMio, mepepadaTriBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOI 3a1aueii.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMS Kypca «OOm@as M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHUI MOPUPOJIBI, O MECTE€ U 3HAYCHUHU
XUMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECIICYCHUU YCTOMUMBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTHUUECKOW, SHEPreTUYECKOW W THUIIEBOU
0€301MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIlMOHAIBLHOTO MPHUPOJONOJIH30BaAHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUS M OOIIEH KyJIbTypbl 4YelOBeKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO W MPHUPOIHOM

cpene;
BJIaJICHUE CUCTEMOU XUMUYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAraloIIue TMOHATHA — XUMHUUYECKUM DJIEMEHT, aToM, SJIpO aroma,

M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIHM, OCHOBHOE U
BO30YKIEHHOE COCTOSHUS aToma, THOpHAM3alds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTCICHh  OKHCIICHHUS,
XUMHUYecKass CBA3b (KOBaJIGHTHAs, WOHHAS, MeTajuIM4ecKas, BOJOPOIHAS),
KpUCTAJTMYeCKass pemérTka, XHWMHYECKas peakius, pPacTBOp, JJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, JJEKTPOJIUTHYCCKAS JUCCOIMANMS, CTEIEHb JHUCCOIMAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTENIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMUYECKOW PEaKIM, CKOPOCTh XUMHUUECKOW PEaKIINU, XUMUICCKOE PaBHOBECHC;
TEOPHH M 3aKOHBI (TEOpHUS DJICKTPOJUTHYCCKON ITUCCOIMAIINN, TEPHOINYSCKUI
3akoH /.. MenzaeneeBa, 3aKOH COXpaHEHHSI MACChl BEIIECTB, 3AKOH COXPAHECHUS U
MPEBpaIeHNs SHEPTUU NPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHUYCCKUHN S3BIK
XUMHUH, MHPOBO33PCHUYCCKHE 3HAHUA, JICKAIKME B OCHOBE ITOHUMAaHMS
NPUIMHHOCTH W CHCTEMHOCTH  XMMHUYECKHX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHHUM BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM H
HAJIMOJICKYJIIPHOM YPOBHSAX; TIPSACTABIICHHS O MeEXaHHW3Max XHMHYCCKHX
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peaKkuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs,, O XMMHYECKOM PAaBHOBECHH, PACTBOpPaX U AUCIEPCHBIX CHUCTEMAX;
(paKkTONOrMYECKHE CBEIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHMM M 0€30IacHOM
WCIIOJIb30BaHUU BAXKHEUIIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTH  YeJlOBeKa, OOIMMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
MPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISATh XapaKTepHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh UX B3aWMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
cocTaBieHus (OpMyJ BEIIECTB U  ypaBHEHUW  XMUMHUYECKHX  PEaKIHi,
cucremarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISITh BAJCHTHOCTh U CTEIICHb OKUCIICHHS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSX, BUJ XUMHYECKOW CBS3U (KOBaJICHTHAaS,
WOHHAsl, METa/UIM4YecKasi, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEmIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJa XMMHYECKOW CBA3M M THUIA KPUCTAJIUIMYECKOW pemeéTku, OOMEHHBIH W
JOHOPHO-aKIENTOPHBI MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOM CBS3H;

chOpMHPOBAHHOCTh  yYMEHMI:  KjJacCH(UIMPOBATH:  HEOPraHUYECKUE
BEILECTBA M0 UX COCTaBY, XUMHUYECKUE PEAKIUU 10 PA3TUYHBIM IIPU3HAKAM (YUCITY
U COCTaBy pEarupyroniux BeIIECTB, TEIIOBOMY 3 (deKTy peakiuu, U3MEHEHHUIO
CTeTNICHEH OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTauu3aTopa H
JIPYTHE); CAMOCTOSITENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU IS KiIacCU(PUKALIUN
U3Y4aeMbIX BEUIECTB U XUMHYECKUX PEaKIIUil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPHOJUUYECKOTO 3aKoHa Jl.
N. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, O0BSICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (DYHKITUY;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTEPU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMMHWYECKHUX DJJIEMEHTOB II€PBOrO—YETBEPTOTO IEPUOJOB
Ileppuonnueckorn  cucremsl  J[.M.  MeHnngeneeBa,  ucHONb3ys — TMOHATHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTAIN», «OCHOBHOE€ W BO30YKIEHHOE IHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB W UX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmogmueckon cucremsr [l N
MenzeneeBa, BaJE€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;
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c(hOpMUPOBAHHOCTh YMEHHMI: XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIKE
XUMHYECKHUE  CBOMCTBAa  BEIECTB  pa3IMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHUE TE€HETHUYECKON CBS3M MEXJy HEOPraHMYECKUMHU BEUIECTBAMHU C
MTOMOIIIBIO YPAaBHEHU N COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHUSl PACKpPBhIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBHUTENIbHBIX PEaKUUi MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOro OanaHca
ATUX peakIui; peakiuii MOHHOTO OOMEHa MyTEM COCTABJIICHUS WX TMOJHBIX U
COKpAaIlEHHBIX  HMOHHBIX  YpPaBHEHUM;  peakUud  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30BaHus (Ha MpUMeEpPE TMIPOKCOKOMILJIEKCOB IIMHKA U aTIOMUHUSA);

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEaKIUi C Y4E€TOM HMX JHEPreTUUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUS CKOPOCTH XWMHMUYECKOW peakIuu B 3aBUCHUMOCTH OT pPa3IMYHBIX
(akTOpOB, a TAaKXKE XapaKTep CMEIICHHUS] XUMUYECKOTO PABHOBECHS MO BIUSHUEM
BHEITHUX Bo3aeicTBuil (mpunuun Jlelllatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMHUYECKUE pEaKIuH,
JeXallhue B OCHOBE NPOMBIIIJIEHHOTO TIOJY4YeHUsI CEPHOM KHUCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIHUIBI XUMHYECKHUX MPOU3BOJCTB; LEJIECO00Pa3HOCTD
MPUMEHEHHS] HEOPTaHWMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHMS] COOTHOUIEHHUS PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTh BIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAy4YHOTO
NO3HAHUSl SABJIICHUW TPUPOJALI — HAONMIOJEHNEe, H3MEPEeHHEe, MOJCIUPOBAHUE,
AKCHEPUMEHT (pEeabHbIi U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUSI [IPU SKCIEPUMEHTAIBHOM UCCIIEJOBAHNUN BELECTB
U 108 OOBSICHEHWS XUMHUYECKHX SIBICHUW, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKOU eI TEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSMHU U TPEJCTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJSIpHAS KOHLICHTPALIMS»;
Macchl BeLeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce
Wi 00bEMY OTHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3 dexTa
peaKiuyu; 3HAYEHHs] BOJIOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT M IIEIOYel ¢
M3BECTHOM CTENEHbIO MAMCCOLMAaluu; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ pacTBOpa C
onpeIeIEHHON MAacCOBOM JIOJICH PAcTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(MMeeT TpUMECH); JOJM BBIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHHM
ra3os;
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c(hOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTEHHO MIAHUPOBATh U TMPOBOIUTH
XUMHYECKUH  SKCIEpUMEHT  (MpPOBEJEHUE  peakluil  HMOHHOro  OOMeHa,
MOATBEPKICHUE KaUeCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, OMPEACIICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbI0 HWHIWKATOPOB, H3YyUYCHUE BIMSHUS
pa3nIuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, perieHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOr0IeHneM MpaBuil 6€30MacHOro OOpallleHus C BEIIeCTBaMHU U J1a00paTOpHBIM
obopynoBanueM, GOpMyIUpOBaThH IeJdb HCCIEIOBAHUS, MPEICTABISITH B
paznuuHoi (QopMe pe3ysbTaThl IKCIEPUMEHTA, AHAIMU3UPOBATh U OIICHUBATHUX
JI0OCTOBEPHOCTb;

