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MHNOSACHUTEJIBHAS 3AIINCKA

PabGouas mporpaMma Mo XMMHUU Ha YPOBHE CpEIHEro 0oO0IIero oopa3oBaHUS
pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 N2 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHOit o0Opa3oBaTeIbHON IPOrpaMMBbl CPEIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIXx B DeepasbHOM TOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHusl
ydyeOHOro mpeamera «XuMHUsS» B 00pa3oBaTeNbHBIX opraHuzainusx Poccuiickoi
Qdenepanuy, peaqu3yIOUIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBI, H
OCHOBHBIX ToNOkeHU «CTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
Odenepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot

29.05. 2015 N2 996 - p.).

XvUMHS Ha YPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUs 3aHMMAaeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanust yuammuxcs 10-11 kmaccos.
W3yyenue mpeamera, pealdyeMoe B YCIOBUAX JUDPEepeHIIMPOBAHHOTO,
npoguiIbHOTO 00y4YeHHs, TMPU3BAHO OOECIeYuTh O00IIe00pa30BaTeIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMUMYIO  JUIS
aJanTalyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COIUYME, a TAKXKE IS
IPOJIOJDKEHUST 00yUYeHHs B OpraHu3aIusax Mpo¢ecCHOHATBLHOIO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBISECTCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLIUH.

B mnporpaMmme mno XMMHM Ha3Hau€HHWE TpeaMera «XUMHUS» MOIy4daeT
MOAPOOHYI0O  WHTEPNPETAlUI0 B  COOTBETCTBHM C  OCHOBOMOJATalONUMHU
nonoxkeHusiMu ®I'OC COO o B3anMMOOOYCIOBICHHOCTH II€NIeH, COAEp>KaHus,
pe3yNbTaTOB OOydeHHUS M TpeOOBaHUN K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUIETETECTBOM TOMY SIBJSIIOTCS CJIEIYIONIME BBIMOJHIEMBIE MPOTPAMMOM TIO0
XUMHUH QYHKITUU:

« uH(}pOpPMAIMOHHO-METOAMYECKAs, pealu3anus KOTOpO obecreunBacT
MOJIYYCHHUE TIPEJCTABICHUS O IENAX, COJACpPKAaHUHU, OOIel CTpaTeruu
oOydeHwsl, BOCIUTAHUS U PA3BUTHS 00YUAIOIIUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;



OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ompeNieSieHHe: TPUHIUIIOB CTPYKTYPUPOBAHUSI M TOCJIEIO0BATEIHLHOCTHU
M3YyUYeHUsI y4eOHOro maTepuana, KOJWYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOAXOJ0B K (POPMHUPOBAHUIO COAEPKATEIHLHON OCHOBBI
KOHTPOJISI U OLIEHKH O00pa30oBaTENIbHBIX JIOCTHKEHUNU OOydYarolmuxcs B
paMKax UTOTOBOWM aTTecTaluu B (opMe eaUHOr0 TOCyAapCTBEHHOTO
AK3aMEHa MO0 XUMHUHU.

[Iporpamma a1t yrimyOia€HHOTO U3YUYCHUS XUMUU:

+ YCTaHaBJIMBAaeT WHBAPUAHTHOE MPEAMETHOE COJEepKaHue, 00s3aTeIbHOE
JUIT U3Y4EeHHS] B paMKax OTIEIbHBIX mpoduiiei, mpeaycMaTpuBaeT
pacripefieyieHue U CTPYKTypUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJieprKaTeNIbHBIM JIMHUSM/pa3iefiaM Kypca;

- JaéT MpUMEpPHOE pacrnpejiesieHne y4eOHOTO BPEMEHH, PEKOMEHIyeMOTO
JUTSL U3YUYEHUS OTACITbHBIX TEM;

« TMpeajaraeT NPUMEPHYIO TOCJIEAOBATEIBLHOCTh HW3YYEHHS y4eOHOTo
Marepuajga ¢ y4€TOM JIOTHKH TIOCTPOSHHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEIMETHBIX CBS3EH;

«  JTa€T METOIWYECKYIO0 MHTEPIPETAIMIO LIeJiel U 3a/lay U3yuyeHus MpeameTa
Ha yrayOJa&éHHOM ypOBHE C YYETOM COBPEMEHHBIX MTPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTHUKU
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpaMMBbl CpEIIHETO oO1ero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, TMPEIMETHBIX), a TaKKe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  0OyYaromerocs 10 OCBOCHHIO
coJiepKaHMs TIpeIMeTa.

[lo Bcem Ha3BaHHBIM TO3UIMSAM B MpOrpamMMe MO XMMHH TMPEIyCMOTpeHa
MPEEeMCTBEHHOCTh C OOy4YeHHMEM XHUMHU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHusa. 3a TmpeaenamMd yCTaHOBIEHHOM MPOrpaMMoOMl 1O  XUMHH
o0s3aTeIbHON (MHBApPUAHTHON) COCTABIISIONIEH COJEpKaHUS y4eOHOTO MpeameTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTABIISIIOIICH,
KOTOpasi JIOJbKHA OMpPEAeNsThCd B COOTBETCTBHHM C HAIPaBICHUEM KOHKPETHOTO
npoduis 00yueHus.

B cootBercTBUM ¢ KOHuentyanbHbiMH TonoxkeHusiMu OI'OC COO o
Ha3HAUYCHUHU TIPEeIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEM B CHCTEME
mudGepeHITMPOBAaHHOTO OOYYECHHS Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUS
XUMHUSL HAa YpPOBHE VYIJyOJIEHHOTO UW3Y4YEHHs] HAmpaBiI€H Ha peaau3aluio



MIPEEMCTBEHHOCTH  C  MOCJIEAYIOIIMM  3TaloM  MOJYYEHUs  XUMHUYECKOIO
oOpa3oBaHUsT B paMKaX M3Yy4YEHUS CHEHHUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUUIUIMH B By3aX M OpPraHU3alUsAX CPEJHEro Mpo(ecCuOHaIbHOro
oOpa3zoBanusa. B 3Toil cBs3M wu3yueHue mnpeameTa «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO HAa  paclIMpeHHe U  yriayOJeHue TEeOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKU OOYYAIOUIUXCS, BHIOPABIINX ONpeaeaEHHbIN Npoduiib
oOy4YeHHsl, B TOM YHCJIE C IEPCIEKTUBOM MOCIEIYIOMIET0 NOJYYSHHUS] XMMHUYECKOTO
oOpa3oBaHus B Opranu3aiusax npodeccruonansHoro oopasoanus. Hapsay c atum,
B cBere TpeboBanuit OI'OC COO Kk MmIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
denepanbHOil 00pa3oBaTeNbHON MpOrpaMMbl CpeAHero o61iero o0pa3oBaHUS
U3ydYeHHe TMpeaMeTa «XUMHUS» OpPHUEHTHUPOBAHO TAaKXKe Ha pelIeHHe 3aj1ay
BOCIHUTAHUS M COLMAJIBLHOTO Pa3BUTUS 00ydHarolmuxcsi, Ha (GOPMUPOBAHUE Y HUX
OOLIEMHTEINIEKTYa IbHBIX YMEHHUM, YMEHHI pallMOoHaNu3ali y4eOHOTO Tpyaa u
000OIIEHHBIX  CHOCOOOB  JICSITEIPHOCTH, HWMEIONIUX  MEXIUCIUTIIIMHAPHBIH,
HaAJIIPEAMETHBIN XapaKkTep.

CocraBasionuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYyOIEHHOTO H3ydeHHUS
ABIAIOTCS  yriyOn€HHble Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranudeckas xumusi». [Ipu onpeneneHun mMoaxoq0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpXKaHUA STUX KYpCOB B NpOrpaMMe MO XHUMHUU 32 OCHOBY
npuHATEl nojoxkeHuss ®I'OC COO o pazauuusax 0a3o0BOro M yriyoJEHHOTO
yYpOBHEN M3YyUYEHUS MIpeMETA.

OcHoBy cozaepxkanusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHu4eckasi XHMHUS» COCTaBISI€T COBOKYIMHOCTh TMPEIMETHBIX 3HAHUU W
YMEHHH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs MpeaMeTa. JTa CUCTEMaA
3HAHMM TOJy4aeT ONpeeiEHHOE TEOPETHUECKOE JIOMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OodbIuii  00bEM  (aKTOJIOTHUECKOTO
Marepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAYMTEIBHOTO yBEIWYeHUs OObEMa 3HAHWM O XUMHUYECKUX
AJIEMEHTAaX W CBOMCTBaX MX COCIWHEHUN HA OCHOBE PACIHIMPEHUS W YTIyOJCHHS
MPEACTAaBICHUA O CTPOCHUHM BEIIECTBA, XMUMHYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHMS pPeaklnii, pacCMaTPUBAEMbIX C TOUKHU 3PECHUS] XUMUUYECKOU KUHETUKHU
U TepMOAWHAaMUKU. M3ydeHue mnepuoauueckoro 3akoHa u Ilepuoanueckoi
CUCTEMbl  XMMHUYECKUX  DJIEMEHTOB OasupyeTtcs HAa  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUSIX O CTPOCHUU aTOMa. XMMHUYECKas CBA3b
OOBSCHAETCS C TOYKH 3PEHUS YHEPTreTUICCKUX U3MEHEHUN mpu e€ 00pa3oBaHUU H
pa3pylIeHnHr, a TakKe C TOYKH 3pEHUsS] MEXaHU3MOB €€ oOpa3zoBanus. 3yueHue



TUIIOB ~ peakuumid  JomojHsercs  (GOpMUpOBAHHEM  MpEACTaBICHUH 00
ANEKTPOXUMHUYECKHUX IPOLIECCAX U IEKTPOJIN3E PACILIABOB U PACTBOPOB BEIIECTB.
B kypce opraHm4eckoil XMMUU NpPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEIMHEHUH ynemnsieTcs 0co00e BHUMaHUE BOmpocaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLIHM.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJAEpPNKAHUE KypCOB XHUMHH
yriayO0ia€HHOrO ypOBHS U3yUEHHUS ISl KJIIACCOB OMPEAEIEHHOTO NMPoQuis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHHH K oOuei cucreme
pPEeAMETHBIX 3HAHUN) OKA3bIBAIOT BIUSHHUE CMEXKHBIE MpeaMeThl. Tak, Hampumep,
B COJICp’)KaHHUM TPEIMETa JIJIsi KJIACCOB XUMHUKO-(PU3UYECKOro Nnpodusis 00JbIIoe
3HaueHue OyayT UMEThb AJIEeMEHThl yueOHOTO MaTepuana nmo odbmei xumuu. [Ipu
U3yYeHUHM NpeIMeTa B JaHHOM CJy4yae akIeHT OyJeT cienaH Ha OOILIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (U3HKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIKYyJIsipHasi Teopusi B (U3MKE), 3aKOHBI COXPAHECHHMS
MacCchl U DHEPIrUH, 3aKOHBl TEPMOJMHAMHUKH, DJIEKTPOJIM3a, MPEACTABICHUS O
CTPOECHHMH BEUIECTB U IPYTOE.

B TO xe BpeMs B COAEpKaHMM TMpeaMeTa [l KJIacCOB XHWMHKO-
Oounonornyeckoro npoduis OONbIINUNA YAENbHBIA BeC OyleT UMETh OpraHHyYecKas
xuMmusi. B 3TOM  cioydae  mpemocTaBIsieTCs  BO3MOXHOCTH — JiJIsi  OoJiee
O0OCTOSITENIBHOTO ~ PACCMOTPEHUS  XMMUYECKOW  OpraHu3allud  KJIETKHM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOIST, K TMpPUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUNUAbL, OETKHU, YIJIEBOAbl, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBE M CBOMCTBAX IPEIICTABUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIyKaT OCHOBOM HJi1 H3yYEHHS
CYLTHOCTH MpoIieccoB (OTOCUHTE3A, IbIXaHHUS], TUIIEBAPEHUS.

B mmane ¢dopmupoBaHHsS OCHOB Hay4HOTO MHPOBO33PEHUS, OCBOCHUS
oOIIIeHAayYHBIX METOJIOB TTO3HAHUS U OMBITA MTPAKTUIECKOTO MPUMEHEHHUS HAYIHBIX
3HAaHWM HM3yYeHHE TpeaMera «XuUMHUsS» Ha YIIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3IX C Y4YeOHBIMH TpEaMETaMHu, BXOJSMIIUMHU B COCTaB
npeaMeTHBIX oOnacTeil «EcTecTBeHHO-HayuyHBIE TpeaMeThl», «MaTemaThuka u
uHhopmaTrka» u «Pycckuil sI3bIK U TUTEpATypay.

IIpu wu3yueHum ydeOHOro mnpeamera «XHUMHS» Ha YIIyOJIEHHOM YpOBHE
TakXke, Kak Ha YpOBHE OCHOBHOTO M CpeaHero obuiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3aa4yeil MepPBOCTEIICHHON 3HAYUMOCTH SIBISETCS (OPMHUPOBAHUE OCHOB
HAayKH XHUMHUU Kak o00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUYECKOU
JNEATENBHOCTY YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJBTYpHI. Pemenne



TOW 3aJauyd Ha YIUIYOJIEHHOM YPOBHE H3Y4YEHHUS IMpeAMeTa Mpearonaraet
peaNn3alnio TAKUX LEeJIeH, KaK:

dbopMupoBaHuEe TMPEJCTABICHUN: O MaTEepUaIbHOM €JUHCTBE MUDAa,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBICHUI NPUPOJIBI, O MECTE XUMUU B
CHUCTEME €eCTECTBEHHBIX HayK U €€ Bedylled pojiu B oOecreyeHUuu
YCTOMYMBOTO  pPa3BUTHUSL  4YEJIOBEUECTBA: B  pEIICHUHU  TpobiieMm
AKOJIOTHYECKOM, HHEPreTUYeCKON U MUILEBOW 0E€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JJaHUN HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecrieyeHu PaIMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUPOBAHUU
MHUPOBO33PECHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXKE IKOJOTUYECKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM CpejIe;
OCBOCHHME CHCTEMBbl 3HAHUM, JIC)KAIIMX B OCHOBE XHMMHUUYCCKOM
COCTaBJISIIOIIECH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: QyHIaMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUUA XUMHH, COBPEMEHHBIX MPEACTaBICHUN O
CTPOCHHMH BEIIECTBA HA Pa3HbIX YypPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJISIPHOM, O  TEPMOJAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEaKiuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 00mIuX
Hay4YHBIX IPUHLIHUIAX XUMAYECKOTO TPOU3BOACTBA;

dbopmupoBaHue y o0yJarommuxcs OCO3HAHHOTO ITOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHUYECKHUX 3HAHMU [JI1 OOBSICHEHUS
KITFOUEBBIX MJIEH M TPOOJEeM COBPEMEHHOM XHUMHH, IS OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPaMOTHOTO pelieHus: mpoOJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKH C ITO3UIIMI DKOJOTUYECKON 0€30IIaCHOCTH MMOCIIEICTBUIA
OBITOBOM M TPOM3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C
XUMHUYECKMM  TPOU3BOJICTBOM, HCIIOJB30BAaHHMEM M  MepepaboTKOM
BCILICCTB;

yrayOJIeHHe  TPEACTaBICHHWM O  HAay4YHBIX  METOJax  IMO3HAHUA,
HEOOXOAUMBIX ISl MPHUOOPETCHUS YMEHUW OPUECHTHPOBATHCS B MHUPE
BEIICCTB U OOBICHEHUS XHMHUYECKUX SBJICHHH, HMCIOIUX MECTO B
MPUPO/IC, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B mrane peanuszanuu NEpBOOYEPEIHBIX BOCHUTATEIBHBIX M Pa3BHUBAIOLIMX
(GYHKIIUN TIEIIOCTHOW CHUCTEMBI CpPEIHETO OO0IIero oO0pa3oBaHUS MPU U3YYCHHUH
npeaMera «XuMHUsS» Ha  YIIYOJIEHHOM  YpPOBHE OCOOYIO  aKTyalbHOCTh
MPUOOPETAIOT TaKWeE TEIH U 3a7a9d, KaK:



- BOCOHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUM TPUPOJIHI,
YBOXEHUSI K TMPOIECCY TBOpUECTBA B OOJACTU TEOPETUUYECKUX U
MIPUKIIQJIHBIX MCCIEAOBAaHUNM B XUMHUHU, (POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

« pa3BUTHE MOTHBAalMM K OOYYEHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIIUTaHMIO  HAa  OCHOBE  YCBOCHUS
00111eueT0OBEYECKUX IECHHOCTEH;

+ pa3BUTHE MO3HABATEJIbHBIX UHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX
crocoOHOCTEM O0O0yuarmuxcs, (GopMHpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CaMOOOpPAa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICIIHOW MPOeCCUOHATLHON U OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

- (QopMHpOBaHHE YMEHWW W HABBIKOB Pa3yMHOI'0 MPHPOOTOJIb30BaHMS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYphI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM SKOJIOTMYECKON AEATEIBHOCTH.

