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MNOACHUTEJIbBHAS 3AIINCKA

Pabouvas mporpamMMa 1o XMMUHU Ha YpOBHE cpellHero oo1ero oopasoBanus papaborana Ha
ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanuny, TpeOOBaHUH K pe3yIbTaTaM 0CBOCHHS (penepanbHOi 00pa30BaTeIbHON MPOTPaMMBbI
cpennero  obmero  obpazoBanus(POIl  COO), mnpencraBieHHbix B DeaepanbHOM
rocyJapcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom Konuenmuu mnpenojaBaHHs
ydaeOHOro mpeamera «XuMHUsS» B 00pa30BaTeNbHBIX OpraHu3aiusax Poccuiickont denepammu,
peanu3yomux OCHOBHbIE 00pa30BaTelbHbIE IPOrPaMMbl, 1 OCHOBHBIX MOJIOKeHUN «CTpaTerun
paszButus BocnuTanus B Poccuiickoit ®enepaunn Ha nepuoxn o 2025 roga» (Pacnopsokenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XumHus Ha YpOBHE YIUIyONEHHOTNO M3Y4EHUs 3aHMMAeT BAa)KHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTO o0Opa3oBanus ydammxcs 10-11 xmaccoB. UM3ydenwe mnpenmera,
peanuzyemMoe B YCIOBUAX JIU(B(GEpEHIUPOBAHHOTO, MNPO(UIBHOTO OOYYEHHUs, MPU3BAHO
oOecrieunTh 0011€00pa30BaATENFHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEO0XO0AUMYIO IS alalTallui UX K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU B COLUYME, A TAKXKE
JUI IPOAOJDKEHHsT 00ydeHHsl B OpraHM3alusax Npo(ecCHOHAIBHOro 00pa30BaHUs, B KOTOPBIX
XUMHUS ABJSIETCS OJJHON M3 PUOPUTETHBIX JUCLIUIUINH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TNpeaMeTa «XHUMHUSA» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomoJararommmu nojoxenuamu PIroCc COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJEPIKaHMs, PE3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
HOJATOTOBKM BBIMTYCKHUKOB. CBUIETENHCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBIMIOTHIEMbIC
IPOTPaMMOi 10 XUMHHU (HYHKIIUU:

¢ uHPOPMALMOHHO-METOIMYECKAs, pealn3alus KOTOpPOH oOecreynBaeT IMOoJydyeHHe
NPEICTaBICHUs O IIEeNAX, COJACpPKAHMHU, OOIIeH CTpaTeruu OOy4eHUus, BOCIUTAHUSA U
pa3BUTHs, 0OYUaIOIIUXCS CPEICTBAMM MIPEIMETA, U3y4aeMOI'0 B paMKaX KOHKPETHOTI'O
npodus;

® OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpass ~ HpeoycMaTpuBaeT  OINpeleleHue:
IOPUHIUIOB  CTPYKTYPUPOBaHMS M  IOCJIEIOBATENBHOCTH M3Y4YEHUs Yy4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAUeCTBEHHBIX €ro XapaKTePHUCTHK; IOAXOJO0B K
(GOpMHPOBAHUIO COJEPKATEIHHOH OCHOBBI KOHTPOJII M OLEHKH 00pa3oBaTelIbHbIX
JOCTHD)KEHUH, OOydaromMxcsi B paMKax MTOTOBOM aTTecTalMu B (hopMe eInHOro
roCyJapCTBEHHOI'O 3K3aMeHa 110 XUMUHU.

[Iporpamma miist yriryOaEHHOTO U3YUYEHUSI XUMUU:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEp KaHUE, 00S3aTENBbHOE ISl U3yUCHHUS
B paMKax OTHCNBHBIX  Mpoduiel, MNpeaycMaTpuUBAaeT  paclpelesieHue U
CTPYKTYPHUPOBAaHHUE €ro IO KJIACCaM, OCHOBHBIM COJEpIKATEIbHBIM JIMHUSAM/pa3/ienaM
Kypca;

e 1aéT MpUMEpHOE pacrpeseieHne yuieOHOro BpeMEHH, PEKOMEHIyeMOro JJisi U3y4eHHUs
OTJEIIbHBIX TEM;

e [Ipe/ularaeT IPUMEpPHYIO IOCIEJ0BATEIBHOCTh U3Y4YEHUs y4eOHOro MaTepuaa ¢ yuéToM
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3CH;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Ieledl M 3afad M3ydeHHs NpeaMera Ha
yIIIyOJ€HHOM YpPOBHE € Y4Y€TOM COBPEMEHHBIX HPHUOPUTETOB B CUCTEME CPEIHETO
o0rmiero oOpa3oBaHus, COACPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMbl CPEAHEro 00Iero odpa3zoBaHUs



(JIMYHOCTHBIX, METAPEIMETHBIX, IPEIMETHBIX), & TAKXKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaIOIIETOCsT IO OCBOCHHUIO COJCpPKAHHUS
peaMeTa.

ITo BceM Ha3BaHHBIM MO3MLIMAM B IPOrpaMMe 110 XUMHUU NIPElyCMOTPEHA PEEMCTBEHHOCTh
¢ o0y4eHHeM XMMHUH Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHus. 3a IpeiesiaMi YCTaHOBJICHHOU
MPOrPaMMO 10 XUMHH 00sI3aTEIbHON (MHBApUAHTHOWM) COCTABISIONICH COMepKaHUs yu4eOHOTO
npeamera «XUMHUs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro BapMaTUBHOW COCTAaBIISIONIEH, KOTOpast
JIOJKHA ONPEJEIATHCS B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOIO MPo(UIIs 00ydeHusl.

B cootBerctBuM ¢ koHuentyaidbHbIMH ToJoxkeHusMH PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJIEHHOTO ypoBHEH B cucteMe AudepeHInpoBaHHOTo 00yueHHs Ha
YPOBHE Cpe/IHEro o011ero 00pazoBaHus XUMUS HA YPOBHE YTITyOJIEHHOTO U3YUECHHUS HAlIPaBJIeH Ha
peanu3anuio NPpeeMCTBEHHOCTH € TOCIEAYIOLUIMM TAIlOM MOJIyYEHHsI XUMUYECKOT0 00pa30BaHMsI
B paMKaxX U3y4eHMsI CIELMATIbHBIX €CTECTBEHHO-HAyUYHBIX U XUMHUYECKUX JAUCLUIUIMH B By3ax U
OpraHu3alUsgX CPEIHEro MpodecCHOHAIBLHOr0 00pazoBaHus. B 3Toil cBA3M nM3yueHHe mpeamera
«XUMUL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHUE U YIIyOJIeHUEe TEOPETUYECKON U
MPaKTUYECKOW TOJTOTOBKH OOYYaIOIIMXCs, BHIOPABIIMX ONMpeaeaEHHBIM npoduiib oOydeHus, B
TOM 4YHCI€ C TEpPCHEKTHBOM IOCIEAYIOUIEro IOJIy4eHUs] XHMHUYECKOro o0pa3oBaHMs B
opraHuzanusax npodeccuoHanbHOro obpasosanus. Hapsany ¢ atum, B ceere TpeboBanuii @I'OC
COO k maHupyeMBIM pe3yibTaTaM OCBOCHHUS (eaepalbHONW 00pa3oBaTeNbHON MPOrpaMMbl
cpeaHero oOmiero o0pa3oBaHUs H3ydeHHE MpenMeTa «XHMHsS» OPHUEHTUPOBAHO TaKXKe Ha
peleHue 3a1a4 BOCIIUTaHUsI M COLMAJIBHOTO pa3BUTHUs 00ydaromuxcs, Ha (popMUpOBaHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUN, YMEHUH pallMOHAIN3ALMU Y4eOHOTro Tpyda U OOOOIIEHHBIX
CIOCO0OB JESITEIHLHOCTH, UMEIOIIUX MEXIUCIUIUTMHAPHBIN, HAAIIPEIMETHBIA XapaKTep.

CocraBnsromuMu npeaMera «XUMHUS» Ha YPOBHE YINIYOJEHHOTO H3Y4YEHMs SIBIISIOTCS
yriyonéHuble Kypcbl — «Opranudeckas XxuMus» n «OOmas u Heopranumdeckas xumus». [Ipu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJCpXKaHUA THX KypCOB B
nporpaMMe Mo XUMHUH 3a ocHOBY HpuHATH nojoxenus ®I'OC COO o paznuuusax 6a30BOro u
yIi1yOJn€HHOTrO YpOBHEH U3ydeHUs IpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranumdeckas xumusi» n «OOmas M HeopraHudeckas
XUMHS» COCTABISICT COBOKYIMHOCTh MPEAMETHBIX 3HAHUNA U YMEHHM, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CUCTEMa 3HAHUM IOJIydaeT ONpelelEHHOE TEOPETUYECKOe
JIONIOJIHEHUE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoipmMi  00BEM
(dakToIornUecKoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs NpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIHYEHUS O00bEMA 3HAHMM O XUMHUYECKHUX JJIEMEHTAaX H
CBOWCTBaX MX COCTUHEHUN HA OCHOBE PACIIUPEHUS M YIIIYOJICHHs MPEICTaBICHUH O CTPOCHHH
BEIIIECTBA, XUMUUECKOH CBA3M M 3aKOHOMEPHOCTSX MPOTEKaHMs peakiUi, pacCMaTpUBAaEMBbIX C
TOYKHU 3PEHUS] XMMUYECKOH KMHETUKU U TePMOAMHAMUKH. M3yueHne nepruoauueckoro 3aKkoHa u
[lepuonnyeckoif  CUCTEMBl ~XHMHYECKHX DJIEMEHTOB  Oa3Mpyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUIX O CTPOSHHH aTOMa. XUMUYECKast CBSI3b OOBSICHSETCS C
TOYKHU 3PEHUS SHEPreTUYECKUX U3MEHEHUM Tpu €€ 00pa30BaHUM U pa3pyIIEHUH, & TAKXKE C TOUKH
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUoB peakuuii JonoaHseTcs GopMUpPOBaHHEM
NpEICTaBICHUN 00 3IEKTPOXMMHUYECKHX IPOLECCax M AIIEKTPOJIM3E PACIUIABOB U PACTBOPOB
BEIIeCTB. B Kypce OpraHmdyeckoil XMMUU TpU PACCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH
COCTMHEHUH ynemnsieTcss 0co00e BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX A (eKTax, 0 B3aUMHOM
BJIMSIHUU aTOMOB B MOJIEKYJ1aX ¥ MEXaHU3Max peaKI1i.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
W3YYCHUS TSl KIIACCOB ONpeAenEéHHOro mpod s (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHU K 00IIel CUCTeMe MPeIMETHBIX 3HAHUN) OKA3bIBAIOT BIIMSIHIE CMEKHBIC TIPEIMETHI.
Tax, HanpuMep, B coJiep:KaHUU TIpeaMeTa sl KIacCOB XUMUKO-(U3UUECKOTo Mpoduiist 60JbI10e
3HauYeHHE OyayT MMETh 3JIEMEHTHI y4yeOHOTOo MaTepuana mo oomel xumuu. [Ipm m3ydeHun
npeaMeTa B JaHHOM cllydae akIeHT OyaeT clelaH Ha OOUTHOCTh METOJOB MO3HAHUS, OOITHOCTD
3aKOHOB ¥ TEOPU B XUMUU U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAs Teopust (MOJIEKYJISIpHAst TEOPHUS B
¢usnKe), 3aKOHBI COXpPAHEHMs] MacChl W SHEPruu, 3aKOHBI TEPMOAMHAMUKH, 3JIEKTPOJIH3a,
MPEJICTABICHUS O CTPOCHUHU BEUIECTB U JPYTO€.

B T0 ke BpeMs B coliepyKaHUU MpeAMeTa IS KIACCOB XHMHKO-OMOJIOTHYECKOTO MPOQUIIS
OonbpIIMid yAETBHBIA Bec OyleT UMETh OpraHWYecKas XUMHUs. B 3TOM ciyuae mpenocTaBIisieTcs
BO3MOXKHOCTbH 1J1s 0oJiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUUYECKON OpraHu3aluu KJIEeTKU Kak
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOpPOM BXOIAT, K IpUMEPY, TaKH€ CTPYKTypHBIE
KOMIIOHEHTHI, KaK JHMMH/bI, OCTKU, YTIEBOJBI, HYKICHMHOBBIE KHUCIOTHI W npyrue. I[lpu stom
3HaHUSI O COCTaBE€ M CBOMCTBax MpEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTU MPOLIECCOB OTOCUHTE3A, TbIXaHUS, UILEBAPEHHUS.

B mnnane ¢opmupoBaHUs OCHOB HAy4HOIO MHPOBO33pPEHHUS, OCBOEHHS OOIIEHAayYHBIX
METO/IOB MO3HAHUS U OMbITA MPAKTHUYECKOTO MPUMEHEHUsI HAYYHBIX 3HAHUW M3yUYeHUE MpeIMeTa
«Xumus» Ha yrayOJa€HHOM YypOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Y4eOHBIMU
npeaMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell «EcTecTBeHHO-HAy4YHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTUKa» U «PyCCKUI SI3bIK U JIUTEPATYPay.

[Ipu m3yuenun ydeOHOrO mpeamMera «XHMHA» Ha YrIyOJEHHOM YpOBHE TakKKe, Kak Ha
YPOBHE OCHOBHOIO U CpeaHero obmero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amayeit
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKM XUMHH Kak o0iacTu
COBPEMEHHOT0 E€CTECTBO3HAHMs, NPAKTHUUECKON JEesATENIbHOCTH YeJIOBeKa U OJHOTO U3
KOMITOHEHTOB MHUPOBOW KyJbTYpbI. PemieHue 3Toil 3agaun Ha yriiyOJEéHHOM ypOBHE M3Y4EHHUS
MpeAMeTa MPENOoIaraeT peaiu3aluio TaKuX 1eied, Kak:

e (opmupoBaHUE MPEACTABICHUN: O MATepUATHLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U
MO3HABAEMOCTH SBJICHHUI MPUPOJIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAyK U €€
BeJylieil posin B 0OecleuyeHUH YCTOMYMBOIO DPAa3BUTHUSL YEJIOBEUECTBA: B PEIICHUU
mpoOJIeM HKOJOTUYECKON, DPHEPreTUYECKOW W THINEBOW O€30MacCHOCTH, B Pa3BUTHH
MEHIINHBI, CO3/IaHUN HOBBIX MaTEPHAJIOB, HOBBIX HICTOYHHKOB YHEPTHH, B 00ECTICUCHUN
PaIMOHATILHOTO TMPHUPOAONONB30BaHUs, B (POPMUPOBAHUU MHPOBO33PEHHS U OO
KYJIbTYpbl YeJIOBEKa, a TaK)K€ SKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa: PyHIaMEHTAIbHBIX TOHATHN, 3aKOHOB U TEOPUM
XUMHHU, COBPEMEHHBIX MPEICTABICHUM O CTPOEHUHU BEILECTBAa HA PAa3HbIX YPOBHSIX —
aTOMHOM, HWOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs XUMUYECKUX PEaKlui, 0 XUMUYECKOM
PaBHOBECHH, PAacTBOpax W JUCHEPCHBIX cHCTEeMaxX, 00 OOUIMX HAay4YHBIX MPUHILHUIAX
XUMHUYECKOTO MMPOU3BO/JICTBA;

e (¢opMmupoBaHHE Yy OOYy4YaOMIMXCS OCO3HAHHOTO TOHHUMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHYECKHX 3HAHUN [UIsI OOBSCHEHUS KIIOYEBBIX HIEH HU TpoldiieM
COBPEMEHHOM XHMHUU, ANl OOBACHEHUS W MPOTHOZUPOBAHMS SIBICHHUN, HMEIOLINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pelleHHs] MNpoOsieM, CBA3aHHBIX C



XHMHEH, TMPOTHO3UPOBAHUSA, aHadM3a W OLECHKU C TO3UIMN  JKOJIOTHYECKOMN
0€30IaCHOCTH TOCJIEACTBUN OBITOBOM M MPOHM3BOJCTBEHHOH JEATEIBHOCTH YeJIOBEKa,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOICTBOM, HCIIOJIb30BAaHHEM U ITepepabOTKOM BEIIECTB;
yrIIyONieHHe TPEACTABICHUH O HAy4YHBIX METO/AaxX IO3HAHUS, HEOOXOAWMBIX JUIS
npUOOPETEHUS] YMEHUH OpUEHTUPOBATHCS B MUPE BEILECTB U OOBACHEHHSI XUMHUYECKUX
ABJICHUH, IMEIOIUX MECTO B IIPUPOJE, B IPAKTUYECKOH EATEIBHOCTH U TIOBCETHEBHOU
YKU3HU.