c(hopMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUJIA TOJb30BAHUS XUMUYECKON
nocyAod | J1abopaTOpHBIM O000pYyIOBaHHEM, OOpalleHHs C BELIECTBAaMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKUX
OTBITOB, DJKOJIOTUYECKH II€JI€COO00pPA3HOr0 TOBEJICHHUS B OBITY W TPYAOBOM
JEATeIbHOCTH B IEISIX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOTHOMN
cpeabl M JOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HaBaTh OMNMACHOCTh
TOKCUYECKOTO JEHCTBHS Ha KUBBIE OPraHU3Mbl OMPEACIEHHBIX HEOPTaHHMYECKUX
BEIIECTB, TOHUMAs cMbICH nokaszareis [1/1K;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IIEJICHAMPABICHHBIA IOUCK
XUMHYECKOM MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4yHast M yueOHO-Hay4YHas
JIUTepaTypa, CpencTsa MaccoBoit nHpopmaiuu, UHTepHET U Apyrue), KPUTHUECKH
aHAIM3UPOBATHXUMHUUYECKYIO MH(POpPMAIINIO, MepepadaThiBaThe€ U UCIOIb30BATHB
COOTBETCTBHHM C MOCTABJICHHON yueOHOH 3a1aueil.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1.Teopernyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPraHnYecKuX coequHeHuil A. M. 8
byrneposa
Hroro no pazneny 8
Pa3znes 2.YriieBoaopoanbl
)1 [IpenenbHBIEYTIIEBOIOPOIBI — AJIKAHBI, 5
LUKJIOATKAHBI
29 HenpenenbHbie yrieBo10pOabl: AKEHBI, 14 1
AJIKaJUEHbI, AJIKUHBI
2.3 ApoMaTHYECKUEYTIEBOI0POIbI (aPCHBI) 8
24 [IpupoiHbIE UICTOYHUKH YIIIEBOIOPOIOB U UX 4
nepepaboTka
2.5 l"aioreHnpou3BOAHBIEYTIEBOJOPOIOB 4 1
Wroro no pazgeny 35
Paspnen 3.KuciaopoacoaepxamueopranuyecKkuecoeMHeHUs
3.1 Cruptsl. DeHon 11 1
39 KapOoHunbpHbIE COeTUHEHUS: allbCTUIBI U )1 1

KCTOHBI. Kap6OHOBI>IC KUCITOTHL. CIOKHEIS
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a¢upsl. XKups

3.3 VYrieBoabl 9
Hroro no pazneny 41
Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12
Hroro no pazneny 12
Paspnen S5.BbicokoMoJIeKy IsIpHbIECOSIMHEHUS

5.1 BrICOKOMOIEKYISIPHBIECOETUHEHUS 6
Hroro mo pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHHOYPOYHOE IIVIAHUPOBAHHE . 10 KITACC

KoaudecTBo 9acoB

Ne Mara DJIeKTpOHHbIe N poBbIE
Tema ypoka KonTpoubHbIe IIpakTuyeckue
n/n Bcero H3y4eHHUsi | oOpa3zoBaTe/bHbIE pecypcChl
padoTsbI padoThI
[Ipeamer u 3HaUeHNE OPraHUYECKON XUMUH,
HoyTbyK, NpoeKTop, 3/IEKTPOHHasA
1 IIpeJICTaBICHUE O MHOIO0Opa3uy OpraHuYecKux 1 2.09
. [OCKa.
COCTMHEHU I
DNEeKTPOHHOE CTPOEHHUE aToMa yriepoja
N HoyT6yk, NpoeKTop, 31eKTPOHHasA
2 (0cHOBHOE U BO30YX/IEHHOE COCTOSIHUS). 1 2.09
DOCKa.
BaneHTHble BO3MOKHOCTH aToma yriepoja
XuUMHUYecKasi CBSI3b B OPraHUUECKHUX
HoyT6yk, NpoeKTop, 31eKTPOHHas
3 coeTMHEHUIX. MexaHu3MBbl 00pa30BaHUS 1 4.09
. . [OCKa.
KOBAQJICHTHOM CBSI31, CIOCOOBI pa3pbiBa CBA3EH
4 Teopus cTpoeHUsT OpraHUIECKUX COSTUHEHUN A. 1 9.09 HoyT6yk, NpoeKTop, 31eKTPOHHas
M. Bytieposa ' [0CKa.
Buner uzomepun: cTpykrypHas,
HoyT6yk, NpoeKTop, 3NeKTPOHHas
5 MPOCTPAHCTBEHHAsS. DJIEKTPOHHBIC () (DEKTHI B 1 9.09
. [OCKa.
MOJIEKYJIaX OPraHUYeCKUX COCIUHEHUM
[IpencraBienue o Kiaccuukau u HovT6
OyTHYK, NPOEKTOP, 3NEKTPOHHasA
6 cuctemaruueckas HoMmeHknarypa (IUPAC) 1 11.09
[0CKa.
OpraHMYECKUX BEIECTB
7 Knaccudukanus peakinuii B opraHu4ecKon | 16.09 HoyTbyK, NPOEKTOp, 3NEKTPOHHAA
XUMUU ' [OCKa.
. HoyT6yk, NpoeKTop, 31eKTPoHHas
8 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1 16.09
[0CKa.
AJNKaHBI: TOMOJOTHYECKHH psijl, oO1as
9 (dbopMyna, HOMEHKIATypa U H30Mepus, | 18.09 HoyT6yK, NpoeKTop, 31eKTPOHHas