OO61iee 9MCIO YacoB, MPEAYCMOTPEHHBIX JUISI U3YYCHUSI XUMUM Ha YIITyOJIEHHOM
YpOBHE cpelHero obmiero oOpazoBanus, coctaBiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 yaca (3 gaca B Heemto).

COJEPXAHUE OBYUYEHUA
10 KIJACC

OPTAHUYECKASA XUMUSA

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XMMHUH.

[Ipenmer W  3HaYeHHWE  OpPraHMYECKOW  XHMHUHU, IMPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COCTMHECHHM.

DJNEeKTpOHHOE CTpPOEHHE aToMa yriepoJa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOYKHOCTHM aTOMa yIrjepoaa. XHUMHUYECKas CBS3b B
OPraHMYECKUX COCIWHEHUAX. [HUMbl THOpWUAW3AMH AaTOMHBIX OpOUTaNeH
yraepoaa. Mexann3mbl 00pa3oBaHUsS KOBAJICHTHOM CBs3U (OOMEHHBIN W JJOHOPHO-
aKIEeNTOpHBIN). THUNBI TEpeKpbIBaHUSA AaTOMHBIX OpOWTACH, G- W T-CBS3W.
OpnuHapHasi, 1BOHAs M TpoiiHast cBsi3b. CroOCoOBI pa3pbiBa CBS3€H B MOJICKYJAX



oprannueckux BeniecTB. [loHsaTHe o0 CcBOOOAHOM paaukane, HykiIeopuiae u
anexkTpoduIe.

Teopuss cTpoeHuss opraHnyeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE TIPEJICTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX CcoeNuHeHUuU. MomnekynsipHble W  CTPYKTypHbIE  (OPMYIIBL.
CtpyktypHble (OpMYJIBI  pa3IMUHBIX BHJIOB: pa3BEPHYTas, COKpalléHHasl,
ckenetHad. WM3omepua. Buabsl u3omepuu: CTPyKTYpHasi, NPOCTPAHCTBEHHAS.
OnekTpoHHbIe Y(QPEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYKTUBHBIN
U Me30MEepHbINA 3D PEKTHI).

[IpencraBnenne o kiaccupukaluu OpraHUYecKux BemecTB. [loHsTue o
dbyHkIMoOHaNbHOU Tpynme. 'omonorus. 'omonornyeckue psasl. CuctemaTnyeckas
HoMeHKatypa opranuudeckux coenuneHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OT/ICJIbHBIX MPEACTABUTEICH.

OcobenHocTH W Kiaccu(UKaAIUS OpraHUYECKuX peakuuil. OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUN B OPTAHUYECKON XUMHUH.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHMS BEIIECTB U HX MPEBPAILCHUM:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHUYeCKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIbBITHI MO MPEBPAIICHUI0 OPraHMYECKWX BELIECTB MpPH HArpEBaHUU
(nnaBneHue, OOyTrIWBaHHE W TOPEHHE), KOHCTPYUPOBAHUE MOJIETEH MOJEKYI
OpraHWYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmoruueckuii psijy ankaHoB, o01iast ¢popMyIia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, Sp°-
rudpuan3anys aTOMHBIX OpOHWTAIed yriaepona, G-CBsA3b. DU3MYECKHUE CBOMCTBA
AJIKaHOB.

XHWMHUYECKAE CBOMCTBA aJKaHOB: PEAKUHMHM 3aMEMICHUs, W30MEPHU3ALNH,
NETUIPUPOBaHUS, LIUKIIN3ALMK, TUPOJIN3a, KPEKUHIa, ropeHus. lIpeacrasienue o
MEXaHU3ME PEAKUUN PAJIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupozae. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aTKAHOB.

Huknoankanel. O6mmas ¢popmyna, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajibiX (LUKIONPONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMECHTAH, IMUKJIOTEKCAaH) MHUKIOATKaHOB. CIOCOOBI MOTydeHUs |
MIPUMEHEHHE UKIOAIKAHOB.

AnkeHsl. ["'oMoOrndYeckuii psii alKeHOB, o0Imas (hopMyliia, HOMEHKIIATypa.
DIEeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNl ajKeHOB, Sp-
ruOpuau3anys aTOMHBIX opOuTaneil yriepoma, o- u T-cBsi3u. CTpyKTypHas



reomeTpuueckas (UHC-TpaHc-) wu3omepus. Dusnmyeckre CBONCTBA AJIKEHOB.
XUMHUUYECKHE CBOWMCTBA: PEAKUUM MPUCOCIAUHEHHUS, 3aMEIICHUS B O-TIOJOKECHUE
IIpU JBOMHOM CBA3M, MOJUMEpU3auuu U okucieHus. IlpaBuno MapkoBHHUKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOTYyYEHUS W MPUMEHEHUE
AJIKECHOB.

Ankanuensl. Knaccudukaius aikagueHoB (CONPsHKEHHBIC, U30JIUPOBaHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XMMUYECKUX CBOMCTB
CONPSIKEHHBIX  JTUEHOB, 1,2- mu 1,4-npucoenunenue. Ilonumepuzanus
conpsiKEHHBIX TUeHOB. CrOCcOOBI MOTYyUYCHHS U TPUMEHECHHE aJIKaIMCHOB.

Ankunbl. ['oMonoruueckuii psii amkuHOB, 001as hopmysia, HOMEHKIATypa U
U30MEpUsA. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusznueckue CBOMCTBA AJIKHHOB.
XUMUYECKHE  CBOMCTBA:  pEaklMud  MPUCOCAUHEHUS,  JIUMEpU3alUU U
TpuMepH3alu, OKucieHna. KucioTHbIe CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peaklnK Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTyYCHUS
U TIPUMEHEHHE aJTKUHOB.

ApoMaTH4ecKue yrieBoaopoibl (apeHsbl). ['OMOJOTMYECKUIl PsiJ apeHOB,
oOmrast hopmyina, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3zona. Du3MUecKkue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a M €r0 TOMOJIOTOB: PEaKIIUU 3aMelIeHUs] B O€H30JbHOM KOJIbIIE U
YIJIEBOAOPOJHOM paJUKaje, peakluud MPUCOCAWHEHUS, OKHCIEHHWE I'OMOJIOTOB
oenzona. IlpeacraBieHne 00 OpPUEHTUPYIOLIEM JIEWCTBUU 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE aJKUIBHBIX PpaTUKaloB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMHUHO- W HHUTPOTPYIIBI, aTOMOB TajloreHoB. OcoOGeHHOCTH
XUMHYECKUX CBOMCTB ctupodia. [lomumepusanus ctupona. CrocoObl MOMyYeHUS U
IIPUMEHEHHUE apOMATUUYECKUX YIJIEBOAOPOIOB.

[Tpuponnsiii Ta3. [lonytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennsiii yronas u mpoaykTtel ero nepepadorku. Crocobsl nepepaboTku HEPTH:
MEPETOHKA, KPEKUHT (TEPMHUYECKHUH, KAaTAIUTUYECKUiA), PUDOPMUHT, MHPOIH3.
[IpoaykTel mepepaboTku HEPTH, MX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

I'eneTndeckas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTII€BOIOPOAOB.

DNEKTPOHHOE CTPOEHHE TaJOreHIPOU3BOJHBIX YIVIEBOJOPOAOB. Peakuuu
3aMEIICHUsI TajJoreHa Ha TUAPOKCOTPYNIly, HUTPOTPYIIy, LIHAHOTPYIY,
aMuHOrpymmy. JledcTBue Ha TaJOreHNPOU3BOAHBIE BOAHOTO W CIHPTOBOrO
pactBopa mi€noun. B3aumopencTBre IUralOr€HAJKAaHOB C MArHUEM W LIMHKOM.
ITonsTHe 0 METAJUIOOPTaHUYECKUX COEMHECHUSIX. Hcnonp3oBanue



raJjlOreHNPOU3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEPUMEHTAJIbHBIE METOJbl M3yUYEHMs] BEIIECTB W MX MPEBpaICHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTH), KAUYECTBEHHBIX
peakuuii YriieBOJOpOJOB pa3IUMYHbIX KiaccoB (oOeciBedrMBaHWE OpPOMHOW MU
MOJHOM BOJBI, pacTBOpa IEepMaHraHaTa Kajus, B3aUMOJCHCTBUE aleTHIIEHa C
aMMUayHbIM pacTBOpoM okcujaa cepedpa(l)), kauecTBeHHOe OOHapyX eHHUE
yriepojga ¥ BOJOpPOAAa B OPraHMYECKHX BEIIECTBAaX, IOJIYYEHUE OTUICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKoMmyieHHE C¢ KosulekiusmMu «Hedtb» u «Yromby,
oOpa3llaMM IUIACTMAcC, KaydyKOB M PE3UHbI, MOJEIUPOBAHUE MOJIEKYJ
yIJI€BOA0POJIOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoaconepxamme oprannieckue coenHeHHs.

[IpenenvHbie omHOAaTOMHBIE CcHUpThl. CTpoeHue MoJeKyn (Ha mpumepe
METaHoJla M 3TaHoya). ['omonoruueckuil psn, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa U kiaccuukanus. @usnueckue CBOWCTBA  MPEACIIbHBIX
OJIHOATOMHBIX CHHUPTOB. BojopoaHble CBSI3M MEXAY MOJIEKYJIaMU CIHUPTOB.
XHUMHUYECKHE CBOMCTBA: peaKIMu 3aMEIIeHUs, JeTupaTallid, OKHUCJICHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMHU W  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHas peakiys Ha OJHOATOMHBIE CIUPTHI. [lelicTBHE ATaHONa U METaHOJa
Ha opraHu3M uyesnoBeka. CrocoObl MONYYEeHUST M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — ASTUIEHIVIMKOIb M TIHIEpUH. DU3NUECKUE U
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMHM KHUCJIOTaMH, KA4eCTBEHHAs pEaKiUs Ha MHOIOaTOMHbBIE
cupthl. [lpencraBnenne 0 MeXaHW3ME pPeaklUid HYKICOPWIHHOTO 3aMeEIIeHUS.
JleiictBue Ha opranuzM denoBeka. C(CrmocoObl TMOJMy4YeHUST HW MPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

@®enon. CTpoeHHME MOJEKYJbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIbI U
oensonbpHOrO sifpa. dusmueckue cpoiicTBa (eHona. OCOOCHHOCTH XMMHYECKUX
cBoiicTB (Qenona. KadectBeHnwsie peakiuu Ha (eHon. ToxcnmyHOCTh ¢eHona.
Croco6b1 monrydenus u npumenenue henona. denondopmanpaeruanas cMoma.

KapOonubHbIE COETMHEHNS — alTBJIETHIBl U KETOHBIL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOW TPYMIbl. ['OMONOTHYECKUE PSAbI albJETHI0B M KETOHOB, OOIas
dbopmyna, m3omepusi U HOMEHKiIaTypa. (DU3WYECKHe CBOWCTBA AallbJETHIOB |



KETOHOB. XMMHMYECKHE  CBOWMCTBA  albJETUIOB W  KETOHOB:  PEaKIUU
npucoenrHeHus. OKUCIEHNE AlIbJACTUA0B, KAUECTBEHHBIE PEAKIIMM HA aJIbJICTHUIBI.
Cnoco0bI noTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIIOT. M3oMepus u HoMmeHkIaTypa. duznueckue CBOMCTBRA
OJTHOOCHOBHBIX MpENEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U MEXIY
MoOJIeKyJIaMu KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTRA,
peakiusi dTepudUKaIuU, PEAKIUH € YyYacTHEM YIJIEBOJAOPOJAHOTO pajuKaia.
OcoOEHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSATHE O NPOU3BOJIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX d(upax. MHoroob6paszue KapOOHOBBIX KHCJIOT.
OcoOEHHOCTH CBOMCTB HEMPENENbHBIX W apOMaTHUUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAs, MaJIbMUTUHOBAsS, OJICMHOBAsS, .JUHOJIEBAs,
JuHONIeH08as KUCIOThl. CIOCOOBI IOJIyYeHHUs U MPUMEHEHNE KapOOHOBBIX KUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMyna, u3oMepus H
HOMEHKJIaTypa. PU3MUYECKHEe U XUMHUYECKHE CBOWCTBA: THUJPOIU3 B KHUCIOW U
LIEIIOYHOU CpEIE.