B nnane peanusannu nepBooYepeHbIX BOCIUTATEIBHBIX U pa3BUBAIONINX (DYHKIIHIA 1IETOCTHON
CUCTEMBI CpeIHETo 001Iero o0pa3zoBaHus MPU U3YYEHUH IpeaMeTa «XUMHs» Ha YrIyOJIEHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHUe LIETU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIIO3HABAEMOCTH SIBICHWUH MPHUPOJBI, YBAKCHHS K
npoIeccy TBOpYECTBa B OOJIACTH TEOPETHYECKMX W TPUKIIAJHBIX HCCICIOBAHUN B
XUMHUH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU;

pa3BUTHE MOTHBAIMH K OOYYCHHIO M MMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI OOIIIEYEIIOBEYECKIX [IEHHOCTEH;

PasBUTUC IIO3HABAaTCIIbHbBIX HHTCPECCOB, HWHTCJUICKTYAJIbHBIX n TBOPYCCKUX
crocoOHOCTeN o0ydJarImmxcs, GopMUpOBaHHE Y HUX CO3HATEIBHOTO OTHOIICHUS K
caMoO0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHIO KaK YCJIOBUIO YCIEITHOU
npo(hecCHOHANTLHOW W OOIIECTBEHHOUW NEATETHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U TOTPEOHOCTH B 3/I0pOBOM 00pa3e KU3HU;

dopMHpOBaHWE YMEHHA W HAaBBIKOB Pa3yMHOTO MPHPOJOINOIB30BAHMS, pPa3BUTHE
HKOJIOTUYECKOM  KYNbTyphl, = NpUOOpPETEeHHE  OmbITa  OOILIECTBEHHO-NOJE3HON
IKOJIOTUYECKOH NESATEITLHOCTH.

OO01iee 4YMCIO YacoB, MPEIYCMOTPEHHBIX JIs M3yYEHUS XUMHUU Ha YriyOJE€HHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 gaca (3 gaca B
Henento), B 11 xkmacce — 102 gaca (3 yaca B Hef1el0).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

TeopeTnuyeckne 0CHOBBI OPraHHMYeCKON XMMMH.

[IpenMer ¥ 3HauYeHHE OpPraHMYECKOW XHMMHHM, MPEICTaBICHHE O MHOrooOpazuu
OPraHUYEeCKUX COCTUHECHUH.

DJEeKTPOHHOE CTPOCHHE arToMa YIJepojaa: OCHOBHOE M BO3OYXKIEHHOE COCTOSIHUA.
BasienTHBIE BO3MOXKHOCTH aToOMa yriiepojaa. XUMHYECKasi CBA3b B OPraHUYECKUX COCAUHEHUSIX.
Tunbel THOpUIM3AIMK aTOMHBIX OpOuTanei yrieponaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJICHTHOM
cBs131 (OOMEHHBIN M TOHOPHO-AKIETITOPHBIN). THITHI IEpeKPBIBAaHUSI aTOMHBIX OpOHUTANICH, O- U T-
cBsi3u. OpuHapHas, JBoWHAs W TpoiHas cBs3b. CrocoObl pa3ppiBa CBS3€ B MOJEKyJax
OpraHnueckux BemiecTs. [loHsTHE 0 CBOOOTHOM paguKaie, HyKIeO(pUIe U MIEKTPOUIIe.

Teopust cTpoeHus opraHuueckux coenuHeHuit A.M. bBytiepoBa U COBpEeMEHHBIE
MIPEACTABICHUS O CTPYKTYpPE MOJIEKYN. 3HAUEHUE TEOPUU CTPOEHUSI OPTrAHUYECKUX COECIMHEHUM.
Monekymnsipable U CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (QOPMYIBl PAa3IHYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
IPOCTPAHCTBEHHAsA. JEKTpPOHHBIE J(PGEKTbl B MOJIEKYJIaX OpPraHMYECKHUX COEAMHEHUN
(MHIYKTHUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenue o knaccuukanuu opraHnvdeckux BemecTs. [loHsaTHe 0 QyHKIMOHATBEHON
rpynme. I'omonorus. 'omonoruueckue psiapl. CucremMarrnueckass HOMEHKJIATypa OPraHUYEeCKUX
coenuaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX TIPEICTABUTEIICH.

OcobenHoctT u  Kiaccuukanuss  OpraHMYecKux  peaknuil.  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKON XUMUHU.

DKCIEepUMEHTAIbHbIE METOAbl M3YUEHHS BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4YecKuX BEUIECTB W MaTepuaiaMH Ha MX OCHOBE, OMBITHI MO MPEBPALECHUIO
OpPraHWYECKUX BEIIECTB TNpH HarpeBaHuu (IJIaBJeHWE, OOYIJIMBaHWE W TOPECHHE),
KOHCTPYUPOBAHUE MOJEIIEH MOJIEKYJI OPraHMYECKUX BEIIECTB.

Yraesogopoabl.

Ankanbl. 'oMoorudeckuii psi aakaHoB, oOmias ¢hopmysa, HOMEHKJIATypa W W30MEpHs.
DJIEeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP>-THOPHMAM3ALMS ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. OuU3nuecKue CBOMCTBA aTKaHOB.

XUMHYECKUE CBOMCTBA aJKAHOB: PEAKIIMH 3aMEUICHUs, N30MEPHU3ALNH, TETUAPUPOBAHUS,
UUKJIA3alUY, NUPOJM3a, KpeKuHra, ropeHus. llpencraBieHne o0 MeXaHH3ME peakUUl
PaaUKAIBHOIO 3aMEILCHMS.

Haxoxnaenwne B mpupoae. CriocoOsI MOTydeHUs U IPUMEHEHHE alIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa 1 nu3omepusi. OCOOEHHOCTH CTPOSHHS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONAaH, NIHUKIOOyTaH) M OOBIYHBIX (IMKJIOIICHTAaH,
UKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHHE [TUKII0aIKaHOB.

Anxensl. 'oMonorudeckuii psi akeHoB, o01Ias GopMylia, HOMEHKIATypa. DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHE MOJNIEKYNI alKeHOB, Sp>-THOpUAM3AlUs AaTOMHBIX OpOHTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reomeTrpudeckas (1uc-tpaHc-) uzomepus. Guznueckue
CBOMCTBAa QJIKEHOB. XUMHYECKHE CBOMCTBA: PEAKUHMM MPUCOECAVHEHUS, 3aMEIICHUS B O-



MOJIO’KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3alMM U OKucieHus. [IpaBuio MapkoBHUKOBaA.
KauectBeHHbIE peakiuu Ha ABOHHYIO CBs3b. CrIOCOOBI MOTyYeHHS U IPUMEHEHHUE aJIKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONpPSsDKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupogartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB COMPSIKEHHBIX
nueHoB, 1,2- wu 1,4-npucoegunenue. Ilommmepusarus conpspkEHHBIX aUEeHOB. CrocoObl
MOJIYYeHUS] U TPUMEHEHUE aJIKaJUECHOB.

AnkuHbI. ['OMONIOTHYECKHI psii aTKMHOB, o0mias Gpopmyrna, HOMEHKIATypa U H30MEpHsl.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ AJIKUHOB, SP-TMOpUAM3AIUS ATOMHBIX
opOutaneit yrimepona. dusmyeckue CBONCTBA aJKMHOB. XHWMHUYECKHE CBOWCTBA: DPEAKIIUU
MPUCOCIUHEHUS], TUMEPU3alM U TPUMEPHU3ALNU, OKUCIeHUs. KUCIoTHbIe CBOMCTBA aJKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHBIE peakiMy Ha TPOHHYIO CBs3b. CrocoOBI
MOJIy4EHHUS U IPUMEHEHUE AIIKUHOB.

ApomaTHu4ecKre yriieBoJIOposl (apeHbl). 'omonorudeckuii psia apeHoB, obmias Gopmya,
HOMEHKJIaTypa M U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIbI OeH307Ia.
du3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OCH30J1a M €ro TOMOJIOTOB: PEaKIUU
3aMelieHus] B OCH30JIbHOM KOJIbIE M YTJIEBOJOPOJHOM paJMKaie, peaklUu MPUCOSAUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3o0u1a. [IpeacTrarinenne 00 OpueHTUPYIOIIEM JICHCTBUU 3aMECTUTENICH B
OCH30JILHOM KOJIbIIE Ha MpUMEpEe alKWUIBHBIX PATUKaJIOB, KapOOKCWIBHON, THIPOKCHIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB CTHpOJIA.
[Tonmumepuzanus cruposna. CriocoObl MOTYYeHUS U IPUMEHEHNE apOMAaTUYECKUX YTIIEBOIOPOIOB.

[Tpuponusrii ra3. [lomyrasie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIH
yroib ¥ TPOAYKTHl ero mnepepadorku. CrocoObl mepepadoTKu He(TH: MEeperoHka, KPEeKUHT
(TepMHUYECKHid, KaTaIUTUYECKUi), pupopMuHr, nuponus. [Ipoaykrel nepepabotrku HedTH, MX
PUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY Pa3IMYHBIMU KJacCaMU yIJI€BOJIOPOJIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peaknum 3amernieHus
rajoreHa Ha THUJPOKCOTPYIIY, HUTPOTPYIY, IUAHOTpymMmy, aMuHorpynmy. [lelictBue Ha
raJOr€HIPOU3BOAHBIE BOJAHOTO M  COMPTOBOrO  pacTtBopa IiEnoun. BzaumonercTBue
JUTAIOTC€HAIKAHOB C MarHueM M LUHKOM. lIoHsATHE O MeTasuioOpraHnyecKuX COEAMHEHUSIX.
Hcnonp3oBaHue TaJlOreHIPOM3BOAHBIX YITICBOJOPOJOB B OBITY, TEXHHUKE M IPH CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METOJAbl H3YyYEHHs BEUIECTB M UX NPEBpAIlCHU: H3y4YeHUE
(bu3nYECKUX CBOMCTB YIIIEBOAOPOJIOB (PACTBOPUMOCTE), KAUECTBEHHBIX pEaKLUi YIIIeBOAOPOI0B
pPa3TUYHBIX KJIAcCOB (0OecIBeUYMBaHHE OPOMHOM WIJIM MOJHON BOJBI, pacTBOpa IMEpMaHraHaTa
KaJIMsl, B3aUMO/JICHCTBHE alleTHIICHa C aMMHayHbIM pacTBOpoM okcua cepedpa(l)), kauectBeHHOe
oOHapyXeHHe YIiiepojJa W BOAOpPOJAa B OpraHMYECKHX BeLIECTBaX, MOJyuYeHUE JTHIEHA U
U3Y4YE€HHUE €ro CBOMCTB, Oo3HaKomiieHHe ¢ KoyuiekuusmMu «Hedte» u «Yromb», ¢ obpasuamu
IUIACTMAcC, KaydyKOB M  PE3UHBl, MOJCIHMPOBAHME  MOJEKYJ]  YIVIEBOAOPOJOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaep:kamue oprannyeckue coeHHeHus.

[IpenenbHble omHOATOMHBIE CcHUPThl. CTpoeHHe MoJieKyl (Ha MpUMEpe METaHoJa U
sTanona). ['omonoruueckuii psj, oduas popmyna, H30MepHsi, HOMEHKJIATypa U KiIacCU(pUKaIIHSL.
@u3nyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBSI3U MEXAY
MOJIEKYJIaMH CITUPTOB. XMMUYECKHAE CBOMCTBA: PEAKIIMK 3aMELICHUs, IeTUAPATALIMHN, OKUCIICHHUS,
B3aUMO/ICHCTBUE C OPraHUYECKUMHU U HEOPTaHMYECKUMU KucioTaMu. KadecTBeHHas peakius Ha



OJIHOATOMHBIC CIUPTHI. [lelicTBHE ATaHOJNIa W METaHOJIAa Ha opraHu3M uesnoBeka. CrocoOb
NIOJIyYEHUS U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢hupsl, HOMEHKIATypa U u3oMepusi. OCOOCHHOCTH (PU3NYCCKUX U XUMHUYECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M INHLEpUH. DU3NUYECKHe U XUMHYECKHE
CBOMCTBA: peaklUu 3aMEIICHUs, B3aUMOACHCTBUE C OPraHMYeCKUMH WU HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklus Ha MHOIOAaTOMHbIE cnupThl. IIpencraBienne o MexaHu3Me
peakmuii HykiaeopuiIpbHOTo 3aMerneHus. JleiicTBue Ha opranu3M 4yenoBeka. CriocoObl OTydeHHs
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIIpa.
dusnueckue cBoiictBa (peHoma. OCOOCHHOCTH XUMHMUYECKHX CBOMCTB (eHona. KauecTBeHHBIE
peakiuu Ha (Genon. ToxkcumuHocTh (enona. CrmocoObl TONYYeHHS W TpUMEHeHue (eHoda.
®denondopManpaeruaHas cMoJa.

KapOoHunpHble COEAMHEHUS — QIbJACTUABI M KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM Tpymmbl. ['oMonoruyeckue psijbl albJeTHAOB M KETOHOB, oOmias ¢opmyina,
M30MepUsl M HOMEHKJIarypa. DuU3WyUecKHMe CBOWCTBA AJbJIETUJIOB M KETOHOB. XHUMHUYECKHE
CBOMCTBa aNbJETUIOB U KETOHOB: peakuuu mnpucoequHeHus. OKUCIeHHEe aibAeTHAOB,
Ka4eCTBEHHBIC peakuu Ha anbaerugpl. CrocoObl MOJIY4YEeHUS M MPUMEHEHHE allbJCTHAOB U
KETOHOB.

OnHOOCHOBHBIE TMpefieNibHble KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepus u HOMeHKIaTypa. dusnmyeckue CBOWCTBA OJHOOCHOBHBIX
npeaenbHbIX KapOOHOBBIX KHCIOT. BomopoiHbIe CBSI3U MEXTy MOJIEKYJIaMH KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, peakIus 3TepU(UKAIUHN, PEAKIHUU C Y4aCTHEM
yIIeBOAOpOAHOTO panukana. OCOOEHHOCTH CBOWCTB MYpaBbMHOW KHUCIOTHL. [loHsATHE O
MIPOU3BOIHBIC KApOOHOBBIE KMCIOTHI — CIOXKHBIX d(upax. MHOrooOpasne KapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJEIbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHUCIIOT, JTUKApPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCJIOT. IIpencTaBUTENnH BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBas, IMaJbMUTUHOBAS, OJICUHOBAs, JUHO/NEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U MPUMEHEeHUe KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. 'omonornueckui psa, odmas GopMmyna, ©30MepUsi U HOMEHKIIATYpA.
dusnuecKkue ¥ XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIION U IIEJIOYHOU Cpeae.

Kuprr. Ctpoenue, pu3ndecKkue M XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIH3 B KUCIOH U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKH HEMPeAeNbHbIX KUPHBIX
KHUCIIOT. JKUpbl B IpUpoO/IE.