QJICKTPOHHOC U MMPOCTPAHCTBCHHOC CTPOCHUC
MOJICKYJI

AOCKa.
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HoyToyk,

NPOEKTOP, NEKTPOHHanA

10 du3nuecKue U XMMHYCCKHE CBOMCTBA alIKaHOB 23.09
[A0CKa.
1 Haxoxnenue ankaHoB B mpupoie. CriocoObt 23.09 HoyT6byK, NpoeKTop, 3N1eKTPOoHHanA
MOJIyYCHHS U IPUMEHEHNE AJIKAHOB [A0CKa.
[uknoankanel: o0mast popmyia, HOMEHKIATypa
12 Y U30MepHs, 0COOCHHOCTU CTPOCHUS U 5509 HoyTbyK, NpoeKTop, 3N1eKTPOoHHanA
XUMHUYECKUX CBOMCTB, CIIOCOOBI TOJy4YEHHUS U ' [A0CKa.
NIPUMEHEHHE
Pemenue pacu€THbIx 3a/1a4 Ha ONIPEAEIICHUE
MOJIEKYJIAPHOH (DOPMYITBI OPraHUUECKOTO
HoyTbyK, NpoeKTop, 3/IeKTPOHHasn
13 BEIECTBA I[T0 MAaCCOBBIM JOJISIM aTOMOB 30.09
3JIEMEHTOB, BXOJIAIIMX B €0 COCTAB. pocka.
Cuctematusanuusa 1 0000IIIeHUE3HAHUIN 110 TEME
AJIKEHBI: TOMOJIOTHUECKHH psiJl, oO1as
14 dhopmyra, HOMEHKIIATypa, YJIEKTPOHHOE 1 30.09 HoyT6yK, NPOeKTOop, 3NeKTPOHHanA
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII. AOCKa.
CTpyKTypHas M IUC-TPAHC-U30MEPHUSIAIIKEHOB
15 du3nvecKnue U XMMHUYECKHUE CBOMCTBA aJIKEHOB. HoyTbyK, NpoeKTop, 3N1EKTPOHHanA
[MpaButoMapKkoBHHKOBA 210 [0CKa.
HoyT6yK, NPOeKTOop, 3NEKTPOHHanA
16 CriocoObl MoTy4eHus! ¥ IPUMEHEHNE aJIKEHOB 7.10
AOCKa.
17 [Ipaktrueckas padota Ne 1 mo treme "Ilomydenue 210 HoyTbyK, NpoeKTop, 3N1EKTPOHHaA
3TUJIEHA U U3yYEHUE €ro CBOMCTB" ' [0CKa.
Pemienue pacu€THbIx 3a/1a4 HA ONIpEICICHUE
. HoyT6yK, NPOeKTOop, 3NEKTPOHHasn
18 MOJIEKYJISIpHOHM (hOpMYIIBI OPraHUUECKOTO 9.10 focka,
BEIIIECTBA
19 AJKaaueHbl: cOnpsbKEHHbBIE, U30JIMPOBAHHBIE, 14.10 HoyT6yK, MPOeKTOop, 3NEKTPOHHasn
KymynupoBaHHble. OCOOEHHOCTH IEKTPOHHOTO ) AOCKa.
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CTPOCHUS

XUMHUUYECKUECBONUCTBACONPSIKEHHBIXIUEHOB HoyTbyK, MpOeKTop, 3/1eKTPOHHasn
20 14.10 A0CKa.
CrocoObl TOTYYEHHS U IPUMEHEHHE HoyT6yK, NpoeKTop, 3neKTPoHHas
21 16.10 noCKa.
aJIKaJInE€HOB
AJNKUHBI: TOMOJIOTHYECKUN psif, oOLias HoyT6yK, NpOeKTOp, 3NeKTPOHHanA
” (bopMyna, HOMEHKIIATypa, NEKTPOHHOE U 5110 AOCKa.
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, '
¢uznueckue cBoiicTBa
HoyTbyK, NpoeKTop, 3/1eKTPOHHanN
23 XUMHUYECKUECBOVCTBAAIKUHOB 21.10 A0OCKa.
HoyT6yK, NpoeKTOop, 31eKTPOHHanA
24 KauecTBeHHBIE PEAKIIMY HA TPOMHYIO CBS3b 23.10 [0CKa.
HoyT6yK, NpoeKTop, 31eKTPOHHaA
25 CriocoObl MostydeHus: 1 IpUMEHEHNE aIKMHOB 28.10 AOCKa.
26 Pemenue 3ana4: pacy€Tsl 10 ypaBHEHUIO 58,10 HoyTbyx, npoekTop, aneKTpoHHaA
XMUMHYECKON PEaKLUU ' Aocka.
HoyT6yK, NpoeKTOop, 31eKTPOHHaA
27 CucremaTu3anus 1 00001IeHNe 3HaHUN TI0 TEME 13.11 A0CKa.
ApeHbl: roMoJIoTHYecKuil psij, obmas popmya, HoyT6yK, NpOeKTOp, 31eKTPOHHaA
)3 HOMEHKJIATypa. DJIEKTPOHHOE U 1811 AOCKa.
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OeH30I1a '
U TOJIyoJa, uX (PU3NYecKue CBOWCTBA
XVMHYECKUE CBOWCTBA aPEHOB: PEAKIINH HoyTbyk, npoekTop, aneKkTpoHHas

3aMCIICHUA
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XUMHUYECKHE CBOMCTBA apEHOB: PEaKLUU