Kupswi. Ctpoenune, pusznueckue 1 XUMHIECKUE CBOMCTBA KUPOB: TUAPOJIU3 B
KHUCIION U 1IesIouHoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAITUX OCTATKU
HENPEACIbHBIX )KUPHBIX KUCIOT. JKHUpBI B IpUpoAE.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepuctrka yriaeBogoB. Knaccudukanus yrieBoaoB (MOHO-, Tu-
U Toyimcaxapuabl). MoHocaxapuasl: TJIOK03a, (PpyKTo3a, TajlakTo3a, puodo3a,
ne3okcupuodo3a. Ouznueckue CBOWCTBA M HAXOXJCHHE B mpupoje. PoTocuHTES.
XUMHYECKUE CBOVMCTBA TIOKO3bI: PEAKIIMHA C YYACTUEM CIIUPTOBBIX U aJIbJCTUIHON
TPYII, CIHUPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IprMeHeHHne TIIIOKO3bI, €6
3HAYCHUE B KU3HECACATEIBHOCTH OpranusMa. Jlucaxapuael: caxapo3a, MajibT03a U
JlakTo3a. BoccranapnuBaronye U1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxaenue B nmpupojae u npuMeHenue. [lommrcaxapuapl: kpaxmari,
JIMKOTeH W 1euttoiio3a. CTpoeHHEe MaKpOMOJEKYJ KpaxMania, TIJIMKOTeHa H
HeJUTI003bl.  DU3MYECKHME CBOMCTBA Kpaxmalia W I[EJUIIOJI03bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmajia: THAPOJIM3, KaYeCTBEHHAas PEAKIUS C HOJOM. XHUMHUUYECKHUE
CBOMCTBA IIEJUTIOJIO3bI: THIAPOJIN3, MONydeHHEe 3(HUPOB MEIUTr0N03bl. loHsTre o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJIbl H3YYCHHMS BEIIECTB M HX IPEBPAICHUM:
PaCTBOPUMOCTh Pa3JINYHBIX CIIUPTOB B BOJEC, B3AUMOJECUCTBHUE ATAHOJIA C HATPUEM,



OKHUCJICHUE ATUJIIOBOIO CIIMPTA B aJbJIETH] HA PACKaJ€HHOM MEIHOW NIPOBOJIOKE,
OKHCJICHHE HTWJIOBOTO CIHUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC pEAKIMM Ha aibAeTUlbl (C TUAPOKCUIOM
muammuHcepeopa(l) wu  runpoxcumom  memu(ll)), peakums raunepuHa €
ruapokcuom Meau(Il), xumuueckue cBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaom meau(ll), B3aumonericteue
Kpaxmajia C MOJOM, PEUICHUE SKCIECPUMEHTAIbHBIX 3a7ay No TemMaMm «CHupThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHbBIE dPUPBD».

A3oTcoaep:Kale OpraHudeckue coelMHeHnsl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIC aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE U TPETUYHEIE.
Crpoenue mosekyi, obmias dhopmyia, U30Mepusi, HOMEHKIaTypa U (puznueckue
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTHUYECKUX aMUHOB: OCHOBHBIC CBOWCTBA,
AJTKWIMPOBAHUE, B3aWMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIPEJCTaBUTENIb AaMUHOB apomarudeckoro psna. CrpoeHue
aHuauHa. B3anMHOE BIMSTHUE TPYI aTOMOB B MOJIEKYyJe aHwinHA. OCOOEHHOCTH
XUMHYECKUX CBOWCTB aHMiWHA. KauecTBeHHblEe peakiuu Ha aHWwiuH. CrocoObl
NOJIy4eHUs M TpuUMeHeHHue anudaruyeckux amMuHOB. [lonydyenuwe aHwiIMHA W3
HUTPOOEH301A.

AmMuHokucnoTel. HomeHnknatypa u uzomepusi. OTaenbHble MPEACTABUTENN O
AMHMHOKHCJIOT:  TJIMLUH, ajnaHuH. @Pu3nueckue CBOMCTBA  AMUHOKMCIIOT.
XVUMHUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpPHBIX  OPTraHUYECKUX
COCIMHEHUM, peaKlus TMOJMUKOHJCHCAUH, O0pa3oBaHUE TMENTHUIHON CBA3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak npuponHsle nonuMmepsl. [lepBuyHas, BTOpUYHAs U TPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OCJIKOB: THUAPOIU3, ACHATypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHs] BEUIECTB W HMX IPEBpAlCHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JNKH, pEIIEHHE OHKCIePUMEHTANbHBIX 3ajad [0 TeMaM
«A3zoTtconepxamue OpraHuYeCcKue COEIMHEHUSD) u «Pacno3naBanue
OPraHUYECKUX COCTMHEHUI.

BricokoMoOJIeKyJISIpHBbIE COeIUHEHUS.

OCHOBHbIE TOHATHS XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJICKYISIpHAS



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUU —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. Ilmactmacchl (HOJUATUIICH, TOJUMPOMMUIICH,
MOJIMBUHWIXJIOPU,  TOJUCTUPOJ, TMOJTUMETUIMETAKpWIaT, TMOJUKapOOHATHI,
noMATHIICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DIIaCTOMEPBHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKu
(OyTamueHoBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CHEUAILHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasyiaraeMbie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOJbl M3yUYCHMs] BEIIECTB W HMX TMPEBpaICHUN:
03HAKOMJICHHE C 00pa3liaMy MPHUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIacTMAcC,
Kay4yKOB, pCIICHUE DSKCICPUMEHTAIBHBIX 3amad 1o TeMme «Pacmo3naBanue
MJIACTMACC U BOJIOKOHY.

PacuétHrie 3agaun.

Haxoxpaenue wmoiekynsspHor (oOpMysibl OpPraHMYeCKOrO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaX0XICHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOTO COEAUHEHUsT Mo wmacce (00bEMYy)
NPOJYKTOB CTOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHUsI, ONPEAEIICHUE JOJM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETHYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPU U3YUYCHUH OPraHUYECKOW XMMUHU B
10 xmacce OCYIECTBISIETCS 4epe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TOHSATUM, MPUHATBIX B OTIEIBHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MTOHATHUS: SIBIICHUE, HAYYHBIN (DakT, rumoTesa,
TEOpHs, 3aKOH, aHallu3, CHUHTE3, Kiaccudukamus, HaOI0IeHne, H3MepeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCThb, SHEPIUs,
Macca.



buonorusi: kierka, opraHu3M, JKOcUCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEeJICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOTPO(HBIA THUI NMHUTAHUS, OpPOKEHHUE,
(doTtocuHTE3, IbIXaHWE, OEJIKW, YIIAEBOAbL, JKUPbI, HYKJIECUHOBBIE KHUCIOTHI,
(bepMeHTBHI.

['eorpadusi: nose3Hble UCKOMIAEMBbIE, TOILIUBO.

TexHonmorusi: MHUIIEBBIE TMPOAYKTHl, OCHOBHI PAIMOHAIBHOTO THTaHUS,
MOIOUIUE CPENICTBA, MaTEPHAIbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHHNYECKAS XUMMUMSI

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CoctaB aTOMHBIX siAep. XUMHUYECKUil anemeHT. M3oTonsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHBIC opOuTanu. Kinaccudukaiys XUMUIECKUX FJIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpenencHue JJIEKTPOHOB IO AaTOMHBIM — OpPOHUTAJISIM.
DONeKTpOHHbIE KOHPUTYpaIlMK aTOMOB 3JIEMEHTOB MEPBOTO—UYETBEPTOTO IMEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, JICKTPOHHBIC KOH(UTYpaIlUu HOHOB.
DIIEKTPOOTPUIIATETBHOCTb.

ITepuonnueckuii 3akoH u Ilepronnyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBA3b NMEpUOIUUECKOTO 3akOoHA U Ilepruoanueckoil CUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX W CJHOXHBIX BEIIECTB IO TIpylmaM MW [epuojaM. 3HAYCHUE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMuueckass CBsI3b. BHIBI XHMHYECKON CBS3HM: KOBaJICHTHas, HMOHHasi,
MeTayuTmdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBSI3U: OOMEHHBIM U
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JyiuHa CBA3U. [1oJIIpHOCTh, HAPaBICHHOCTH U
HACBIIIAEMOCTh KOBaJEHTHOM CBsi3u. KparHeie cBs3u. BomopoaHas CBs3b.
MexMOoNeKyIsIpHbIE B3AUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMepe COCTUHEHUM
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEeHUAX. COCTaB KOMITJIEKCHOTO MOHA:
KOMILIJIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAYEHHE KOMIUICKCHBIX COCJIMHCHMIA.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.



BemectBa  MONEKYISIpPHOTO W HEMOJEKYJISAPHOTO  CTPOEHUSA. UMb
KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsatne o nucnepcHeix cucremax. Mctunubie pactBopsl. lIpencraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIpAXXEHUS KOHIEHTPALlMM PaCTBOPOB:
MaccoBasi JOJIsl BEIIECTBA B pacTBOpPE, MOJSIpHAsl KOHIEHTpauus. HacelleHHubie u
HEHACHIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccuduxainys u HOMEHKIaTypa HEOPraHUUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJAEIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanys XuMUYECKUX peakiuii B HEOPraHUYECKOM U OpraHUYECKOM
XUMUM. 3aKOH COXPAaHEHMS] MACChl BEIIECTB; 3aKOH COXPAHEHUS] M MPEBpaALCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TermoBbie 3 (PEeKThl XUMUYECKUX PEaKIUH.
TepMOXUMHYECKUE YPABHEHUS.

CKopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTb OT Pa3JIMUHbBIX (haKTOPOB.
['omoreHHbI€ U reTeporeHHbie peakinu. Katanus u kaTaiau3aTopsl.

O6paTumble U HeoOpaTUMbIC peaKIMh. XUMHUYECKOe paBHOBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHsi. DakTOphI, BIMSIONIME HA TOJIOKEHUE XMUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBJICHUE U KOHIIEHTPALIMU BEILIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle [larenbe.

Onextponutuyeckas auccouuanus. CuiibHble U ciaOble  AJIEKTPOJUTHI.
Crenenp auccounmannu. Cpena BOIHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpasibHa,
menoyHas. Bomopoaueiii mokazatens (pH) pactBopa. I'maponus coneid. Peakiuun
MOHHOTO OOMEeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIEHHS.
Okucnurenb U BOCCTAaHOBUTENb. IIpolecchl OKHUCIEHHS W BOCCTAHOBIICHHS.
Baxxneiimue OKUCIUTENM W BOCCTAaHOBUTENIU. MeToa AIeKTpOHHOro OasnaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl M3YyYEHHs] BEUIECTB W HMX IPEBpAlICHUN:
pa3oKEHUE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUM KaTallU3aTOpa, MOJAEIHU
KPUCTAJTMYECKUX PEIIETOK, TPOBEJCHUE PEAKIIU HMOHHOTO 0OMEHa, ONpeIeTICHNE
Cpeapl pPacTBOPOB C MOMOLIBIO HHJIMKATOPOB, W3YYEHHUE BIIMSHHUS Pa3JIUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM pEAKIUU ¢ TMOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepmoguueckol cucTeMe  XUMHYECKHX
anemenToB J[.MI. MeHneneeBa 1 0COOGHHOCTH CTPOSHHUSI WX aTOMOB. Du3nUeCcKue



CBOMCTBA HEMETAIJIOB. AJUJIOTPOINHUSI HEMETAIJIOB (HAa MPUMEpPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

Bonopon. Ilonmydyenue, ¢gusnueckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJJlaMd M HEMETaUlaMH, BOCCTAHOBUTEJBbHBIE CBOWCTBA. | WAPUIBL
TonnuBHBIE JIEMEHTHI.

lNanorensr. HaxoxxneHue B mpupoje, crocoObl MoJydeHus, (HU3UYECKUE U
XUMUYECKHEe CBOMCTBa. ['asioreHoBOmOpOAbl. BakHelme KUCIopoacoaepxKaniue
coeIMHEeHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOTYYEHHUSI
rajioreHoB. [[puMeHeHue TajoreHoB U UX COeAMHEHUH.

Kucnopona, o3on. JlabopaTopHble U MPOMBIIIUICHHBIE CIOCOOBI TMOTYYEHUS
kuciopoya. duznueckue U XMMUYECKHE CBOMCTBA MU NMPUMEHEHHUE KHCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B TpUPOJE, CHOCOOBI TONy4YeHUS, (PUIHUECKUE W
xumuueckue cBoictBa. CepoBomopon, cyiabdumasl. Oxcua cepwi(IV), oxcun
ceprl(VI). Cepuuctas u cepHas KHCJIOTHI M uX coir. OCOOCHHOCTH CBOMCTB
cepHoil KucnoThl. [IpumeHenune cepbl U €€ coeTMHEHUH.

Azor. Haxoxzaenue B mpupoje, CHocoObl MOIy4YeHUs, (U3MUYECKUE U
XUMHYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCUABI a30Ta. A30THUCTasi U a30THAs
KUACTIOTHI U UX colid. OcOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azota
U €r0 COeIMHEHMUI. A30THBIE YI00pEHUSI.

®ochop. Haxoxnenne B mpupojnie, CnocoObl MOMydeHUs, (U3HUECKHE U
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. Ilpumenenune Qocdopa u ero coemunenuin. DochopHbie
yI0OpeHUS.

VYrnepon, HaxoxAeHHWE B TIpUpoAE. AJUIOTPOIHBIE  MOIU(HUKAIUU.
duznyeckue W XMMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaom. Okcup yriepoaa(ll), okcun yrinepopa(IV), yronapHas kuciora u eé
CoNM. AKTHBHPOBAaHHBINH yroyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHre MpPOCTHIX BEMIECTB, OOPA30BAaHHBIX YTJIEPOIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crmocoObl MONydeHUs, (PU3NYECKHE U
xumuyeckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHHeBas KUCIOTAa, CHUIIMKATHI.
[Ipumenenue kpeMHUs U ero coenuHeHnil. CTeKso, ero Nojy4eHue, BUIbl CTEKJIA.

[Tonoxenne metaiuioB B [lepronnueckoil cucreMe XUMUYECKUX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOmue



¢uznueckue cBoicTBa MeTasioB. [IpuMeHeHHe MeTalsIoB B OBITY U TEXHUKE.
CnuiaBbl METAJIOB.

DNEeKTPOXUMUYECKUN Pl HampspkeHuid  metawioB.  OOImue  crnocoOb
MOJIY4ECHHUS METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAILTYPT U,
anekTpomeramnyprusd. [lonsitue o xoppo3uum MeramioB. CrnocoObl 3allUThl OT
KOPPO3HUH.

O6mass xapakrepuctuka MertamioB [A-rpynnel [lepuoanueckoil cucteMsl
XUMHYECKUX DJIeMeHTOB. Harpuit wu xanumil: nonydeHue, ¢Gu3HUecKUe U
XUMHYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHHI.

O6mas xapakrepuctuka metaioB IIA-rpynmsl [lepuonuueckoit cuctembl
XUMUYECKUX JJIEMEHTOB. Marnuii u Kanblui: mojiydeHue, ¢GU3UYECKUe U
XUMHYECKUE CBOMCTBA, MPUMEHEHHWE NPOCTHIX BEHIECTB M HX COEJUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHESHHUSI.

ANIOMUHUIN: TIONTydeHHe, (U3NUYECKUE U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
IPOCTOrO BEIECTBA M €ro coequHeHuil. Am@oTepHble CBOWCTBA OKCHAA U
TUAPOKCUIA ATIOMUHUS, THIPOKCOKOMIUIEKCHI alTFOMUHHSL.

OO6mast xapakrepucTuka MeTauioB moOouHbIXx moarpynn  (b-rpymm)
[lepuoanueckoi cuCTeMbl XUMHUYECKUX 3JIEMEHTOB.