MBpbUI4 KaK cOJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

OOmas xapakTepucTuka yrieBonoB. Kraccudukamus yrieBogoB (MOHO-, AW- H
noyimcaxapuasl). MoHocaxapuapl: TJIOKo3a, (pyKTOo3a, TajlakTo3a, pubo3a, 1e30KCHuprbdo3a.
®dusnuecKkue CBOMCTBA U HaXOXkAeHHUE B ipupoae. PoTocuHTe3. XMMUYECKUE CBOKCTBA INIFOKO3bI:
PEaKIMK C y4aCTHEM CIIUPTOBBIX U AJIbJCTUAHOM IPYII, CIUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHUE.
[TpumeHeHue TII0KO03bl, €€ 3HaUeHHE B KU3HEEATEILHOCTH opranu3ma. Jlucaxapuipl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaomye U HEBOCCTaHABIUBAloLUe aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. Iloaucaxapuapl: Kpaxmai, TJIUKOTE€H U
nemnonao3a. CTpoeHHE MaKpOMOJIEKYJd KpaxMmania, IJIMKOIeHa W ILeiuiono3bl. dusznueckue
CBOICTBA Kpaxmayia M IEJUII0JI03bl. XMMHYECKHUE CBOMCTBA Kpaxmasa: THAPOJIN3, KaueCTBEHHAs
peakuus ¢ uoaoM. XHUMHMYECKHE CBOMCTBA MLEJUTIOJNIO3bI: TUIPOJIM3, MOJydeHue >S(Upos
1eJuTi010361. [loHsITHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBINA MIEINK).



OKCIIEpUMEHTAIbHbIE METO/Bl M3YYEHHs BEIECTB M WX IPEBpPALICHUMN: pacTBOPUMOCTh
Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOICCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE 3TUJIOBOTO CIIUPTA
B aJbJIETU] HAa PACKAIEHHONW MEIHOM IPOBOJIOKE, OKUCIECHHUE 3THJIIOBOTO CHUPTa AUXPOMATOM
KaJus (BO3MOKHO HCIOJIb30BaHUE BUAEOMATEPUaIOB), KAUECTBEHHBIEC PEAKIIMU Ha aJIbJIETHIbI (C
ruapokcuaoM nuammuHcepeOpa(l) m  rumpokcuamom  wmeam(ll)), peakmus rmMIepuHa  C
runpokcugoM menn(Il), xumuueckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJCHCTBHUE
pactBopa TioK03bl ¢ ruapokcunom Menu(ll), B3aumopeiicTBue kpaxmanaa ¢ MOAOM, pEIICHUE
9KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U peHonb», «KapOboHoBble KUCIOTHI. CI0KHBIE
3(huphI».

A3oTcoaeprxaiiye OpraHudecKne coeJMHeHHus .

AMUHBI — OpraHW4YecKWe TMpOW3BOAHBIE ammuaka. Kriaccudukamus aMUHOB:
anudaruyecKkue U apoMaTHUECKUe; MEepBUYHbIC, BTOPHUUHbIE U TpeTUuyHble. CTpOEHUE MOJIEKYIL,
obmas ¢gopMyna, u3oMepusi, HOMEHKJIATypa U (U3HUYECKUE CBOMCTBA. XHUMHYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, aKHJIMPOBAaHUE, B3aMMOJCHCTBHE TMEPBHYHBIX
aAMHUHOB C a30TUCTOM KUCIOTOU. CONU aIKUIIaMMOHHUSL.

AHUWINH — IPEACTAaBUTENb AMUHOB apoMaTHdeckoro psana. Ctpoenue anwinHa. B3aumuoe
BJIMSTHUE TPYII aTOMOB B MouieKyje aHuinHa. OCOOEHHOCTH XHMUYECKUX CBOWCTB aHWIIMHA.
KauecTBennnie peaknmn Ha aHuiauH. CrocoObl TMONyY4eHUS W TMPUMEHEHHE aln(aTudecKux
amuHOB. [loydeHre aHWIMHA U3 HUTPOOCH3071a.

AmuHOkucH0TH. Homenkatypa u nzomepusi. OTieabHbIE IPEACTABUTENIN (.-aMUHOKHUCIIOT:
[JIMIWH, anaHuH. Gusnyeckre CBOMCTBa aMUHOKHCIOT. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUMN, PeaKIIHs MOJIMKOHISH CANH, 00pa30BaHue MENTHIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak npupoansie noaumepsl. [lepBuynas, BropuyHas U TpeTUYHAs CTPYKTypa OeNIKOB.
XrMHYecKue CBOWCTBA OENIKOB: THAPOIIN3, JeHATYpallls, KAYeCTBEHHbIE PEaKIIK Ha OENKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3YYEHHUS BEIIECTB M HMX MPEBpALIEHUN: pPAaCTBOPEHUE
OenKOB B BOJIE, J€HATYypalus OCNKOB MPU HarpeBaHHUM, L[BETHBIC PEAaKLUMU Ha OCNKH, pelieHue
SKCHEPUMEHTAIBHBIX 33Ja4 MO TeMaM «A30TCOJEpKAllUe OPraHMYECKUE COEAUHEHUS» H
«Pacno3HaBaHNe OPraHMYECKUX COCTUHEHUI.

BbicokoMosieKy/ISIDHBIE COeIMHEHHUS.

OCHOBHbIE TIOHSTHS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMEp, MOJIHMMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEPHU3ALMHU, CpeAHss MoJeKysipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUN — IOJIMMEPHU3ALMS U MOJTUKOHAECHCALNS.

[Tonumepnsie maTepuasl. [ImacTMaccehl (MOJIUATUIIEH, TOTUITPONUIIEH, TOTUBUHUIXIIOPH,
MOJIUCTUPOIL, TOIMMETHIMETAKPUIIAT, TOTMKApOOHATHI, TOMUATHIICHTepedTanar). Y Tunu3anus u
nepepadoTKa MIacTUKa.

DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETHYECKHE Kaydyykd (OyTaJIMeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbpHbIE (XJIOIMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIABCaH).

[TonmuMmepsl cienanbHOTO Ha3HauYeHUs (Te(IIoH, KeBIIap, MEKTPOIPOBOASIINE TTOTUMEDHI,
OumopasiaraeMbie TOTUMEPHI).

DKCIEepUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3uaMu TNPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKoB, peIIeHHe
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacno3HaBaHUe MIACTMACC U BOJOKOH.

Pacuérnbie 3amaun.



Haxoxnenue MoiekyasspHOi popMysIbl OPraHuYecKOro COeTUHEHHS M0 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOISIIMX B €r0 COCTaB, HAXOXKICHHUE MOJIEKYISPHOH (HOpMysBl OpraHUYECcKOro
coequHEeHus 1Mo Macce (00BEMY) MPOTYKTOB CrOPaHMsI, TIO KOJIMYECTBY BelIeCTBa (Macce, 00bEMY)
OPOAYKTOB pPEaKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOU (opmyssl
OpPraHMYECKOTO BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIyYEHHS,
OIIpEZIENICHUE I0JIM BBIXOZA IPOIYKTa PEAKIIUUA OT TEOPETUYECKH BO3MOYKHOTO.

MexmpeamMeTHbIE CBSI3H.

Peanu3zanust MexXnpeaMETHBIX CBA3EH MPU M3Y4EHUH OopraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
HOHSITUN, IPUHATBHIX B OTJEIbHBIX PEAMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHWE, HAYYHBIM (akT, rumoresa, TEOpHs,
3aKOH, aHAJINW3, CHUHTE3, Kiaccu(uKauus, HaOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJAa, JHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3UYECKUE BEIUYHHBI,
€UHULIBI U3MEPEHUS, CKOPOCTb, SHEPIHs, Macca.

buonorus: kneTka, opraHu3M, sKocucTteMa, omocdepa, MeTaboIN3M, HACIICICTBEHHOCTD,
aBTOTPOGHBIA M TEeTepOTPO(HBIA THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJIEBOMBI, XKUPHI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaEMbIe, TOTUIHUBO.

TexHOIorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MMUTAHUS, MOKOIIUE CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonbl. CTpoeHue 3IEeKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC 4YHCIIA. DJHEPreTHYECKHE YpPOBHU M TOIYPOBHU. ATOMHBIC
opbutanu. Knaccudukanus XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-ameMmentsl). Pacnpenenenue
9JIEKTPOHOB MO AaTOMHBIM OpOHUTANsIM. DJIEKTPOHHbIE KOH(UTypalMyl aTOMOB 3JEMEHTOB
MEPBOrO—4E€TBEPTOrO TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, SJICKTPOHHBIC
KOH(UTYpAIH HOHOB. DIEKTPOOTPULIATEITHHOCTb.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema XuMU4Yeckux osnemento JI.U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [leproanyeckoil CHUCTEeMBbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpUel CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX JJIEMEHTOB W O00pa3yeMbIX MMH IMPOCTHIX M CIOKHBIX BEIIECTB MO TPYyIIaM M
nepuoaaM. 3HaueHue nepruoandeckoro 3akona /.M. Menpaeneena.

XumHuueckasi CBs3b. BUIbI XMMHUYECKON CBSI3M: KOBAJICHTHAs,, NOHHAs, METAJJINYECKas.
MexaHnu3Mbl 00pa30BaHMsI KOBAJIEHTHON CBSI3U: OOMEHHBIN U JOHOPHO-AKIIETITOPHBINA. DHEPTus 1
JnuHa cBsi3U. [lonsipHOCTH, HANMPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHbie
cBsi3u. BogopoaHas cBsizb. MeKMOJEKYIIpHbIE B3AUMOACHCTBHUS.

BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpPE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuosa).



[IpencraBnenre O KOMIUIEKCHBIX —coequHeHusAX. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAUY€HHWE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XHUMUHU.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUS. THIBl KPUCTAITIMYECKUX
peméToK (CTPYKTYP) U CBOKCTBA BEIIECTB.

[Tonsarue o aucnepcusix cucremax. Mctuaabie pactBopsl. [IpencraBienre 0 KOMIOUIHBIX
pactBopax. CrocoObl BBIpaXEHHUS KOHIIEHTPAIMU PACTBOPOB: MaccoBas [OJIs BEIIECTBA B
pacTtBope, MOJSpHas ~ KOHLEHTpauus. HachllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMOCTb. Kpucramtoruaparsl.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. [pUBHUAIbHBIC HA3BaHUS
OT/IENIbHBIX MPEJCTABUTENEH HEOPraHUYECKUX BELIECTB.

Knaccudukanmss XuMHIeCKuX peakiiuii B HEOPraHWYECKOW U OPTaHUYECKOW XUMUH. 3aKOH
COXpPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU NPU XUMHUYECKHX
peakiusix. TerutoBsie 3QpPeKkThl XUMHUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUSI.

CKOpOCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (pakTopoB. 'oMOreHHbIE
U TeTeporeHHble peakunu. Katanns u karaau3aTtopsl.

OO6patumbie 1 HEOOpAaTUMBIE pEaKIIMU. XUMHUECKOe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHoBecusi. DaKkTOphI, BIMSIONIME HA TOJOKEHHE XWMHUYECKOTO0 PAaBHOBECUS: TEMIIEparypa,
JIaBJICHUE U KOHLIEHTpALMU BEIECTB, y4acTBYIOIMX B peakuuu. [Ipunnun Jle [larense.

OnextponuTtnueckas auccouuanus. CuipHble U ciadble  AeKTposuThl. CTeneHb
nucconuranuu. Cpena BOJHBIX PAaCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiit
nokazarenb (pH) pactBopa. ['maponus coneil. Peakiiun nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKUCIHUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKHCIUTENN U
BOCCTaHOBUTENU. MeTOJ] 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIIaBOB BELIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHS BEIIECTB M WX MPEBpALICHUN: pa3iokKeHUe
NEepOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalM3aTOpa, MOJEIU KPUCTAUIMUECKUX PEHIETOK,
MPOBEJCHUE peakuuii HOHHOTO OOMEHa, OIpe/AeseHHe Cpelbl PacTBOPOB C IMOMOUIBIO
UHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus.

[Tonoxxenue HemetaioB B Ilepuogumueckoil cucrteme XuMu4eckux siaeMmeHToB JI.U.
MenneneeBa W OCOOCHHOCTH CTPOEHUS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bonopon. Ilonyuenue, ¢puznyeckue M XUMHUYECKHE CBOWCTBA: pEaKIUH C METANIaMU U
HEMETaJUIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOMNIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, Gu3NYecKue U XUMHUYECKUe
cBoiicTBa. ['asoreHoBogOpOAbl. BakHelme KUCIOPOACOAEpIKAIUE COCIMHEHUS TaJOT€HOB.
JlabopaTopHbIe U MPOMBIIIIICHHBIE CIIOCOOBI TOTYyYEHUS raloreHoB. [[prMeHeHne rajJoreHoB 1 UX
COCTUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBINIIEHHbIE CHOCOOBI MOJIYYEHHS] KUCIOPOA.
®du3nuecKkue 1 XUMUYECKHUE CBOMCTBA U MPUMEHEHHUE KUCI0POaa U 030HA. OKCHUIBI M IEPOKCHU/IBI.

Cepa. HaxoxneHwme B mpupoOJEe, CIOCOOBI TMONYy4YCHHS, (PU3NYECKHE U XUMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCJIOTHI M uXx conmr. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL. llpuMmeHeHue cepsl U €&
COEIMHECHUM.



A3zor. Haxoxxnenue B mpupone, CHOCOObI MOIy4YEHHS, (PU3NYECKHE M XUMUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKcHUIbl a30Ta. A30THCTasi M a30THAsg KUCJIOTHI U UX COJIH.
OcCOoOeHHOCTH CBOMCTB a30THOM KHUCJIOTHL [IprMeHeHHe a30Ta M €ro COeJMHEHUH. A30THBIC
yI0OpeHUsI.

®dochop. Haxoxnenne B mpupojie, CrocoObl MONydeHHUs, (DU3NYECKUE W XHUMHYECKUE
cBoiicTBa. @ocouas u pochun. Oxcuasl hocdopa, pochopHas kuciora u e€ conu. [Ipumenenue
docopa u ero coenunenuit. PochopHsie y1oopeHus.

VYrnepon, HaxoxiaeHHe B mpupone. AJuiorpomHbie Momupukanuu. Dusnveckue u
XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yriaeponaa(ll), okcua
yraepona(IV), yronenas kuciora u e€ cod. AKTUBUPOBAHHBIN yrouib, aacopOuus. DyiepeHsl,
rpadeH, yriepoanble HAaHOTpYOKu. [IpruMeHeHne MpoCThIX BEIIeCTB, 00Pa30BaHHBIX YIIIEPOAOM,
U €r0 COCTUHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, cocoObl MONydeHUs, (PU3MUECKHE U XHUMHYECKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KUcioTa, CUIMKAThL. [IpuMeHeHne KpeEMHUS U €ro
coenquHeHuil. CTEKIO0, €ro MOIy4eHHE, BUbI CTEKIIA.

[Tonoxenune meramwioB B [leproanueckoit cucreMe XUMUYECKHX 3eMeHTOB. OCOOEHHOCTH
CTPOCHHUsI SJIEKTPOHHBIX 000I0YeK aToMOB MeTaiioB. O0mue pu3nyeckue CBONCTBA METAJLIOB.
[Ipumenenne MeTaioB B ObITY U TexHUKe. CIIJIaBbI METAIIIOB.

DNEKTPOXUMHUYECKHN Psii HanpspKeHU MetamuioB. OO0Iire criocoObl MOTyYeHUs] METaJUIOB:
TUAPOMETAJUTYPTHsl, MTUPOMETAIUTYPIHUsl, dIEKTpoMeTaiyprus. [loHsaTHe 0 KOPPO3UH METAIIIOB.
CrocoObI 3alUTHl OT KOPPO3UH.

OO6mas xapakrepuctuka MetayuioB IA-rpynmel Ilepuonuueckoil cUCTEMbl XMMHYECKHX
sneMeHToB. Hatpuii u kanuii: nonaydyenue, GU3NUecKue U XMMHUYECKHE CBOMCTBA, MIPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka MetaioB I[A-rpynmer [leprogumdeckoil cucTeMbl XMMHUYECKUX
3JIEMEHTOB. Maruuii ¥ KaJbIHii: TOJy4eHue, pU3nuecKue U XMMUYeCKHe CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX coennHeHnH. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AoMUHUH: TIONy4YeHue, (PU3nYecKue M XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIe CBOICTBA OKCHIAa W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI alTFOMUHUS.