HoyTbyk,

NPOEKTOP, 3NEKTPOHHanA

30 20.11 focKa.
MPUCOETMHEHHS, OKHCIICHHE TOMOJIOTOB OeH30J1a
OCOOEHHOCTUXUMUYECKUXCBOHCTBCTUPOIA HoyT6yK, NpoeKTop, 3/1eKTPOHHan
31 25.11 [J0CKa.
Pemenue pacu€THbIx 3a/1a4 Ha ONIPEAEIICHUE HoyTbyK, NpoeKTop, 3/IEKTPOHHAsA
32 MOJIEKYJISIPHOHM (POPMYITBI OPTraHUIECKOTO 25.11 A0CKa.
BEIIECTBA
HoyTbyK, NpoeKTop, 3/1eKTPOHHanN
33 CrniocoObl MoJTy4eHHs U IPUMEHEHUE apEHOB 27.11 AOCKa.
a4 [eHeTHYECKas CBA3b MEXK/Y Pa3IUYHBIMU 51 HoyT6yK, NpoeKTop, aneKTpOHHaA
KJIACCAMH YTJIEBOIOPOJIOB ' Aocka.
25 PacyéThl 0 ypaBHEHHAM XUMHUYIECKUX PEAKIIHIA. 51 HoyTbyk, npoekTop, anekTpoHHasA
CucremMaTu3ays 1 0000IIeHIe 3HAHUH 110 TeMe ' Aocka.
HoyT6yK, npoeKTop, 3/1eKTPOHHanA
36 [Tpupouslii ra3. [lonyTHele HeTAHBIE T'a3bl 4.12 AOCKa.
HoyT6yK, npoeKTop, 31eKTPOHHanA
37 KameHHbI# yrosb U NpOIyKThl €ro nepepadoTKu 9.12 A0CKa.
28 HedTb 1 criocobbl eé nepepaboTKH. 012 HoyTbyk, npoekTop, anekTpoHHas
[TpuMeHeHHnenpoayKToBIEepepaboTKUHEPTH ' Aocka.
39 [eHeTHYECKas CBA3b MEK/Y PA3IUYHBIMU 1112 HoyT6yk, npoexTop, 3neKkTpoHHas
KJIaccaMU YIJIeBOI0POI0B ' Aocka.
["anoreHONpOU3BOIHBIE YTIIEBOIOPOIOB: HoyT6yK, npoeKTop, 31eKTPOHHanA
40 SJICKTPOHHOE CTPOCHHUE; PCAKLIMH 3aMCILICHUS 16.12 A0CKa.

rajorcHa
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JelicTBue meno4eil Ha TaJIOreHIPOU3BOIHBIE. HoyT6byK, NpoeKTop, 3N1eKTPOHHanA
41 B3anmopeicTBre AUTaJIOreHaJIKaHOB ¢ MarHueM 16.12 AocKa.
Y IIUHKOM
1 Cucremaru3anus u 0000LIEHHE 3HAHUM 110 1812 HoyT6yk, npoekTop, aneKTpoHHan
pasneny "Yriaesonopoas" ' AOCKa.
HoyTbyK, NpoeKTop, 3/IEKTPOHHAsA
43 KonTposbHas paboTa 1o Teme "YriaeBoaopoas" 23.12 AOCKa.
[IpenenpHBIE OTHOATOMHBIE CIIUPTHI: HoyT6yK, NpoeKTop, 3/1eKTPOHHan
44 TOMOJIOTHUYECKUH psifl, oOmiast popmyna, 2312 DOCKa.
CTPOCHHE MOJIEKYJI, H30MEPHsI, HOMEHKIIATypa, '
Kiaccugukanus, Gu3nIecKue cBOMcTBa
45 XUMHUYECKHE CBOMCTBA MPEIETbHBIX 2512 HoyT6yk, npoekTop, 3neKTpoHHas
OJIHOATOMHBIX CIIMPTOB ' Aocka.
46 Croco0bl MONTYyYEHHUs U TPUMEHEHHNE 1301 HoyT6yk, npoekTop, aneKTpoHHan
0/THOATOMHBIX CITHPTOB ' Aocka.
[TpocTeie 3(hupbl: HOMEHKIIATYpa U U30MEPHS, HoyT6yK, NpoeKTop, 3/1eKTPOHHan
47 0COOEHHOCTH (PM3MYECKUX U XUMUYCCKUX 13.01 [OCKa.
CBOICTB
MHOTr0aTOMHBIE CITUPTHI: ITUICHTJIUKOIb 1 HoyT6yK, NpoeKTop, 3/1IeKTPOHHan
48 TJIMIEPUH, UX PU3NUECKHE U XUMUUYECKHE 15.01 [0CKa.
CBOMCTBA
49 Crioco0bI TIOTYYEHHs U IPUMEHEHHE 50,01 HoyTbyk, npoekTop, anekTpoHHaA
MHOTOATOMHBIX CIIUPTOB ' AoCKa.
50 DEHOJI: CTPOEHHE MOJIEKYITBI, (PU3UUECKHE 50,01 HoyT6yk, npoekTop, anekTpoHHaA
cBoiicTBa. TOKCHYHOCTH(EHOIA ' AOCKa.
51 XUMHYEeCKUECBOCTBaeHOIa 22.01 HoyT6yK, NpoeKTop, 3NEKTPOHHanA
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AOCKa.

HoyTbyK, NpoeKTop, 3N1eKTPOHHanA
52 CnocoObl nosry4eHus 1 IpuMeHeHue (eHoa 27.01 A0CKa.
[TpakTaeckas padora Ne 2. Pemenue HoyT6yK, MPOEKTOpP, 3NEKTPOHHasn
53 SKCHEPUMEHTAIbHBIX 331a4 1o Teme "CrnupThl U 27.01 [OCKa.
benomsr"
CucrteMmaTu3anus 1 0000I1eHNE 3HAHUI 110 TEME HoyTbyK, NpoeKTop, 3NeKTPOoHHanA
yTOY
[OCKa.
54 29.01
AJbIerH/Ibl ¥ KETOHBI: DJICKTPOHHOE CTPOCHUE HoyT6yK, NpoeKTop, 3/1eKTPOHHan
YTOYK, Np P p
55 KapOOHWIHHOM TPYIIIBI; TOMOJIOTHYECKUE PSIBI, 3.02 AoCKa.
obmas Gpopmysa, U30Mepus U HOMEHKIIATypa
56 AJbJIETHIBI ¥ KETOHBL: (PU3MYECKUE CBOMCTBA,; 302 HoyTbyk, npoekTop, anekTpoHHasA
PeaKIMH TIPUCOCTHHEHHS ' Aocka.
57 Peakuyy OKHMCIEHHS U KaUeCTBEHHbIE PEaKIUH 502 HoyT6yK, NpoekTop, 3/1eKTpoHHaA
aNbJETUI0B U KETOHOB ' Aocka.
HoyT6yK, NpoeKTop, 3/1eKTPOHHan
58 Croco0Obl NOJTy4eHUs albIEruI0B U KETOHOB 10.02 [0CKa.
50 OIHOOCHOBHBIE NPEENbHBIE KAPOOHOBBIE 10.02 HoyT6yk, npoekTop, aneKTpoHHas
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX MOJICKYII ' Aocka.
60 M30MepHs 1 HOMEHKIATypa KapOOHOBBIX 1502 HoyT6yk, npoekTop, aneKTpoHHas
KHCJIOT, UX (pU3HUYECKHE CBOICTBA ' Aocka.
XUMHUYECKHE CBOWCTBA MPEIEIbHbIX HoyT6yk, npoekTop, anekTpoHHaA

OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT
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OcoOeHHOCTH CBOHWCTB MYPaBbUHOW KUCIIOTHI.