Pu3nuecKkne U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHHil. OKCUIbpl U
ruapokcuansl xpoma(ll), xpoma(Illl) m xpoma(VI). XpoMaTsl U AUXpOMATHI, HX
OKHCIIUTENbHBIE CBOKCTBA. [lolyueHrne U npuMeHEeHne XpoMma.

@u3znueckue M XUMHUYECKHME CBOMCTBA MapraHia M €ro COEIUHEHHI.
Baxwueiimune coeaunenuss wmapranua(ll), wmapranuna(IV), wmapranna(VI) wu
mapranua( VII). IlepmanranaT kanus, €ro OKUCIUTEIbHbIE CBOMCTBA.

dusnueckue U XMMHUYSCKHE CBOMCTBA JKeJie3a M ero coeauHeHni. OKCHIBI,
rugpokcuabl U conu xeneza(ll) u sxeneza(Ill). Tlonyuenne n mpuMeHeHUE Kele3a
U €r0 CIUIaBOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MeIU U €€ coeauHeHui. [lonydenue u
IIPUMEHEHUE MEAU U €€ COCTMHEHMI.

[uuk: monydeHuwe, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH]IAa LIMHKA, THIPOKCOKOMILIEKCHI IIUHKA. [IpuMeHnenue
MUHKA U €r0 COeIUHCHUMH.

OKCNEpUMEHTAIbHBIE METOJbl M3YyYEHHs] BEIIECTB MU HUX MPEBpAILCHHI:
u3ydeHne oOpa3lloB HEMETaJUIOB, TOPEHHE cephl, ¢Gocdopa, xKeine3a, MarHus B
KHCJIOpPOJIe, HM3y4YeHUE KoJleKuuu «MeTalibl W CIUIaBbl», B3aHMOJICHCTBUE
LIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAJUIOB C BOJOM (BO3MOYKHO MCIOJIb30BaHUE



BUJICOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA U XKeje3a C pacTBOpaMH KHUCIOT U
HIETI0Y€EH, KaUeCTBEHHBIE PEAKIIMA HA HEOPraHUYECKHWE aHWOHbBI, KATUOH BOAOPO/a
W KAaTHOHBbl METAJUIOB, B3aWMOJICHCTBHE THUIPOKCUIOB QIIOMUHUA W IMHKA C
pacTBOpamMu KHUCJOT U IIEJIOYEH, PEHICHUE SKCIEPUMEHTAIBHBIX 33/1a4 MO TeMaMm
«l"anorenn», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAMHEHUSY,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTaibl TOOOYHBIX TOATPYIII.

XUMUS U )KU3Hb.

Ponp xumun B obecriedeHUU yCTOMYMBOTO pa3BUTHUs uenoBeuecTBa. [lonstue
O HAay4yHbIX METOJaxX TMO3HaHUS M METOHOJIOTUA HAYYHOrO HCCIEIOBAHMS.
HayuHble TpUHIMIIBI OpraHU3alU XUMUYECKOTO TPOU3BOACTBA. [IpoMbIlITIEHHBIE
crocoObl TOTyYeHHUs BaXXHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHAKa,
CEepHOM KHCJIOTHI, MeTaHoJa). [IpomMbIlIeHHBIE CITOCOOBI MOJYUYEHUSI METANIOB U
CIJIaBOB. XUMMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeAbl U €ro IMOCIE/ICTBUS.
Ponb xumuu B oGecrieueHny YHEPreTuIeckoil 0€30MacHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB. Poiab XuMHUM B pa3BUTUU MEIUIMHBI.

XUMHS TIMIIA: OCHOBHBIE KOMIIOHCHTHI, MUIIEBBIC M00aBKU. Poiib XuMuu B
oOecreuyeHu MUIIEeBOi 0€30MacCHOCTH.

Kocmetnueckue u mnapdromepubie cpeactBa. beitoBas xumus. Ilpasuia
0e30MacHOr0 UCIOJIb30BAHUSI TpenapaToB OBITOBOM XHMHH B TOBCEIHEBHOMN
KU3ZHU.

XHUMHSL B CTPOUTEIBCTBE: BaXKHEUIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPAJIbHBIE YTI00pEHUSI.

CoBpeMeHHBIE KOHCTPYKLIHMOHHBIE MaTepualibl, KPACKH, CTEKJIO, KE€paMUKa.
Marepuansl 115 3IeKTpoHUKH. HaHoTEXHOJI0THH.

Pacuérnble 3anaumn.

Pacuétpi: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIUU, €CIH OJHO H3
BEII[ECTB HMMEET MpuUMecH, Macchl (00BEMa, KOMWYECTBA BEHIECTBA) MPOIYKTa
pEaKUnu, €CIU OJHO U3 BEUIECTB JAHO B BUJIE PACTBOPA C ONPEAECIEHHON MaCCOBOU
J0JIEM pacTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM M MOJSPHOM KOHIIEHTPALUHU
BEIIECTBA B pPACTBOpPE, JOJM BBIXOJA MNPOJAYKTa PEAKIUU OT TEOPETUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3H.



Peanuzanmss  MeXNpeaMETHBIX CBA3€H NpU  HM3y4yeHUH OOwwed u
HEOPraHMYECKOM XMMHH B 11 Kilacce OCYIIECTBIIIETCS Yepe3 UCIIOJIb30BAHHUE KAK
o0ILIMX €CTeCTBEHHO-HAYYHbIX MOHATHM, TaK U MOHSITHM, MPUHATHIX B OTAECIbHBIX
IIpeaMeTax €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBICHUE, HAYYHBIN (pakT, rumoresa,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KJIaccU(UKalMs, NEPUOJUYHOCTb, HAONIOIEHNUE,
U3MEPEHUE, IKCIICPUMEHT, MOEIIb, MOIEIUPOBAHUE.

@duszuka: Marepus, MHUKPOMHUP, MAaKpPOMHUpP, aTOM, DJJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHME BEILECTBA, HCaJIbHBIN Ta3,
(u3nyuecKre BeIMYUHBI, €ITMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTHs, Macca.

buonorus: kierka, opraHusm, 3Kocuctema, onocgepa, MeTadoaInu3M, Makpo-
Y MUKPODJIEMEHTBI, OCJIKH, KUPBI, YIII€BObI, HYKJICUHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK YJHEPTUHU B DKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHBbIE TMOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
peCcypehl.

TexHonorus: XuMu4eckass IPOMBIIUIEHHOCTb, METAJUIYPIUsl, CTPOUTEIIbHbIE
MaTepuasbl, CEJIbCKOXO03SMCTBEHHOE IPOU3BOCTBO, IMUIIEBAs IPOMBIIUIEHHOCTD,
(papmarieBTHUECKAS IIPOMBILIIJIEHHOCTb, IIPOU3BOCTBO KOCMETHUYECKUX
IpenaparoB, I[POU3BOACTBO KOHCTPYKLIMOHHBIX MaTEpHalOB, 3JIEKTPOHHAs
IIPOMBIILJIEHHOCTh, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOT'PAMMEBI 110 XUMHNN
HA VYI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBUHM € CHCTEMHO-ACATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS IpeIMeTa «XHMHUS» Ha YPOBHE CPEIHETO
oOmero o0pa30BaHMS BBIJICJICHBI CIICAYIOIINE COCTABIISIONINE: OCO3HAHHE
OOyJaIOMHUMHCS POCCHMCKONH TpaKJaHCKOWM HJICHTHYHOCTH,; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEICIICHUIO; HATMYUE MOTHUBAIIUH K
00y4eHHI0; TOTOBHOCTH M CIIOCOOHOCTh OOYYaNOIIMXCS PYKOBOJACTBOBATHCS
MPUHATBIMA B OOIECTBE MpaBWJIaMH W HOPMaMHM TOBEJCHMS; HaJIU4Ue
MPABOCO3HAHUS, YKOJOTHUYECKON KYJIbTYPhI; CHIOCOOHOCTh CTaBUThH 11€JIU U CTPOUTH
KU3HCHHBIC TJIAHBI.



JInuHOCTHBIE Ppe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHUS» OTpaxaroT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATENLHOW U TMPAKTUYECKOU JESITEIHHOCTU
oOy4aromuxcs B MPOIECCE peaau3alui 00pa3oBaTeIbHON JeATEIbHOCTH.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMeTra «XHUMHUS» OTpaxaroT
c(hOpMUPOBAHHOCTb OIBITA [MO3HABATEIbHOM M TMPAKTUYECKOW JAEeSATEIbHOCTH
oOydJaromuxcs B MPOIECCe pean3alid o0pa3oBaTeIbHOM AEATEILHOCTH, B TOM
YuCJIe B YaCTH:

1) rpaIaHCKOTr0 BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIITHOHHBIX MPaB U 00sI3aHHOCTEH,
YBaXKEHUS K 3aKOHY M MPABOTIOPSJIKY;

NPEACTaBICHUS O COIMAJIBHBIX HOPMaxX W MpaBUiIaX MEKIUIYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITCIBHOCTH TMPU CO3JIaHUH
y4eOHBIX MPOEKTOB, PEIICHWN Y4YeOHBIX M IMMO3HABATENbHBIX 3aJ1a4, BBITTOJTHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUYHBIX BUO0B YUEOHOU IEITEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOT'O OTHOIIEHHUS] K MCTOPUYECKOMY M HAy4YHOMY HAacJeIUIo
OTE€YECTBEHHON XUMMUH;

yBOXEHHUS] K MpOIlECCy TBOpUYECTBA B OO0JACTH TEOPUHU U TPAKTHUECKOTO
NPWIOXKEHUS] XUMHH, OCO3HAHHUS TOTO, YTO JIaHHBIE HAYKH €CTh pe3yibTaT
JUINTENTFHBIX ~ HAaOMIOACHUH, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IOHCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

UHTEpeca M TO3HABATEJbHBIX MOTHBOB B TMOJYYECHHUH U TMOCIEIYIOIIEM
aHanu3e MHQPOpPMAIMU O MEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO MOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBA3aHHBIC C XUMHUECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJACHUE M IMOCTYNKH CBOMX TOBapHIIEH C
MO3UIINI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbSI:



MOHUMAaHUSl LIEHHOCTEH 310poBOro U 0Oe3omacHOro oOpasa KHU3HHU,
HEOOXOJIUMOCTH OTBETCTBEHHOIO OTHOILEHHUS K COOCTBEHHOMY (PU3HMYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus1 mpaBui 0€30MacHOro OOpalleHusi ¢ BeulecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAaHUS LEHHOCTH TMPaBWJ HWHAUMBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS TIOCHEJCTBUN W HENMPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOiIeHHs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM M  JAPYrUX BHJAX
NEeSITEbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3ajaad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEepeca K MPaKTUUYECKOMY M3YUYEHHUIO MPOQEeCcCuil pa3iuyHOTO pPoja, B TOM
YuClie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOISAM TpyAa U pe3yJibTaTaM TPYJIOBOW N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIWBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBaHus, Oyaymiedl mpodeccun M peanus3alii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0J10rM4YeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 1IE€JIECO00PA3HOT0 OTHOIIEHUS K MPHUPOAEC KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

MOHUMAaHHUS TINO0ATBHOTO XapaKTepa SKOJOTUYECKUX NpoOJieM, BIUSHUS
SKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKEHUM XUMHUU IS
pEILIEHNS BOIIPOCOB PallHOHAIBHOTO MPUPOI0NO0JIb30BaAHMS;

AKTUBHOI'O HENPUATUA JACUCTBHUM, TMPUHOCAIIMX BpPEH  OKPYKaIOMIEH
NPUPOJTHOM cpesie, YMEHHUs MPOTHO3UPOBATH HEOJArONpPHUITHBIE 3KOJOTHUYECKUE
MOCJIEICTBUSA NPEANPUHUMAEMBIX AEMUCTBUI U IPEIOTBPAILATH HX;

HAJIM4YUs Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], SKOJIOTUYECKOM KYJIbTYpHI,
OIbITa NEeSATENbHOCTH IKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HAaBaTEJIbHOM, KOMMYHUKATUBHOM M COLMAJIbHOU



MPAKTUKE, CIIOCOOHOCTH ¥ YMEHHUS AaKTUBHO TIPOTHUBOCTOSTH HJICOJOTHH
xemo(poouu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HAyK{ U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHUS CIenuDUKA XUMUM KaK HayKH, OCO3HaHHWS € poiud B
(GbOpMHUpPOBAaHUN PANMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3MaHUHA IIEJIOCTHOTO
NPEICTaBIICHUsT 00 OKPYKAIOIIEeM MHUPE Kak O €IMHCTBE NMPHUPOJBI M YEJIOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHHS
IIPUPOTHOTO PAaBHOBECHS;

yOeXaEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMUBUJIM3AAA: B €€ TyMaHUCTHUYECCKOW HANpPaBICHHOCTH W BaXXHOW pOJIM B
CO37aHMM HOBOW 0a3bl MaTCPHALHON KYyJBTYPhl, B PEIICHHH T100aTbHBIX
npo0JIeM YCTOWYUBOTO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPIreTUYCCKOM,
IUIICBOW M 3KOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, O0CCIICYCHUH
YCIIOBUH YCTICIITHOTO TPYJa U 3KOJOTHYECKH KOMMDOPTHOW KU3HU KaKJIOTO WieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB
MIO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BATh
NoJTydaeMble 3HAHUS IS aHAINM3a U OOBSICHCHHS SBIICHUH OKPYXKAIOIIETO MUpa U
MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JenaTh 000CHOBAHHBIEC 3aKITIOYCHUS Ha
OCHOBE HaydHBIX (AKTOB W HWMEIONIUXCS JAaHHBIX C IICNIbI0  TIOJYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
peleHus mpooOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO, HCCIICIOBATEIILCKON A TEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHUW 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyJZla B pa3iu4HbIX chepax mpodeccruoHambHOM
JIeSITETHbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPAMMbI IO XUMHH Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAOT:



3HAYMMBbIE TUISL bopmHpoBaHUs MHUPOBO33PECHUS oOy4arommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHAYyYHbIE MOHATHSA, OTPAXKAIOIINE
LEJIOCTHOCTh HAay4yHOM KapTHHBl MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
npolece, CUCTeMa, HayYHbId (pakT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIIEA0BaHKE, HAOIIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE y4eOHble NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKIMOHATBEHON
IPaMOTHOCTH U COI[MATIbHOM KOMIIETEHIIMH 00yYarolnuXCs;
CIIOCOOHOCTb o0yuarommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCHIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U YHUBEpCAJIbHbIC Y4COHBIC
JIEVCTBUSA B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMH  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMA U  PETYJSTHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe AeiCTBUS:

CaMOCTOATENTHbHO  (OpMYJNHMpPOBATH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
TOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AESITEIbHOCTH C TOCTABIECHHBIMH LIEJISIMU;

UCIIOJIB30BAaTh IMPU OCBOEHHWM 3HAHMN MPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU TMOHATHUI M YCTAaHABIMBATh UX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATUA ISl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KIacCU(PUKAIMK BEIIECTB W
XUMHUYECKHUX PEaKIU;