OOmast xapakTepuCTHKa MeTalioB Mo0o4HbIX mnoxarpynn (b-rpymm) Ilepuonnyeckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

Du3nYecKue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeauHeHui. OKCUAbl U THIPOKCUJIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel u TUXpOMATHI, UX OKUCIHTEIHHBIC CBOWCTBA.
[Tonyuenue u npumMeHeHue Xpoma.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro CoeauHeHud. Baxueiimme
coenuaenust Mmapranna(ll), mapranma(I1V), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

dusnueckue 1 XUMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHnd. OKCUAbl, TUAPOKCHIBI U
comm xkene3a(ll) n xeneza(lll). [lonydenrne u mpuMEHEHHE JKeJe3a U €ro CIUIaBOB.

®u3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coennHeHuil. [lonyuenre u npuMeHeHne
MeIU U €€ COCIUHEHUM.

Hunk: nonyueHue, Gpusnueckue 1 XMMUYECKHE CBOMCTBA. AM(DOTEpHBIC CBOMCTBA OKCH/IA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IIMHKa U ero COeAMHEHU .

DKcrepuMEeHTAIbHBIE METO/IbI M3yUEHHS BEILIECTB M UX MPEBpallleHUi: n3yuyeHue o0pasion
HEMETAIJIOB, TOpeHue cephl, docdopa, Keneza, MarHus B KUCIOPOJE, U3YUYCHHE KOJUICKIUU



«MerTabl U CIUIaBbl», B3aUMOJEHCTBUE IIEIOYHBIX U HIETOYHO3EMENbHBIX METAUIOB C BOAOH
(BO3MO’KHO MCIOJIB30BAHNE BHIEOMATEPUAIIOB), B3aUMO/ICHCTBHE [TUHKA U XKeJle3a C pacTBOpaMH
KHCJIOT U LIeJ0YeH, KaueCTBEHHbIC PEAKIIMM HA HEOPraHUYECKHe aHUOHbI, KATHOH BOJOPOJA U
KaTHOHBI METAJJIOB, B3aUMO/IEUCTBHE I'MIPOKCUIOB aTIOMUHUS U LIMHKA C paCTBOPAMH KUCJIOT U
HiesoueH, peleHne SKCepruMeHTalIbHbIX 3a71a4 110 TeMaM «[ anorensi», «Cepa 1 e€ CoeJMHEHUSI»,
«A30T 1 ¢ochop U UX coequHEHUs», «MeTaulbl TJIaBHBIX MOArpyN», «MeTamisl TOOOYHBIX
MOATPYIII.

XuMHS U )KU3Hb.

Ponb xumuu B obecriedeHNN yCTOWYMBOTO pa3BUTHA 4elloBeuecTBa. [loHATHE 0 HayuyHBIX
METO/IaX MO3HAHMS U METO0JIOTMH HAYYHOTO HcclieloBaHus. HayuHble MpUHUUITBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITINIEHHBIE CIIOCOOBI MONYYeHUS BAKHEUIINX BEHIECTB (HA
npuMepe MPOU3BOJICTBA aMMHUAaKa, CEPHOW KHUCIOTHL, MeTaHoiya). IIpomblnieHHble crnocoObl
MOJIyYEHUS METaVIOB M CIUIaBOB. XHMMHYECKOE 3arpsi3HEHUE OKpYXaloulell cpeasl U €ero
nocieacTsus. Posb XuMun B o6ecrieueHH SHEPreTHIecKoii 0e30macHOCTH.

XumHus U 300poBbe 4YenoBeka. JlekapcrBeHHble cpencrsa. IlpaBuia uCHonb30BaHUsA
JIEKapCTBEHHBIX NpenapaToB. Poib XuMuu B pa3BUTHH METUIUHBIL.

XYMHS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib Xxumuu B obecreyeHun
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgromepnsie cpeactBa. boitoBas xumwus. IIpaBmiia Ge3omacHOro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMHs B CeIbCKOM X03s1iicTBe. Opranndyeckue 1 MUHEpaJIbHbBIC YI00peHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalbl, KPAaCKH, CTEKIIO, KepaMuka. MaTepuaisl s
anekTpoHuku. Hanorexnomnoruu.

PacuérHble 3agayn.

Pacuérel: Macchl BemecTBa Wik 00bEMa ra3oB [0 U3BECTHOMY KOJTMYECTBY BEIIECTBA, MAcCe
win 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BEMa, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET IPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEaklMH, €CIM OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OnpeAcNEéHHOM MacCOBOM JIOJIEd PACTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM U MOJISIPHOU
KOHIIGHTpAllMM BEILECTBA B PAcTBOpPE, MOJIM BbIXOJAa MPOJIYKTAa PEaKUUU OT TEOPETUUECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBsI3€H MpH M3yu4eHUH OOLIel U HEOPraHWYeCKOH XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX NMPEAMETAaX €CTECTBEHHO-HAYUYHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHATHA: SBJICHHME, Hay4dHbIM (akT, rumnoresa, TEOpHs,
3aKOH, AaHaju3, CHHTE3, Kiaccu(uUKaius, I[EepUOJUYHOCTb, HAONIOEHHE, HW3MEpEHue,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®uzuka: marepusi, MUKPOMUP, MAKpOMHUpP, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKHH YpPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ICaIbHBIN Ta3, ((U3NUeCKre BeTUYUHbI, SAMHHUIIB H3MEPECHUS,
CKOpPOCTb, HEPIrus, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owochepa, MeraboiuM3M, MakKpo- U
MUKPO3JIEMEHTbI, O€JKH, >KUPBL, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpyTroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.



['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomoOTUs: XUMHUYECKasi POMBIIINIEHHOCTb, METAJIYprus, CTPOUTENIbHbIE MaTepHabl,
CEJIbCKOXO3SHUCTBEHHOE TPOW3BOJCTBO, THIIEBAass MPOMBIIIIEHHOCTh, (apMaleBTUYeCcKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX IpenapaToB, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€pPHAaIOB, 3JIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHUS MPEAMETa « X UMUSD» Ha YPOBHE CPEIHETr0 00IIIero 00pa30BaHUs BbIIEICHbI
CICNYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIMIMMHCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIPEIeTICHUIO;
HaJIM4Me MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTb UM  CIIOCOOHOCTH  OOyYaroIuxcs
PYKOBOJICTBOBAThCSI MPHUHSTHIMH B OOIIECTBE MpaBUIAMH M HOPMaMHu MOBEACHHS;, HAIUYUE
MIPaBOCO3HAHUS, KOJOTHUYECKON KYJIbTYpbI; CIIOCOOHOCTh CTAaBUTH II€JIU U CTPOUTDH KU3HEHHBIE
IUTaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHMHs» OTPaKalT cPOPMUPOBAHHOCTH
OTIBITa MTO3HABATEIHPHON U TIPAKTHUECKOHN JESTEIHHOCTH 00YyJaomUXCsl B TIPOIECCE peaan3alun
00pa3oBaTeNbHO 1eATeTbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON U TIPAKTHYECKOHN JMEATEIHHOCTH 00YJaoIUXCsl B TIPOIECCE peaTn3alun
00pa3oBaTeNbHON IeATETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

OCO3HaHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHHUS O COIMAIBHBIX HOpPMaxX M MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHHUIN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnn yueOHbBIX U MO3HABATENBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHBIX BUJIOB yUEOHOMN AESITETbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTUYECKOTO MPUIOKEHHS
XUMHUH, OCO3HaHUS TOTrO, YTO JlaHHbIE HAYKH €CTh pEe3yJbTaT JINTEIbHBIX HaAOII0JICHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U IPAKTUKOB;

MHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUHU U TIOCIEAYIOUIEM aHAIIU3€
uH(}OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOTI'O0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBSI3aHHBIC C XUMHUYECKUMH SIBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IOBEJEHUE M MOCTYNKHM CBOMX TOBAapUIIeH ¢ MO3UIUi
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIE/ICTBUM MMOCTYIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBb:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;



coOroIeHNsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYIOBOM JE€SATEIBHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHUS aTKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJad COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHNUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOAAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBH Iy IbHOM TPAeKTOPHH 00pa3oBaHus, Oyaymien
npodeccuu u peanusalnnyd cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH 11€1eCO00Pa3HOr0 OTHOMIEHUS K MPHUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJAHON U COLIMATIBHOM CPEMBL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHATIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPUHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIBTYpbI, OIbITa
JEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

MHPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
00I11eCTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XUMUU Kak HAyKH, OCO3HaHHA €€ poiau B (HOPMUPOBAHHU
PalMOHATILHOTO HAYYHOTO MBIIUICHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJBI M YEIOBEKA, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHnn mpodJIeM COXPaHEHUS IPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JII COBPEMEHHOW NMBHWIW3ALNU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BAXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOMN
KYJIbTYpBI, B pEIICHUH II100abHBIX MTPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
0o0ecreYeHnn yCIOBH yCIEUITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS



aHaJIM3a W OOBSCHEHUS SIBICHUH OKPYXKAIOUIETO MHUPAa M TPOUCXOISNINX B HEM H3MEHEHHH,
yMEHUSs ienaTh 000CHOBAaHHbIEC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MOJTYYEHHS! TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS ISl pelIeHns: Ipo0iemM
B pEaNIbHBIX )KN3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATENbCKOMN IeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
aKTMBHOMY TMOJYYEHHIO HOBBIX 3HAaHWH 10 XHMHUH B COOTBETCTBHM C JKH3HCHHBIMHU
MOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JInYHbIX cepax NpodecCHoHaNbHOM AeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI IO XMMHU Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble JJIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIC
(MeXmpeIMeTHbIE) 00IIeHAYYHbIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (haKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCaJdbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone (opMuUpoBaHHEe (YHKIMOHATBHOW TPaMOTHOCTH |
COLMAIbHOM KOMIETEHIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYYaIOMIMXCS ~ HMCIOJh30BaTh  OCBOEHHBICE  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCAIbHbIE y4ueOHbIE ACWCTBUS B I03HABATEIbHONH H
COLMAJIbHOM MPAKTHUKE.

MeranpeaqMeTHbIe pe3yJbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBHBIMH YYCOHBIMU
MMO3HAaBATCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYIIATUBHBIMUA I[eﬁCTBHHMH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBUS

1) 6a30BbIe JJOrMYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHTD PE3yJbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

HCIIOJIB30BaTh IIpU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCECKOI'O MBIIIJICHUA: BbIACIATH
XApPaKTCPHBIC IIPU3HAKU OOHATHH WU YCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJIb30BATh
COOTBETCTBYIOIIME MOHITUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHAaBJIMBATh TPUINHHO-CIICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTD JIOTUYCCKUC PACCYKACHUSA (I/IHI[yKTI/IBHBIC, ACAYKTUBHBIC, ITO aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M IPOTHUBOPEUMsSI B PACCMATPUBAEMBIX SBICHUAX, (OPMYIUPOBATH BBHIBOJABI U
3aKIJIIOUEHUS;

MMPUMCHATH B MPOHCCCC MO3HAHUA HUCIOJIB3YCMbIC B XUMUU CHUMBOJIMYCCKUC (3HaKOBBI€)
MOJIEJH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYESCKUH 3HAK (CHMBOJ) SJIEMEHTA,
XumMuueckass (GopMmyna, ypaBHEHHME XHUMHUECKOHM peakuud — TpU pelIeHuH Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJENIbHbIE IPEICTaBICHUS AJIs
BBIABJICHUS XapPaKTCPHBIX MMPU3HAKOB U3YyYaCMbIX BCIICCTB U XUMHUUCCKHUX peaKuHﬁ.

2) 0a30BbIe HCCIeA0BaTENIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O ITO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

dbopMynupoBaTh LEAM M 3aJa4yd  HMCCIEAOBAHUS, HCIOJb30BaTh IIOCTABIECHHBIE U
CaMOCTOATEIIBHO C(bOpMy.HI/IpOBaHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA W OCHOBBI
JJIS @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIIbHOCTU BBICKA3bIBACMBIX Cy)I(,Z[CHHﬁ;

BJIa/IeTh HAaBBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHUYECKHX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHUUYECKON MCCIIECIOBATEILCKOW W TPOEKTHOW JIESITEIIBHOCTH,
IMMPOSBJIATH CHOCOGHOCTB U TOTOBHOCTb K CaMOCTOATCIBHOMY IIOUCKY MCTOIOB PCIICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) padora ¢ undgopmanmueii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJISpHas
JUTepaTypa XHMHYECKOTO COJAEp)KaHMs, CIPAaBOYHBIE TocoOus, pecypchl HMHTepHera),
aHaATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUIOB U (HOPM IPECTaBICHUS, KPUTHYECKH OLEHUBATD
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IOUCKE U OTOOpe
uH(pOpMaIiK, HEOOXOAUMOM JIJIsl BBIMTOTHEHUS YU€OHBIX 3aa4 ONPEeAeIEHHOTO THTIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHus HHGOpMaIuu (CXeMBbI,
rpad UKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTOJIb30BaTh HAYYHBIA $3bIK B KadecTBE CpEACTBAa NpU pPaboOTe C XUMHYECKOU
nH(popMmaren: MPUMEHATh MEXKIpeAMETHbIe ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CUMBOJIBI, (hOpMYIIbI, a0OpeBUATYpPBI, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE eliCTBHUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAaeMOi TEMBbI B XOJI€ TMAIOra U/WIU JTUCKYCCHUH,
BBICKA3bIBATh UICH, (bOpMy.HI/IpOBaTB CBOM NPCJIOKCHUA OTHOCUTCIIbHO BBITIOJTHCHUS
MPEI0KEHHOM 3a/1auu;

BBICTYNaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESTETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuy y4eOHOTro MPOEKTa, U (OPMYJIUPOBaTH BBIBOJABI MO pPeE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM IMyTEM COTJIACOBAHUS MMO3ULIUHN B X0J€ 00CYX/IeHUs U OOMEHa MHEHUSIMH.

PeryasiTuBHbIe YHHBepcaJbHbIe YUeOHbIE 1eliCTBHS:

CaMOCTOATCIIbHO TNIAHHUPOBATH U OCYHICCTBJIIATL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTD,
ompezenss €€ UeNu U 3a/1a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npejiaraeMplii alNropuT™M JAEUCTBUN MPH BHINOJHEHUHM Y4€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIOCOO UX pEIICHUS C YIETOM TOJYICHHUS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,



INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbI [0 XUMHH Ha YIiIyOJEHHOM YpOBHE Ha
YPOBHE CpEHEro OO0IIero oOpa30oBaHUs BKIIOUYAIOT CHEU(UUECKHE A Y4eOHOro mpenMera
«XUMUs» HaydyHbIe 3HAHUWS, YMEHUS U CIOCOOBI NEHCTBHI 1O OCBOCHHIO, WHTEPIPETAIMH H
HpeO6pa3OBaHI/IIO 3HaHI/II>'I, BUIbI ACATCIIBHOCTH MO MOJTYUYCHUIO HOBOI'O 3HAHHA W IIPUMCHCHUIO
3HAaHUU B PA3INIHBIX y‘-Ie6HI>IX CUTyallMsdX, a TaKKC B PCAJBbHBIX KXU3HCHHBIX CUTYyalUIX,
CBSI3aHHBIX C XUMUEH. B mporpaMMe 1mo XuMum npeIMETHBIE PE3YIIbTAThI MPEICTABICHBI 110 TO1aM
U3YUYCHHUS.