HoyToyk,

NPOEKTOP, 3NEKTPOHHanA

62 MHoroo6pasue KapOOHOBBIX KUCIIOT 17.02 Aocka.

Oco0OeHHOCTH CBOWCTB: HEMPEACTbHBIX U HoyT6yK, NpOeKTop, 3N1eKTPOHHan
63 apoOMaTHYECKIX KapOOHOBBIX, TUKAPOOHOBBIX, 19.02 [OCKa.

TUIPOKCUKAPOOHOBBIX KMCIIOT. '

[IpeacraBuTEeIMBBICITUXKAPOOHOBBIXKHCIIOT

HoyTOyK, NpoeKTop, 3/IEKTPOHHAsA

64 [TonsaTre 0 MPOM3BOIHBIX KAPOOHOBBIX KHCIIOT 26.02 AOCKa.
6 CrocoObI TTOTYYeHHs U TPUMEHEHHE 503 HoyTbyk, npoekTop, aneKTpOHHaA

KapOOHOBBIX KHCJIOT ' Aocka.
66 CrnoxHbIe 2(OUPBI: TOMOJOTHYECKUH Psifl, 001Iast 503 HoyT6yK, NpoeKTop, 3NEKTP. AOCKa.

(bopmyia, H30MepUs ¥ HOMEHKIIATypa '

HoyT6yK, NpOeKTOop, 3NEKTPOHHasn

67 dusnyeckne 1 XMAMUYECKHE CBOICTBA (DUPOB 4.03 A0CKa.

Pemenne pacu€THBIX 3a1a49: IO YPAaBHEHHIO HoyT6yK, NpOeKTop, 3NEKTPOHHasn
68 XUMUYECKON PEaKIiy, Ha ONPEICIICHHIE [OCKa.

MOJIEKYJIIPHOH (DOPMYIIBI OPraHNIECKOTO 11.03

BEIIICCTBA

[TpakTuueckas padota Ne 3. Permenue HoyTbyK, NpoeKTop, 3N1EKTPOHHasnA
69 SKCIICPUMECHTAIBHBIX 3a4a4 IO TEME 16.03 A0CKa.

"Kap6onoBsie kucinoTsl. CroxHbiedhups”
70 Kupsr: ctpoenune, Gu3MUecKrue 1 XUMHIESCKUE 16.03 HoyTbyk, npoekTop, anekTpoHHaA

CBOMCTBA (THAPOJIN3) ' Aocka.

Oco0eHHOCTH CBOMCTB KHUPOB, COJIEPKAIITNX HoyT6yK, NpOeKTop, 3NeKTPOHHasn
71 OCTaTKHU HEMpPeAENbHBIX JKUPHBIX KUCIOT. JKupsbl 18.03 [LOCKa.

B MPUPOJIE
72 Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, 23.03 HoyT6yK, NpoeKTOp, 3NEKTPOHHAA
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ux Motoluree aercraue. Ilonsarue o DOCKa.
CHUHTETHYECKUX Motoux cpeactBax (CMC)
73 ['enernueckas cBs3b yriaeBOJAOPOAOB U 73,03 HoyTbyK, npoeKTop, 3neKTpoHHasn
KHCIIOPOICOAEPIKAIINX OPraHUUECKHX BEIIECTB ' Aocka.
HoyTbyK, NpoeKTop, 3/IEKTPOHHAsA
74 Pacy€rhl 10 ypaBHEHUSAM XMMHYECKUX PEAKIUN 6.04 [0CKa.
HoyTbyK, NnpoeKTop, 3/1eKTPOHHanN
75 CucremaTnsanus u 00001IEeHNE 3HAHUH 110 TEME 6.04 AocKa.
OO6mast xapakTepuCTHKA YTJIEBOJIOB U HoyT6yK, NpOeKTop, 3N1eKTPOHHasn
76 KJaccuukaius yrieBo10B (MOHO-, U- U 8.04 AOcKa.
MOJIMCaXapH/Ibl)
Momnocaxapuabl: Gpu3NYECKue CBOMCTBA U HoyT6yk, NpoeKTop, 31eKTPOHHas
77 Hax0’KJICHHE B IIPUPOJIE 13.04 f0CKa.
- IIpuMeHeHue TIII0KO3bI, €€ 3HaYeHUE B 13.08 HoyT6yk, npoexTop, aneKTpoHHas
KH3HE/IeATEIPHOCTH OpraHu3Ma ' Aocka.
Jucaxapuipl: caxapo3a, MajibT03a U JIAKTO3a. HoyT6yk, NpoeKTop, 31eKTPOHHas
79 Haxosxenue B npupoie 1 IpuMEHEHne 15.04 [OCKa.
JicaxapuioB
[Tonucaxapupl: CTpOEHHE MAaKPOMOJICKYII, HoyT6yk, NpoeKTop, 31eKTPOHHas
80 (hU3UYECKHe U XUMUYCCKHUE CBOMCTBA, 20.04 [OCKa.
MIPUMEHEHHE
HoyT6yk, NpoeKTop, 31eKTPOHHas
81 [ToHsATHEOONCKYCCTBEHHBIXBOJIOKHAX 20.04 [0CKa.
Pemenue pacueTHbIX 3aa4 Ha ONIPEAEIICHUE HoyT6yK, NpoeKTop, 31eKTPOHHas
82 JOJIM BBIXOJIa MPOAYKTa peaKu OT 22.04 A0CKa.

TCOPCTHYICCKU BO3MOKHOT'O

42




CucreMarusanys 1 0000IIeHYE 3HAHUI IO

HoyToyk,

NPOEKTOP, 3NEKTPOHHanA

83 27.04

pazueny [OCKa.

KonTpomapHas pabora mo Teme HoyTbyK, NpOeKTop, 3NeKTPOHHasn
84 "Kucnopoaconepaiiyue opraHudecKkme 27.04 AOCKa.

coequHeHUS"

AMUHBIL: KJTaccu(UKAIHS, CTPOSHUE MOJIEKYI, HoyT6yK, NPOeKTop, 3NeKTPOHHaA
85 obmias ¢popmysa, ©30MEpUs, HOMEHKIIATypa 1 4.05 [OCKa.