YCTaHABIMBATh NPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXKICHHUS (MHAYKTUBHbIC, JAEAYKTUBHbBIC, IIO
AHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS UCMOJb3yeMble B XUMHUHM CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIEIH, TTPEOOPA30BLIBATH MOJICIIBHBIC TIPEICTABIICHUS — XUMUYCCKUAN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHuYeckas ¢(opMmysia, ypaBHEHHE XUMHUYECKOU



peakiuu — MpU PEIICHUH Y4YeOHBbIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3ajad,
MIPUMEHSITh HA3BAaHHBIE MOJEJIBHBIC MPEJICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB U XUMHYECKHUX
peaxkuuu;

dbopMyITUpOBATH IEJIH U 33/1a4U UCCIICIOBAHUS, UCTIOIB30BaTh MTOCTABICHHbBIC
U CaMOCTOSITEIBbHO C(OPMYJIHMPOBAHHBIE BOMPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHMS UM OCHOBBI I (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUST W TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOATh 32 XOJOM
mpoliiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (popMynupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNbBIT YYEHHYECKOW HCCIEOBATEILCKOM M MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJOB pEIICHHUs] TMPAKTUYECKUX 3a7ad, MPUMEHEHHUIO pPAa3JTMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMYHBIX HCTOYHHUKAX WHPoOpManuu (Hay4dHO-
NOMYJsIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHbIE TOCOOUS,
pecypcel MHTEepHETa), aHaIM3UpOoBaTh MH(DOPMAIUIO PA3IUYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpOBaTH 3aMpPOChl U MPUMEHSITh PAa3IMYHbIE METObI MPHU TOUCKE U
orbope wuHPOpMaMKU, HEOOXOAUMON [T  BBIOJHEHHUS YYE€OHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

NpUOOPETaTh OMBIT HCIONIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSAITEILHO  BBIOMpATh  ONTUMANIBHYI0  (OpMY  MPEACTABICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BAaTh HAY4YHBI A3bIK B KayecTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKOW uH(MOpMaluue: MNPUMEHITh MeXnpeaMeTHble ((dusuyeckue u
MaTeMaTUYeCKre) 3HaKU ¥ CHUMBOJIBI, (OpMYITbl, a00peBUaTypbl, HOMEHKIATYPY;



HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1aeMON TEMBI B X0/1€ IMAJIOTa U/WUiIH
JTUCKYCCHH, BBICKA3bIBATh W€, (OPMYIHPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTALMENl pe3yJbTaTOB IO3HABATEIBLHOW JEATEIIBHOCTH,
NOJIYYEHHBIX CAMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMH MPU BBINOJIHEHUHU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH padOThl MO MCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3aluu y4eOHOro nMpoeKkTa, U (popMyaupoBaTh BHIBOJIbI
0 pe3yJbTaTaM MPOBEAEHHBIX HMCCIENOBAHUN MYTEM COIJIACOBAaHUSA IMO3HMIMUI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITETTFHO TUIAHUPOBATH W OCYIIECTBISITH CBOKO TI03HABATEIIbHYIO
JeSITeNLHOCTh, OmNpeaeNsis e€ IMeMu ¥ 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TpeUIaraeMblii  alTOPUTM ACHCTBUN TIpU
BBIMIOJITHEHUN YYEOHBIX M HCCIEAOBAaTEIbCKUX 3ajay, BBIOMpATh HamOoJee
3 PeKTUBHBIN CMOCOO0 HMX pemeHus ¢ Y4E€TOM TOJYYSHUsS HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKHX PEAKITHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YTIIyOIEHHOM
YPOBHE Ha YPOBHE CPEJHETO 001Iero 00pa3oBaHus BKIIOUYAIOT CEIU(PUISCKHAE IS
y4e0HOTO mpeaMeTa « XUMUs HayYHBbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 1O
OCBOECHUI0, UHTEPIIPETALMK U MPeoOpPa30BAHUIO 3HAHUM, BHUIbI ACATEIBHOCTH IO
MOJIyYEHHUIO HOBOIO 3HAHUS M MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTYyalusiX, a TAKXKE€ B PEaIbHBIX )KM3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX ¢ XUMHUEH. B
MporpaMMe [0 XUMUHU NPEAMETHBIE PE3yNbTaThl MPEACTABICHbI IO Trojam
W3YUYECHUS.



10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranudyeckas XuUMHUS»
OTPaXKaroT:

c(OpMHUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHUHU OpPraHUYeCKOM
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJidi B 00E€CIEYCHUU YCTOMYUBOTO
Pa3BUTHs YEJIOBEYECTBA B PEIICHUH IPOOJIEM 3KOJIOTMUECKON, SHEPreTUYECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEJUIIMHBI, CO3IaHUN HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEPIuu, B o0ecrnieueHUn PalMOHATIBHOTO
IPUPOJIOTIONIH30BaHMS, B (POPMHUPOBAHMU MHPOBO33PEHUSI M OOIIEH KYJIbTYphI
YeJI0BEKa, a TAK)KE IKOJOTHYECKH 0OOCHOBAHHOI'O OTHOLIEHUS! K CBOEMY 3/I0POBbIO
U IIPUPOJHOM Cpelie;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUH, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIAralOIINE MOHSATUS — XUMUYECKHUI 3JIEMEHT, aTOM, SJIPO U AJIEKTPOHHAs
obonoyka aroma, s-, P-, O-aTroMHBIE OpOWTANM, OCHOBHOEC U BO30YXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTanei, WOH, MoJeKya,
BAJICHTHOCTb, JIEKTPOOTPHUIIATEIILHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKeNeT, GyHKIIMOHAIbHAS
rpynmna, pagukain, CTPYKTypHble (GopMmyibl  (pa3BEPHYTHIE, COKpall€HHbIE,
CKEJIETHBIE), M30MEpUs CTPYKTYpHasi M MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKAs), H30MEpbI, TOMOJIOTMYECKHN PsJ, TOMOJIOTH, YTJIEBOIOPOJIHI,
KHUCIIOPOJI- U a30TCOJEpIKAIlE€ OPraHUYECKHE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPUHU, 3aKOHBI
(mepuoguueckuii 3axkoH J[. M. MeHneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS
U TPEBpPALICHUS DSHEPrUM IMPU XUMUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
IMOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHWYECKUX SIBICHUW; ITPEACTABICHUS
0 MEXaHW3Max XUMHYECKUX pEaKLIHUH, TEPMOAMHAMUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB M I'PYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MepHbIN 3¢ dekTsl, opueHtanTsl [ u Il pona);
(akTONOTHYEeCKHE CBEICHHUS O CBOMCTBAX, COCTaBe, MOIYYCHHH U 0O€30MacHOM
WCIIOJIb30BAaHUM BAKHEUITUX OPTraHUYECKUX BEIIECTB B OBITYy M TPAKTUYECKOUN
JESTENHbHOCTH  YEJIOBEKa, OONMX  HAyYHBIX TNPHUHIHANAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOM3BOICTBA METAHOIA, TTepepaboTku HedTH);



c(OpMHPOBAHHOCTh YMEHHIl: BBISBISATH XapaKTEpHbIE MPU3HAKU MOHSTHIA,
yCTaHaBIMBaTh UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOUIUE MOHATHUS MPU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUJISI COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJ OpraHUYECKUX
BEILIECTB;

COCTaBIIATh YPAaBHEHUS XUMHUYECKUX PEaKIMi W PacKpbIBaThb UX CYUIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUA  MOCPEACTBOM  COCTaBJICHHS
AJNIEKTPOHHOTO OajlaHca 3TUX peaklMil, peakiuil HOHHOTO OOMeHa IyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTaBJIMBATh MOJEIN MOJIEKYJI OPIraHUYECKHX BELIECTB ISl WIUTOCTPALUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAICKHOCTh M3YUEHHBIX
OpPraHWYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEAEIEHHOMY
KJaccy/Tpymnne COeAMHEHHWM, JaBaTh KM Ha3BaHUS 110 CHUCTEMATHYECKOM
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHMS ISl OTACIIBHBIX
Npe/ICTaBUTENIEH OPraHMYeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOJYOJ, TJIMIIEPHUH,
ATWJICHIJIMKONb, (eHoJ, (QopMabAerul, aueTaibJeru]l, aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTHHOBAsI KUCJIOTHI,
[NIMLWH, aJaHuH, MalbTo3a, (QPYyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJI U JPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONpPENENATh BHJI XUMHUYECKOW CBSI3U B
OpraHWYECKUX COEAMHEHUAX (KOBaJE€HTHAss M HWOHHAs CBA3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa s 00bsiCHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHU,

chOpMUPOBAHHOCTh ~ yYMEHMH  XapaKTepH30BaThb  COCTaB, CTPOCHHE,
duznueckne W XUMUYECKHME CBONCTBA TUMUYHBIX TMPEICTABUTEICH Ppa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaHEHOB,
QJIKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJAOB, CHUPTOB, ajbJAECTHI0B, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTHIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OE€JIKOB, YIJ€BOJOB (MOHO-, M- W MOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXAY  HUMH  YPaBHEHUSIMHU



COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUM C MCHOJB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHS TMOATBEPXkKIAaTh HAa KOHKPETHBIX MpUMEpaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCIMHEHUN OT
KpaTHOCTU U THUIA KOBAJICHTHOU CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIMSHUS AaTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUYHUKHU YTIEBOJOPOTHOTO
CeIpbsi (HedTh, NPUPOAHBIM Ta3, yrojb), CIOCOOBI €ro TmnepepaboTKu U
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh BJAJCHUS CUCTEMOW 3HAHUM O E€CTECTBEHHO-HAYUYHBIX
MeToAaX TMO3HAHUs — HAOJIIOJACHUU, U3MEPEHHUH, MOJICTUPOBAHUH, IKCIICPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSTH dTU 3HAHUS,

c(hopMUPOBAHHOCTH yMEHUS MIPUMECHSITh OCHOBHBIC orieparu
MBICTUTEIIPHON JEATebHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3allUI0, BBISIBIICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3EH — ISl U3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIH;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITH B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
HNOHATUSAMHU W TPEACTABICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJyiee OCO3HAHHOTO TMOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbHOIO €JIMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOM XUMHUU IUIsi OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHHH: TPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopMynaMm ¥ ypaBHEHHUSIM XMUMHUYECKUX PEAKIMI C MCIOIb30BaHHEM (U3HYECKUX
BeIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTePU3YIOIMINX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKICHUIO XUMHUYECKOMN
(dbopMyInbl BElIeCTBA MO HM3BECTHBIM MACCOBBIM JOJIIM XUMHUYECKUX DSJIEMEHTOB,
MPOYKTaM CrOpaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh U OIICHUBATH
C TO3UIUH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHENCTBHS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM JIEATETLHOCTH Y€JIOBEKa, CBSI3aHHOM C mepepaboTKOM BEIIECTB,
MCIIOJIb30BaTh MOJYyYEHHbIC 3HAHUS JJIS PUHITHS TPAMOTHBIX PEIICHHUH MPpoOIemM
B CUTYallUsIX, CBSI3AHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIHFHO IUTAHHUPOBATH W TPOBOJHTH
XUMUYECKUI SKCIMEPUMEHT (MOJIyYeHHE M HW3YYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAaKUUU YIJIEBOJOPOJOB PA3JIMYHBIX KJIAaCCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX



3a/lay MO pAaclO3HABAHUIO OPraHMYECKUX BELIECTB) C COOJIIOJICHUEM MpaBUI
Oe3omacHOro oOpalieHusi C BeHleCTBaMU M J1a0OpaTOPHBIM OO0OpPYAOBAHHEM,
(opMynHpoBaTh 1EJb HMCCIENO0BAaHUSA, MPEACTaBIATh B pa3Iu4yHOW (opme
PE3yJIbTATHI HKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHMIA:

coOJI01aTh MpaBUia HKOJIOTMUYECKH 11e1ecCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM NEATEIbHOCTH B LIENSAX COXPAHEHMSI CBOETO 3J0POBbS, OKpYy:Karoulen
OPUPOJHON CpeNbl U JOCTUKEHUS €€ YCTOMYMBOTO pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JIEMCTBHS Ha 3>KHUBBIE OPraHU3MBI
onpeenéHHbIX OPraHMYECKUX BEIEeCTB, MOHUMas cMbica nokazatens [1J1K;

aHAJIM3UPOBATH 11€E€CO00Pa3HOCTh MPUMEHEHUS] OPraHMYEeCKUX BEILECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIEHMS pUCK-TI0JIb34;

c(OpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH II€JICHANIPABICHHBIM MOUCK
XUMHYECKOM MHPOPMALIMK B PA3IMYHBIX UCTOYHUKAX (Hay4YHast U yueOHO-Hay4YHas
JIUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUUYECKYIO MH(pOpMaIHIOo, repepadarbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3aaueii.

11 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUSA Kypca «OOmas M HeopraHuyeckas
XUMUSD) OTPaKaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUNH: O MaTepUaJbHOM €AMHCTBE MHpa,
3aKOHOMEPHOCTSIX W I103HABAa€MOCTH SIBICHUN TNPHUPOABI, O MECT€ U 3HAUYECHUU
XUMUH B CHCTEME €CTECTBEHHBIX HayK M €€ pOoju B OOECHEUYEHUU YCTOWUYUBOTO
Pa3BUTHA, B PEIICHUU NIPOOJEM HKOJOTHUYECKOM, SHEPreTUUYECKOW W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
HUCTOYHHMKOB SHEPruM, B OOECHEUYEHUHU PAlMOHAIBHOIO MPUPOAOIOIb30BaHUS, B
(GopMUpOBaHUM MHUPOBO33pEHUS U OOILIEH KyJbTypbl YEJIOBEKa, a TaKxke
HKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOIIEHHSI K CBOEMY 310POBBI0 U INPUPOIHOMN

cpene;
BJIaJIcHUE CUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOMOJIArarolIue TMOHATHS — XUMHYECKHM OJJIEMEHT, aToOM, SJApO aroMa,

M30TOIIBI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHUTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHHUS aToMa, THOpHAM3alus aTOMHBIX OpOHUTajieH, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBsI3b (KOBaJICHTHAs, HWOHHAs, METAUIMYECKas, BOJOPOJIHAsN),
KPUCTAUINYECKAsT PENETKAa, XUMUYECKas peakius, pacTBOp, DSJICKTPOJIHTHI,