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHHI: O MECTE U 3HAUEHUU OPTaHUYECKON XMMHUH B CICTEME
€CTECTBEHHBIX HAYK U €€ POJIH B 00ECIICUEHUU YCTOMYHNBOTO Pa3BUTHUS YETIOBEUECTBA B PEIICHUHN
po0JIeM SKOJIOTHYECKON, IHEPTeTUYECKON U MHILEBOM 0E€30MacCHOCTH, B Pa3BUTHH MEIUIIUHBI,
CO3JIaHMM HOBBIX MAaTepHalOB, HOBBIX MCTOYHHKOB JHEPIHH, B OOECHEUYEHHUU pPaIlMOHAILHOTO
PUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U ANEKTPOHHAs 000JI0YKa aToMa, s-, p-, d-aToMHbIE
opOuTaau, OCHOBHOE M BO30Y)KJIEHHOE COCTOSHUS aToOMa, TMOpHAM3AIs aTOMHBIX OpOUTaseH,
MOH, MOJIEKYJa, BaJI€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKUCICHUS, XUMHUYECKas
CB$I3b, MOJTb, MOJISIPHASI MaCCa, MOJIIPHBIA 00BEM, YTIIEPOIHBIN CKENeT, (P YHKIIMOHAIbHAS TPYIIA,
pamukai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIC, CKEJICTHBIC), H30MEPHs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (TreoMeTpryYecKasi, ONTHYECKas), H30MEPbl, TOMOJIOTUYECKUI
psid, TOMOJIOTH, YIJIEBOJAOPOBI, KUCIOPOJA- M a30TCOAEpXkAIIUE OPraHU4EeCKHE COEIUHEHMS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHUS; TEOPHH, 3aKOHBI
(mepuogmveckuii 3akoH JI. 1. MeHneneeBa, Teopusi CTpOCHUSI OpraHWYECKHX BemecTB A. M.
BbytnepoBa, 3ak0H COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPaHEHUs U MPEBPALCHUS SHEPTUU MPU
XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIIMUECKUH SI3bIK XMMHH, MUPOBO33PEHUECKHUE
3HAHMS, JIeXKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHHIA,
MPEJICTABICHUS] O MEXaHU3MAaX XMUMHUYECKHUX peakIui, TePMOJAMHAMUYECKUX M KHUHETUYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3AUMHOM BIIMSIHUM aTOMOB U I'PYII aTOMOB B MOJIEKYJIaxX
(MHIYKTUBHBIA U Me30MepHBIH 3 dekTsl, opuenTantsl [ u Il poxa); hakromoruueckne cBeaeHUs
0 CBOMCTBax, COCTaBe, MOJTYYCHUH U OE30MAaCHOM HCIIOJIb30BAHUM BAXKHEUIIIUX OPraHUYECKHX
BEIIECTB B OBITY W MPAKTUYECKOW JIESATENbHOCTH YEeNOBEKa, OOIIMX HAYYHBIX TNPUHIUIAX
XUMHYECKOTO MPOU3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAaHOIIA, TepepaboTKH HEDTH);

c(hOpPMUPOBAHHOCTh YMECHHIA: BBISIBISATH XapaKTEPHbIC IPU3HAKU MTOHITHIA, YCTAHABINBATh
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMUCAHUU COCTaBa, CTPOEHUS U
CBOIWCTB OPraHMYE€CKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUIA:

MCIIOJIb30BaTh XMMHYECKYIO0 CHMBOJIMKY ISl COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPAMIEHHBIX M CKEIIETHBIX) POPMYIT OPraHNYECKUX BEIECTB;

COCTaBJISITh YPAaBHEHHSI XUMUYECKUX PEAKIIMI U paCKpPBIBATh UX CYIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBHUTENBHBIX PEAKLUN MOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlnid,
peakxIii HOHHOTro 0OMeHa IMyTEM COCTABIICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;



U3TOTABIMBATh MOJEIM MOJEKYJ]l OpraHMYeCKUX BEIIeCTB JUIsl WJUTIOCTPAlluU  MX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: YCTaHABITUBATH IPUHAJICKHOCTD U3YYCHHBIX OPTaHUIECKUX
BEIIECTB 10 UX COCTaBYy M CTPOEHUIO K ONpeAeEHHOMY KJIacCy/TpyIe COeIUHEHUH, JaBaTh UM
Ha3BaHuA 1Mo cucreMarnuecko HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BAHUS
JUTSL OTJIEIBHBIX MIPEICTABUTENECH OPraHUYECKUX BEIECTB (ITUIICH, alleTUIIEH, TOJIYOJ, MIUIEPHH,
STHJICHTIIMKOJb, PeHom, GopManbaeru, aeTaibIerul, alleTOH, MypaBbUHAsI KHCIIOTa, YKCYCHAs
KHUCJIOTA, CTEapUHOBAs, OJEMHOBas, MAJIbMUTHHOBAs KHUCJIOTHI, TVIMIMH, aJlaHUH, MajlbTO3a,
bpykTO3a, aHWJIMH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOII U APYyTUe);

c(OPMUPOBAHHOCTh YMEHHS OMPEICNATh BHUJ XHMHUYECKOW CBS3M B OPraHUYECKUX
coequHEHUsX (KOBaJICHTHAS U MOHHAS CBS3b, G- U M-CBS3b, BOJAOPOIHAS CBSI3b);

c(OpMHUPOBAHHOCTh YMEHHSI NPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPECTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LMKJIOAJIIKAHOB, AJKEHOB, AJKaJHEHOB, AJIKHHOB, apOMaTHYECKUX YIJIEBOJIOPOAOB,
CIIUPTOB, ANBJETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOKHBIX 3()UPOB, KHUPOB,
HUTPOCOCTUHEHUH U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, TU- U MOJMCAXAPUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHUMU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKINI ¢ HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHUPOBAHHOCTh yMEHHUS TMOATBEPXKAATh HAa KOHKPETHBIX MpHMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIMOCOOHOCTH OPraHWYeCKUX COCIWHEHUN OT KPATHOCTH W THIA
KOBAJICHTHOM CBSI3U (G- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepH30BaTb MCTOYHUKH YTJIEBOJOPOIAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepaboTKH U MPAKTUYECKOE MPUMEHEHUE
IPOAYKTOB EPEepadOTKH;

c(OpMUPOBAHHOCTh BJAJEHUS CHCTEMOW 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HAONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUM, OKCIEPUMEHTE (peaJbHOM U
MBICJIICHHOM) U YMEHUSI TPUMEHSTh 3TU 3HAHMUS;

c(OPMUPOBAHHOCTh ~ YMEHHSI IPHUMEHATH OCHOBHBIC  OMNEPAlMH  MBICIHTEIHHOM
NEeSTeIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O0O0OIEeHHE, CHCTEMaTH3alUIO, BBISIBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBSA3€H — /711 H3y4EHUsS! CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;

c(hOpPMUPOBAHHOCTh YMEHUM: BHISBIISITH B3aUMOCBSI3b XUMUYECKIX 3HAHUN C TIOHATUSIMH U
NPEICTABICHUSIMA JPYTHX E€CTECTBEHHO-HAYYHBIX MPEAMETOB s 0oJee OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepUajbHOTO €IMHCTBA MHpPA, UCIOJIb30BATh CHUCTEMHbBIE 3HAHUS IO
OpraHMYECKON XMMHUU I OOBSCHEHUS U MPOTHO3WPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-
HAy4HYIO [IPUPOY;

c(OpPMUPOBAHHOCTh YMEHHI: TPOBOAWTH PACUYETHl MO XUMHYECKUM GopMylaM H
YPaBHEHUSM XHMHUYECKUX PEAKIMI C MCHOJIb30BaHWEM (PU3MYECKHX BEIWYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJMYECTBEHHON CTOPOHBI:
pacuéThl MO0 HAXOXKACHHUIO XMMHUYECKOH (POpPMYIIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX JJIEMEHTOB, IPOYKTaM CTOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI: NMPOTHO3UPOBAThH, AHATU3UPOBATH U OLCHUBATH C TMO3MIIMIA
9KOJIOTHYECKON 0e30MacHOCTH TMOCJIEACTBUS OBITOBOM W TNPOU3BOJACTBEHHOH JEsTENbHOCTH



YyelloBeKa, CBS3aHHOM ¢ MmepepabOTKON BEIIECTB, HMCHOJIb30BaTh IONTYYEHHbIE 3HAHMS IS
NPUHATHS TPAMOTHBIX PEIIEHU MPOOJieM B CUTYalUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IUIAHUPOBATh M NMPOBOAUTH XUMHUYECKUN
9KCIIEPUMEHT (MTOJIy4e€HUE U U3yUYE€HUE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUYECTBEHHbIE PEAKIINU
YIII€BOIOPOAOB PA3NIMYHBIX KJIACCOB M KUCIOPOACOAEPKAIINX OPTaHUYECKUX BEILECTB, pEIIeHHE
HKCIEPUMEHTAIBHBIX 33/1a4 110 PACTIO3HABAHHIO OPIraHUYECKUX BEIIECTB) C COOIIOIEHUEM TPABUIT
Oe3omacHOro oOpallleHHus C BELECTBAMU U JTAOOpaTOpHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
HeNb HCCENOBaHUS, MPEACTaBIATh B pPa3IUYHOM (popme pe3ynbTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOuro1aTh MpaBUiIa HKOJOTHYECKU IIEJIeCOO0Pa3HOTO MOBEIEHHS B OBITY U TPYIOBOM
NEeSTENIbHOCTH B IENIIX COXPAaHEHUsI CBOErO 3J0pPOBBS, OKPYXAIoUled MPUPOAHON cpeabl U
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOrO AEMCTBMSI HA JKUBBIE OPraHU3MBI ONpPEIEIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIci nokazarens [1/1K;

aHAIM3UPOBATh  1€1€cOo00pa3HOCTh  NPUMEHEHUS  OpraHMYecKHX  BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/1b34;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANIPABICHHBI MOUCK XWMHUYECKOM
UHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HayudHas JHUTEparypa, CpeicTBa
maccoBoi uHGopMmanuu, WMHTepHET W JApyrue), KpUTHUYECKH aHaJIU3UPOBATh XHMHUYECKYIO
uH(popmaruio, mepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMU
3aJa4ei.

11 KJIACC
[IpeameTHBIC Pe3yNbTaThl OCBOCHHS Kypca «O01as 1 HeoOpraHu4ecKas XUMHS» OTPaXKaroT:
c(hOpPMHUPOBAHHOCTH MPENICTABICHUIA: O MATEPHAILHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE ¥ 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAYK
u e€ posm B OOCCIEUYCHHH YCTOWMYMBOTO PA3BUTHSA, B PEIICHUU MPOOIEM 3KOJIOTHYECKOM,
SHEPreTHYECKOM M THUIIEBOM OE30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepHaJoB, HOBBIX HCTOYHHKOB SHEPrUH, B obecreueHHN palMoOHAIBHOTO
MPUPOIONIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM CpEIE;
BJIAJICHUE CHUCTEMOM XHUMHWYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIATraloUIne
MOHSITHUSI — XUMUYECKUH DIIEMEHT, aTOM, PO aTOMa, U30TOIIBI, AIEKTPOHHAsI 000JI0YKa aTOMa, S-
p-, d-aTromHBIE OpOMTANM, OCHOBHOE W BO30YXKAEHHOE COCTOSIHHS aroma, THOpUIN3aIus
ATOMHBIX OpOHWTaNe, WOH, MOJEKYJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJICHTHAs,, HOHHAS, MeETa/UIMYecKas, BOJOPOJHAs),
KpUCTAJUITMYECKasl peléTka, XUMUYECKas peaklusi, pacTBOP, 3JIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs ~ JUCCOLIMAIUS, CTENEeHb JUCCOLMAIlMU, BOJOPOAHBIM  IOKa3aTellb,
OKHCITUTENh, BOCCTAHOBUTEIb, TEIUIOBON A((PEKT XMMHUECKOW PEaKIMK, CKOPOCTh XUMHUECKOU
peakIuu, XWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TCOPHUS  DIICKTPOIUTHUYCCKOM
auccouranuu, nepuoanyeckui 3akoH .M. MenpaeneeBa, 3aKOH COXpPaHEHHS MacChl BEILIECTB,
3aKOH COXpaHEHUs U MPEBPAIIEHUS SHEPTUM MPU XUMHUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIUX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XHMMHH,
MHPOBO33PECHUECKHE 3HAHMS, JIeKAIIME B OCHOBE MOHUMAHMS MPUYMHHOCTU M CUCTEMHOCTH
XUMUYECKUX SIBICHUI; COBPEMEHHBIE ITPEICTABICHUS O CTPOSHUH BEIIECTBA HA aTOMHOM, HOHHO-



MOJIEKYJIIPHOM W HaJAMOJIEKYJSIPHOM YpPOBHSX; NPEICTABICHUS O MEXaHU3MaX XHWMHUYECKHX
peakiui, TEePMOJMHAMUYECKMX M KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX [MPOTEKaHUs, O
XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHcTeMaX; (haKTOJIOTUYECKUE CBEACHHS O
CBOICTBax, COCTaBe, MOJYYEHUH U 0€30MaCHOM HCMOJIb30BAaHUM BAKHEHIIMX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUUYECKOW JESATENbHOCTH YEeJNIOBEKa, OOIIMX HAYYHBIX NPUHIUIAX
XUMHUYECKOTO MMPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMECHHI: BBISIBISATh XapaKTEPHbIC IPU3HAKHU MTOHITHA, YCTAaHABIINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONMMCAHUM HEOPraHUYECKHX
BEILIECTB U UX MPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJNB30BaTh XMMHUYECKYI0 CHMBOJHUKY ISl COCTABIICHUS
dbopMyn BeMIECTB W ypaBHEHWH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYIl0 HOMEHKIATYpPY
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/ICIBHBIX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEENISITh BAJIEGHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKIX
DJIIEMEHTOB B COCAMHECHHSX, BUJ XUMHUYECKOW CBSI3HM (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas,
BOJIOPO/IHAS ), TUIl KPUCTAJUTMYECKON PEHIETKA KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT BHJAA
XUMUYECKOW CBSI3W U THUIA KPUCTALIMYECKOW PEmETKH, OOMEHHBIN M JOHOPHO-aKIICITOPHBIN
MEXaHHU3MBbI 00pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(OpPMHUPOBAHHOCTh YMEHHI: KIACCU(UIIUPOBATh: HEOPTraHUYECKHE BEIIecTBa IO HX
COCTaBY, XMMHUYECKHE pEaKLUUU IO Pa3IHYHBIM MpU3HAKaM (YHUCIYy U COCTaBY pearupyroLIux
BEIIECTB, TEIUIOBOMY J3(PQeKTy peakluHu, H3MEHEHHUIO CTElEeHEH OKHUCICHHS DSJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aTopa W JPYrHe); CaMOCTOATEIHHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU JJIs1 KIACCU(PUKALUN N3YU4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
POTHOCTUYECKYIO (PYHKIIUY;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuonuueckoit cucremsr JI.U.
MenpneneeBa, UCOB3Yys MOHATHS «IHEPrETUYECKHE YPOBHH», «IHEPre€TUUYECKHUE MOTYPOBHU»,
«s-, p-, d-aTOMHBIE OPOUTATINY», KOCHOBHOE ¥ BO30YKIEHHOE YJHEPTETUYECKUE COCTOSTHHS aTOMAY;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMUMUYECKUX JJIEMEHTOB U MX COSAMHEHHI TI0
nepuogaM u rpynnam Ilepumoandeckoit cuctemsl Jl. 1. MeHneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JIO0YEK;

c(hOpMHUPOBAHHOCTh YMEHHIA: XapaKTEPH30BATh (OMUCHIBATH) OOIIME XUMUIECKHIE CBOWCTBA
BEILIECTB Pa3JIMYHBIX KIACCOB, MOJTBEPX AATh CYIIECTBOBAHME TE€HETUYECKOW CBSI3U MEXKIY
HEOPraHWYECKMMH BEIIECTBAMH C IIOMOIIBK) YPAaBHEHHH COOTBETCTBYIOIIMX XHWMHUYECKHX
peaKIuii;

c(OpPMUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIHOCTH: OKHUCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPENCTBOM COCTaBIEHUS AJIEKTPOHHOrO OajmaHca ITHX peaklui; peaKkiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IOJHBIX M COKPAIIEHHBIX HOHHBIX YypaBHEHUH; peakuuit
TUAPOJIN3A; peakluil KoMIUIeKcooOpa3oBaHMs (HAa MpPUMEpE THAPOKCOKOMILJIEKCOB IMHKA U
ATIOMUHHUS);

c(OPMUPOBAHHOCTh yMEHHSI OOBICHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakuui ¢ y4€TOM HMX DSHEPreTUYECKUX XapAKTEPHUCTHK, XapaKTEp H3MEHEHHUS CKOPOCTH
XUMHUYECKON peakiMy B 3aBUCHMOCTH OT Pa3jMYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEILEHUs
XUMHUYECKOT'0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunnun Jle [llarensbe);



c(OpMHUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMHUECKHUE PEaKIINH, JIeKaIIHe B OCHOBE
MPOMBINUICHHOTO TIOMYyYEHUS CEPHOW KHUCJIOTBHI, aMMHaKa, OOIIUe Hay4HbIEe MPUHITUIIBI
XUMHUYECKHX TPOU3BOJCTB; II€IECOO0PAa3HOCTh NPHUMEHEHHUS HEOPTaHWYECKUX BEIIEeCTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib34;

c(hOpMUPOBAHHOCThH BJIQJICHHS CHCTEMON 3HAHUI O METO/IaX HAYyYHOTO TTO3HAHUS SBJICHUHN
MPUPOJIBI — HAOTIOICHNE, U3MEPEHUE, MOJCITMPOBAHNE, SKCTICPUMEHT (PealbHbIM U MBICIICHHBIH ),
UCIIOJIb3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHUA T[PUMEHITh JTH 3HAaHUS TpU
9KCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEUIECTB W JJs OOBSICHEHHS XHUMUYECKUX SIBICHUIA,
MMEIOIINX MECTO B IPUPOAE, MPAKTUYECKOM I€ATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
NPEJCTABICHUSIMA JIPYTHX E€CTECTBEHHO-HAYYHBIX MPEAMETOB i 0oJee OCO3HAHHOTO
IIOHUMaHUs MaTEpUAIbHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCIIOIB30BAaHUEM MOHATUN «MaccoBast
JIOJIsl BEIIIECTBA B PACTBOPE» M «MOJISIPHAsi KOHIIEHTPAIIKS»; MAacChl BELIECTBA UM 00bEMA raza 1o
U3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcce€ MM O0BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB; TEIUIOBOTO d((ekTa peakuu; 3HaUeHUs BOJIOPOAHOTO MOKa3aTelsi paCTBOPOB KUCIIOT U
IIeJIOYeH ¢ W3BECTHOM CTEMEHBIO JMCCOLMAIMH; Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEIECTB JAHO B BHUJIE PACTBOpPA C ONpPEACIEHHON
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA MU JIAaHO B M30BITKE (MMEET MPUMECH ); TOJIN BBIXO/1a
IPOIYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKHIA
OKCIIEPUMEHT (MIPOBEICHUE PEaKIMii HIOHHOTO OOMEHa, TIOTBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTraHUYECKHUX BEUIECTB, OMPEAEICHNUE CPE/Ibl PACTBOPOB BEILECTB C MOMOIIBI0 HHIAMKATOPOB,
U3Y4YEeHHUE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKON pEaKINH, pelIeHue
9KCIIEPUMEHTANBHBIX 3a7au 1o TemMaMm «Metamisl» u «Hemeramib») ¢ coOmoeHueM MpaBuil
Oe3omacHOro oOpaleHus ¢ BELECTBAMU U JTAOOpaTOpHBIM 000pyaOBaHHEM, (OPMYIHPOBATH
[eNb HCCICNOBAHUS, TMPEACTABIATh B PA3IUYHOM (popMe pe3ynbTaThl IKCICPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHHI: COOIIOATh MpaBUjia MOJb30BAHUS XUMUYECKON MOCYI0N U
1ab0paToOpHBIM 000PYAOBaHUEM, OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, YKOJIOTHYECKH 11eTIECO00pPa3HOTO TTOBEICHUS
B OBITYy M TPYIOBOM JIEATENLHOCTH B LENISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKpYKarolen
NPUPOJHOM Cpelbl M JOCTHXKEHHS €€ YCTOMYMBOTO pPAa3BUTHs, OCO3HaBaThb OIACHOCTH
TOKCHYECKOTO JIECUCTBUSI Ha JKUBBIE OPraHU3Mbl OINPEACIEHHBIX HEOPTraHWYECKUX BEIlECTB,
noHumasi cMbica nokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANIPABICHHBIA IMOUCK XUMHUYECKON
uH(pOpMallil B pa3IMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil umHGopMmaruu, WHTEpHET W JApyrue), KPUTHUYECKH aHAJTU3UPOBATH XHUMHUYECKYIO
uHopMalnio, epepadarbiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a7Ja4en.



TEMATHYECKOE INTAHUPOBAHHE

10 KIIACC
Taoaumna 1
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NMpoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckot xumuu. Teopust
1.1 CTPOEHHUSI OPraHNYECKuX coeqnHeHuit A. M. 8 B npunoxenuun
bytneposa
Hroro no pazgeny 8
Pa3nen 2. YraeBonopoabl
)1 [IpenenpHbIE YIIIEBOAOPOIBI — AJIKAHBI, 5 B npunoxenuun
' UAKJIOATKAHBI
)9 HenpenenbHbie yrieBoa0pOIbl: aJKEeHBI, 14 | B npunoxenuun
' aJIKaJIMEHB], AJIKAHbI
2.3 ApOMaTHYECKHE YTIIEBOIOPOIBI (APEHEI) 8 B npunoskeHnn
24 [IpupoiHbIE UCTOUYHUKH YTIIEBOJIOPOIOB U UX 4 B npunoxenun
' nepepaboTKa
2.5 I"aJI0TeHIIPON3BOIHEIE YTIIEBOIOPOIOB 4 1 B npunoxennu
Hroro no pazneny 35
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeTUHEeHN s
3.1 Cnuptel. Denon 11 1 B npunoxenuun




KapOoHunbHBIE COCTUHEHUS: AJTBICTH Bl U

3.2 keToHbl. KapboHoBbIie KucaoThl. Cl0oKHBIS 21 B npunoxenuun
a¢upsbl. XKupsl

33 YraeBosl 9
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkamye opraHuyecKkue coeIuHeHus

4.1 AmuHbl. AMUHOKHCIOTBL benku 12 B npunoxenuu
Hroro no pazneny 12
Pa3nen S. BeicokoMoOJIeKy I pHbBIE COCAUHEHNUSA

5.1 BricokoMoneKysipHbIE COETUHEHUS 6 B npunoxenuun
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJTACC

Taoanmna 2
KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMMHUYECKUX 9 B npunoxxenun
aneMeHToB /I. 1. Menneneesa
12 Crpoenue BemniecTBa. MHOTOOOpasue 1 1 B npunoxenuun
' BEIIECTB
1.3 XUMHYECKUE PEeAKIUU 19 1 3 B npunoxennn
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Hewmerannst 31 1 3 B npunoxenun
2.2 Merati 23 1 2 B npunoxernn
Hroro no pazgeny 54
Pa3znen 3. Xumus u :Ku3Hb
11 Metoibl TO3HAHUA B XUMUU. XUMUSA U 9
) KH3Hb
Hroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

102




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Tadauna 3
KosmnuecTBo yacos
Ne
Tema ypoka
n/n KoHTpoJsbHbIE IIpakTH4eckue
Bcero padoTbI padoThI
1 IIpeamer 1 3HaYeHUE OPraHUYECKON XUMUH, IIPEICTABICHUE O 1
MHOT000pPa3uu OPTaHUYECKUX COCTUHECHUN
DJEKTPOHHOE CTPOEHHUE aToMa yriiepoja (OCHOBHOE U
2 BO30YX/IEHHOE COCTOSIHUS ). BasieHTHBIE BO3MOKHOCTH aToMa 1
yriepoaa
3 XuMuyeckas CBSI3b B OpraHUUECKUX COeTMHEHUIX. MeXaHn3Mbl 1
00pa3oBaHMs KOBAJECHTHOW CBSI3H, CIIOCOOBI pa3phiBa CBI3EH
4 Teopus ctpoeHust opranndeckux coenquHenuii A. M. byrneposa 1
5 Bunel n3omMepun: CTpyKTypHasi, IpOCTPAaHCTBEHHAs. DJIEKTPOHHBIE 1
3¢ PeKTH B MOJIEKYyJIaX OPraHUYECKUX COCTMHECHUN
6 [IpencraBienne o KI1acCHPUKAIUN U CUCTEMaTHIECKasT 1
Homenkiarypa (IUPAC) opraandeckux BEMIeCTB
Knaccudukanus peakiuii B OpraHn4eckoil XuMHUH 1
CucreMmaruzanys 1 0000IEeHNE 3HAHUI 110 TEME 1
9 ATKaHBI: TOMOJIOTHYECKHH psif, 001mas opMylia, HOMEHKIIATypa 1 |
M30MEpHs, IEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
10 PuznyecKkue 1 XUMUYECKUE CBOMCTBA AIKaHOB 1
1 Haxoxnenue ankaHoB B npupoze. CriocoObl MoTy4eHus u 1

IMPUMCHCHUC aJIKaHOB




[Muknoankansl: oomas GpopMmyia, HOMEHKIATYpa U H30MEPHS,

12 O0COOEHHOCTH CTPOEHUS U XUMUYECKUX CBONCTB, CIIOCOOBI 1
MOJIy4EHUs U TIPUMEHEHUE
Pemenne pacu€THBIX 3a1a4 HA ONIPENCICHUE MOJIEKYJIAPHOU

13 (bopMyIIBI OPraHMYECKOTO BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB |
3JIEMEHTOB, BXOASIIUX B €ro cocTaB. CucTeMaTu3anus u
000011IeHNE 3HAHUH I10 TEME
AJKEHBI: TOMOJIOTHYECKHH psifl, 00mas hopMyia, HOMEHKIIATypa,

14 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL. 1
CrpyKTypHas U LUC-TPAHC-U30MEPUS AIKEHOB

15 du3nyecKne 1 XMMUYECKHEe CBOMCTBA alkeHOoB. [IpaBuio |
MapKkoBHHUKOBA

16 CriocoObI TTOTy4eHUsT 1 TPUMEHEHNE aTKEHOB 1

17 [Tpaktuyeckas padora Ne 1 o teme "[lonmydenue sTuieHa u )
M3y4YEHUE ero CBOMUCTB"

18 Pemenue pacy€THbIX 3a/1a4 Ha ONPEACICHUE MOJIEKYIIPHOU |
(bOopMyIIbl OPraHuYecKOro BEIECTBa

19 AnKagueHsl: CONpsKEHHBIE, U30JUPOBAHHBIE, KYMYJIUPOBAHHBIE. |
OcoOeHHOCTH PIIEKTPOHHOTO CTPOCHHUS

20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB 1

21 CriocoObI TTOTydeHUsT U TPUMEHEHNE aTKaIuEeHOB 1
AJKHUHBI: TOMOJIOTUYECKHH psif, 00mas (opMylia, HOMEHKIIATYpa,

22 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, 1
¢du3nveckrue CBONCTBA

23 XHAMHYECKUE CBOMCTBA aJIKHHOB 1

24 KauecTBeHHBIE peaKkIMM Ha TPOHHYIO CBSI3b 1

25 CriocoObI TTOTy4eHHUST U TPUMEHEHNE ATKUHOB 1

26 Pemenue 3ana4: pac4€Tbl 10 ypaBHEHUIO XMMHUECKON pEeaKIIU 1




27 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe
ApEeHBI: TOMOJIOTHYECKHUH psifl, 0011ast popMyiia, HOMEHKIIATypa.

28 DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII OSH30I1a U
TOJTyoJIa, UX (PU3UYECKUE CBOICTBA

29 XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINM 3aMEIICHUS

30 XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU [TPUCOCAUHECHMS,
OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oc00EHHOCTH XUMHUYECKHX CBOMCTB CTUPOJIA

1 Pemenue pacu€THbIX 3a/1a4 Ha ONPEAEIEHUE MOJIEKYIIPHOU
(bopMyIIbl OPraHNYeCcKOro BEIECTBa

33 CriocoObl mosTyueHus 1 IPUMEHEHNE apeHOB

14 ['eneTnyeckas CBA3b MEXKIY pa3IMYHBIMU KJaccaMu
YTJIEBOJOPOJOB

35 Pacu€rbl o ypaBHEHUSAM XUMHUYECKUX peakuuid. CucremaTu3anus
1 000011IeHNe 3HAHUH 110 TeMe

36 [Tpupoansriii ra3. [lomyTHbie HEPTIHBIC TA3BI

37 KameHnHsIi1 yroiib ¥ IPOIyKTHI €T0 TIEpepadOTKH

18 Hed1s 1 cniocoOsl e€ nepepabotku. [IpuMeHeHnEe TPOTYKTOB
nepepadoTku HepTH

19 ['eneTnyeckas CBA3b MEXKIy pa3IMYHBIMU KJaccaMu
YTJIEBOJOPOJOB

40 I"anoreHonpon3BOAHBIE YIIIEBOAOPOIOB: 3JIEKTPOHHOE CTPOCHHUE;
peaxkuy 3aMeIIeHNs] TaJIoreHa

41 JlenicTBUE 1IEI0YEH HA TaJIOTeHIIPOU3BOIHBIE. B3aumoencraue
JUTaJOreHaJIKaHOB ¢ MarHUEM U LIUHKOM

4 Cucremaru3zanusi 1 0000IIEHNE 3HAHHM 110 pa3eny

"Yraesogopobr"




43

KonTponbHas pabota mo Teme "YraeBomopoast"”

[IpenenbHBIC OTHOATOMHBIC CITUPTHI: TOMOJIOTHYSCKUAN Psifl, O0IIas

44 dbopMyIa, CTpOCHHE MOJICKYJ, U30MEPHs, HOMEHKIIATYpa,
kiaccudukanus, pusnuecKkue cBoiicTa

45 XHUMUYECKUE CBOMCTBA MPEAEITBHBIX OJTHOATOMHBIX CIIUPTOB

46 CriocoObI mosTyueHHs 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB

47 [TpocTteie auphl: HOMEHKIATypa U H30MEpHsi, 0COOEHHOCTH
(bu3NYECKUX U XUMHUYECKHUX CBOMCTB

43 MHOroaTOMHBIE CIUPTHI: ITUICHTIUKONb U TIUIEPUH, UX
¢bu3nyeckre U XMMHUYECKHE CBOMCTBA

49 CriocoOblI mostyyeHust 1 IPUMEHEHHE MHOTOaTOMHBIX CITUPTOB

50 ®deHoIT: CTpOCHHE MOJIEKYITBI, (PU3NYECKUE CBOMCTBA. TOKCUYHOCTh
¢dbenomna

51 XuMuyeckue cBoiicTBa (heHoa

52 CriocoObI ToTydeHust U mpuMeHeHne (heHomna

53 [TpakTuyeckas pabora Ne 2. Pemenue sKcriepuMeHTaIbHBIX 3aa4
o Teme "CrupTsl U HeHOTBI"

54 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe
AnbaEruabl U KETOHBI: 3JIEKTPOHHOE CTpOeHUE KapOOHMIbHOM

55 TpYyMIbl; TOMOJIOTUYECKHUE PAJIbL, 001Ias popmyia, H30Mepus U
HOMEHKJIaTypa

56 Anbaerupl U KeTOHBI: (PU3MUYECKHE CBOMCTBA; PEaKIUu
PUCOECTUHEHUS

57 Peakuuu okuciIeHHs 1 KaYECTBEHHBIC PEAKIINH allbJACTUIOB U
KETOHOB

58 CriocoOblI TTOTyYeHUS aJTbICTH/IOB M KETOHOB




O,Z[HOOCHOBHBIG MNpCaACIIbHBIC Kap6OHOBBI€ KHCJIOTHI, 0COOEHHOCTH

> CTPOCHHUS UX MOJIEKYJI

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PH3HUUECKUE
CBOMCTBA

61 XUMHYEeCKHE CBOMCTBA MPEIEIbHBIX OHOOCHOBHBIX KAPOOHOBBIX
KHCIIOT

6 OcobeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. MHOTOOOpasue
KapOOHOBBIX KHCIIOT
OcoOeHHOCTH CBOMCTB: HEMPEACIbHBIX H apOMaTHYECKHX

63 KapOOHOBBIX, TUKAPOOHOBBIX, I'MIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenn BBICHIMX KaPOOHOBBIX KHCIOT

64 [TonsiTHE O MPOM3BOIHBIX KAPOOHOBBIX KUCIIOT

65 CriocoObI mostyueHus 1 IpUMEHEHHE KapOOHOBBIX KHCIIOT

66 CrnoxxHbIe 3(DUPBI: TOMOJIOTHYECKUH psijl, 001mas Gpopmya,
M30MEpHs 1 HOMEHKJIaTypa

67 dusnyueckre 1 XMMUIECKHE CBOMCTBA 3(UPOB
Pemenne pac4€THBIX 3aa4: 10 YPABHEHUIO XUMUUYECKOU PEaKLIMH,

68 Ha ONpezieNICHHe MOJIEKYIIPHON (HOpMyIIbl OPraHU4YeCcKOro
BELIECTBA

69 [TpaxTrueckas padota Ne 3. PereHue sxcriepuMeHTaIbHBIX 3a/1a4
o Teme "KapO6onoBsie kucinotsl. CioxxHbie 23Guph"

70 Kupsr: ctpoenue, hpu3ndeckue 1 XUMHIECKUE CBOMCTBA
(runponus)

71 OcoOeHHOCTH CBOMCTB KUPOB, COIEPKAIIUX OCTATKU
HEMpeAeTbHBIX KUPHBIX KHCIOT. JKUpPBI B IpUpoIe

7 Mpbli1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE

neiicteue. [lonsiTue o cuAHTeTHYECKUX MOOIHKX cpenctBax (CMC)




I'eneTnueckas CBA3b YIrIJIICBOAOPOAOB U KUCIOPOACOACPIKAIINX

73 OpPraHUYECKUX BEIIECTB

74 PacuéTel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN

75 CucreMmaruzanys 1 0000IeHNE 3HAHUN 110 TEME

76 OO1mas xapakTeprcTHKa YTIEBOIOB U KiIaccu(HUKaIis yriieBOA0B
(MOHO-, TU- ¥ TTOJIUCAXAPUBI)

77 Momnocaxapusl: GU3NUECKHE CBOMCTBA M HAXOXKIACHUE B TIPUPOIC

73 [IpruMmeHneHne rarKo3bl, €€ 3HAYEHUE B )KU3HENCATENBHOCTH
opraHusma

79 Jucaxapuipl: caxapo3a, MaJibTO3a U JakTo3a. HaxoxaeHue B
MPUPOJIE U TPUMEHEHUE AUCaXapUIOB

20 [Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYI, (PU3NUECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

81 [TonsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX

2 Pemenue pacueTHbIX 3aa4 Ha OINpeIeTICHUE IO BbIXOAA
MPOJYKTA PEaKuu OT TEOPETHUECKH BOZMOKHOIO

&3 Cucremaruzanus 1 0000IIEHUE 3HAHHUM 110 pa3eny

%4 Konrtponsnas padora no reme "Kuciaopoacoaepxariue
OpraHu4ecKkue coeuHeHus"

25 AMUHBIL: KJTaccupUKaIMs, CTPOCHUE MOJIEKYJI, 001as hopmya,
M30MepHsl, HOMEHKIAaTypa U (u3nuecKrue CBOCTBa

86 XUMHUYECKHE CBOMCTBA alu(PaTHIECKUX aMUHOB

27 AHWINH: CTPOCHHE aHWJINHA, 0OCOOEHHOCTH XMMHUYECKUX CBOMCTB
aHWJIMHA

88 CriocoObI TOTy4eHHUs U IPUMEHEHNE anr(paTHIECCKUX aMUHOB

29 AMUHOKHCIIOTHI: HOMEHKJIATYpa U u3oMepus, (pru3ndecKue

CBOIiCTBa. OTZ[GJ'IBHBIG MMpEaACTaBUTCIIN O-aMHUHOKHUCIIOT




XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT, HX OHOJIOTHYECKOE

%0 3HaYeHUE aMUHOKUCIOT. CHHTE3 U TUIPOJIN3 MEeNTH/IOB !

91 benku kak mpupoaHbIe MOTUMEPHI; CTPYKTYpPbI OSJIKOB 1

92 XuMHYecKue CBOMCTBA OEKOB 1

93 A3oTcozepKalue reTepouKINYECKHE COEINHEHNS. |
HyxkienHOBbIE KHCIIOTBI: COCTaB, CTPOSHHE U OMOJIOTHYECKas pOJib

94 [TpakTrueckas padota Ne 4. PereHue sKcriepuMeHTaIbHBIX 3a/1a4 |
1o Teme "A30TcoaepKalie OpraHnuYeCKUe COeTUHEHUA"

95 [TpakTuyeckas pabora Ne 5. Pemenune skcriepuMeHTaIbHBIX 3a7a4 |
1o Teme "Pacno3HaBaHKne OpraHUYECKUX COeAMHEHU"

96 KonrtponsHas pabora o Teme "A30TcoaepKalire OpraHndeckue |
coelMHEeHUs"

97 OcCHOBHbIE MOHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX COETUHEHUN U 1
METO/JIbl UX CHHTE3a —II0JIMMEPHU3aLINs U TOJTUKOHACHCAUS

98 [TnacTmacchl. YTunu3zanus 1 nepepadoTka IiacTuKa 1

99 DJacToMepbl: HaTypaibHbI CHHTETUYECKUE Kayuyku. Pe3una 1

100 Bonokna: HaTypanbHble, HCKYCCTBEHHbIE, CHHTETHUECKHUE. 1
[TonuMepsl cienanTbHOTO HA3HAYECHUS

101 [Tpaktuyeckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 3a7a4 )
o Teme "Pacno3HaBaHue 1aacTMacc ¥ BOJIOKOH"

102 O06001IeHre U cucTEMaTU3aIMs U3YYCHHOTO MaTepuala o TeMe 1
"BbrICOKOMOJIEKYIApHBIE COCTUHEHUA"
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11 KJTACC

Taoauna 4
Ne Koan4yecTBO 4acoB
) Tema ypoka Koutpoanunie IlpakTuueck
n/n Bcero
padoThI ue padboThl

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 31eMeHT. M30Tonbl 1
2 CrtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIC UHCIIa 1
3 Knaccudukanust XMMHUYECKHUX dJIEMEHTOB (S-, p-, d-, f-3meMeHThI) 1
4 Pacnipenenenue 351eKTpOHOB TTO ATOMHBIM OPOUTAISIM 1
5 DNEKTPOHHBIE KOH(DUTYpAITUU AaTOMOB 3JIEMEHTOB B OCHOBHOM U |

BO30YKIEHHOM COCTOSTHUHI
6 DIIeKTPOHHBIE KOHPUTYpPAIIUA HOHOB. DJIEKTPOOTPHUIATEITHHOCTD 1
7 [Iepuonnueckuii 3akoH U [lepuoandeckast cucreMa XMMUYECKUX 3JIEMEHTOB 1

. . MenpneneeBa, CBSI3b C COBPEMEHHOW TEOPUEN CTPOCHHSI aTOMOB
2 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB M 00Pa3yeMbIX |

VMU MPOCTBIX U CIIOKHBIX BELIECTB MO TPYIIaM U Nepuogam
9 Cucremarusanusa 1 0000IIeHNE 3HAHUA 110 TEME 1
10 Bunbr xuMudeckoii cBsi3u. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3U. 1

Bonoponnas cBa3b. MexMOIIEKYIISIpHbIE B3aUMOAEHCTBUS
1 BaneHTHOCTh 1 BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM |

CTPYKTYPBI MOJIEKYJI C ©X T€OMETPUUYECKUM CTPOCHHUEM
12 [IpencraBnenus 0 KOMIUJIEKCHBIX COCIMHEHUSAX: COCTaB U HOMEHKJIATypa 1
13 BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. THIIbI )

KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA BEILIECTB
14 [TonsTne o nucnepcHbIX cucteMax. [IpeacraBieHne o KOJUIOUIHBIX PACTBOPax 1




UcTunnnie PACTBOPLI: HACBIMICHHBIC 1 HCHACBIIICHHBIC, PACTBOPUMOCTD.

15 Kpucrannoruapatet

16 Crioco0bI BeIpaXEHUS KOHIICHTPALUU PAaCTBOPOB

17 Pemenue 3aga4 ¢ KCnoyib30BaHUEM MOHATUH '"MaccoBas 40JII paCTBOPEHHOTO
BelecTBa', "MoJiIpHas KOHIIEHTpanus'"

18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB

19 Cucremarusanusa 1 0000IeHNE 3HAHUA 110 TEME
KonTtponsHas padora no temam "Crpoenue aroma. [lepuoauueckuii 3aKoH U

20 [lepnoauueckas cucrema xumuueckux 3nemeHTos /1. . Menneneesa',
"Ctpoenue BemecTBa. MHOrooOpas3ue BeniecTs"
Knaccudukanus XuMu4eckux peaxiyii B HSOpraHM4eckol 1 OpraHmyecKon

21 XUMHH. 3aKOH COXPAHEHHS MAcChl BEIIECTB; 3aKOH COXPaHEHMSI U
IIPEBPALICHMS] SHEPTUN IPU XUMHUECKHUX PEaKIMIX

22 Tennosie 3 PEeKTh XUMHUESCKUX peakiuil. TepMOXUMHUYECKHNE YPaBHEHUS

7 Boruncnenus no ypaBHEHUSIM XMMHUYECKUX PEAKIIUNA U TEPMOXUMUYECKUM
YPaBHEHUSIM

24 CKOpOCTh XMMUYECKON peakluy, e€ 3aBUCMOCTb OT PAa3JINYHBIX (PaKTOPOB.
Karanu3s n xatanusatopsl

25 ['oMoOreHHsbIe ¥ reTeporeHHbIE PEAKIIUU

26 [IpakTuueckas padora Ne 1 mo teme "BnusHue pa3auuHbIx pakTOpoOB Ha
CKOPOCTb XUMHUYECKOM peakiun"

27 OO6parumbie 1 HEOOpATUMBIE PEaKIIMH. XUMHIECKOE PAaBHOBECHE

)3 [IpakTuueckas padora Ne 2 o teme "BnusHue pa3auuHbIX (pakTOpOB Ha
MOJI0KEHUE XUMHUYECKOTO PaBHOBECHS"

29 OnexTponuTHyeckas auccornuanus. CHIbHbIE U c1a0ble SEKTPOJIUTHL.

CreneHp QHUCCOLUAILINNA




Nonnoe npoussenenue Boabl. Cpena BOOHBIX pacTBOpoB. Bonopoauslit

30 1
nokazatenb (pH) pactBopa

31 I'maponus coneii. Peakiuu, npoTekaroniye B pacTBOpax 3JIEKTPOIUTOB 1

1 [TpakTrueckas padota Ne 3 o Teme "XuUMHUUYECKHE PEAKIIMU B PACTBOpPax |
3JIEKTPOJIUTOB"

3 OKHCIUTENbHO-BOCCTAHOBUTENbHBIEC peaklvy. BaxkHeillre okuciurenu u 1
BOCCTaHOBUTEIHN

34 Merto 371eKTpOHHOTO (3JIEKTOHHO-HOHHOTO0) OajaHca 1

35 DNEKTPOIN3 PACTBOPOB U PaCILIaBOB BELIECTB 1

36 Pemenue 3aga4 pa3amyHbIX TUIIOB 1

37 Pemenue 3aga4 pa3amyHbIX TUIIOB 1

38 Cucremaru3zanus u 000011eHre 3HaHUH TTI0 TeMe " XUMUYeCKHue peakiuu' 1

39 KoHnTposbHas padota mo teme "XuMU4YeCKrue peakiuu" 1
[Tonoxenne HemeramioB B [leproinueckoi CUCTEME XUMUYECKUX JJIEMEHTOB

40 . . MenneneeBa 1 0COOEHHOCTH CTPOSHUS MX aTOMOB. Du3nueckue 1
CBOICTBa HEMETAJIOB

A1 AnoTponusi HEeMETa/uIoB (Ha IpUMepe KUCIopoaa, cepsl, hochopa u 1
yriepoja)

42 Bomopona: monydenue, puzndeckue 1 XMUMHUECKHE CBOMCTBA. [ uapuapl 1

43 lamorensl: HAXOXKEHHUE B IPUPOJE, CIIOCOOBI OMy4YeHUS, PU3NIECKUE U )
XAMHYECKHUE CBOMCTBA

44 I"anorenoBoiopoibl. BaskHeH e KUCTOPOICOAEPKAIINE COCTUHEHUS |
raJloreHOB

45 JlabopaTopHbIe U TPOMBIIIJICHHBIE CIIOCOOBI MTOTYYSHHS TaTOTCHOB. )
[IprMeHeHne raJoreHoB U UX COCAUHEHHI

46 [IpakTuueckas padora Ne 4. Pemenue skcriepuMEHTaIbHBIX 33a4 10 TeMe 1

"T"amoreusr"




Kucnopon: maboparopHbie U MIPOMBIIIJICHHBIE CTIOCOOBI MTOTYYCHHUS,

47 buznveckue u xumMuieckue coiictsa. O30H. [I[pumenenue kuciopoaa u
030Ha

48 Oxcuipl ¥ NEPOKCUIBI

49 Pemenue 3aga4 pa3amyHbIX TUIIOB

50 Cepa: HaXO)KI[eHI:Ie B IIPUPO/JIC, CIIOCOOBI MONydYeHUs, (PU3NIecKue
XUMHUYECKHE CBOMCTBA

51 CepoBoaopon, cyabpuasl

5 Kucnopoacoaepsxammue coeaunenus cepbl. OcoOEHHOCTH CBOICTB CEpHOMA
KHUCIIOThI

53 [IpakTuueckas pabora Ne 5. Pemenue skcriepuMEHTaIbHBIX 33a4 10 TeMe
"Cepa u e€ coenuHeHus"

54 A30T: HaX0XK/IeHHE B IPUPO/IE, CTIOCOOBI MOTy4YeHUs, (PU3UIECKUEe U
XUMHYECKHE CBOMCTBA. AMMUAK, HUTPU/BI

55 Kucnopozacoaepskammue coeauneHus azora. OCOOEHHOCTH CBOMCTB a30THOM
KHUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCAMHEHUH. A30THBIE YI00pEHUS

57 ®docdop: HaX0XKICHHUE B MPUPOJIC, CITOCOOBI MOTyUeHUs, PU3NIECKHUE U
xuMuueckue cpoiictBa. ®ochunbr u pochun

58 Oxkcunst hocdopa, pochopconepxamue kucnotel. Comu GpochopHoit
KHCIIOTHI

59 [Tpumenenue pochopa u ero coenuuennii. DochopHbie y10OpeHHs

60 [IpakTuueckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 33a4 10 TeMe
"Azot u pochop u ux coenuHeHUS"

61 VYraepon: HaXOXKJIeHHE B IPUPO/IE, AJUIOTPOIIHBIE MOIUBUKAIINY; (HPU3UYECKHe
U XUMUYECKHE CBOMCTBA, IPUMEHEHUE

62 Oxkcup yrinepona(Il), okcun yriaepona(IV), yronpHast KHCIIOTa U €€ COIH




63 Pemenue 3a1ay pa3nu4HbIX TUIIOB 1
64 Kpemuuii: HaxoxJ1eHuE B IPUPOJIE, CIIOCOOBI MOTyYeHusl, PU3NYECKUe U 1
XAMHYECKHUE CBOMCTBA
65 Oxkcua kpemausi(IV), kpemMHHEBasT KMCIIOTA, CHITMKATHI 1
66 [Ipumenenne kpemMHus U ero coequHeHuil. CTeKI0, ero nojay4yeHue, BUJIbI |
CTeKJIa
67 Pemenue 3aga4 pa3amyHbIX TUIIOB 1
68 Cucremaru3zanus u o0o0meHne 3Hanuii mo reMe "Hemeramnsr" 1
69 KonTtponbnas padota mo teme "HemeTammsr" 1
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOThI, KOPPEKLIHS OLIHOOK 1
71 [Tonoxenue meramios B [leprogndeckoil cUCTEME XUMUYECKUX 3JIEMEHTOB. |
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK aTOMOB METAJJIOB
7 OO6mume ¢puznueckue cBOMCTBA MeTaIoB. [[puMeHeHne MeTaioB B OBITY U 1
TEXHHUKE
73 Cnnasel MetaioB. Kopposust metanios 1
74 Pemenue 3aga4 pa3aMyHbIX TUIIOB 1
75 DNEKTPOXUMHUYECKHN Psijl HAMpsHDKeHU MeTaiioB. O0Imue crocoobl 1
MOJTyYEHUS] METAIIJIOB
O6mas xapaktepuctuka MmeTauioB [A-rpynmsl [Teprogudeckoit CUCTEMBI
76 XUMHUYECKHX 3JIeMeHTOB. HaTpuit u kanuii: monmydenue, Gu3nueckue u 1
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MMPOCTHIX BEIIECTB U UX COSAMHECHUN
O6mas xapakrepuctuka MmetauioB [[A-rpynmsl [Tepuoandeckoil cucTemsl
77 XUMUYECKHUX AJIEMEHTOB. Maruuii v KaJlblIWiA: MoJydyeHue, Gu3ndeckue u 1
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COSAMHECHUN
78 JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHSI 1
79 ANIOMHMHHUH: TIOTy4eHue, pru3nyeckre 1 XUMHUYEeCKHUe CBOMCTBA, TPUMEHEHHE 1




AmMoTepHbIe CBOHCTBA OKCUIA U THIPOKCH 1A ATFOMIHUS,

80 TUAPOKCOKOMIUIEKCHI aJIFOMUHUS, UX IPUMEHEHHE !

81 Pemenue 3anay pa3nu4HbIX TUIIOB 1

2 [TpakTrueckas padota Ne 7. PenieHue sKcriepuMeHTaIbHBIX 33/1a4 110 TEME |
"Metajuibl TJIaBHBIX noArpymnmn"

23 OOm1ast xapakTepUCTHKA METAIIIOB TOOOYHBIX noarpymi (Bb-rpymm) 1
[Iepronnueckoi CUCTEMBI XUMUYECKHUX 2JIEMEHTOB

24 Pusnueckue 1 XUMHUYECKUE CBOMCTBA XpOMa U €ro COeAMHEHUH, UX |
MIPUMEHEHUE

25 Baxuelimme coennHenus maprasia. [lepmanranar kanusi, ero |
OKHCIIUTEIbHBIE CBOWCTBA

26 duznyeckue 1 XMMUYECKHE CBOMCTBA JKeJle3a U ero coeiuHeHni. [lomyuenue )
Y IIPUMEHEHUE CILIaBOB JKEJe3a

27 duszndyeckre ¥ XUMAYECKIE CBOMCTBA MEIM 1 €€ COeTUHEHUM, MX |
MIPUMEHEHUE

28 dusndeckre ¥ XUMAYECKIE CBOMCTBA IIMHKA U €TI0 COSIMHEHNH, UX |
pUMeHeHne. [ NIPOKCOKOMITIIEKCHI IIUHKA

29 [IpakTuueckas pabora Ne 8. Pemenue skcriepuMeHTaIbHBIX 3324 10 TeMe 1
"Metauiel TOOOYHBIX oArpymm"”

90 Pemenue 3aga4 pa3amyHbIX TUIIOB 1

91 O06o0011eHne U cucTeMaTu3alus U3y4eHHOro MaTepuasa no teme "Metambr" 1

92 KoHnTtponbnas pabora mo teme "Mertamibr" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOThI, KOPPEKLHS OLIHOOK 1

94 Posib xuMuu B obecrieueHNH YCTOMUMBOTO pa3BUTH YenoBeyecTBa. [loHsaTHE 1
0 Hay4YHBIX METOJIaX UCCIIEI0BAaHUS BEIIECTB

95 HayuHble npuHIHIBI OpraHU3alMi XUMAYECKOTO MPOU3BOJICTBA. |

[TpoMbinieHHbIE CIOCOOBI MOTYYEHHS BAXKHEHIITNX BEUIECTB




96 XMMHYECKOE 3arpsi3HEHNE OKPY>KAOILEN CPEbl U €r0 MOCIEACTBUS

1
97 XuMus U 300pOBbE YeOBeKa. JIeKapCcTBEHHBIE CpEICTBA 1
98 Xumus nuny. Pois XumMuu B 00€CIIeUeHUH MUAIIEBOM O€30I1aCHOCTH 1
99 Kocmernyeckue u mapgromepHsie cpeacTBa. beiToBas xumus 1
100 XuMUs B CTPOUTENBCTBE. BaxkHeIre CTpOUTENbHBIE U KOHCTPYKIIMOHHbIE |

MaTepuabl
101 XuMHUS B CENBCKOM X03stiicTBe. OpraHnyecKrue 1 MHHEPAIbHBIE YI0OPCHHUS 1
102 Cucremarusanusa 1 0000IeHNE 3HAHUA 110 TEME 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IIpunoxenue
dopMma npeacrabieHusi HU(PPOBbIX BUIEOMATEPHATIOB B padoueil mporpaMme Kypc XMMHH.
10-11 knace (yriy0JeHHbIH YPOBEHb)

No | Tema yue6HOTO | ABTOpPCKHE JnakTrnueckui UHCTpyMeHTapuii: | OCHOBHOE coaepxxanue | Jimrens | Kpatkoe

n/ | 3aHATHUS MyOHYHBIC BUJIEO, ayzmo, TEKCTOBasl | MaTepuana HOCTh cofiep KaHue

n | (Komru4ecTBo obOyyJaromue nHpopmanus, TabauIkl, MarpaMMbl U (B NEeATETbHOCTH
4acoB) MaTepuabl/ T.[I. MUHYTax) | y4aluxcs

HUCTOYHHK, (mpakTHUyecka
Ha3BaHHE, s
BBIXOJTHBIE pabora/mabopa
TaHHBIC TOpHas
pabora/kelic u
T. 1.)
Oprannueckas xumust (10 kmacc)

1 N3omepust WnrepaktusHelii | [lonsitue 06 usomepuu [Tonatue 06 wu3omepun. | 80 MuH Pabota c
OPTraHUYCCKHUX MYyJIbTHUMCIHA http://orechem.ru/chem1/p2 12.php Bunpt H30MCpHH: HH(l)OpMaHHeﬁ
COeAMHEHU I y4eOHUK CTpyKTypHas H30MepHst CrtpykTypHas " ;

I'1 JlepsiOuHa, http://orechem.ru/chem1/p2 121.php | PPOCTPAHCTBCHHAA. KonTposibHbie
I''B. Kanrapus, — PazHoBugHOCTH CTPYKTYD BOIpOCHI 1.2
.. I'poies 1IpocTpaHcTBeHHAS H30MEpHS HOW U30MEPHUU: YIIIEPOT JIO.
Opranuyeckast http://orgchem.ru/chem1/p2_122.php | yoro CKeJIETA, ITOI0KEHUS, [Toctpoenue
XUMHUSL: BeO- MEXKKJIacCcoBasl. Mojenei
yuebHuk, 1998- PaznoBunHOCTH MOJIEKYJT C
2020 MPOCTPAaHCTBEHHOM KCTOJIb30BaHU
http://orgchem.ru M30MEpHUH: TEOMETPU eM
/ geckasi, ONTH4ecKas IJIaCTUIIMHA U
CIIMYEK

2 | XumHueckue WntepaktuBHbii | http://orgchem.ru/chem4/index4.htm | Peakuuu mno O-H-cBsizu: | 80 Mun Pa6ora c
CBOWCTBa MyJIbTUMEINA KHCIIOTHBIE CBOWMCTBA; TEOPETUIECKU
CITUPTOB y4eOHUK oOpazoBaHHe CJIOYKHBIX M

I'n [epsbuna, 3(upoB; OKHCIICHHE. MaTepUaIOM.
I''B. Kanrapus, Peaknmn no C-O-cBsasu: BuneoonsITsr:

J.U. I'pomies 3amemienne  OH-rpynmsr 1.B3aumoneiic




Opranunueckas

XUMUS; BeO-
yaeOHnk, 1998-
2020

http://orgchem.ru

JeruapaTaus
Ilonsarune 0

CIIUPTOB.
MPOCTHIX

a¢upax. 'opeHue ciupToB.

TBHE CIIUPTOB
¢ MeTan
JINYECKUM
HaTpueMm. 2.
Oxucnenne
JTaHO

Ja pacTBOPOM
nep
MaHraHarta
KaJIus. 3.
BsanMonelicTs
ue
OpoMOBOAOPO
JIa C ATUIOBBIM
cnuproM. 4.
Oxuciienue
STHIIO
BOTI'O
OKCH
nom menu (II).
5. OxucaeHue
9TaHO

na (Tect Ha
AJIKOTOJTh ).

6.
KauecTBennas
peakmus ~ Ha
9TaHOI.

cnupra

OdopmiieHue
AHWINH HNudoypox. https://infourok.ru/material-u-urokam- | Ctpoenue MouiekyJibl | 80 MUH Pemenue
bubnmoreka keysi-po-himii-474040.html aHWJIMHA. XuMudeckue MMO3HaBaTENIbH
MaTepHAJIOB. http://orechem.ru/chem5/index5.htm CBOICTBa aHUJINHA. OH 3a7adu
AdanacreBa .| [lomyuyeHue u mpuMeHEHUE Odopmnenue
[TomyueHne aHUJIMHOBBIX KpacuTesen
M.H. aHMJIMHA. Peaknuu




«Cospemennvie
0bpazosamenvibl
e mexnonoauu.: 17
+ 3 keiicos no
XUMUUY
https://nsportal.ru
/afanasieva53/
AMUHBI. AHUINH

https://www.youtube.com/watch?v=6q

3IVKINYpI
Kpacutens cBoumu pykamu:

AHUIMHOBBIN xenThIid/Synthesis of
Aniline Yellow
https://www.youtube.com/watch?v=W

d-Fq2AA0s0
https://www.youtube.com/watch?v=od

G_yWd4y8w
YpaBHeHUs peakuuit

https://file.ineo.tpu.ru/VLabs/ORGCH
EM azodyes/theory.pdf

ANa30TUPOBAHUA n
a30Co4YCTaHusA

[Tonumepst WntepaktuBHbii | http://orgchem.ru/chem6/index6.htm OcHoBHbIE TOHATUA XUMUHU | 80 MUH Pa6ora c
MyJIbTUMEANA Beenenne MOJIMMEPOB: MOHOMED, uHpopmanuen
yu4eOHUK OCHOBHBIE IOHSTHS MTOJINMED, CTPYKTYpHOE ;

' [epsbuna, CriocoGei mosyuermus TIM 3BEHO, CTEIIEHD Kontposnbhbie
I''B. Kanrapus, MOJMMEPU3ALINH, BOINpOCHl  2.7;
J.N. I'pores MOJIEKYJISIpHAs macca 5.5
Opranunueckas noJjuMepa. Cnoco0w1 Kpoccsopna 3
XUMUSL: BeO- MOJIYYEHUs  MOJIUMEPOB:

yaeOHnk, 1998- MOJMMEpHU3aLUS u

2020 MOJIMKOHICHCALIHS

http://orgchem.ru

/

JlekapctBa [MopTan POIII YPOK 1410 xmace dapmakosornyeckas 40 muH [Ipocmotp
Astop: boauna | Ypok 14. Xumus u 310poBbe uenoBeka | XUMHUSL. BHICOYpPOKa,
Ounbra https://resh.edu.ru/subject/lesson/5452 | PaCIpOCTpaHEHHbIE BBITIOJTHCHIE
TeHHANbEBHA Istart/150796/ JIEKapCTBAa, UX Ha3HAYCHUE TPEHUPOBOH

u MIPOTUBOINOKA3aHHUS. BIX  3a/IaHMI;
[IpaBuna 0e30MmacHOTO TBOPUYECKOE
MIPUMEHEHUS 3aJlaHue 10
JIEKApCTBEHHBIX COCTaBJICHUIO
IIpenaparoB WHCTPYKIUU




1o

MIPUMEHEHUIO
JIEKAPCTBEHHBI
X CPEJICTB
O6mras xumust (11 xmacc)
Xumunueckas Buneoypoku B | Buneoypok no xumun "Bujibt [ToBTOopenue u 0606menue | 80 MuH IIpocmotp
CBs3b HHTCPHET XUMH4Yeckux cBs3en. KoBajieaTHas u 3HAHWM 10 KOBaJCHTHOHU M BHUICOYPOKaA,
https://vide:ouroki T (CER MOHHOU } CBSI3H, pabora C
.net/blog/videour https://www.youtube.com/watch?v=2 MeTaIHecKol " MaTepuaioM
ok... ) BOJIOPOTHOM CBSI3SIM. yaeOHUKa
GrFgsfayjg OcHoOBHBIE (§4),
XapaKTEPUCTUKU COCTAaBJICHHE
KOBAJICHTHOM CBSI3H, Kak o0oOmaroniei
Hauboiee TaOJIALBI
pacnpoCTpaHEHHOIO THIA «Tunsr
B3aUMOJICHCTBUS YaCTHUI] U XUMHUYECKUX
MEXaHu3M  00pa30BaHUA CBA3EN»;
KOBQJICHTHOM CBSI3H. OTBETHI Ha
Enunas npuponaa BOIIPOCHI.
XUMHYECKOM CBSI3HU
Cocras aroma | [lopran POII YPOK 1|11 xnace XUMHUYECKUI aneMeHT. | 40 MuH IIpocmoTp
Astop: bonuna . Hyxknuasr. H3otomnsbl. BUJICOYpPOKa.
Obra VYpoxk 1. XuUMHUECKUN  DIIEMEHT. 3AKOHEI COXpAHCHHS Pemenue
TeHHANBEBHA Hyxnupaer. M3oTomnkl. 3aKOHBI MACCHI H SHEpTHH B XHMHH pacUETHBIX
COXPAHEHHUS MACChl U IHEPTUU B XUMHUH 3a1aq 110 TeEME
https://resh.edu.ru/subject/lesson/6479
/start/150989/
Knaccudukanu | [Topran POIII YPOK 5]11 kmacc Peaknun,  unymume ¢ | 40 Mun N3yuenue
s XUMHYECKUX | ABTOp:  boamHa | Vpok 5. Knaccuukanus XMMAYECKAX | M3MEHEHHEM coCTaBa BOIIpoca,
peakuuii Omnbra peakumii BEIIECTBA. TPEHUPOBOYH
['enHanbeBHA bI€ 33JIaHUS 1O

Knaccudukanus peakmmii
0 pa3HbIM MpHU3HAKAM:

YUCILY u COCTaBy

TEMCE.




MCXOJIHBIX
MIPOAYKTOB
TerioBoMy 3¢ dekry; 1o

BEIIECTB U
peaxuuu;

HaIIpaBJICHUIO
IIPOTEKAHU; o
HU3MEHEHUIO CTENEHU

OKHWCJICHUS; 0 YHCiy (as;
HAIMYHIO KaTaIn3aTopa.

MerTamisl Kanan  AHzpes | ATIOMUHHM — caMbIi Amromuuuii; Haxoxaenue | 40 MuH Keiic
CrenenuHa: pacnpocTpaHEHHBIN METaIUT Ha 3eMiie | B mpupoje; (hu3nuecKkue u «[oporoii
https:/fwww.yout | pyng.//www.youtube.com/watch?v=B | xummeckue  cBoiicTsa; TTONIapoK»
ube.com/user/aste

. Ov3Etp72 1 MIOJIy4E€HUE U IPUMEHEHUE
penin -

XumMuieckoe https://cifra.schoo | https://cifra.school/media/conspect fil | OcHoBHBIE ¢dakTops! | 40 MuH Pabora c

3arpsi3HCHUE 1/topics/chem/8/? | es/004e2f53-d775-4370-b3bl- XUMHYECKOTO 3arps3HECHUS MaTepraioM

OKPYKatOIICH | complexity=0 92bcf02c8f48.pdf OKPYKaIOIEH Cpeb; yueOHuKa;

cpemzl. MUCTOYHUKM XHUMUYECKOTO HaACaHue

«3enéunas acce o

XUMUSD 3an$I3HeHI/I5IV npobieme

OKpY KaroIen CpeIbl; B3aMMOJICHCTR

CIOCOOBI OXpaHbl; TOHITHE
«3enéHas XUMUS; oOmme
HPUHIUITBI «3eNEHOM»

XUMHU.

Hs 00IIIeCTBA U
MPUPOABI U UX
pa3BUTHE Ha
COBPEMEHHOM
JTare