(dbu3uvecKue CBOMCTBA

HoyTbyK, NpoeKTop, 3/1eKTPOHHanN

86 XMMHAYECKNECBONCTBAATN(ATUIECKMXAMUHOB 4.05 AocKa.
- AHMJIUH: CTpOEHHE aHUIIMHA, 0COOEHHOCTH 6.05 HoyTbyk, npoekTop, anekTpoHHasA

XUMHYECKHUX CBOMCTB aHMJIMHA ' AocKa.

CrrocoObI IMOJTydeHUsT U IPUMEHEHUE HoyT6yK, NpOeKTOop, 3NEKTPOHHasn

anudaTHIECKUX aMHHOB [OCKa.
88 ¢ 11.05

AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30MepHs, HoyT6yK, NpOeKTop, 3N1eKTPOHHasn
89 (hu3UYecKue CBONCTBA. 11.05 [JOCKa.

OTnenbHBICTIPECTABUTEIN 0l-aMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHUHOKHCIIOT, UX HoyT6yK, NPOeKTop, 3N1EKTPOHHasn
90 OMOJIOTMYECKOE 3HaUYCHHE aMUHOKHUCIOT. CHHTE3 13.05 [A0CKa.

Y TUAPOJTU3IICTITHIOB
o1 BeJlky KaK PUPOHBIE HOIMMEPBL; CTPYKTYPhI 16.05 HoyTbyk, npoekTop, anekTpoHHaA

0€eIKoB ' Aocka.

HoyT6yK, NpOeKTop, 3NeKTPOHHasn

92 XUMHYECKHECBOUCTBAOEIKOB 17.05 AOCKa.
93 A3oTcoepKkallire reTepouruKInYecKue 18.05 HoyT6yK, MPOeKTOop, 3NEKTPOHHasn
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coeuHeHus. HykiienHOBBIE KUCIIOTHI: COCTaB, [lOoCKa.

CTpOEHUE U OMOJIOTHYECKAasl POJTb

[TpakTaeckas padborta Ne 4. Pemenue HoyTbyK, NpoeKTop, 3NeKTPOHHanA
94 AKCIIEPUMEHTAJIbHBIX 33]a4 110 TEME 1 18.05 A0CKa.

" A3oTCoIepKaIe OpraHnuecKue coequHeHns"

[TpakTiaeckas padora Ne 5. Pemenue HoyTbyK, NpoeKTop, 3N1EKTPOHHanA
95 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 20.05 A0CKa.

"Pacrio3HaBaHue OpraHUYECKUX COeAUHEHUN"
o6 KoHTpoJIbHAS PaGoTa 110 TeMe . 1108 HoyTbyk, npoeKTop, aneKkTpoHHanA

" A30TCOIepIKaIIfe OpPraHHYecKUe COeTMHEHHs" ' Aocka.

OcHOBHBIC TIOHATHS XHMHH HoyT6yK, NpOEKTOp, 3NeKTPOHHaA
97 BBICOKOMOJICKYJISIPHBIX COCTMHEHUN U METOIbI : 2205 [OCKa.

WX CHHTE3a —TI0JIMMEPHU3AIHS 1 '

TTOJIMKOHACHCAITUS

[TnactMacchl. YTUIU3aKs U HepepaboTka HoyT6yk, npoekTop, 3neKTpoHHas
98 1 23.05 [0CKa.

IIacTUKa

DacToMephl: HaTYpalbHbIH CHHTETHYECKHE HoyT6yk, npoekTop, 3neKTpoHHaA
99 1 24.05 [0CKa.

Kaydyku. Pe3una

Bonokna: HaTypaibHbIe, HCKYCCTBEHHBIE, HoyT6yk, NpoeKTop, 31eKTPOHHas
100 cuHretndeckue. [lonmrmepsl cienuaibHOro 1 25.05 [JOCKa.

Ha3HAYCHUS

[IpakTnueckas padota Ne 6. Pemenue HoyTbyK, NpoeKTop, 3N1eKTPOHHanA
101 SKCIEPUMEHTAIBHBIX 3314 110 TEME 1 25.05 [J0CKa.

"Pacno3HaBaHue maacTMacc U BOJIOKOH"

O06001IeHne U cCUCTeMAaTH3alus U3Yy4eHHOTO HoyT6yk, NpoeKTop, 31eKTPOHHas
102 Marepuaia 1no teme "BBICOKOMOJIEKYISIpHbIE 1 27.05 A0CKa.

coeMHeHUs"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102
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11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM uugposbie
Ne /i P Konrpoabubie | IlpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1.TeopeTnyecKkueoCHOBLIXUMHH
Crpoenue atoma. [leproandeckuii 3aKoH U
1.1 [Iepnoanueckas cucteMa XUMUYECKUX 5
anemenToB J[. 1. Menaeneera
12 CrtpoenueselecTna. 10 |
MHuoroo06pa3ueBeniecTB
1.3 XHWMHUYECKUEPEAKIINN 14 1 2
Hroro mo pazgeny 29
Pa3znen 2.Heoprannueckasixumus
2.1 Hewmeramnsl 18 1 3
2.2 Meramsl 13 1 1
Wroro no pazgeny 31
Pa3znen 3.00001eHue NpoiiIeHHOT0 MaTepUaJia.
3.1 O06o01eHre MpoiICHHOT0 MaTepuaa. 6 1
Wroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 66 5 6




11 KVIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne m/m Tema ypoxa Konrpoabubie | IlpakTHueckue Aara unpponbie
Bcero u3yyenusi | oOpaszoBareib
padoThI padoThI HbIE PeCypenl
1. CrpoeHue aToma (5 4yacos)
1.1 (1) Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN AeMeHT. Y30Tomb 1
Pacnipenenenre 3meKTPOHOB IO ATOMHBIMOPOUTATISIM.
1.2 (2) Knaccudukanus XuMuyeckux 3J1€eMeHToB (s-, p-, d-, f- 1
AJIEMEHTHI)
1303 DNeKTpOHHbIE KOH(UTypallii HOHOB. 1
3 3) DIIEKTPOOTPUIIATENBHOCTE
[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema
xuMmudeckux dnemenToB J[. . MeneneeBa, CBA3b C
1.4 (4) COBPEMEHHOM TEOPHUEH CTPOEHUS ATOMOB. 3AKOHOMEPHOCTH 1
M3MEHEHHUS CBOMCTB XUMUYECKHX AJIEMEHTOB M 00pa3yeMbIX
MU TIPOCTBIX U CJIOXHBIX BEIIECTB 0 TPyMIaM U Meproiam
1.5 (5 Cucremaruzanus 1 00001cHHE 3HAHUM 110 TEME 1
2. Ctpoenue BemecTBa. MHorooopasue Bemectn (10 yacon)
Bubl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHUs
2.1 (6) KOBAJICHTHOM CBS3U. BOJIOPOIHASICBS3b. 1
MexMOJIeKyIIpHbIEB3aUMOICHCTBUS
BaneHTHOCTP U BaJIeHTHBIE BOBMOHOCTH aTOMOB. CBSI3b
2.2 (7 3IIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C X T€OMETPUYECKUM 1
CTpOEHUEM
23 (8) [IpeacraBneHunss 0 KOMIUIEKCHBIX COEIMHEHUSIX: COCTaB U |
HOMEHKJIaTypa
24.(9) BemiectBa MOJIEKYASIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS. 1