HEDJICKTPOJIUTHI, JJEKTPOJIUTHYECKAsT JUCCOLMALINSA, CTENEHb JIUCCOLMALINH,
BOJIOPOJIHBIN TIOKa3aTeldb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBOM 3 deKT
XUMHAYECKOW PEAKIUH, CKOPOCTh XUMHUYECKOW PEAKIINH, XUMUYECKOE PABHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTHUUYECKON ITUCCOIMALUM, TEPUOIUUECKUN
3akoH [[.11. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPaHECHUS U
MPEBPAIIEHUS SHEPTUM MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUUN S3BIK
XUMHUHM, MHPOBO33PEHUECKUE 3HAHUA, JIKAIIME€ B OCHOBE ITOHHMMAaHUA
OPUYMHHOCTH W CHUCTEMHOCTHM  XMUMHUYECKUX  SIBJICHUW,  COBPEMEHHBIC
NPEJCTABICHUA O CTPOCHUM BELIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJISIPHOM ~ YPOBHAX; MPEACTABICHUA O MEXaHU3MaX XUMHUUYECKUX
peakiui, TEepPMOJMHAMHYECKUX M  KHHETUYECKHUX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PAacTBOpaX U JUCIEPCHBIX CHUCTEMAX;
(bakTOIOTHYECKHUE CBEJCHUSI O CBOWCTBAaX, COCTaBe, MOJYyYCHHH U O€30macHOM
UCIIOJIb30BAHUM BAKHEUIIINX HEOPTaHMUECKUX BEIIECTB B OBITY W MPaKTHUYECKOUN
NEATeIbHOCTH ~ YeJloBeKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPU3HAKU TOHITHUH,
YCTaHABIIMBAaTh UX B3aHUMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(hOpMHPOBAHHOCTh YMEHHSI HCMOJIb30BaTh XUMUYECKYIO CHUMBOJUKY IS
coctaBiieHus GOpMYJ BEHIECTB M  yPaBHEHHM  XMUMHYECKUX  PEaAKIUH,
cucreMarnueckyto HomeHknatypy (IUPAC) u TpuBuanpHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHUAX, BHUJI XMMHUUYECKOHN CBA3U (KOBaJICHTHas,
WOHHAsA, METa/NIMuecKas, BOJOPOJHAs), THUI KPHUCTALIMYECKON pEIIETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHJIa XMMHYECKON CBSI3M MU THUMA KPUCTAUNIMUECKON PEMmETKH, OOMEHHBIH U
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBSI3H;

chOpMHUPOBAHHOCTh  yYMEHHWI:  KIacCHU(PHUIIMPOBATh:  HEOPTAHHYECKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIIUU MO Pa3IHUYHbIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrouux BEHIECTB, TEIUIOBOMY 3(D(PEKTy peakuuu, U3MEHEHUIO
CTeTICHEH OKHCIIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTaau3aTopa W



IpYTHE); CAMOCTOSTENbHO BBIOMPATh OCHOBAHUS U KPUTEPUU JJIs KJIacCHU(PUKALUU
M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIHUM;

c(OpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJNYECKOTO 3akoHa [l.
N. MenaeneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIHHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(OpPMHPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB ¥ MOHOB XHMMHYECKHX DJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOIOB
[Tepunonnueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3Ys TOHATHUS
«OHEPreTUYECKHe YPOBHW», «IHEPreTUYCCKHE MOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaIN», «OCHOBHOE MU BO30YXKAEHHOE HSHEPreTUYECKHE COCTOSIHUS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XMMHYECKUX DJIEMEHTOB U HX
coeqMHeHUM 1o InepuogaMm u rpynnaMm Ilepuommueckon cucremsl . .
MenzeneeBa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJIEKTPOHHBIX 000JIOUEK;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYLLIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXKIY HEOPraHWYECKUMHU BEILIECTBAMHU C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(OpPMHUPOBAHHOCTh YMEHHUSI PACKpPBIBATh  CYIIHOCTb: OKHCIHTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiMii MOHHOTO OOMEeHa MYTEM COCTaBIEHUS WX TMOJHBIX U
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUud  TUAPOJIM3a;  PEaKLUU
KOMIUIEKCOOOpa30BaHus (Ha MpUMEpPE THAPOKCOKOMILIEKCOB IIMHKA U ATFOMUHUA);

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU TMPOTEKAHMS
XUMHUYECKUX PEAKIHMM C Y4ETOM HUX DHEPIETUUYECKUX XAPAKTEPUCTHUK, XAPAKTEP
U3MEHEHUSI CKOPOCTH XWMMYECKOM pEaKUMH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakToOpoB, a TakKe XapakTep CMEMICHUS XUMUYIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHMX Bo3aeicTBuil (mpuniun Jle [llatense);

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUYECKHUE PpEaKIIHH,
JIe)KalllMe B OCHOBE MPOMBIIIJICHHOTO ITOJYyYEHUsI CEPHOM KHCIIOTHI, aMMHAaKa,
oOmiye HayyHble MPHUHLMIBI XUMHUYECKUX MPOU3BOJCTB; IE€IE€CO00Pa3HOCTh
MPUMEHEHUS] HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pe€HUsA COOTHOLLIECHUS PUCK-TIOb3a;

c(hOpMHUPOBAHHOCTh BIAJEHUS CHUCTEMOW 3HAHMM O METOJaX HAYYHOTO
MO3HAHUS SIBICHUA TPUPOABI — HAONIOJCHHWE, W3MEpPEHUE, MOJEITUPOBAHUE,
AKCHEPUMEHT (peanbHbIl U MBICIICHHBIN), UCIOJIB3yEMbIX B €CTECTBEHHBIX HayKaXx,



YMEHUSI IPUMEHSATh 3TU 3HAHUA NIPU IKCIEPUMEHTATBHOM MCCIIEIOBAHUU BEIIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHUHM, HMMEIOIUX MECTO B MPHUPOJE,
MPAKTUYECKOMN NEATENBbHOCTH YEJIOBEKA U B MIOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBJISTH B3aUMOCBSI3b XUMHUYECKHUX 3HAHHUU C
MOHATUSIMU U TIPEJCTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €ITMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJUTH PACUETHl: C HCIOJIb30BAHUEM
MOHATHI «MaccoBasi J0JIsI BEHIECTBA B PACTBOPE» M «MOJISIpHAsA KOHIUEHTPALIUS;
Macchl BEIIECTBA WU 00bEMA raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEaKIMHU BEIIECTB; TErioBoro s¢dekra
peaKkluK; 3HAYEHUs BOJIOPOJHOTO IMOKa3aTeNsl PAaCTBOPOB KHUCIOT W WIEIOYEH C
U3BECTHOW CTEMEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KOJWYECTBAa BEIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM J10JI€l PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(uMeeT mpUMECH); MIONM BBIXOJA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOATEJIBHO TUIAHUPOBATh U TPOBOJIUTH
XUMHYECKUN  JKCIepUMEHT  (IpOBEIEeHHME  peakuuid  MOHHOro  OoOMeEHa,
NOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTAaHMYECKUX BELIECTB, OMPEACICHUE
Cpeabl pacTBOPOB BEIIECTB C MOMOIIBIO HHIWKATOPOB, HM3y4YEHUE BIUSHUS
pasnu4HbBIX  (AKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peakiM, peIIeHue
AKCHEPUMEHTAIBHBIX 3ajad 1o TemaM «Mertame» U «Hemertamnmb») ¢
coOJIroIcHUEM TpaBmil 0€30MacCHOI0 OOpalieHus C BEIIeCTBaMHU U JIA00PATOPHBIM
o0opyaoBaHueMm, (HOpMyIUpOBATH IIEb HCCJICAOBAHUS, TPEICTABISATH B
paznu4yHON (Qopme pe3ynbTaThl dKCIEPUMEHTA, aHAIU3UPOBATH U OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MTPaBUiIa MOJIb30BAHUS XUMUYECKOM
nmocyno M jabopaTopHbIM OOOpYyAOBaHUEM, OOpaIlleHUs C BEIIeCTBAMH B
COOTBETCTBHHM C WHCTPYKIHSIMHU TIO BBHITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH IE€JIeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUs CBOETO 340POBBS, OKPYKAIOIIECH MPUPOIHOU
Cpeabl W JIOCTHXKEHUs €€ YCTOMYMBOIO pa3BUTHUS, OCO3HAaBAaTh OIACHOCTH
TOKCUYECKOTO JECUCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHMMast cMbIici nmoka3zarens [IJIK;

c(hOpMHUPOBAHHOCTh YMEHHUMW: OCYIICCTBIATh IEJICHANIPABICHHBIA TOUCK
XUMUYECKOW MH(OpMALIUK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas



JUTepaTypa, CpeacTBa MaccoBoil nHpopmanuu, IHTepHET U Apyrue), KpUTUUECKU
aHAIM3UPOBATh XUMHYECKYIO MH(OpMaLuio, nepepadaTsiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTAaBICHHON Yy4eOHOM 3a1auei.

TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
N2 | HaumeHoBaHue
(uu¢possie)
n/ | PpasaeioB M TeM Bcer | Konrpoubnbl | IIpakTnyecku
o0pa3oBaTe/ibHbI
n NPOrpaMmsblI 0 e padoThlI e padoThI
e pecypchbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipeamer
OPraHN4eCKO XUMHUH.
Teopust crpoeHust
1.1 Pt 1P 8
OpraHUYECKUX
coequHeHui A. M.
byrneposa
Hroro mo pazgeny 8
Pa3znesa 2. YriieBoaopoanbl
[IpenenvHbie
2.1 YTII€BOIOPOIBI — 5
QJIKaHbl, UKIOATKAHBI
Henpenenbabie
JIEBOJIOPO/IbL:
Y RE A0poX 14 1
QJIKeHbI, JIKa/INEHBI,
AJIKUHBI
ApoMaTthdeckue
2.3 yTIEBOI0POIbI 8
(apeHnsl)
IIpupoausie
HMCTOYHUKH
2.4 4
yIIEBOJIOPOIOB U UX
nepepaboTka
I"anmoreHnponsBoIHbIE
25 POH3BON 4 1
YIJI€BOIOPOJOB
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAuHEeHNs




3.1 | Crouptel. @enHon 11 1

KapOoHunbHbIe
COEJIMHEHUS:
g | AMBACTHIEL K KETOHEL. 91 1
KapOonoBbie
KUCJIOTHI. CIOXKHBIE
a¢upsl. XKups
3.3 | VYrueBojusl 9 1
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHuyecKkue coeIMHeHUus
AMUHBI.
4.1 | AMHHOKHCIOTEHL 12 1 2
benku
Hroro mo pazgeny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
51 BrIicokOMOEKYISpHBI 6 1
€ COCTMHCHUS
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 ITPOIT'PAMME
11 KUIIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanme
N2 (uudgposbie)
pa3iesioB U TeM KonrTpoabubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMmbl padoThI padoThI
pecypcsbl

Paznea 1. Teopernueckne 0CHOBBI XUMHUH

Crpoenue
aroma.
[Tepuonuueckuii
3aKOH U

1.1 [lepuoanueckas 9
cHcTeMa
XUMHYECKUX
anemeHTOB [[. 1.
MenaeneeBa

1.2 Crpoenne 11 1




BCIICCTBA.

Muoroo06pa3ue
BEILIECTB
13 XUMUYECKUE 19 1 3
peakiuu
Wroro mo pazueny 39
Pasnen 2. Heopranuyeckasi xumusi
2.1 Hemeramsr 31 1 3
2.2 Merasbl 23 1 2
Hroro no pazgeny 54
Paznen 3. Xumus u Ku3Hb
MeTtonanl
31 TTO3HAHMS B 9
XUMHUU. XUMUS
1 KU3Hb
Hroro mo pazueny 9
OBUIEE
KOJIMYECTBO
YACOB IIO 102 4 8
[TPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KUIIACC
Ne Kosmn4yecTBo 4acoB Jata JJIeKTPOHHBbIE
undponbie
n/ | Tema ypoka Bcer| Konrtpoabn | IlpakTuyec | u3yuyeH
oOpa3oBarteJib
n 0 ble padoThl | KHe padoThl | ud
HbIe pecypchbl
IIpeamer n
3HaYEHUE
OPraHUu4YeCcKoOu
1 XUMHH, 1

IpeJCTaBIeHUE O
MHOT000pa3uun
OpraHU4ecKuX
COCAVHEHUN




DNEeKTPOHHOE
CTpOCHHE aToMa
yriaepoaa (0OCHOBHOE
1 BO30YXKAEHHOE
COCTOSIHUS).
BanentHeie
BO3MOKHOCTH
aToMa yriepoja

XuMHudecKasi CBSI3b
B OPTaHMYECKHUX
COCAUHCHUSX.
MexaHNU3MBI
o0pazoBaHus
KOBaJICHTHOI CBSI3H,
CrocoObl pa3pbiBa
CBsI3eH

Teopus crpoeHus
OpraHUYECKUX
coequHeHui A. M.
Bbyrneposa

Buasr nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHASI.
DIJIEKTPOHHBIE
a¢hdexTr B
MOJIEKYyJIax
OpraHUYECKUX
COEeqUHEHNN

[Ipencrasnenue o
KJaccuukanuy u
CHCTEMaTHYECKas
HOMEHKJIaTypa
(IUPAC)
OpraHUYeCKUX
BEIIECTB

Knaccudukarus
peakuuii B
OPraHUu4YeCcKoOu
XUMUU

CI/ICTCMaTI/IBaI_[I/IH u




000011IeHIE 3HAHWIA
o TeMe
"Hauanpabie
TTOHATHS
OPraHNu4eCcKou
XUMUH"
KontponbHas
pabora.

AJIKaHbI:
TOMOJIOTHYECKHI
psn, oOmas
(opmyna,
HOMEHKJIaTypa U
n30Mepus,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT

10

dusznueckue n
XUMUYECKUE
CBOMCTBA aJIKaHOB

11

Haxoxnenue
AJIKaHOB B MPUPO/IC.
CniocoOnbl
TTOJTYyYCHUS U
MIPUMEHCHHE
aJIKaHOB

12

[uknoankaHsr:
obmas popmyina,
HOMEHKJIaTypa U
H30MepHs,
0COOEHHOCTH
CTPOCHHS 1
XUMHUYECKUX
CBOMCTB, CITOCOOBI
MOJIy4eHUS U
MIPUMEHEHHE

13

Pewrenne
pacy€THBIX 3aJa4 HA
OIpeneeHue
MOJIEKYJIIPHOMN




(bopmybl
OpPraHHYECKOTO
BEIIICCTBA 10
MAacCCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB,
BXO/IAIIHX B €70
COCTaB.
Cucremaruzanus u
000011IeHIEe 3HAHHI
mo teme: "
[IpenenvHbie
YTJIEBOIOPOIBI"
.CamocrosreanHas
pabora.