Turmsl KPpUCTAITUINYCCKUX PCIICTOK U CBOICTBA BEIIIECTB
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2.5 (10)

[TonsTue o gucnepcHeix cucrteMax. [Ipencrasienue o
KOJUTOMJIHBIX pacTBOpax

26(11)

HUctunnnie PacCTBOPBI: HACBIICHHLIC 1 HCHACBIIICHHBIC,
pacTBOpuUMOCTh. KpucTtamuoruaparsl

2.7 (12)

Pemrenue 3a1a4 ¢ MCIIOIb30BaHUEM OHATHI ""MaccoBas JOJIA

pacTBop&HHOrO BellecTBa", "MoJsipHas KOHUEHTpaus'"

2.8 (13)

Knaccugukanus 1 HOMEHKIIATypa HEOPTaHHYECKUX BEIECTB 1

2.9 (14)

Cucremarusanus 1 0000IIEHNAE 3HAHUHT 110 TEME 1

2.10 (15)

KonTponsnas pabora no temam "CrpoeHue aToma.
[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema
xumudeckux ameMentoB []. 1. Mennaeneesa", "Ctpoenue
BemiecTBa. MHoroo6pasueseniecTs"”

3. Xumnueckuepeaxkuuu (14uacoB)

3.1(16)

Knaccudukanus XuMHUYeCKUX peakiuii B HEOpraHu4ecKoi 1
OpPraHNYEeCKON XMMHUH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB;
3aKOH COXPAHCHMs U IPEBPALICHUS SHEPTUU IIPH XUMHUYECKUX
peaknusax

327

Tennosie 3 HEKTh XUMUUECKUX PEAKIIUi. TepPMOXUMUYECKUE
ypaBHEHHUS. BblunciieHus 1o ypaBHEHUSIM XUMHUYECKUX 1
peaxkuuil ¥ TepPMOXUMHUYECKUM YPaBHEHUSIM

3.3(18)

CKOpOCTh XMMHUECKOH peakluu, e€ 3aBUCUMOCTb OT
pasnuuHbIX (haktopoB. Karanu3z u katanuszaropsl. ['oMoreHHbie 1
U TeTepOreHHbIC PEAKIINH

3.4 (19)

OO6paTtumbie U HeOOpaTUMBbIe peakuu. XUMHUECKOE
paBHOBECHE

3.5(20)

[IpakTuueckas paborta Ne 1 mo Teme "BriusiHre pa3iuuHbIX
(hakTOPOB Ha CKOPOCTh XUMHYECKON peaKIMi U Ha XUMUYECKOe 1
paBHOBecHe"

3.6 (21)

QHGKTpOJ'II/ITI/I‘-ICCKaH JUCCOoanus. CunbHbIC U cl1a0bIe
QJICKTPOJIUTBI. CTeHeHL,[[I/ICCOI_II/IaI_[I/II/I
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HNonnoe npousseaenue Boabl. Cpega BOJHBIX paCTBOPOB.

3.7 (22) . 1
Bonopoausiitnokasarens (pH) pactBopa
38 (23 I'maposns coneit. Peakuuu, npoTekaronye B pacTBOpax ]
8(23) DIIEKTPOJIUTOB
3.9 (24 [Ipaktuyeckas padora Ne 3 o teme "XuMHU4YecKre peakiuu B |
9 24 PacTBOpPax JIEKTPOIUTOB"
OKHCAUTENBbHO-BOCCTAHOBUTENBHBIE peakiuu. Baxkueliue
3.10(25) | OKHCAMTENIHN U BOCCTAHOBUTEIU. METO 1 AIIEKTPOHHOTO 1
(371eKTOHHO-MOHHOTO0) OanaHca
3.11 (26) | DnexTposin3 paCTBOPOB U PACILIABOB BEIIECTB 1
3.12(27) | Pemenuesanaupa3TMuIHBIXTUIIOB 1
313 (08 CucreMaruzamys 1 00001eHre 3HaHNI 10 TeMe "XUMHUYECKUE 1
1329) peakuun"
3.14 (29) | KonrtpoispHas padoTa o TeMe "Xumuueckue peakuuu” 1
4. Hemetannsbl. (18 u)
[Tonoxenue nHemeranioB B [lepuonnueckoit cucreme
xuMuaeckux anemeHToB JI. M. MenaeneeBa u 0COOCHHOCTH
4.1 (30) cTpoeHus ux aroMoB. Du3nuecKkue CBOMCTBA HEMETAIIIOB. 1
AmtoTponusi HEMETaUIOB (Ha IPUMEPE KUCIOPOIa, CEPHI,
dbocdopa u yrimepoaa)
42 (31 Bonopon: nonydenne, puznueckue 1 XUMUYECKHAE CBOWCTBA. |
26D T'uapuasl
["anmorensl: HAXOXKIEHHUE B MIPUPOJIC, COCOOBI MOTY4CHHUS,
(hu3UYeCcCKre U XUMHUYECKUE CBOMCTBA. [ aloreHOBOIOPOIbI.
4.3 (32) Baxueliine Kuciopoacoaepxamniue CoeIMHEHS TaIOTeHOB. 1
JIaGopaTopHbIe U MPOMBIIITICHHBIE CIIOCOOBI MOTYYESHHUS
rajoreHoB. [[puMeHeHue raJoreHoB U X COeMHEHUN
44(33 [TpakTuueckas paborta Ne 4. Pemienue skcrepuMeHTaIbHBIX |
433) 3aga4 1o teme "["amoreHnr"
4.5 (34) Kucnopoa: nabopaTopHble U IPOMBIIIEHHBIE CIIOCOOBI 1

48




noJTy4eHus1, GU3NUecKre 1 XUuMHUIeckre cBoiictBa. O30H.
[Ipumenenue kucnopoaa u 030Ha. OKCHUJIBI U IEPOKCHU/IBI

4.6 (35)

Pemenne 3aaa4 pa3JIMIHbIX TUIIOB

4.7 (36)