14

AJKEHBI:
FOMOJIOTUYECKU I
psn, oOmas
(opmynna,
HOMEHKJIaTypa,
3IIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIL.
CrpykrypHas u
LHAC-TpaHC-
M30MEpHUsI AIKEHOB

15

duznyeckue u
XHUMHUYECKHE
CBOMCTBA aJIKCHOB.
[IpaBuio
MapkoBHHKOBA

16

CriocoOBbl
MOJTyYCHUS U
MIPUMCHCHHE
AJIKEHOB

17

IIpakTrueckas
padota N2 1 mo
teme "[lonydenne
STWJIEHA U U3y4EHUE
€ro cBOMcCTB"

18

Pemenne




pacu€THBIX 3a/1a4 HA
oIpeneIeHue
MOJIEKYJIIPHOM
bopmyIbl
OpPraHU4YeCcKoro
BellleCTBA

19

AJIKaJTNCHEL:
COIIPSDKEHHBIE,
M30JIMPOBAHHBIE,
KyMYJIHPOBaHHBIEC.
Ocob6eHHOCTH
AIIEKTPOHHOTO
CTPOCHHUS

20

XUMHUYEeCKHue
CBOMCTBA
COIPSDKEHHBIX
JIINCHOB

21

CniocoOnl
MONY4YEHUS U
MIPUMCHCHHE
aJKaJueHoB

22

ANKWHEL:
TOMOJIOTHYECKUI
psn, oOmas
(opmynna,
HOMEHKJIaTypa,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII,
dbuzndeckue
CBOMCTBaA

23

XUMHYECKHE
CBOMCTBA AJIKWUHOB

24

KauectBenurie
peakuuu Ha
TPOMHYIO CBS3b

25

CnocoObl
MOJTy4eHUS U
MIPUMEHEHHE
AJKHHOB




26

Pemenne 3amauq:
pacy€Tsl 110
YpaBHEHUIO
XUMHYECKON
peakiuu

27

Cucremarusanus
000011IeHrEe 3HAHNI
0 TEME

28

ApeHbl:
FOMOJIOTUYECKU I
psn, oOmas
(opmyna,
HOMEHKJIaTypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII
OeH30J1a ¥ TOJIyoJ1a,
ux pusnveckue
CBOICTBa

29

XUMUYECKUe
CBOICTBa apEHOB:
peaxkuuu
3aMeleHus

30

XuMHu4deckue
CBOMCTBA apeHOB:
peakuu
MPUCOEANHEHUS,
OKHCJICHHE
TOMOJIOroB O€eH30J1a

31

Oco0eHHoCcTH
XAMUAYECKUAX
CBOMCTB CTHpOJIa

32

Pewrenne
pacu€THBIX 3a7a4d Ha
OTIpeCIICHUE
MOJIEKYJIIPHOMN
bopmyIbl
OpraHu4yeCcKoro
BEILIECTBA

33

Crioco0sl




MIOJIyYEHUS U
IIPUMEHEHNE aPEHOB

34

I'eneTnyeckas cBA3b
MEXAY pa3IMuHbIMU
KJaccaMu
YTJIEBOAOPOIOB

35

Pacuértnl o
ypaBHEHUSIM
XUMHYECKUX
peaKuum.
CucreMaTu3anus u
0000I1IeHIEe 3HAHHI
110 TEME

36

[IpuponHslii ras.
[TomryTHBIE
He(TAHbIE Ta3bl

37

KamenHnslit yroiss n
MIPOAYKTHI €TO
nepepadboTKu

38

Hedtp 1 ciocoOst
e€ mepepaboTKH.
[Ipumenenne
MIPOJIyKTOB
niepepaboTku HePTH

39

I'eneTnueckas cBSI3b
MEXy Pa3InIYHbIMU
KJaccaMu
YTJIEBOIOPOJIOB

40

FaJ’IOl"eHOHpOI/ISBOII
HBIC
YrieBOAOPOAOB:
QJICKTPOHHOC
CTPOCHHUC,; pCaKIINH
3aMCIICHUA
rajorctHa

41

JlericTBHE HMIEIOYESH
Ha
rajoreHnpou3BOAH
BIC.
BzaumoaeiictBue




JIUTaJIOTCHAIKAHOB
C Mardvem u
OUHKOM

42

CucreMaTu3anuus U
0000111eH1E 3HAHUI
0 paszierny
"VYrneBoaopo st

43

KontponbHas
pabora 1o Teme
"YrneBonoposr"

44

[IpenenbHbIe
OJTHOATOMHBIC
CIUPTHI:
FOMOJIOTUYECKU I
psn, obmas
dbopmyna, cTpoeHue
MOJICKYJT, H30MEpHs,
HOMEHKJIATYpa,
KJaccuukanus,
dbuznveckue
CBOMCTBA

45

XuMHu4deckue
CBOMCTBA
MpeAeTbHBIX
OJIHOATOMHBIX
CIIUPTOB

46

CnocoObl
MOJTYYCHUS U
MIPUMCHCHHE
OJHOATOMHBIX
CIIUPTOB

47

IIpocteie 3¢hupsi:
HOMEHKJIATYpa U
H30MepHs,
0COOEHHOCTH
(buznuecKkux u
XUMHUYECKUX
CBOMCTB

48

MuoroaroMHbIE
CIIUPTBHL:




STUJICHTIIMKOJb U
TIIMLEPUH, UX
¢busnveckue u
XUMUYECKHE
CBOMCTBA

49

Cnoco0Obl
IOJIY4YEHHUS U
IIPUMEHEHUE
MHOT'OQaTOMHBIX
CIIUPTOB

50

@DEHOJI: CTPOEHHUE
MOJIEKYJIBI,
¢buznueckue
CBOICTBA.
TOKCMYHOCTH
(dbenona

51

XuMudeckue
CBOMCTBa (heHOJIa

52

CniocoOnl
TTOJTYYCHUS U
MIPUMCHCHHE
(dbenona

53

[IpakTnueckas
pabora NQ 2.
Pewrenne
AKCIEPUMEHTAJIbHBI
X 3a/1a4 10 TeMe
"CrupThl U
henonsr"

54

Cucrematuzanus u
000011eHrE 3HAHUI
110 TEME

55

Anpaeruanl u
KETOHBI:
3JIEKTPOHHOE
CTpOEHHUE
KapOOHMIIbHON
IpYIIIBL;
TOMOJIOTHYECKUE
psizbl, oOmas




dbopmyna, nzomepus
1 HOMEHKJIaTypa

56

Anbaerusisl u
KETOHBI:
¢buznyeckue
CBONCTBA; pEaKINH
MPHUCOETUHEHHS

57

Peakmu oxucneHus
¥ KauyeCTBEHHEIE
peakuuu
AITBJIETHUIOB U
KETOHOB

58

CnocoObl
MOJy4YEHHUS
anbACTUIIOB U
KECTOHOB

59

OIHOOCHOBHBIE
IIpeNeIIbHBIE
KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTH
CTPOCHUS MX
MOJICKYIT

60

Nzomepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHCIIOT, UX
dbuzuveckue
CBOMCTBA

61

XUMHYECKHE
CBOMCTBaA
MpeeIbHbIX
OJITHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

62

OcobGeHHOCTH
CBOMCTB
MYpPaBbUHOHN
KHCTIOTBHI.
Mmuoroo06pasue
KapOOHOBBIX KHUCIOT




63

Ocobennoctu
CBOMCTB:
HETpeaeIbHBIX U
apOMaTUYECKUX
KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKapOOHOB
BIX KHCIIOT.
[IpencraBurenu
BBICIIIUX
KapOOHOBBIX KHUCJIOT

64

[Tonsatue o
MIPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT

65

Crnioco0b1
MOJIy4EHUs U
MIPUMEHEHHE
KapOOHOBBIX KHUCJIOT

66

CrnosxHble 3(upbl:
TOMOJIOTHYECKHI
psn, oOmas
dhopmyna, nzomepus
Y HOMEHKJIaTypa

67

dusnueckue u
XUMUYECKHE
cBolicTBa 3(pupoB

68

Pewrenne
pacuéTHBIX 3ajau:
10 YpaBHEHUIO
XUMHUYECKON
peakiuu, Ha
oTmpeseNeHue
MOJIEKYJIIPHOM
(bopMyIbI
OpPraHUYECKOTO
BellleCTBa

69

IIpakTrueckas
pabora N2 3.
Pewrenne
JKCIIEPUMEHTAIIbHBI




X 3a7a4 10 TEME
"KapboHoBbIC
KUCoThl. CIHOXKHBIE

a¢upsr"

70

Kupsr: ctpoenue,
¢busnveckue u
XUMHYECKHE
CBOMCTBA
(ruapoiinz)

71

OcoOenHoctu
CBONCTB KHPOB,
COZIepKAIINX
OCTaTKH
HeMpeenbHbIX
KUPHBIX KHCIIOT.
Kups! B npupone

72

Mpr11a KaK coJu
BBICIIINX
KapOOHOBBIX
KHUCJIOT, MX MOIOIIIEE
nencreue. [loustue
O CHHTETHYECKHUX
MOJOIIIUX CPEJICTBAX
(CMCO)

73

I'eneTnueckas cBSI3b
YTII€BOJIOPOJIOB H
KHCJIOPOJICOACPIKaII]
WX OPTraHUYECKUX
BEIIECTB

74

Pacuérnl no

YpaBHEHUSIM
XUMHYECKUX
peakiui

75

Cucrematuzanus u
000011eHrEe 3HAHUI
110 TEME

76

OOmas
XapaKTepUCTUKA
yIJIEBOJIOB U
KIaccupuKanus




yI€BOJI0B (MOHO-,
- U
MIOJINCAXapH/IbI)

7

MoHocaxapusl:
¢buznyeckue
CBONCTBA U
HaX0XJICHUE B
IpUpoJie

78

[IpumeHeHne
TJIIOKO3BI, €€
3HAaYCHUE B
KU3HEEATEILHOCTH
Opranusma

79

Jucaxapu b
caxapo3a, MaJIbTO3a
H J1aKTO3a.
Haxoxxnenue B
MpUpoJIe U
MIPUMEHEHHE
JMcaxapuaoB

80

[Tonucaxapupr:
CTPOCHHE
MaKpOMOJIEKYII,
dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHCHHE

81

ITonusarue 00
HCKYCCTBCHHBIX
BOJIOKHAX

82

Pemenue
pacueTHBIX 3a/1a4 Ha
onpeiesiCHUue J0JIU
BBIXO/Ia IPOJIYKTa
peaKkuuu oT
TEOPETUYECKHU
BO3MOYKHOT'O

83

Cucrematusanus U
000011eHrE 3HAHUI
o pazjaerny




84

KontponbHas
pabota 1o Teme
"Kucnopoaconepxka
M€ OPraHuYeCKue
coeMHeHUs"

85

AMWHBI:
KJIacCH(HUKAIus,
CTPOCHHE MOJIEKYII,
obmas gopmyina,
H30MepHs,
HOMEHKJIATypa 1
¢buznueckue
CBOICTBa

86

XnuMudeckre
CBOMCTBA
anrpaTUIECKUX
aMHHOB

87

AHWINH: CTPOEHHUE
aHUJINHA,
0COOEHHOCTH
XUMHYECKUX
CBOMCTB aHMJIMHA

88

Crioco0sl
MOJTyYCHUS U
MIPUMEHEHHE
anraTUIECKUX
aMHHOB

89

AMHMHOKHCIIOTEHI:
HOMEHKJIaTypa U
H30MepHs,
dbuzndeckue
CBOMCTBA.
OTtnenbHEBIE
MPEACTABUTENH 0L
AMHHOKHCJIOT

90

XUMHYECKHE
CBOIiCcTBa
AMHUHOKHCJIIOT, UX
OHOJIOTHYECKOE
3HAUYCHHE




AMUHOKHCIIOT.
CuHTe3 ¥ ruapoan3
IENTHIOB

91

benku kak
MIPUPOTHBIE
MTOJTUMEPHI;
CTPYKTYPBI OCIIKOB

92

XUMHYECKHUE
CBOIicTBa OEJIKOB

93

A3zoTcoaep:xalme
TeTEPOLUKITNYECKIE
COCTMHEHUSI.
Hyxkneunossie
KHCJIOTBI: COCTaB,
CTPOCHHE U
Oounosloruueckas
poJIb

94

[IpakTrnueckas
pabora N2 4.
Pemenne
AKCIIEPUMEHTAIbHBI
X 3aJ1a4 110 TeMe
"A3zoTconepxaniue
OpraHu4YecKue
coequHeHus"

95

[IpakTuueckas

padora N2 5.
Pemenne
IKCIIEPUMEHTAJIbHBI
X 3a7a4 I10 TEME
"Pacrio3HaBaHHe
OpPraHUYECKHUX
coeauHeHuH"

96

KonTposbHas
paboTa o Teme
"A3oTcoepxaiiue
OpraHnyYecKue
coeMHeHus"

97

OCHOBHBIE TOHATUA
XAMUAU




BBICOKOMOJIEKYJISIPH
BIX COCOUHEHUN U
METOJIBI UX CHHTE3a
—IIOJIMMEpU3aLIUS
¥ TIOJTUKOHJICHCAITUS

98

IInacTMaccsl.
Yrunuzanmsa u
nepepaboTka
[JIACTHKA

99

DnacToMepsl:
HaTypaJbHbIN
CUHTETHYECKHE
Kayuyyku. Pe3una

100

BomoxkHa:
HaTypaJibHBbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHE.
[Tomumepsl
CHEIHaIbHOTO
Ha3Ha4YEHUs

101

[IpakTnueckas

padora NQ 6.
Pemenne
IKCIIEPUMEHTAIIbHBI
X 3a7a4 I10 TEME
"Pacrio3HaBaHue
IUIaCTMAacc U
BOJIOKOH"

102

O06o06meHNEe 1
CHCTEMATHU3aLIH
W3Y4YEHHOTO
Marepuaia 1o TeMe
"BbIcOKOMOTNIEKYIISIP
HbBIE coequHeHus"

OBLLEE
KOJIMYECTBO YACOB
[10 TIPOTPAMME

102

11 KIIACC




Tema ypoka

KoaudecTBO 4acoB

Bcer| Kontpoubn
0 ble padoThI

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIEeKTPOHHbIE
nugposbie
oOpa3oBareJib
HbIe pecypchbl

Atom. Cocras
ATOMHBIX SIJIEDP.
XUMHUYEeCKUMN
aJIEMeHT. M30TOEI

Crpoenue
AIEKTPOHHBIX
000JI0YEK aTOMOB,
KBAHTOBBIC YHCJIAa

Knaccuduxarus
XUMHUYECCKUX
3JIEMEHTOB (s-, pP-, d-,
f-amemMeHThI)

Pacnpenenenune
AIIEKTPOHOB IO
ATOMHBIM OpPOUTAISIM

DJIEKTPOHHBIE
KOH(pUTYpAITHH
aTOMOB JIEMEHTOB B
OCHOBHOM U
BO30YXIEHHOM
COCTOSTHUU

DJIEKTPOHHBIE
KOH(UTYpaIuu
HOHOB.
DNEKTPOOTPHULIATETbH
OCTb

[Tepuonuueckuii
3aKOH U
Ilepuoanueckas
CHCTEMa XMMHYECKHX
anemeHTOB J[. 1.
MeHaeneeBa, CBA3b C
COBPEMEHHOM
TEOPHUEHN CTPOCHUSA
aToOMOB




3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB
XUMHUYECKUX
3JIEMEHTOB U
00pa3yeMbIX MU
MPOCTBIX U CIIOKHBIX
BEILIECTB I10 Tpynam
Y TIepro1aM

Cucremarusanus
000011IeHNE 3HAHUI
0 TEME

10

Bunn xumnueckoit
CBsI3H. MexaHn3MEl
o0pazoBaHus
KOBAJICHTHOM CBSI3H.
Bopoponnas cBsi3b.
MexMonexynspHbie
B3aNMO/ICHCTBHS