Cepa: HaXOX/JIEHUE B MPUPOJIE, CIIOCOOBI OTyYCHUS,
busnueckue U XuMudeckue cporictea. CepoBoIOpOI,
cynbdunsl. Kucnopoaconepxaiune coeTMHEHNS CEPBI.
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI

4.8 (37)

[TpakTaeckas padorta Ne 5. Pemenue skcrepuMeHTaTbHBIX
3amau o teme "Cepa u e€ coequHeHUs"

4.9 (38)

A3OT: HaX0XJACHHUE B PUPOJIE, CIIOCOOBI TOTyUEHHUS,
(dbu3uYecKue U XUMHUYECKUE CBONCTBA. AMMMAK, HUTPUIBI.
Kucnoponaconepsxkamue coenuuenns azota. OCoOOEHHOCTH
CBOMCTB a30THOM KUCIOTHI. [I[puMeHenune azora u ero
coemHeHU. A30THbIE y100peHus

4.10 (39)

docdop: HAXOXKACHUE B PUPO/IE, CIOCOOBI MTOTYIEHUS,

dbuznveckue u xumuieckue corictsa. Pochuas u hochu.

Oxkcunbl hocdopa, pochopcoaepxaniue kuciaotol. Comu
dhocdhopnoii kucnotel. [Ipumenenne Gocdopa u ero
coemuaeHni. DochopHbIe yI0OpeHMs

4.11 (40)

[IpakTruueckas padota Ne 6. Perenue sxcriepuMeHTaIbHbIX
3ama4 o teme "Azot u pochop u ux coequHeHU"

4.12 (41)

VYraepoa: HaXOXKACHUE B IPUPOJIE, AJNIOTPOITHBIE
MoupuKanun; GU3nIecKre 1 XUMHIECKHE CBOICTBA,
npumenenne. Okeun yranepoaa(Il), okeun yrnepona(IV),
yroJibHasl KUCIIOTA U €€ COJIH

4.13 (42)

Pemenue 3amgau Pa3JINYHbIX TUIIOB

4.14 (43)

Kpemuuii: HaxoxJIeHUE B IPUPOJE, CIIOCOOBI MOTyYeHUs,
¢buznueckue u xumudeckue cporictsa. Okeun kpemuusi(1V),

KpEeMHHEBast KUCJIOTAa, CUJIUKATHI. HpI/IMeHeHI/Ie KpEMHHA U €T0

COCIUHCHUH. CTeKJ'IO, €ro MMOJYUCHUC, BUJbI CTCKJIIA
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4.15 (44)

Pemenne 3aa4 pa3JIMYHbIX TUIIOB

4.16 (45)

Cucremaruzanus u 0000uenue 3uaunii no reme "Hemerasuis"

4.17 (46)

KonTpomnsnas padora o teme "HemeTamsr"

4.18 (47)

AmnHanu3 pe3yinbTaTOB KOHTPOJIBHOM pabOThl, KOPPEKIHS
OImuO0K

5. Merannbi. (13

y)

5.1 (48)

[Tonmoxenne metamios B [leproauyeckoil CUCTEME XUMHYECKUX
areMeHTOB. OCOOEHHOCTH CTPOSHHS AMEKTPOHHBIX 000JI0UEK
aToMOB MeTaiuToB. O0mue pu3nyecKre CBOMCTBA METAILIOB.
[Ipumenenne metansoB B ObITY U TexHHUKe. CIIaBbl METAIJIOB.
Koppo3zus MeTannoB. DIeKTPOXUMUYECKHUH s HAIPSKEHUM
MeTtauioB. OO0mue crnocoObl MOTYyYeHHUST METaIOB

5.2(49)

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

5.3(50)

O6mas xapakrepuctuka MetaiioB IA-rpynns [leproaunueckoit
CHUCTEMbI XUMUYECKHUX JIEMEHTOB. Hatpuii u kanuii:
noJiyueHue, pU3ndecknue U XMMUUEeCKHe CBONCTBA, IPUMEHEHHE
MPOCTHIX BELIECTB U UX COCAUHEHUN

5.4 (51)

OO6mrast xapakTepucTuka MetaioB ITA-rpynmbt
[Teproanueckoit CUCTEMbI XUMHUYECKUX JIEMEHTOB. Marauii u
KaJIBIIMI: TIoJTydeHue, pu3nueckne 1 XuMUYECKUE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHEHUHN

5.5(52)

XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

5.6 (53)

AIOMHUHWMI: TIOJTydeHue, pu3ndecKkue U XMMUYECKUE CBOMCTBA,
npuMeHeHne. AMGOoTepHbIe CBOMCTBA OKCHJIA M THAPOKCHIA
QTIOMHUHHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS, UX IPUMEHEHUE

5.7 (54)

Pemenue 3amgau Pa3JINYHbIX TUIIOB

5.8 (55)

OO11ast xapakTepUCTHKa MeTaJIOB MOOOYHBIX oarpynt (b-
rpymnn) [lepuoauueckoii ccTeMbl XUMUYECKUX JIEMEHTOB.
du3nyecKne U XMMUYECKHAE CBOMCTBA XPOMa, JKeJle3a, MENIH,
UHKA (TMJIPOKCOKOMIUIEKCH IMHKA) U UX COSAMHEHUH, nX
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IIpUMEHEHKE. BaxkHeue coequHeHUs] Maprasua.
IIepmaHranar Kanus, ero OKACIUTEIbHbIE CBONCTBA.

[TpakTuaeckas padborta Ne 8. Pemienue skcriepuMeHTaTbHBIX

5.9 (56) 1
3aj1a4 o reme "Merasuibl "

5.10 (57) | Pemenuesanaupa3TMuIHBIXTUIIOB 1

5.11 (58) O06o00muIeHne U cucTeMaTu3aus H3y4eHHOTO MaTepHaa 1o |
teme "Metamibr"

5.12 (60) | KourtpoispHas padoTa mo reme "Mertamisr" 1

5.13 (61) ?;;Jg(l)zl( pe3yJIbTaTOB KOHTPOJIBHOM pabOThl, KOPPEKILIUS |

6. O0o001eHne NMPoiileHHOro MaTepuaJa. (6 yacon)

6.1 (62) Pemenune pa3nuuHBIX TUIIOB 33/]ad. 1

6.2 (63) O606H16H1/Ie U CHCTEeMaTu3allls U3y4eHHOT0 MaTepualia mno 1
BCEM TPOHICHHBIM TEMaM

6.4 (64) Hrorosas koHTpoJbHAs padoTa. 1

6.5 (65) AHanu3 KOHTPOJIbHOM pabOTHI. 1

6.6 (66) XUMUS U )KU3HBb

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 66
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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