11

BanenTHocTh 1
BaJICHTHEIC
BO3MOYKHOCTH
atroMoB. CBS3b
AJIEKTPOHHOM
CTPYKTYPBI MOJICKYIT
¢ UX
T€OMETPUYCCKUM
CTPOCHHEM

12

[IpencraBnenus o
KOMILIEKCHBIX
COEIMHEHHUAX: COCTAB
Y HOMEHKJIaTypa

13

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
cTpoeHud. Turbl
KPUCTAJUIMYECKUX
PELLIETOK U CBOKCTBA
BEIIECTB

14

IlongaTue o
JUCTIEPCHBIX




CUCTEMAX.
IIpencrasnenue o
KOJINIOMAHBIX
pacTBOpax

15

HctrHHBIE paCTBOPHI:
HACBIIICHHBIE U
HEHACHILICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruaparsr

16

CriocoObl BbIpaskeHUs
KOHIICHTpAIUN
pacTBOpOB

17

Pemenne 3amaq ¢
HCIIOJIb30BaHIEM
MOHATUM ""MaccoBas
JIOJIL pACTBOPEHHOTO
BemecTBa',
"MoJisipHas
KOHIEHTparus"

18

Knaccuduxanus n
HOMECHKJIaTypa
HEOPraHHUYCCKUX
BEIIECTB

19

CucreMaTuszanus u
000011eHNE 3HAHUI
10 TEME

20

KontponbHas padoTa
o temaM "CtpoeHue
aroMma.
[Tepuonuueckuii
3aKOH U
Ilepuoanueckas
CHCTeMa XMMHYECKHX
anemeHToB /[l. W.
Menneneena",
"Ctpoenue
BEIIECTBA.
Mmuoroo06pasue
BelecTB"

21

Knaccudukarus




XUMHUUYECKUX PEAKLIUI
B HEOPraHUYECKOU U
OPraHu4eCcKOu
XUMUU. 3aKOH
COXPAHEHUS MaCChl
BEIIECTB; 3aKOH
COXpAaHEHUA U
MpEBpALLECHUS
SHEPIruU Mpu
XUMHUYECKUX
peaKuusx

22

TennoBbie 3¢ dexThI
XUMUYECKUX
peaKuum.
TepMoxumuueckue
YpaBHEHUS

23

Breramcnenns mno
YpaBHEHUSAM
XUMHUUYECKUX PEaKINi
U TEPMOXUMHUYECKUM
YpaBHEHUSAM

24

CkopocTh
XUMHYCSCKOH
peakuuu, e€
3aBUCUMOCTH OT
Pa3IMYHBIX
(daktopos. Karanus u
KaTajau3aTopbl

25

T"'omoreunsie u
reTepPOreHHbIC
peakuu

26

IIpakTrueckas
padorta N2 1 mo Teme
"Bnusinue
pa3nu4HbIX (PaKTOPOB
Ha CKOPOCTh
XUMHUYECKON
peakuun"

27

Ob6paTtumsie u
HeoOpaTUMbIe




peaKuuu.
XHUMHYECKOE
paBHOBECHE

28

[IpakTnueckas
paborta N2 2 o Teme
"Bnusiane
pa3nu4HbBIX (PaKTOPOB
Ha TIOJIO’KEHUE
XHUMHYECKOTO
paBHOBecHs"

29

DNEeKTPOTUTHIECKAs
JIACCOLIHAIIHS.
CunbHbIC U cl1a0bIe
AJIEKTPOJIATEI.
CreneHb
JIACCOLMAIIN

30

HMonnoe
MMPOU3BEACHUEC BOJBI.
Cpena BOAHBIX
pacTBOpPOB.
Boaopoansrit
nokazatens (pH)
pacTBopa

31

I'maponus coneil.
Peakmumn,
MPOTEKAIOIIHE B
pacTBopax
AIEKTPOJIUTOB

32

[IpakTuueckas
padorta N2 3 o Teme
"Xumuueckue
peakiuu B pacTBOpax
3JIEKTPOJIUTOB"

33

OKHCIIUTEIIHFHO-
BOCCTAHOBHTEJIbHEIC
peakiuu.
Baxmneiiiue
OKHCIIUTENN U
BOCCTaHOBHTEIIHN

34

Meton QJICKTPOHHOTO




(371eKTOHHO-
HMOHHOT0) OanmaHca

35

DIeKTponan3
pacTBOpoB U
pacIIiaBoB BEIIECTB

36

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

37

Pemenue 3amau
pa3J'II/I‘-IHI)IX THUIIOB

38

CucreMaTu3anus u
000011IeHIE 3HAHHI
10 TeME
"XHUMHYECKHE
peakuun"

39

KouTtponsHas pabora
0 TeMe
"Xumuueckue
peakuun"

40

Ilonoxenue
HEMETAJJIOB B
[Tepuonuueckoit
CHCTEME XMMHYECKUX
anemenToB []. 1.
Meuneneesa u
0COOEHHOCTH
CTPOCHHMS X aTOMOB.
duznyeckue
CBOMCTBA
HEMETAJIOB

41

AnnoTtponus
HEMETaJIJIOB (Ha
puMepe KUCIoPo/ia,
cepsl, hocopa u
yriaepoja)

42

Bomopon:
MOJIy4YEHHUE,
¢busnyeckue u
XHUMHUYECKHE
ceoiicTBa. ['mapuasl

43

["anoreHsr:




HaXOXJICHHE B
MIPUPOJIC, CIIOCOOBI
MOJTyYCHHS,
¢busnveckue u
XUMUYECKHE
CBOMCTBA

44

l'anorenoBoAOpPOBI.
Baxwueiimmne
KHCJIOPOJICOJEPIKAIITN
€ COCTMHCHUS
raJOreHOB

45

JlaGoparopHble U
MIPOMBIIIICHHBIE
CHOCOOBI OJTYyYEeHUS
raJIOreHOB.
[IpumeHeHne
raJIoTeHOB U UX
COeqUHEHNN

46

[IpakTrnueckas

padora NQ 4.
Pemenne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
"I"anoreHs!"

47

Kucnopon:
JabopaTopHbBIC U
MIPOMBIIIITICHHBIE
CHOCOObI MOJTY4YEeHHUS,
(dbuznveckue u
XUMHYECKUE
cBoiicTBa. O30H.
IIpumenenue
KHCIIOpO/ia U 030HA

48

Oxcuasl 1
TTEPOKCH/IBI

49

Pemenue 3amau
Pa3IMYHBIX TUIIOB

50

Cepa: HaxOX/IeHUE B
MIPUPOJIE, CIIOCOOBI
MOJTyYCHUS,




¢busnveckue u
XUMUYECKHE
CBOMCTBA

51

CepoBogopon,
Cynb(uIb!

52

Kucnopoconepxany
1€ COEIMHEHUSI CEPBIL.
Ocob6enHoctu
CBOWCTB CEpHOM
KHCJIOTBI

53

[IpakTrnueckas
pabora N2 5.
Pemenue
IKCIIEPUMEHTAITbHBIX
3anau o teme "Cepa
U €€ coeuHeHus"

54

A30T: Hax0XXIcHUE B
MIPUPO/IE, CIIOCOOBI
IIOJIyYEHUS,
dbuzuveckue u
XUMHYECKHE
CcBOMcTBa. AMMUaK,
HUTPHUIBI

55

Kucnoponconepxarng
H€e COeIUHEHUS
azota. OcoO0eHHOCTH
CBOMCTB a30THOM
KHCJIOTBI

56

[Ipumenenue azora u
€ro COCIUHEHUM.
A30THBIE yIO0OpEHUS

57

docdop:
HaXO0X/ICHHE B
IpUpOJIe, CIOCOOBI
MOJTy9eHHS,
¢buznyeckue u
XUMUYECKHE
cBoiictBa. Pochubt
u dpochun

58

Oxcunel pocdopa,




docdopconepxamniue
kuciotel. Cosiu
(hocdopHOIi KHCITOTHI

59

[Ipumenenne
docdopa u ero
COCIMHEHU M.
docdopHbie
ynoOpeHus

60

[IpakTrnueckas
pabora N2 6.
Pemenne
AKCTIEPUMEHTAIIbHBIX
3aja4 1o Teme "A30T
u ¢ocdop u ux
coenuHenns"

61

Yraepon:
HaXO0XJEHUE B
pUpOJIe,
QJIOTPOTTHBIE
Mo (UKAITUY;
dbuznveckue u
XUMHUYECKUE
CBOMCTBA,
MIPUMEHCHHE

62

Oxkcun yraepona(ll),
okcun yriepona(lV),
yroJibHasi KUCJIOTa U

eé comu

63

Pemrenue 3agau
Pa3IMYHBIX THIIOB

64

Kpemuuii:
HaX0XJICHUE B
MIPUPOJIE, CIOCOOBI
MOJIy4eHUs,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA

65

Oxcup kpemuusi(1V),
KpeMHHUEeBasl KUCIOTa,
CUJIUKAThI




66

IIpumeHeHue
KPEMHHUS U €T
coenuHenuii. CTeKIIo,
€ro TIOJyICHHE, BHIBI
CTeKJIa

67

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

68

Cucremaruzanus u
000011IeHIEe 3HAHHI
II0 TEME
"Hemertannnr"

69

KonTtponsHas paborta
o Teme
"Hemeranmsr"

70

AHanu3 pe3ynbTaToB
KOHTPOJIBHOU
paboThl, KOPPEKLIUs
OIINO0K

71

Ilonoxenue
METAJIJIOB B
[Tepuonuueckoit
CHCTEME XMMHYECKUX
DJIEMEHTOB.
Oco0eHHOCTH
CTPOCHHS
AIEKTPOHHBIX
000JI0YEK aTOMOB
METAJIJIOB

72

OO6mwme puznueckne
CBOMCTBA METAJIJIOB.
IIpumenenue
METaJJIOB B OBITY U
TEXHHUKE

73

CrinaBel METaJIOB.
Koppo3zus merannos

74

Pemenue 3amau
Pa3IMYHBIX TUIIOB

75

DNEKTPOXUMHUYECKUN
pAL HAIPSKECHU T
MeTasuioB. O0mue




CrocoOBI MOJTYYEHUS
METaJLIOB

76

OOmmas
XapaKTEPUCTUKA
MeTaioB [A-rpynmsl
[Tepuonnueckoi
CUCTEMBI
XUMHUYECKUX
anemeHToB. HaTpuii u
KaJINW: TIOJIy4EeHHE,
¢buznueckue u
XUMUYECKUE
CBOIICTBA,
IIPUMEHEHHE
MIPOCTBIX BEUIECTB U
WX COEIMHEHUI

77

Oomas
XapaKTEPUCTHKA
MeTtaioB 1TA-
TPYIIIBI
[Tepuonuueckoit
CHCTEMBI
XUMHYECKUX
3JIeMeHTOB. Marumii
U KaJIbIINN:
MOJTydeHHE,
(dbuznveckue u
XUMHUYECKUE
CBOMCTBA,
MIPUMEHCHHE
MPOCTHIX BEIIECTB U
HUX COEIUHEHUMN

78

JKécTkocTh BOOBI U
COCOOEI €6
yCTpaHEHUS

79

ATOMUHMIA:
MOJTy4eHue,
¢buznyeckue u
XUMUYCCKUE
CBOMCTBA,




IIPUMEHEHHE

80

AmdorepHbie
CBOMCTBA OKCHA U
TUAPOKCHIA
aJIOMHUHUS,
TUAPOKCOKOMILIEKCHI
ATFOMUHUS, UX
MIPUMEHEHUE

81

Pemenne 3amau
pa3J'H/I‘~IHI)IX THUIIOB

82

[IpakTrnueckas
pabora N2 7.
Pemenue
AKCIIEPUMEHTATBHBIX
3a7a4 1Mo Teme
"MeTaibl rJIaBHBIX
noarpymm"

83

OoOmas
XapaKTepPUCTHKA
METAJIJIOB NOOOYHEIX
noarpymnmn (b-rpyrm)
[Tepuonuueckoit
CHCTEMBI
XUMHUYECKUX
9JIEMEHTOB

84

duznyeckue u
XUMHUYECKUE
CBOMCTBA XpoMa U
€ro COCIUHEHUH, UX
MIPUMEHCHHE

85

Baxueitmme
COeIMHEHHS
Maprasiia.
[Tepmanranat xamusi,
€ro OKMCIUTENbHEIE
CBOIiCcTBa

86

dusznueckue u
XUMHUYECKHE
CBOICTBA Xeje3a U
€ro COCIUHEHU.




[Tonyuenue u
MIPUMEHEHHE CILJIABOB
xKenesza

87

duznueckue n
XUMHYECKHE
CBOIICTBA MeIHU U €€
COCOUHCHHH, NX
MIPUMEHEHHE

88

dusznueckue u
XUMHUYCCKHE
CBOMCTBA IIMHKA U
€ro COCIUHEHUH, NX
MPUMEHEHHE.
['MApOKCOKOMILIEKCHI
IIMHKA

89

[IpakTrueckas
pabora N@ 8.
Pemenne
IKCIIEPUMEHTAITbHBIX
3aJ1a4 10 TEME
"MeTaibl MOOOYHBIX
noarpymm"

90

Pemmenue 3agau
Pa3IUYHBIX THIIOB

91

O06o001enne u
CHCTEMAaTH3aLH
HU3yYEHHOTO
Marepuaia 1o TeMe
"Metannab!"

92

KontponbHas padoTa
no teme "Metamibs!"

93

AHanus pe3ynbTaToB
KOHTPOJIbHOM
paboThl, KOPPEKLIUS
(911150 3

94

Ponb xumMuu B
oOecreueHU
YCTOMYUBOTO
pa3BUTHUA
4eJI0BEYESCTBA.




[ToHATHE O HAYYHBIX
METOAaX
UCCIIEI0BaHUsA
BEILECTB

95

Hayunbie npuHIMIIBL
OpraHu3aluu
XUMHUYECKOI'0
MPOU3BOJCTBA.
[IpompliIeHHBIE
CHOCOOBI OJTYYEeHUS
BaKHEHUINX BEIIECTB

96

XUMUYECKOE
3arpsi3HEHUE
OKpYKarolEen CpeJibl
U €ro noCiICACTBUA

97

XuMUS U 3JJ0pOBbE
YyeJioBeKa.
JlekapcTBeHHBIE
CcpeacTBa

98

Xumusa nuiy. Pois
XUMHU B
oOecrneyeHN

1307011 (S:10) 7
0e30I1acHOCTH

99

KocmeTnueckue u
napgproMepHbIe
cpenctBa. bertoBast
XUMHUSA

100

Xumus B
CTPOMTEIIbCTBE.
Baxueitmme
CTPOMTEIIbHBIE 1
KOHCTPYKIIUOHHbBIE
MaTepHuabl

101

XUMUS B CEITBCKOM
XO3SMCTBE.
Opranuueckue u
MUHEpaJIbHbIE
ynoopeHus

102

CI/ICTCMaTI/BaI_[I/IH n




000011eHNE 3HAHUN
110 TEME

OBIIEE KOJIMYECTBO
YACOB I10 102 4 8
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET




