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OenepanbHas  padoyas nOporpaMma MO y4eOHOMY  MOPEAMETy  « XHUMUS
(yriyOnéHHBIA YPOBEHB) (MpeaMeTHas 00yacTh «ECTECTBEHHO-HAYyUHBIE MPEAMETHDY)
(1anee COOTBETCTBEHHO — MporpaMma Mo XMMHM, XUMUS) BKITIOYAET MOSCHUTEIBbHYIO
3aMKUCKY, COJEPKaHUE OOYYCHHSI, TJIAHUPYEMbIC PE3YJIbTaThl OCBOCHMS MPOTrPaMMbI
0 XMMHUH, TEMATHYECKOE TUTAHUPOBAHUE.

HOACHUTEJIBHAA 3AIIMCKA

[TporpaMMa Mo XMMHM Ha YPOBHE CpPEAHEro o0wmero oOpa3zoBaHUsl pazpadoTaHa
Ha OCHOBe DenepaibHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpazoBaHuu
B Poccuiickoii denepanmmy», TpeOOBaHWM K pe3yjbTaTaM OCBOCHHS (PenepanbHOM
oOpa3oBaTeNnbHOW  mporpaMMmbl  cpeaHero  oduiero  odpaszopanusi(DOIT  COO),
NPEICTABJIICHHBIX B DenepalbHOM TOCYAApPCTBEHHOM O0pa30BaTEIbHOM CTAaHIAPTE
COO, c¢ yuérom KoHuenumu npenogaBaHus ydeOHOro mnpeaMmera <« XHMU»
B 00pa3oBarebHBIX Opranu3anusax Poccuiickoii dexepanyiv, peaan3yrmnuX OCHOBHBIE
o0pa3oBareibHBIE MPOrPaMMBbl, M OCHOBHBIX MOJIOOKEHUH «(CTpareruu pa3BUTHs
Bocrutanust B Poccuiickoit denepaumm Ha nepuon ao 2025 roma» (PacmopsbkeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XWMHS Ha YPOBHE YIIIYOJIEHHOTO M3YUYEHHS 3aHHMACT BOKHOE MECTO B CHCTEME
€CTECTBEHHO-HayYHOro oOpa3zoBanus ydamuxcs 10-11 kmaccoB. M3yuenue npeamera,
peanu3yeMoe B YCIOBUAX TU(PPepeHIIMPOBaHHOrO, TPOPUIBHOr0 00YUEHHUS, TPU3BAHO
obecrneunTh 00MEOOPa30BaATENBHY0 W OOIIEKYJIbTYPHYIO MOATOTOBKY BBINYCKHUKOB
HIKOJIbI, HEOOXOIMMYIO Il aJanTauuu UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KU3HU
B COLIMYME, A TAKXKE ISl MPOAOCDKEHUS 00YUECHHS B OPraHu3anusx mpodeccHOHATbBHOTO
00pa3oBaHusl, B KOTOPBIX XUMUS SBISETCS OAHON U3 TPAUOPUTETHBIX JUCLIUTIIIVH.

B nporpamme mo XuMuM Ha3HAUEHUE NpeaMeETa « XHMHU» TMOIYyYaeT MOAPOOHYIO
MHTEPNPETALMIO B COOTBETCTBUM C OCHOBOIONAraroImmMu nosoxkeausmu OI'OC COO
0 B3aUMOOOYCIOBIIEHHOCTH LIETIEH, COAEPKAHUS, PE3yAbTaTOB O0YyUEHUs U TpeOOBAHU I
K YPOBHIO MOJATOTOBKHM BBIMTYCKHHUKOB. CBHJAETEIBCTBOM TOMY SIBJISIFOTCSL CIEAYFOIINE
BBIMOJHAEMBIE TPOrPAMMOM 1O XUMUU (QYHKIIHH:

— MH(QOPMALMOHHO-METOMYECKAs,  pealm3alms  KOTOpoil  obecneumBact
NOJyYEHUE MPEACTABICHUS O LENAX, COACPXKaHWUM, OOwIeH cTpareruu OOY4CHHs,
BOCIIATAHUS W PA3BUTUSL OOYYAOLIMXCS CPEACTBAMM MPEAMETA, U3yYaeMOIr0 B paMKax
KOHKPETHOTO MPOQuIs;

— OpPraHM3allMOHHO-TUIAHUPYIOLIAs, KOTOpas MNPEAyCMaTpUBAET ONPEICIICHUE:
NPUHLAIIOB CTPYKTYPAPOBAHMSI U TIOCIIEI0BATEIbHOCTH U3YUEHUs yUeOHOrO Marepuaa,
KOJIMYECTBEHHBIX M KAQUYECTBEHHBIX €r0 XapaKTEPHUCTUK, MOAXOAOB K (POPMHPOBAHUIO
COAEPXATENbHOM OCHOBBI KOHTPOJS M OLUEHKH O0pa30BaTClbHBIX IOCTHKEHUH
o0yvarommxcss B paMKax MTOTOBOM arTectaumu B (OpME €AMHOrO TOCYAAPCTBEHHOTO
3K3aMEHA M0 XUMUHU.
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[Tporpamma i yriyOaEHHOTO U3YYECHUS XUMUU:

— YCTaHAB/IMBACT WMHBAPUAHTHOE TMPEAMETHOE COACpKaHUE, O00s3aTelbHOE
IJIs. U3yYEHHs B paMKax OTACIbHBIX MpoQuieH, mpeaycMaTpuBacT pacnpeacicHue u
CTPYKTYPUPOBAHKUE €r0 MO KjaccaM, OCHOBHBIM COJEP)KATEJIbHBIM JIMHUSM/pazaesam
Kypca,

— JAéT MPUMEPHOE PACHPEICIICHUE YYE€OHOIO BPEMEHH, PEKOMEHIYEMOTO
1Sl UI3YYEHUSL OTJCIIBHBIX TEM;

— MpemiaracT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYCHHs yUeOHOro MaTtepuania
C YUETOM JIOTUKU MOCTPOEHUSI Kypca, BHYTPUMTPEIMETHBIX M MEXKIPEAMETHBIX CBS3CH;

— JaéT METOAMYECKYIO HMHTEPNPETALMIO Lejdeld M 3a4ad W3y4deHHs MOpeaMeTa
Ha yIIyONEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEAHETO
o01ero 00pazoBaHus, COACPKATEILHON XapPaKTEPUCTUKU TIAHUPYEMBIX PE3yJIbTATOB
OCBOCHHUSI OCHOBHOH 00pa30BaTe/IbHOW MpOrpaMMbl CPEeAHEro o0IIero o0pa3oBaHUs
(IMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAKKE ¢ YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENIbHBIX ACHCTBUANA OOydYarOIErocss MO OCBOCHUIO  COACP)KAHHS
npeaMera.

[To BceM Ha3BaHHBIM TMO3UIMSAM B TNpOrpaMMe MO XWUMUU MOPEAyCMOTPEHA
IPEEMCTBEHHOCTh ¢ OOYYEHMEM XMMHWHU HA YPOBHE OCHOBHOIO 00OHIETO OOpa3oBaHMSI.
3a npeaenaMmu YCTAHOBJIEHHOM MpOorpaMMoi Mo XUMHUKM 00s3aTeIbHOM (MHBapUaHTHOM )
COCTaBJISIIOUICH coNEpKaHUs Y4eOHOro mpeaMera «XUMHUs» OCTAETCs BO3MOKHOCTH
BbIOOpa €ro BapMAaTMBHON  COCTABISIFOLICH, KOTOpass JOJDKHA — ONMPEAENsAThCS
B COOTBETCTBHHU C HAMPABJICHUEM KOHKPETHOTO Mpodusis 0OyueHusl.

B coorBerctBMM ¢ KOHUeNTyalneHbiMH  nonoxkeHusmu  OI'OC  COO
O HA3HAUYEHWUW TMPEAMETOB 0a30BOro H YIUIYOJEHHONO YPOBHEH B CHCTEME
qu(PepeHIMPOBAHHOTO O00YUYEHUST HA YPOBHE CPEAHEro 00IIero o0pa3oBaHUsl XUMHUS
HA YpOBHE YIIyOJEHHOTO M3YUEHMsl HAMpaBJIEH HA PeaM3allio MPEeEeMCTBEHHOCTH
C MOCJEAYIOUIMM HTAroOM MOJYYEHUsS XUMHUYECKOTO 00pa30BaHUsl B PaMKax M3yUECHMUsI
CMCIMATIbHBIX €CTECTBCHHO-HAYYHBIX M XMMHMUYECKMX JUCIUMIUIMH B BYy3aX U
OpraHu3auusax CpeaHero mpoecCHOoHaNBHOrO0 00pa3oBaHus. B 3TOil CBs3M m3yueHue
npeaMeTa « XMMuUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YITyOIeHue
TEOPETUYECKONH W MPAKTUYECKOHW  MOArOTOBKM  OOYYalOIIMXCs,  BbIOpABLINX
ONnpeAcaEéHHbIA Mpoduiib OOyYEHHUs, B TOM YHCIE € NEPCIEKTUBON MOCIEAYIOUIErO
NOJY4YEeHUsT XMMHMYECKOro 0Opa3oBaHWs B oOpraHuzaiusx MnpodecCHOHATHLHOIO
obOpazoBanus. Hapsany ¢ stum, B cBete TpeboBanuit GI'OC COO k mnaHUpyeMbIM
pe3yJibTaraMm OCBOCHHS (heAepalibHOM 00pa3oBaTEbHONW MPOrpaMMBbl CPEAHETO OOLIETO
00pa3zoBaHUs U3yueHUE MpeAMeETa « XMMUS» OPUECHTHUPOBAHO TAKXKE HA PEIICHUE 3aja4
BOCMUTAHUS W COLMATBHOTO pPa3BUTUs OOYYalOIMXCs, HA (POPMUPOBAHUE Y HUX
OOIEUHTEINIEKTYAIbHBIX YMEHUN, YMEHWH paluoHanu3aluu y4eOHOro Tpyjaa |
0000MEHHBIX  CHOCOOOB  JCATELHOCTH,  HMMEKOMUX  MEKIUCIUAILTAHAPHBIN,
HAAIPEAMETHBIN XapakTep.
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COCTaBISIIOIIMMA  TIPeAMETAa «XHUMHS» HA YPOBHE YIUIYOJIEHHOTO W3yYEHUS
SBJISIFOTCS YIITyONEHHBIE KypChl — « Opranuyeckas Xumus» 1 «O0Ias 1 HEOpraHu4ecKast
xumusy. [lpm onpegeneHuM MoAXoa0B K OTOOPY M CTPYKTYPHOM OpraHu3anuu
COAEpXaHMs 3THX KYPCOB B MPOTrpaMMe MO XMMHUHM 32 OCHOBY MPHHSITHI MOJIOKEHUS
OI'OC COO 0 paznuunsx 6a30BOro M yriiyOJEHHOTO YPOBHEN U3yUEHUST TPEAMETA.

OcHoBy coaepkanust KypcoB « Opranudeckast xumus» 1 « O011as i HeopraHmieckast
XHUMHUS» COCTABJISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUNA M YMEHWH, OTHOCALIMXCS
K 0a30BOMY YPOBHIO H3yUEHUS MPEAMETA. ITa CUCTEMA 3HAHUM TIOTY4AET ONPEeACTEHHOE
TEOPETUYECKOE JONOJHEHHE, TO3BOISIOIIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OOBIINI
00bEéM  (pakToOrMUecKkoro marepuana. Tak, Ha yrayONEHHOM YpPOBHE M3YYEHU S
npeaMeTa 00eCrevYeHa BO3MOXKHOCTh 3HAYMTEIBHOTO YBEIMYEHHsS OO0ObEMA 3HAHWMN
O XAMHYECKUX DBJIEMEHTAX W CBOWCTBAX WX COCAMHECHWHA HA OCHOBE PACHIMPEHUS W
yriayOJIeHusT — MPEACTAaBICHW O  CTPOCHWMM  BEHIECTBA, XHMHMYECKOH  CBSI3M
U 3aKOHOMEPHOCTSAX NPOTEKAHUS PEAKIMI, pacCMaTpUBACMBIX C TOYKM 3PEHUS
XUMHUYECKONH KUHETHKM W TEPMOAMHAMHKM. M3yueHne NepuoaMyYecKOro 3akoHa W
[leproanyueckoil CHUCTEMBI XHMHMYECKHX DJJIEMEHTOB Oa3MpPyeTCsl HA COBPEMEHHBIX
KBAHTOBOMEXAHMYECKUX NPEICTABICHUAX O CTPOCHUM aroMa. XWUMHYECKass CBS3b
OOBSCHSIETCA C TOYKHM 3PCHHS SHEPreTUYECKMX WM3MEHECHWU Npu €€ 00pa3oBaHWMU W
Pa3pYILICHUY, a TAKXKE C TOUKH 3PCHHSI MEXaHU3MOB €€ 00pa3oBaHus. M3yueHue TUIIOB
peakumii  JOMmoNHAeTCs (POPMUPOBAHMEM TMPEACTABICHUI 00 3JIEKTPOXUMUYECKUX
poLeccax M AJIEKTPOIN3E PaCIuIaBOB M PACTBOPOB BEIIECTB. B Kypce OpraHnydeckon
XHUMHH TTPH PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH COCAUHEHUH yaensieTcst 0coboe
BHUMAaHUE BompocaM 00 BIeKTPOHHBIX 3((eKkTax, 0O B3aMMHOM BIUSHUU aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PEaKUi.

Oco0o¢ 3HaYeHWE MMEET TO, YTO HAa COACP)KAHUE KYPCOB XUMHHU YIIIyOIEHHOTO
YPOBHSI M3YYCHHUs IJI KJIACCOB OMPEAENIEHHOro nmpoduns (rmaBHbIM 00pa3oM Ha MX
CTPYKTYPY M XapaKTep AOMOIHEHUH K 00IICH cucTeMe MPEAMETHBIX 3HAHW A ) OKa3bIBAIOT
BIIMSIHME CMEXKHBIC MPeAMEThl. Tak, HanpUMep, B COACPKAaHUM MPEAMETA JUIsl KIAcCOB
XUMUKO-(pr3rueckoro npoduist 00JbInoe 3HAYEHUE OyAyT UMETh 3JIEMEHTHI Y4€OHOro
mMarepuasa no oomel xumun. [Ipn u3yueHnn npeaMera B JAHHOM CI1y4ae akIEeHT OyaeT
CENaH Ha OOIIHOCTh METOAOB IMO3HAHWs, OOIIHOCTH 3aKOHOB M TEOPUH B XUMHUHU WU
B (pM3MKE: aTOMHO-MOJIEKYJISIPHAsE TEOPHs (MOJEKYJIIpHAs TEOpUs B (PU3HKE), 3aKOHBI
COXPaHEHUS! MAcChl U SHEPTUM, 3aKOHBI TEPMOJNHAMUKH, 3JIEKTPOSIN3A, MPEACTABICHUS
O CTPOEHHH BEIIECTB U IPYroe.

B To e Bpemsi B COAEp)KaHUM MpeaAMETa sl KJIACCOB XMMHUKO-OMOIOTMYECKOrO
npoduis OONMbIINMI YACTbHBINA Bec OyIeT UMETh OpraHuveckas xumus. B 3Tom cinydae
PEIOCTABISAETCS BOBMOMKHOCTD s 00J1e€ 00CTOSATENILHOTO PACCMOTPEHUS XUMUYECKOM
OpraHu3aluy KIETKH KaK OWOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOH BXOJAT,
K TMPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK JMMHUABI, OCIKH, YIJICBOMBI,
HYKJICMHOBBIC KHUCIIOTBI W Jpyrue. llpm 3TOM 3HaHMS O COCTaBe M CBOMCTBax
NPEICTABUTENEH OCHOBHBIX KIJIACCOB OPraHMYECKHWX BEHIECTB CIY>KaT OCHOBOH
JUTSL U3YYEHUS CYITHOCTH MPOLECCOB (POTOCHHTE3A, ABIXAHHUS, MTUILIEBAPEHUSI.
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B muane (QopMHpoBaHMS OCHOB HAYYHOTO MHMPOBO33PEHMS, OCBOCHHS
OOLIEHAYYHBIX METOJOB IMO3HAHWS W OMNbITA MPAKTUYECKOrO MPUMEHECHUS HAy4YHBIX
3HAHWWA W3y4yeHUE TMpeaMeTa «XWUMHS» Ha yOIYOJEHHOM YPOBHE OCHOBAHO
HA MEXKIPEAMETHBIX CBA3SX C YYCOHBIMM MPEAMETAMH, BXOJIUIMMU B COCTaB
OpeaMETHBIX  oOnacTell  «ECTeCTBEHHO-HAY4YHBIE MpEeaMEThl», «Marematuka W
uHpopMmarrka» U «PyCCKHUiA SI3bIK U JIUTEpATypay.

[Tpyn u3yueHnn yueOHOro npeaMera « XUMHs Ha YIITyOJIEHHOM YPOBHE TAKXKE, KaK
HA YPOBHE OCHOBHOT'O M CPEAHEr0 00ero oopazoBanus (Ha 0a30BOM YPOBHE), 3aaaucii
NEPBOCTENCHHON 3HAYMMOCTH SIBISIETCS (DOPMUPOBAHME OCHOB HAYKM XUMHUHM Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW IEITEIBHOCTH YEIOBEKA W
OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. PelieHue 370l 3a1aum Ha yriyOJIEHHOM
YPOBHE U3YUCHHUS IIPEAMETA IIPEAIONIAracT Pean3aiio TaKuX LEJIEH, KaK:

— (opmMupoBaHHME  TPEACTABIECHUI: O  MarcpuajlbHOM  €OUHCTBE  MUDA,
3aKOHOMEPHOCTSAX W IIO3HABACMOCTH SIBJICHHU IIPUPOABI, O MECTE XHMHUHU B CHCTEME
€CTCCTBCHHBIX HAyK M €€ BeAyledl poim B OOECHEUYECHUWH YCTOMYHMBOIO PABUTHS
YEJIOBEYECTBA. B PEIICHUM MPOOJIEM 3KOJIOTMYECKON, SHEPreTHUECCKOW W MUIIEBOM
0€30MacHOCTH, B PA3BUTUM MEAMIMHBIL, CO3JAHWM HOBBIX MAarepHalioB, HOBBIX
WUCTOYHUKOB DJHEPrUHM, B OOECICYEHHH PANMOHAIBHOIO MPUPOAOIOJIL30BAHNUS,
B ()OPMUPOBAHUM MUPOBO33PEHHS U OOLICH KYJIBTYPbI UEIOBEKA, 4 TAK)KE IKOJIOTUUECKH
000CHOBAHHOIO OTHOLICHHS K CBOEMY 3I0POBBIO M PUPOAHOMN CpelE;

— OCBOCHHME CHCTEMBI 3HAHHWM, JISKAIIUX B OCHOBE XMMUYECKON COCTABIIAFOIICH
€CTECTBCHHO-HAYYHOI KapTHHBI MAPA: (PYHIaMEHTAIBHBIX MOHATUN, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHWM BEIIECTBA HA Pa3HBIX YPOBHAX —
ATOMHOM, WOHHO-MOJIEKYJIIPHOM, HAAMOJEKYISIPHOM, O TEPMOAUHAMUYECKAX U
KUHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUSA XUMHUYECKUX PEaKIUil, O XUMHUYECKOM
PAaBHOBECUM, PAcCTBOPAX M JMUCIEPCHBIX CUCTEMAX, 00 OOIMMX HAyYHBIX NPUHIMIAX
XUMHUYECKOT0 ITPOU3BOICTBA,

— (opmupoBaHrEe y 00y4arOIMXCsl OCO3HAHHOIO MOHMMAaHHs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHWYECKMX 3HaHWUH Ui OOBACHEHUS KIIOUEBBIX HJCH W mpodiem
COBPEMCHHOH XHUMWH, JUisi OOBSICHEHUS M MPOTHO3UPOBAHUS SIBJICHUM, WMEHOIMIMX
€CTECTBCHHO-HAYYHYIO IPUPOY; TPAMOTHOTO PELICHHMS MTPOOIJIEM, CBA3aHHBIX C XUMHEH,
NPOTHO3UPOBAHMS, AHAIM3a M OLCHKH C MO3ULMI SKOJOrMYEeCKOW O€30MacHOCTH
MOCJEACTBUNA OBITOBOM W MPOW3BOJICTBCHHON JEATCILHOCTH YEJIOBEKA, CBS3aHHOW
C XUMUYECKMUM TIPOM3BOJICTBOM, HCITOJIb30BAHUEM U TIEPEPA0OTKON BELIECTB,

— yrayOJIeHHE NPEACTABIIEHUI O HAYYHBIX METOJAX MO3HAHMS, HEOOXOAMMBIX
JUIE TPUOOPETCHHUS YMEHHI OPUEHTHPOBATBCS B MHUPE BELIECTB M OOBICHCHUS
XUMHAYECKUX SBJIEHUM, UMEFOLIUX MECTO B NPUPOJE, B MPAKTHYECKONW NEATENBHOCTH U
MMOBCETHEBHOM YKU3HMU.

B nnane peanuzanum nepBoOvYEepeAHBIX BOCIIUTATENLHBIX H PA3BUBAOLIMX (PYHKINH
LEJIOCTHOM CUCTEMBI CPETHETO 001IEro 00pa30BaHKs MPU U3YYCHUH MTPEAMETA « X UMUSD)
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Ha YrayOJIEHHOM YPOBHE OCOOYIO aKTyaJlbHOCTh MPUOOPETAIOT TAKUE LIETW W 3a/ayH,
KakK:

— BOCIUTAHUE YOCKIAEHHOCTU B MO3HABAEMOCTH SIBJICHUH TPUPOABI, YBAKEHMUS
K TIPOLIECCY TBOPUYECTBA B OOJACTM TEOPETHUECKUX M MPUKIAIAHBIX HMCCIEIOBAHUMA
B XUMUH, (POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH,

— Pa3BUTHE MOTHUBALIMHU K OOYUEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS 0OIEYETIOBEYECKUX [ICHHOCTEH;

— Pa3BUTUE TMO3HABATEJbHBIX MHTEPECOB, HWHTEJIEKTYaIbHBIX W TBOPYECKHUX
COCOOHOCTEH 00yJaromuxcsi, (POPMUPOBAHME Y HUX CO3HATEIBHOTO OTHOLICHUS
K CaMOOOpa30BaHMI0 W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHMIO YCHEHIHOW
npoecCHOHANBHOM W OOIIECTBEHHOW JEATENBHOCTA, OTBETCTBEHHOIO OTHOLICHUS
K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

— (hopMUpoBaHKE YMEHUI U HABBIKOB PA3YMHOI'0 MPUPOIONOIb30BAHMUS, PA3BUTHE
DKOJIOTMYECKOW  KYJbTYphl,  MNpPUOOpPETEHHE  OmbiTa  OOIIECTBEHHO-MOJIE3HOM
SKOJIOTHYECKOM NEATEIIBHOCTH.

OO0wee YuCmo 4acoB, PEKOMEHIOBAHHBIX JJISl U3YUEHUS! XUMHUKM HA YIIYOJIIEHHOM
ypoBHe, — 204 yacoB: B 10 knacce — 102 vaca (3 yaca B Heneno), B 11 knacce — 102 vaca
(3 yaca B HEACIIO).
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COJAEP)KAHUE OGYUEHUS!

10 KUTACC

Teopernueckue OCHOBbI OPraHUYECKOIl XUMHUHN

[IpenMer W 3HAYEHWE OPraHWYECKOW XUMHUH, NPEACTABICHHUE O MHOroo0pazvuu
OPraHUYECKUX COCTMHEHUN.

ONEKTPOHHOE CTPOCHHME aTOMa YIJIEPOJa: OCHOBHOE W BO30YXIAEHHOE COCTOSIHUSL.
BaneHTHBIE BO3MOXKHOCTM aroMa yriaepoaa. XUMHYECKas CBI3b B OPraHWYeCKUX
COCAMHECHMAX. Twnbel ruOpuAM3alMM ATOMHBIX OpOWTAlel yraepona. MexaHu3Mbl
0o0pa3oBaHusl KOBAJICHTHOM CBsI3W (OOMEHHBIH W JOHOPHO-AaKUENTOPHBIN). Tumbl
NEPEKPBIBAHKS aTOMHBIX OpOWTanei, 6- u m-CBA3u. OauHapHas, ABOWHAs W TPOiHAas
cBsi3b. CrocoObl pa3pbiBa CBS3CH B MOJIEKYJIAX OPraHMYECKUX BellecTB. [loHsTHE
0 CBOOOJTHOM paMKalie, HyKICO(PUIIE U AIEKTPOPUIIE.

Teopust CTPOCHHsI OPraHUYECKUX COeAMHEHU A.M. ByTiiepoBa W COBPEMEHHBIE
NPEICTABJICHUS O CTPYKTYPE MOJIEKYJ. 3HAQUYEHUE TEOPHUM CTPOCHUS OPraHMYECKHX
coeAMHECHUNH. MONEKynspHble M CTPYKTYpHBbIE (opmylibl. CTPYKTypHBIE (DOPMYIIbI
Pa3MMYHBIX BUJOB. pa3BEpHyTasA, COKpallEHHAs, CKeneTHas. Mszomepus. Buasl
WU30MEPUU. CTPYKTYPHAs, MPOCTPAHCTBEHHAS. JIEKTPOHHBIE 3PQPEKTH B MOJECKYJIax
OpPraHUYEeCKUX COCTMHEHUI (MHIYKTUBHBIA U ME30MEPHBINA 3P PEKTHI).

[IpencraBnenre O  KJIacCH(PUKAMK  OPraHU4ecKMX  BewmecTB.  [loHsTHE
0 (QyHKUMOHAIBHOHU rpymme. ['omonmorusa. ['omonorundeckue psaapl. CucteMarnyeckas
HOMEHKIIaTtypa opranudeckux coenuHeHndi (IUPAC) u  TpuBHAIbHBIC Ha3BaHUs
OTAECIIbHBIX MIPEACTABUTENIEH.

OcoOeHHOCTH W KJIacCHU(UKALKUS OPraHMYecKuX peaknuid. OKUCIUTEIBHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIUU B OPraHUYECKONH XHUMHUH.

IKCNePpUMEHTAIbHbIE METObI H3YUeHHsI BellleCTB M X NMpeBpaleHuii

O3zHakoMJIeHHE ¢ 00pa3liaMK OPraHMYECKUX BELIECTB U MAaTEpPUAIaMU Ha UX OCHOBE,
OMBITHl TIO TPEBPAIICHUIO OPraHUYEeCKUX BEIICCTB MPU HarpeBaHWM (TUJIABJICHHE,
00YyITIMBAHKUE M TOPEHUE ), KOHCTPYUPOBAHUE MOJIENEH MOJIEKYJT OPraHMUYECKUX BELIECTB.

Yraesonopoasl

Ankanbl. ['omonoruueckuii psia  ankaHoB, oOmas (opMmynia, HOMEHKJATypa
U H30MEpHsl. OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB,
sp3-rubpuan3ands aTOMHBIX OpOUTaeit yriaeposa, 6-Csi3b. Kongopmepol. Ousndeckue
CBOMCTBA aJIKAHOB.

XWMHYECKNE CBOMCTBA QKAHOB. PEaKUWW  3aMEIICHUS, W30MEPU3alliHy,
ACTUAPUPOBAHUS, LMKIU3AIMKM, MUPOJIU3a, KPEKUHra, TOpeHus. [IpeocmasieHue
O MexanuzmMe peakyuii paOUKdIbHO20 3AMeEUeHUS!.

Haxoxnenne B mpupone. CriocoObl NOTYYEHUS U MPUMEHEHUE AJIKAHOB.

' Kypcusom B JaHHOM TEKCTe BBLIENEHBI YIEMEHTHI COASP/KAHMS yUeOHOro MATEepHana, KOTOphIe H3ydaloTcs
B O3HAKOMHTEIHHOM IJIAHE W HE BKJTIOYAIOTCS B COCTAB MPEAMETHRIX pe3yapraroB ocsoernus OOIT COO.
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[mknoankanel. OOmas (opMmyna, HOMEHKnarypa U wuzoMepus. OCOOCHHOCTH
CTPOCHUS M XUMHYECKMX CBOHCTB MaIbIX (LIMKIIONMPOMAH, HUKIOO0YTaH) U OOBIYHBIX
(LMKJIOMEHTAH, LMKJIOreKCaH) LUKIOAIKAHOB. CrocoObl MOTYYEHUS M MPUMECHEHUE
UKJTOATKAHOB.

AnkeHnbl. ['OMoONOrMYecKuil psii  akeHOB, oOmas ¢GopMyna, HOMEHKIATypa.
DIICKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI AIKCHOB, Sp’-THOPHIM3AIHs
aTOMHBIX OpOWTaneil yriepona, 6- M M-CBA3U. CTPYKTypHas WM TEOMETPHYECKAs
(uMc-TpaHc-) m3omepus. DU3NYECKUE CBOWCTBA AIKCHOB. XHMHYECKHE CBOWCTBA:
peakUMKA TMPUCOCAVHCHHS, 3aMCIICHUS B O-MOJIOKECHUE TpPH JBOHHOH CBS3M,
NOJMMEPU3ALMA W OKUCIEHUA.  [IpeOcmasienue o mexanusme — peaxyuu
anexmpoguivrozo npucoeounenus. 1paBuno MapkoBHHKOBA. KaueCTBEHHBIE pEaKIIUU
Ha JIBOIHYIO CBsi3b. COCOOBI MONYYEHUS U PUMEHEHUE AJTKEHOB.

Anxaguensl. Krnaccuukanus ankaaueHOB (CONPSDKEHHBIC, H30JMPOBAHHBIC,
kymynupoeanteie). OCOOEHHOCTH SJIEKTPOHHOTO CTPOCHUS WM XUMHYECKHX CBOWCTB
CONPSDKEHHBIX AUEHOB, 1,2- m 1, 4-nipucoeaunenue. llomMepusanus CONMPsSHKEHHBIX
aeHOB. CriocoOBl OTYUYEHHS U MPUMEHEHHUE ATKAAUCHOB.

Anxunbl. ['oMonorvdeckuii psa  ankuHOB, oOumias (opMmysia, HOMEHKIarypa
U UW30MEpUS. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ QJIKMHOB,
sp-ruOpuaM3anus aTOMHBIX opOuTanel yriepona. Mdu3MyUecKHe CBOWCTBA ATKHHOB.
XWMUYECKUE CBOMCTBA: pEaKUUM MPUCOCAVHECHHS, AUMEPU3ALMA W TPHUMEPU3ALUY,
okucieHus. KHCIOTHBIE CBOMCTBA aJKWHOB, MMEIOUIMX KOHLEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakunyM Ha TPOHHYIO CBs3b. CnocoOBI MONMYYEHUS M MPHUMCHEHUE
ATKHHOB.

ApomaTudecKue yriaeBoaopoabl (apeHsl). ['oMonornueckuii ps apeHoB, oOmas
(dopMysia, HOMEHKIATYpa U WU30MEPHs. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBI O€H30M1a. [Ipasuio apomamuyHoCmu, NpUmMepsl dpOMAMUYeCcKUx COeOUHEeHUT.
dU3NYECKUE CBOWCTBA apeHOB. XMMHWYECKHE CBOWCTBA OEH30JIa M €r0 TOMOJIOTOB:
peaKkMy 3aMelIcHAs] B OCH30JbHOM KOJIBLIE M YITIEBOAOPOAHOM PaJMKAIE, PEAKLINH
NPUCOCIMHEHUS, OKUCICHHE TOMOJIOTOB Oc¢H30ma. [Ipeocmasienue o mexamusme
peaxyuil 2iexmpopuivnozo samewenus. Ilpeacrapnenne 00 OpUCHTUPYIOLIEM IEHCTBUM
3aMecTUTENIcH B OCH30JIbHOM KOJbLIE HA NOPUMEPE AIKWIBHBIX  PaJUKaJIOB,
KapOOKCUIIBHOM, THUAPOKCWIBHOW, aMWHO- WM HUTPOTPYIIBI, AaTOMOB TaJIOTCHOB.
OCOOEHHOCTH XUMHWYECKUX CBOMCTB ctupona. [lommmepusanus ctupona. CnocoObl
NOJTYYEHHS U PUMEHEHUE APOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponnbiii ra3. IlomytHele HeQTsHBIE Ta3bl. HedTh M €€ NpoMCXOXKACHHE.
KaMmeHHBIl yrone M HOpoAyKThl €ro nepepadotku. CrnocoObl mepepaboTKu HEPTH:
NEPETOHKA, KPEKUHT (TEPMUYECKUH, KATATUTUYECKHA), PUPOPMHHT, MHPOJIM3.
[TpoaykThl nepepaboTku HEPTH, UX TPUMEHEHUE B POMBILILIEHHOCTH U B OBITY.

['eHeTHUECKas CBSA3b MEXKIY PA3IMUHBIMHA KJIACCAMHM YTIIEBOIOPOOB.

ONEKTPOHHOE  CTPOEHUE  TAJTOTCHNPOM3BOAHBIX  YITIEBOAOPOAOB. Peakumm
3aMEIIEHHS TAJIOreHa Ha TUAPOKCOTPYIILY, HUMPOSPYINY, YUAHOSPYNNY, AMUHOCDYANY.
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JIelcTBME HaA TaJOrEHIPOU3BOAHBIE BOOHOIO M CIMPTOBOrO pPacTBopa IIEIOYH.
BzaumojeiicTBue  OMTajlOTEHAJKAHOB ¢ MarHMueM W IUHKOM.  [lonamue
0 Memaloop2anuyeckux — coeourenusx.  VICTIONb30BAHWUE  TaJOTEHITPOU3BOJIHBIX
YIAEBOAOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEUIECTB.

JKCNePpUMEHTAJIbHbIE METObl H3YUeHHsI BelleCTB H X NMpeBpaleHuii

H3yueHne GU3NUECKUX CBOMCTB YIIIEBOAOPOAOB (paCTBOPUMOCTD ), KAUECTBECHHBIX
peakiuii yrieBoa0OpPOJ0B Pa3IMUHBIX KJIacCOB (0OeciBeunBaHE OPOMHOMN MM MOTHOMN
BOJIbI, pacTBOpa MEpPMaHraHaTa Kajius, B3aWMOJCHCTBHE alleTHJICHA C aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApY)KEHHME YIJIepojaa W BOJOPOAA
B OPraHMYeCKUX BEIIECTBAX, IMONYUCHUE OTWICHA W M3YyUYEHHUE €ro CBOMCTB,
O3HAKOMJICHHE C KOJUTeKIMAMU «HepTb» 1 «YToiby, ¢ 00pasiiaMmu TiacTMacc, KayuykoB
U PE3UHBI, MOJEIUPOBAHME MOJIEKYJI YTJICBOJOPOJOB M  TaJOTCHIPOU3BOIHBIX
YIJIEBOAOPOJIOB.

Kucnoponcoaepskauiue opranuueckue coeJHHeHust

[IpenensHbie 0IHOATOMHBIE CIUPTHI. CTPOECHUE MOJIEKYJ (HA TPUMEPE METaHoja U
sTaHona). ['omonormveckuii psa, oOwmwas GopMmyna, HW30MEpHs, HOMEHKIATypa
u kiaccudukanus. DU3MUECKUE CBOKMCTBA MPEACTbHBIX OJHOATOMHBIX CIIHUPTOB.
BopoponHbie CBsI3M MEKIY MOJEKYJIaMU CIUPTOB. XMMHUYECKUE CBOMCTBA. peakiuu
3aMelieHus, JACTHApaTali, OKUCICHUs, B3aUMOACHCTBME C OPraHUYECKUMHU WU
HEOPraHUYECKUMM Kuciotamu. KadecTBeHHas peakiusi Ha OJHOATOMHBIE CHUPTHL
JlelicTBME HSTaHOMA M METAHOJNA HA OpraHu3M uenoBeka. CrnocoObl MOJyYEHHS U
NPUMEHEHUE OTHOATOMHBIX CIIUPTOB.

[Ipocteie >(dupbl, HOMEHKIaTypa u u3oMepus. OCOOCHHOCTH (PU3NUYECKHUX
1 XUMHAYECKUX CBOMCTB.

MHOTr0aTOMHBIE COUPTHI — ATUIICHTIMKONb U TTUIEPUH. DU3NUECKUE U XUMUUECKUE
CBOMCTBA:  peakUMy  3aMCLICHMs, B3aUMOJACHCTBME €  OPraHUYECKUMH U
HEOPraHUYECKUMM KHUCJIOTaMM, Ka4eCTBEHHAs PEakilhs Ha MHOTOaTOMHBIE CHUPTHL
IIpeocmagnenue o mexanusme peaxyuti HyKieoguiebHo2o samveujeHus. JehdcTBue
Ha OpraHu3M yenoBeka. CriocoObl MOyuYeHHs U TPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®denon. CTpoeHUE MOJIEKYJIbl, B3AUMHOE BIMSHUE TUAPOKCOTPYIIIbI U OEH30JIbHOTO
anpa. ®dusnueckue cpoiictBa (peHoma. OCOOEHHOCTM XMMHMYECKHX CBOWCTB (heHoua.
KauectBennbie peakuuu Ha (eHon. TokcuyHOCTh (eHona. CrnocoObl MOAYYECHUS U
npumeHenue dpeHona. GenondopManbAeTHaAHAs CMOJA.

KapOoHUIbHBIE COECOMHEHUS — aIbJETHJbl U KETOHBI. DJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynnbl. ['OMOJOrMYECKUE PAbl aIbJACTHIOB M KETOHOB, 0OIas
dopmyna, u3oMepHsi U HOMEHKIIaTypa. DU3NUECKUe CBOWCTBA aJIbJIETUI0OB U KETOHOB.
XUMUYECKUE CBOWCTBA AaIbJCTUAOB W  KETOHOB. PEAKIMHU  MPUCOCAUHEHMUS.
IIpeocmasnenue o mexanuzme pearxyuii HyK1eopuivHoeo npucoeourerus. OKUCICHUE
aIbJICTU/IOB, KAYECTBEHHbIE pPeakuuu Ha ambAeruabl. CrnocoObl MOJyYeHHsS U
NPUMEHEHUE AJTbJCTUIO0B U KETOHOB.
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OAHOOCHOBHBIE MPEACITbHBIE KAapOOHOBBIE KUCIOTBL. OCOOCHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KHCHOT. M3omepuss u HOMeHKmatypa. DU3MUYECKHUE CBOWCTBA
OJHOOCHOBHBIX MPEACTBHBIX KapOOHOBBIX KHCIOT. BOaoOpomHbie CBSI3W MEXKAY
MOJIEKYJIaMA KapOOHOBBIX KHCIIOT. XWUMWYECKUE CBOHCTBA. KUCJIOTHBIE CBOWCTBA,
peakums OSTepuPUKANUM, PEAKIMA € Y4YaCTHEM  YIJIEBOAOPOAHOIO  paauKana.
OCOOGEHHOCTH CBOMCTB MYpPaBbUHOM KHCIOTHL. [IOHSATHE O MPOM3BOIHBIX KapOOHOBBIX
KHACJIOT — CHOXKHBIX 3QUPAX, aHUOPUOAX, 2dNI0O2EHAHSUOPUOAX, AMUOAX, HUMPUIAX.
MuorooOpa3zue KkapOOHOBbIX KHCIOT. OCOOCHHOCTH CBOHCTB HENPEACIbHBIX H
apOMaTHYECKUX KapOOHOBBIX KHCIIOT, IUKAPOOHOBBIX KHCIIOT, TMIPOKCHKApPOOHOBBIX
kucaoT. [IpeacraBureny BBICIIMX KAPOOHOBBIX KHCIIOT: CTEAPUHOBAS, MAaTbMUTHHOBAS,
OJICMHOBAS, JIUHO/IEBAsl, JUHONeH06As. KACTOTBL. CnocoObl MOMYYEHHS] W MPUMEHEHHE
KapOOHOBBIX KUCJIOT.

Cnoxnubie >¢upsl. ['omonormueckuii psa, obOwmas Qopmyna, wH3oOMEpUs U
HOMEHKJIaTypa. DU3NYECKUE U XUMUYECKUE CBOMCTBA: TUAPOJIA3 B KUCIION U IICIIOYHOM
cpene.

Kuper. Ctpoenue, (QU3NYECKME W XHMHYECKHE CBOWCTBA >KAPOB. THIPOJIH3
B KHUCJIOW M IIENOYHON cpene. OCOOEHHOCTH CBOMCTB KMPOB, COACPKAIIUX OCTATKH
HENPEAETbHBIX KHPHBIX KUCIIOT. JKUPBI B MPUPOJIE.

Mpbijia KaK COfM BBICHIMX KapOOHOBBIX KUCJIOT, MX MOMOIIEe ACUCTBUE. [loHsimue
o cunmemuyeckux moouux cpeocmsax (CMC).

OOwas xapakrtepuctuka yriaeBoaoB. Knaccudukauusi yriaeBomoB (MOHO-, JH-
U Tnonucaxapuiel). MoHocaxapuael. [IIOK03a, (pyKTo3a, eanaxkmosa, pubosd,
oe3okcupubosa. DUNYECKUE CBOHCTBA W HAXOXKIECHUE B mpupoje. DOTOCHHTES.
Onmuyeckas uszomepus. Koavuamo-yennas maymomepus Hd Npumepe MOJIEeK)Ibl
2noKo3vl, npoexyuu Xeyopca, oO- U f-anomepuvl 210K03bl. XAMHUYECKHAE CBOHCTBA
[IFOKO3bl. PEAKUHMM C YYaCTHEM CHUPTOBBIX M AIbIACTUAHOW TPYII, CHOUPTOBOE H
MOJIOUHOKHCIIOE OposkeHue. [[puMEHEHNE TIIOKO3bI, €€ 3HAYEHNE B )KU3HEAEATEIbHOCTH
opranusMma. Jlucaxapuubl: caxapo3a, MallbTo3a W JIdKmo3d. BOCCTaHABIMBAOMIME W
HEBOCCTAHABIMBAIOLINE aucaxapuabl. [ maponus qucaxapuaoB. HaxoxaeHue B mpupoae
U npuMeHeHue. llonmmcaxapuibl: KpaxMall, MIMKONeH W Leumoio3a. CTpoeHue
MAaKpOMOJIEKYJ KpaxMalia, TIMKOT€HA W LEJUTIONI03bl. DU3NYECKUE CBOMCTBA KpaxMalia u
LEJUTHONIO03bl.  XMMUYECKME CBOMCTBA KpaxMmasa: THAPOIW3, KAueCTBEHHAs peaKUus
C HOAOM. XWMHYECKME CBOMCTBA LEJUIKONO3bI. THAPOIW3, TMONy4YeHUE 3(QUpPoB
HeJUTHoN03bl. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCK032, ALlETATHBIN IIENK).

JKCNEePUMEHTAbHbIC METOAbl N3Y4CHHSI BEIIECTB H UX NMpPeBpPalIeHUii

PacTBOpUMOCTh pa3nU4HBIX COUPTOB B BOJEC, B3aUMOJECHCTBUE 3TAHOA C HATPUEM,
OKHCJICHME JTWJIOBOIO CHUPTAa B aNbACTHA HA PACKAIEHHOH MEIHOH MPOBOJIOKE,
OKHMCIIEHUE STUJIOBOIO CHOUPTA JUXPOMATOM Kainusl (BO3MOXKHO HKCHOJB30BAaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIE PEAKUMM HA albJACTUAbl  (C  TUAPOKCHUAOM
mmammuHcepeOpa(l) m ruapokcuaom meau(ll)), peakums rauvueprHa ¢ TUAPOKCHIOM
meau(ll), XuMUYecKre CBOMCTBA pacTBOpa YKCYCHOW KHCIOTHI, B3aUMOJCHCTBUE
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pacTBOpa TIOKO3bI ¢ ruapokcuaoM meau(ll), B3amMopaeicTBue KpaxMalia C HOAOM,
PEIIEHUE SKCIEPUMEHTAIBHBIX 331a4 1Mo TeMaMm «Cnuptbl U QeHoby, «KapOoHOBBIE
KHACHOTHL. CIOXKHBIE 3(DUPBDY.

A3oTcoaep:Kalue OpranudecKkne coeInHeHI s

AMHHBI — OpPraHMYECKHE TMPOU3BOJAHBIC aMMmHaka. Knaccumdukanus aMHHOB:
am(paTuiyecKre U apoOMaTH4YeCKUE, MEPBUYHBIC, BTOPUYHBIE U TpeTHUYHbIe. CTpoeHue
MOJIEKyJ, ofmass Qopmyna, W30MEpUs, HOMEHKJIArypa M (PU3MYECKHE CBOMCTBA.
XUMUYECKOE CBOMCTBA amu(paTHUECKMX AMUHOB. OCHOBHBIE CBOMCTBA, AJIKUJIMPOBAHUE,
B3aUMOJICICTBHE MEPBUYHBIX AMUHOB C a30TUCTON KUCHOTON. COJM aTKWJIAMM OHUSL.

AHWJIVH — MPEACTABUTEh AMHUHOB apOMaTH4eckoro psaa. CTpoeHHE aHWJIMHA.
B3aumHoe BiMsiHME Tpymi arOMOB B MOJIEKyJe aHWIMHA. OCOOEHHOCTH XUMHYECKUX
CBOMCTB aHWIMHA. KauyeCTBEHHBIE pPEAaKUMM Ha aHWIMH. CrHocoObl TMONYYEHUS W
NpPUMEHEHNE am(paTniecKkux aMuHOB. [losyueHue aHuIMHA U3 HUTPOOEH301a.

AmuHOKMCIOTEL.  Homenknarypa w  u3omepus. OTHENbHBIE MPEACTABUTEIH
0-aMUHOKUCJIOT: TJIMLUH, ATAHUH, (PeHUIANANUN, CePUH, 2TIYMAMUHOBUS, KUCTOMA, JTUSUH,
yucmeun. Onmuydeckas uzomepust amurokuciom: D- u L-amunoxuciomer. Ouzndeckue
CBOMCTBA AMHWHOKHMCIOT. XHMHYECKHE CBOWCTBA AMHMHOKHCIOT Kak am(pOTEpHBIX
OpPraHUYeCKMX COCAMHCHUN, peakuusi MOMMKOHICHCAMKM, OOpa3oBaHWE NENTHAHON
CBsi3U. bruosornueckoe 3HaueHUE aMMHOKUCIOT. CHHTE3 U THAPOJIA3 MENTHIOB.

Benku kak npupoaHeie nosmumepsl. [lepBudHas, BTOpUYHAs M TPETUYHAS CTPYKTYpa
OenkoB. XMUMHUYECKHE CBOWCTBA OCIKOB. THAPOJIA3, JACHATypalusi, KaueCTBECHHBIC
peaKkuu Ha OCJIKH.

Housmue — 06  azomcooepoicawyux — 2emepoyuKIudecKkux  COCOUHCHUSIX.
THupumuounossie u NYypuHoO8vie OCHOBAHUS. HYyKIeuHogble KUCIOmbL: COCMAS8, CMpOeHue
u buonoeudeckds poi.

JKCNePpUMEHTAJIbHbIE METObl H3YUeHHsI BelleCTB H X NMpeBpaleHuii

PactBopenne OenkoB B BOJE, JAcHATypaims OENKOB MPH HArpeBaHWU, I[BETHHIC
peakiu Ha OeJIKH, PellieHNEe SKCIIEPUMEHTAIBHBIX 3a/a4 M0 TeMaM «A30TCOACPIKaIIINIe
OpraHuveckre COeAMHEHUS» U «Pacno3HaBaHWE OPraHUIECKUX COCTMHEHUT.

BbicokoMoJIeRyISIPHbIE COCANHEHUS

OCHOBHBIE TIOHSTHST XUMHUH BBICOKOMOJICKYJISIPHBIX COCOMHEHUWI: MOHOMED,
NOJIMMED, CTPYKTYPHOE 3BEHO, CTENICHb MOJMMEPU3ALINK, CPEIHSS MOJIEKYJITPHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHHI — MOIMMEPU3ALUs U
NOJIMKOHJACHCAMS. [IpeOcmasienue o cmepeopeyisapHOCmuU U HAOMOJIEKVIAPHOT
CIMPYKMYpe NOIUMEPOS, 3d6UCUMOCHIb CGOTICIE NOIUMEPOS OM UX MOJEKYISAPHO20 U
HAOMOJIEKYISIPHO20 CHPOECHUS.

[Tormmepuble  Marepuaiiel.  [lmactmMaccel  (MOAMATHIECH,  MOJWIPONMIIEH,
NOJMBUHWIXJIOPHLL, NOJIMCTHPOIL, NOJMMETHIIM ETAKPUIIAT, NOMMKapOOHATHI,
noJimd TUICHTEpePTanar). Y tunuzauus v nepepadoTKa MmiIacThka.

DOnacToOMEpPbl: HATYpPaJIbHBI Kay4dyK, CHHTECTHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MPEHOBBIN ) U cuiukorsl. Pe3nna.
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BonokHa: HarypalibHble (XJIOMOK, WMIEPCTh, IIENK), MCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO ), CHHTETUYECKUE (KAITPOH U JIaBCaH ).

Tonumepvl cneyudanpbHo20 HA3HA4eHUust (Meghiow, Keaudap, 21eKmponposoosiujue
noamepul, buopasziazaemvie NOJIUMEPDL).

JKCNEePUMEHTAbHbIC METOAbl N3Y4CHHSI BEIIECTB H UX NMpPeBpPalIeHUii

O3HakomiieHHE ¢ 00pa3luamMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB, PELICHHE SKCIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «Pacrno3HaBaHue MiacTMace u
BOJIOKOHY.

Pacuérnbie 3anauu

Haxoxaenne MoneKkysipHO# (GopMyITbl OPraHudeCcKoro COSAMHEHMS TI0 MACCOBBIM
JIOJISIM AJIEMEHTOB, BXOJAIIMX B €0 COCTaB, HAXOXKIACHHE MOJIEKYJISIPHOH (HOPMYIIbI
OpPraHu4ecKoro COeAMHEHUs Mo Macce (00BEMY) MPOAYKTOB CrOpPaHMS, MO KOJMYECTBY
BenlecTBa (Macce, OO0BEMY) TPOAYKTOB PEAKIUW W/MIIM WCXOJHBIX BEIIECTB,
YCTaHOBJICHWE CTPYKTYpHOH (hOpMYJIbI OPraHMYeCKOro BEHIECTBA HAa OCHOBE €ro
XUMHYECKMX CBOMCTB MJIM CIIOCOOOB MOMyUEHUSI, ONPEEICHUE 0N BBIXOAa MPOAYKTa
PeaKIMK OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHbie CBSI3H

Peanuzariuss MEKNPEAMETHBIX CBsA3eH MPM WM3YYCHWHM OPraHWYECKON XWMUHU
B 10 Kjacce OCYHIECTBISETCS YePE3 UCMOIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATHMN, TaK U MOHATHM, MPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO1me eCcTeCTBEHHO-HAyUHbIe TIOHSATHS. SIBJICHHME, HAY4HBIH (PaKkT, THUIOTE3a,
TEOpUs, 3aKOH, aHaJlu3, CHUHTE3, Kiaccudukaius, HAOIIOJCHUE, W3MEPEHUE,
AKCIIEPUMEHT, MOJICITb, MOJICJTMPOBAHKUE.

duzuka: MaTepus, aToM, JIEKTPOH, MMPOTOH, HEHTPOH, MOJIEKYJIa, SHEPreTHUCCK U
YPOBEHb, BEUIECTBO, TEJO, OOBEM, arperarTHOE COCTOSHUE BEIICCTBA, (PU3MUECCKUE
BEIMUMHBI, CAMHUIIBI K3MEPEHHUS, CKOPOCTb, SHEPrHs, Macca.

buonorus:  knmerka, opraHu3Mm, 3KocHcTeMa, Ouocdepa, meTabonM3M,
HACJICACTBEHHOCTh, ABTOTPOQHBIA W TreTepOTPOQHBIA THN MHUTaHUSA, OPOKECHHE,
(doTOoCHHTE3, AbIXaHKE, OCITKH, YTIICBObI, SKUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

["eorpadms: mosie3Hbie HUCKOMACMBIE, TOMIUBO.

TexXHOMOTHS: THUIIEBbIC MPOAYKTHI, OCHOBBI PallMOHAIILHOTO MHUTAHWsS, MOIOIIUE
CpeACTBa, MaTeprabl U3 UCKYCCTBEHHBIX M CHHTETUUECKHMX BOJIOKOH.

11 KUITACC

Teopernyeckue OCHOBBI XUMHHU

AtoM. COCTaB arOMHBIX s€p. XUMUUYECKUH 3ieMenT. U3otonsl. KopnyckyisapHo-
BOIHOBOT  OYAIU3M, OBOUCMEEHHAS Npupood 21iekmpord. CTPOCHHUE BIEKTPOHHBIX
0007I0YEK aTOMOB, KBAHTOBBIC YHCIIA. JHEPreTUUECKUE YPOBHH M TOYPOBHHA. ATOMHBIE
opOutamu. Kiaccupukanms XUMUYECKMX DBJIEMEHTOB (s-, p-, d-, f-DIIEMEHTHI).
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PacnipenienieHne 31EKTPOHOB MO ATOMHBIM OPOWUTAISAM, MPUHYUN MUHUMYMA DHEPSUU,
npunyun Ilaym, npaswio Xynoa. DNEKTPOHHbIE KOH(PUIYpPaUUHW aTOMOB 3JIEMEHTOB
NEPBOr0—4YETBEPTOrO MEPHUOIOB B OCHOBHOM M BO30YKAEHHOM COCTOSIHAM, SJIEKTPOHHBIE
KOHQUTYpaUMU HOHOB. [lonamue 00 oHepeuu UOHU3AYUU, DSHEPEUU CPOOCMBA
K 9J1€KMpPOHY. DIEKTPOOTPULIATEIIBHOCTb.

Ileprogmyeckuii 3akoH W llepuommueckas cucTeEMa XUMHYECKHX JJIEMEHTOB
J.A. Menpneneea. CBsi3b NEPHUOAMYECKOTO 3akoHA M [lepuoAMYECKOW CUCTEMBI
XUMHUYECKHAX JJIEMEHTOB ¢ COBPEMEHHON TECOPUEH CTPOCHHS arOMOB. 3AaKOHOMEPHOCTH
WU3MEHEHUS CBOHCTB XUMUYECKUX 3JIEMEHTOB U 00Pa3yeMbIX MU IMPOCTBIX U CIOKHBIX
BEUICCTB IO TPyINmaM W [EpUoAaM. 3HAYEHHE MEPUOAMYECKOrO0  3aKOHA
J.1. Menneneena.

XumMuyeckass CBs3b. DBHIBl  XUMHWYECKOW CBA3W: KOBAJIEHTHAs, WOHHAad,
MeTajmyeckas.  MexaHu3mbl  00pa3oBaHUsl  KOBAJICHTHOM — CBsi3W:  OOMEHHBIH
W JIOHOPHO-aKLUENTOPHBIA. ODHEpPrus W AnuHA CBA3W. [lOJNApPHOCTB, HAINPABICHHOCTH
M HACBIAEMOCTh KOBAJIEHTHOW CBA3W. KparHele cBsa3d. BoaopoaHas CBA3b.
MeEKMONEKYIISAPHBIE B3AUMOICHCTBHSL.

BaneHTHOCTE W Bal€HTHbIE BO3MOKHOCTH aTrOMOB. [ ubpuousayusi amomHuix
opoumaveii. CBA3b JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C UX TEOMETPAUUYECKAM CTPOCHUEM
(Ha MpUMeEPE COEAMHEHUI IIEMEHTOB BTOPOrO IEPHO/A).

[IpencraBneHre O KOMIUIEKCHBIX cOeauHEHUsX. (COoCTaB KOMIUIEKCHOTO HWOHA:
KOMIUIEKCOOOpa3oBarellb, JIMraHabl.  Koopounayuonwoe 4qucio. Homenxiamypa
KOMWIEKCHbIX ~ coeOuHeHul. 3HAYCHHE KOMIUIEKCHbIX coeauHeHuid.  [loHsTue
0 KOOPAWHALMOHHON XAMHUH.

Bemectea MOJIEKYJIIDHONO M HEMOJIEKYJIAPHOIO  CTpoeHWsA.  Tumsl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYP) M CBOMCTBA BELIECTB.

[TonsaTe O [UCHEPCHBIX cUcTeMax. MCTWHHBIE pACTBOPHL [Ipedcmasienue
o Kosouonvlx pacmeopax. CnocoObl BEIPAKEHUS KOHIEHTPAMK PaCTBOPOB. MaccoBas
JIOJI BELIECTBA B PACTBOPE, MOJIAPHAs KOHIEHTpalus. HackllieHHbIE 1 HEHACHIILIEHHBIE
pacTBOPBL, PACTBOPUMOCTE. KpUCTAIIIOrUAPATHL.

Knaccupukanuss w HOMEHKIATypa HEOPraHWYECKMX BEINECTB. |pHUBUANIBHBIE
Ha3BaHUs OTAEIBHBIX IPEICTABUTENECH HEOPraHUYECKHUX BEILIECTB.

Krnaccupukanus XaMAYECKUX PEAKLIMIA B HEOPraHMYECKOH U OPraHWYECKON XUMUH.
3aKOH COXPaHEHHWsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUS JSHEPrUU
0P XAMHYECKHX  peakuusx. TemnoBble  S(PQPEKTBI  XUMHUUYECKMX  PEAKLIMIA.
TepMOXUMUYECKUE YPABHEHUS.

CKOpPOCTh XMMMYECKOH peakuuu, €€ 3aBUCUMOCTb OT Pa3IuyHbIX (PaKTOPOB.
['oMoreHHbIe ¥ reTEPOreHHbIE peaki. Karaims u Karajim3aTopsl.

OOpatumbie ©1 HeOOpaTUMBIE peakuMu. XUMHYECKOE paBHOBecue. Kowcmanma
xumuyecxoco pasvoesecus. DaKTOPbl, BIUAIOMIME HA IOJOKEHUE XUMWUYECKOIO
paBHOBECHs. TEMIEpaTypa, MaBIEHHE W KOHLEHTPALMWHU BEILIECTB, YYACTBYIOLIUX
B peakuu. | Ipuniun Jle [Hlarense.
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OnektponuTuyeckas auccouuanus. CUbHBIE U Cla0bie JIEKTPONUATHL. CTENEHb
quccounannu. HowuHoe npouseeoerue 600vi. Cpeaa BOOHBIX PAcTBOPOB. KHMCIIOTHAs,
HeHTpanbHas, uiesodHas. Bogopoansiii nokasarens (pH) pactBopa. ['maposu3 coJiei.
Peakuyn noHHOrO 0OOMEHa.

OKHCIMTENBHO-BOCCTAHOBUTEBHBIC peakivu. CTEneHb OKUCIICHUS. OKUCTUTEND U
BOCCTAHOBUTEIb. [Ipo1ieCChl OKUCIEHUS U BOCCTAHOBJICHUS. BakHEHIIINE OKUCTUTENN U
BOCCTAHOBHUTENN. MeETOA 3IEKTPOHHOrO OanaHca. DJIEKTPOIN3 PaCTBOPOB M PacIljlaBOB
BEIICCTB.

JKCNEePUMEHTAbHbIC METOAbl N3Y4CHHSI BEIIECTB H UX NMpPeBpPalIeHUii

PaznoxeHne mepokcuaa BOAOPOAA B NPUCYTCTBMM KaTaIW3aropa, MOJECIH
KPUCTAUIMYECKUX PEHIETOK, NPOBCIACHUE PEaKUUil MOHHOTO OOMEHa, OMpPEaciiCHUE
Cpeabl paCTBOPOB C MOMOIIBI0 MHAWKATOPOB, U3YYCHHE BIIMSHUS PA3TMUYHBIX (PAKTOPOB
HA CKOPOCTh XMMHUYECKOH PEAKIIMU U TIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heoprauuyeckasi xumust

[Tono>keHne HemeTauioB B llepHOAMYECKON CHCTEME XWMHUUYECKHX 3JIEMEHTOB
JI.. MeHneneeBa U OCOOCHHOCTM CTPOEHUS HX aroMoB. (DU3MYECKUE CBOWCTBA
HEMETAUTOB. AJIJTIOTPONUS HEMETAUIOB (HA MPUMEPE KUCI0poaa, cepol, pochopa u
YIAEPOa).

Bomopon. [Tlonydenue, Qu3nueckue ¢ XUMHYECKUE CBOHCTBA.  PEAKIMH
C MeTajylaMd W HEMETaJUIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [Mapuael. TonnusHeie
DJ1EMEHNbL.

[amorensl. HaxoxkaeHue B MOpupoAe, CHOCOOBI MOJMyYeHUs, (PU3HUECKHE W
XUMHUYECKUE CBOWCTBA. ['ajioreHoBOnOpoAbl. BakHeime KucCIopoacoaep Kalume
COCAMHCHHS TaJOreHoB. JlaboparopHblE W MPOMBINUIEHHBIE CIIOCOOBI MOTYyYEHUS
rajoreHoB. [ [pUMEHEHHE TATOTEHOB U UX COCIMHEHUH.

Kucnopon, o30H. JlaGopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI MOJYYEHUS
Kkuciaopoga. OU3nMvecKne U XUMAYECKHAE CBOMCTBA M TPUMEHEHHE KUCJIOPOJA W O30HA.
OKCHIBI U IEPOKCHUIBL.

Cepa. HaxoxxeHue B Npupoje, CrnocoObl MOAyYEHUs, PU3NYECKUE U XUMHYECKHE
cBoiictBa. CepoBonopon, cyabduabl. Oxcun cepri(1V), okcua cepoi( VI). CepHuctas u
cepHasi KUCIIOTHI B UX cOMl. OCOOEHHOCTH CBOMCTB CEPHOM KUCHOTHL. [ [pumeHeHune cepel
1 €€ COCTUHEHNN.

Azor. HaxoxaeHnue B Ipupoae, crnocoObl MOMyYeHUs, PU3NIECKUE U XUMHUYECKUE
CBOMCTBA. AMMUAK, HUTPUIBI. OKCHJIBI @30Ta. A30TUCTas U a30THAs KUCIOTHI U KX COJIH.
OCOOEHHOCTH CBOKMCTB a30THOM KHCIOTHL. [IpuMEHEHME a30Ta M €ro COSAMHCHUH.
ABOTHBIE YIOOPEHHS.

®docdop. HaxoxaeHwe B Opupoae, CHOCOOBl MOJYYECHUS, (HPUMUECKUE
u xummndeckue croiictBa. @ocduast u pochun. Oxcunbl hocdopa, pochopHas kuciaora
u e& comu. Memagocopnas u nupogocpopnas xuciomel, Gocghopucmas
u ¢ocgopnosamucmasn kucromei. llpumenenune ¢ochopa W €ro COCAMHCHUH.
dochopHbIe yI0OPEHUS.
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VYriepon, HaXOKJAEHUE B MPUPOAC. AJJIOTpONHbIE Moaupukanuu. OU3n4ecKue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB, O0OPa30BaHHBIX yryepoaoM. OKcHa
yraepoaa(ll), okcun yraepona(lV), yronbHasi KUCIOTa U €€ CONMU. AKTUBHPOBAHHBIM
Yrollb, aocopoyus. @yuiepenvi, epagen, yerepoonvie nanompyoku. llpumeHeHue
IPOCTBIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOIOM, H €M0 COCTUHEHH.

Kpemuuii. Haxoxxaenune B mpupoae, cnocoObl NONydYeHUs, (PU3HUECKHE
u xummdeckue cBoiictBa. Oxcnmp kpeMHus(IV), KpeMHHEBas KHCIIOTa, CHJIMKATHI.
[TpuMeHEHHE KPEMHUS U €710 coeMHEHUI. CTEKII0, €r0 MOJyYEHUE, BUIBI CTEKIIA.

[Tonoskenne ™etanmnoB B IlepHoaMUYecKOil CHUCTEME XUMWYECKUX 3JIEMEHTOB.
OCOOGEHHOCTH CTPOEHUS HIIEKTPOHHBIX 000JI0YEK aTOMOB METAIIOB. Pacnpocmpatierue
XUMUYECKUX DIIeMEeHMOG-Memanios 6 3zemnoii kope. OOWME (U3NYECKUE CBOMCTBA
MeTaJoB. [ [puMeHEeHnE METAIIIIOB B OBITY M TeXHUKE. CIUIaBbl METAJUTOB.

DNEKTPOXUMHUYECKUI psifi HANpsbKeHU MeTaioB. OOIMe cnocoObl MOTYyYEHUS
METAJUIOB. TUAPOMETALTYPrus, MUPOMETALTYPrus, 3yeKTpoMeTanyprus. [loHsTue
0 KOppo3uK MeTauIoB. CrocoOBI 3aIUThl OT KOPPO3HUH.

OOmast xapakrepuctuka MetauioB [A-rpynnel  [leppoauyeckoil  cuCTeMBI
XUMHMYECKHX 3JIEMEHTOB. Harpuii v kanuii: monydeHue, (PU3MYecKne M XMMHYECKHE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAMHCHUN.

OOwas xapakrepuctuka wmetamnoB I[IA-rpynnel  Tlepuoanyeckoid  cucTemsl
XUMHYECKHX 3JIEMEHTOB. Maruuii U KaJlbLWii: NONyYeHUE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA, MPUMEHEHUE MPOCTBIX BEUICCTB M HMX COCAMHCHWH. JKECTKOCTh BOIBI W
CIOCOOBI €€ yCTPaHEHHMSI.

AJIOMUHUH: TONy4YeHUE, (PU3MUYECKHE M XMUMHWYECKHAE CBOMCTBA, NPHUMEHEHHUE
POCTOrO BELIECTBA U €T0 COCNMHEHUI. AM(OTEPHBIE CBONCTBA OKCHIA W THAPOKCUAA
ATFOMHHUSL, THAPOKCOKOMIUIEKCHI AJIFOMUHHSL.

OOmast  xapakrepucTuka  MeTauioB  noOouHbix  noarpymn  (B-rpymm)
[leproanueckoil CHCTEMbBI XUMUYECKUX JIEMEHTOB.

Ou3ndyecKkue W XUMHUYECKHUE CBOMCTBA XpoMa M €ro coeauHeHud. OKCHABI U
ruapokcuael - xpoma(ll), xpoma(lll) w xpoma(VI). Xpomarel u AUXpOMATHI,
WX OKUCIIATENBHBIE CBOWCTBA. [10oTyueHre U MPUMEHEHHE XPOMA.

Ou3nYecKre U XMMUYECKUE CBOMCTBA MapraHiia U €ro CoeAuHeHn. BaxkHeimme
coenuHeHns  Mapranua(ll), mapranna(lV), wmapranma(VI) wu  wmapranoa(VII).
[lepmaHranar Kajmsi, €ro OKACIUTEIILHBIE CBOMCTBA.

Ou3nyeckne W XUMUYECKHE CBOHCTBA JKe€jle3a W €ro CoeauHEeHW. OKCHBI,
ruapokcuabl U comm skenesa(ll) m skenmesa(Ill). TlomyueHue u nmpUMEHEHHWE >Kee3a
W €70 CIIJIaBOB.

DOU3NUECKUE U XUMHUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lonyueHue
Y TIPUMEHEHUE MEIN U €€ COCTMHECHUH.

LmHk: momydeHue, PU3NYECKUE U XUMHUYECKUE CBOHCTBA. AM(OTEPHBIE CBOMCTBA
OKCHJIA U THAPOKCHJIA [UHKA, THAPOKCOKOMIUIEKCHI IIUHKA. [[pUMEHEHHE IMHKA U €r0o
COCTUHEHUIA.
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IKCNePpUMEHTAIbHbIE METObI H3YUeHHsI BellleCTB M X NMpeBpaleHuii

HUzyueHnune o00pa3lioB HEMETALIOB, TOpeHue cepbl, (pocdopa, keneza, MarHus
B KUCJIOPOE, M3YUCHHE KOIEKIIUU «MeTajlTbl U CIUTaBbly, B3aMMOJACHCTBHE MICTOUHBIX
U I1ICTOYHO3EMEJbHBIX ~ METAUIOB C  BOJOM  (BO3MOXKHO  HCIHOJb30BAHUE
BUJICOMATEPUAJIOB), B3aUMO/ICHCTBHE IIMHKA U JKEJI€3a C PACTBOPAMU KUCIIOT U LIETIOUEH,
KaueCTBCHHBIC PEAKIMM Ha HEOPraHWYeCKUE aHWOHBI, KaTHOH BOJAOPOJA M KaTHOHBI
METAIIIOB, B3aUMOICHCTBUE TUAPOKCHIOB AFOMUHUS U IIMHKA ¢ PaCTBOPaMU KHUCIIOT U
IeJI0uEH, PEIeHne SKCIEPUMEHTANIBHBIX 3a1ad 1o TemaMm «l amoreHbl», «Cepa u €€
COCAMHECHUS», «A30T U (ocop U Ux coeauHEHUs», «METalIbl TJaBHBIX TOATPYIII,
«MeTtanbl TOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb

Ponp xuMuM B OOECHEUEHWMM YCTOWUYMBOIO pa3BuUTUs 4denoBeuecTBa. [loHsTHE
0 HAay4YHBIX METOJAX MO3HAHWS W METOAOJOTMHA HAYYHOrO HCciaeaoBaHus. HayyHbie
OPUHLHAIBl OPraHM3AlAA XWMHUYECKOrO MPOU3BOJACTBA. [IpOMBINIIEHHBIE CIOCOOBI
NOJYYEHUS] BRKHEHINWUX BEIIECTB (HA MPUMEPE MPOM3BOACTBA aMMHAKa, CEPHOH
KHACJIOTHI, MeTaHomna). [IpoMbllieHHBIE COOCOOBI MOJIYYCHUS METAJUIOB M CILIABOB.
XUAMUYECKOE 3arps3HEHUE OKPYXKAIOWIEH Cpeapl M €ro MOCIeACTBUS. [Ipobiema
nepepabomku  Omxo006 u NoOOYHLIX NPoOykmos. Poimb XuMuUM B 00ECIICUEHUH
SHEPreTUYECKON 0€30MACHOCTHU. [IpuHyunvl « 3e1EHOT XUMUUY.

XuMud U 300pOBbe YenoBeka. JIekapcTBeHHble cpeacTsa. [IpaBuia ucnoibs3oBanus
JIEKApCTBEHHBIX MpenaparoB. Pojib XUMHUK B Pa3BUTHU MEIULIAHBL.

XWMHS TUIIM. OCHOBHBIE KOMIIOHEHTBHI, NHWUICBBIE 100aBKU. Ponb xumum
B 00ECTIIEUCHNH NMUIIECBOI 0€30MaCHOCTH.

Kocmernueckne w  mapdromepHeie cpeacrBa.  beitoBas xumus.  [IpaBuma
O€30MaCHOr0 UCIOJIB30BAHUS TPeNapaToB OBITOBOM XUMUHU B MOBCETHEBHOM JKU3HU.

XWMHS B CTPOUTENILCTBE. BAKHEHIINE CTPOUTEIBHBIE MATEPUAIIBI (LIEMEHT, OCTOH).

XUMHS B CENBCKOM X03siicTBE. OpraHnyecKue 1 MUHEPAJIbHBIE yI0OPEHUSI.

CoBpeMEHHBIE KOHCTPYKLUMOHHBIE MAaTEPHAIBI, KPAaCKH, CTEKIIO, KEpaMHKa.
Mamepuaner 05 snekmponuxu. Hanomexuonozuu.

Pacuérnbie 3anauu

Pacuétel: maccel BemecTBa WM O00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECCTBA, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOLIMX B PEAKIMHM BEUIECTB, MACCHI
(00BEMA, KOJMYECTBA BEIICCTBA) MPOAYKTOB PEAKIIMU, €CIIM OJHO W3 BEIIECTB UMEET
npuMecu, Maccel  (00bEMa,  KOIMYECTBA  BEIIECTBA)  NPOAYKTA  PEAKINH,
€CJIM OQHO W3 BEIIECTB JaHO B BHUJE PacTBOpa C ONPEACIHEHHON MAaCCOBOW JIOJIEH
PACTBOPEHHOIO BEIIECTBA, MACCOBOWM JOTM W MOJSPHON KOHLEHTPALMM BEIICCTBA
B PAacTBOPE, JOJIM BBIXOAA MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOYKHOTO.

MexnpeaMeTHbie CBSI3H
Peanuzanus MeXNpeaMETHBIX CBI3CH NpU M3YyYEHUHM OOMICH M HEOPraHWYECKOM
xuMun B 11 Kknacce OCYINECTBISIETCS YEPE3 UCMOJIB30BAHUE KAK OOIMX €CTECTBEHHO-
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HAYYHBIX TIOHATWH, TaK W TIOHATUHN, MPUHSATHIX B OTJCIBHBIX MPEAMETaX €CTECTBEHHO-
HAYYHOTO ITHKJIA.

OO1me ecTeCTBCHHO-HAyuHbIe TIOHSATHS. SIBJICHHME, HAYYHBIH (aKT, THIOTE3a,
TCOpHS, 3aKOH, aHalW3, CHUHTE3, Kilaccu(uKkaius, NEPUOAUYHOCTb, HAOIOICHUE,
U3MEPEHHE, SKCIIEPUMEHT, MOJIENb, MO POBAHME.

duzuka: MaTepus, MUKPOMHUP, MAaKpPOMUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUUECKUN YpOBEHB, BEIECTBO, TEINO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBA, WJCANbHBIN Ta3, (PU3MUYECKUE BEIUUYUHBL,
CIMHUIIBI UIBMEPEHUS, CKOPOCTh, YHEPIHs, Macca.

buonorus: kneTka, opraHu3Mm, 3KocucTtema, Ouocdepa, MeTadoaM3M, MaKpo-
U MHUKPOAIJIEMEHTHI, OCNIKH, >KHPbI, YIJICBOJbI, HYKICHHOBBIC KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUHU B HKOCUCTEMAX.

['eorpadus: MUHEpaNbl, TOPHBIC TOPOJBI, TMOJE3HBIE MCKOMAaeMbIe, TOIUIMBO,
PECYPCHI.

TexHOMOTHs: XUMHUYECKass MPOMBIIUIEHHOCTh, METALTYPIus, CTPOUTEIIbHBIC
MaTepUasbl, CEJIbCKOXO3SMCTBEHHOE MPOM3BOJACTBO, TMHINEBAs MPOMBIIIECHHOCTD,
(bapmarieBTHYECKasT MPOMBIIIJICHHOCTh, MPOU3BOACTBO KOCMETHUYECKHWX TMPEMaparos,
MPOM3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHasiOB, »JJICKTPOHHAs MPOMBINLICHHOCTD,
HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHUCTEMHO-ACATEIBHOCTHBIM MOAXOAOM B  CTPYKTYpe
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa « XMMUs» HAa YPOBHE CPEIHEro O0MIEro
00pa3oBaHusl BBIACIIEHBI CIEAYIONIME COCTABISAIONIME. OCO3HAHHWE OOYYArOIIUMUCS
POCCHUICKON  TPOKAAHCKOW  MICHTHYHOCTHA, TOTOBHOCTH K  CaMOPa3BUTHIO,
CAMOCTOSAATEIIBHOCTH M CAMOOMNPEACIICHUIO, HAIMYME MOTHBALMM K OOYYEHHMIO,
TOTOBHOCTB M CHOCOOHOCTB 00YYAIOLIMXCS PYKOBOJICTBOBATHCS MPUHATHIMHU B OOLIECTBE
NpaBAJaMM W HOPMaMW T[OBCACHHS, HAIMYME TPABOCO3HAHMS, SKOJOTHYECKOU
KYJIbTYPbI;, CIIOCOOHOCTh CTABUTH LIEJIN U CTPOUTD KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE ~ pe3yJIbTAaThl ~ OCBOCHUs  OpeaMera  «XUMHS»  OTPaKaroT
C()OPMUPOBAHHOCTh  OMbITA MO3HABATCIBHOW M  NPAKTHYECKOW  ACITETBHOCTH
00y4YaromMXcs B MPOLIECCE peanu3alud 00pa3oBaTeIbHON ACATEIBHOCTH.

JIMYHOCTHBIE ~ pe3yJIbTAaThl ~ OCBOCHUs  OpeaMera  «XUMHS»  OTPaKaroT
C()OPMUPOBAHHOCTh  OMbITA TIO3HABATEIBHOH M  MPAKTHYECKOW  ACITEIBHOCTH
00y4YaromMXCs B MPOIIECCE Peau3alui 00pa3oBaTeIbHON AESTEIBHOCTH, B TOM YHCIIE B
YacTH:

1) rpask1aHCKOr0 BOCIMTAHMS .

OCO3HaHUsl OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX TpPaB W OOS3aHHOCTEH,
YBOKCHUS K 3aKOHY U ITPaBOMOPSAIKY;,

MPEACTABIICHUS O COLMAIBHBIX HOPMAX M MPABUIIAX MEXIMYHOCTHBIX OTHOLICHUM
B KOJUIEKTHBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIIBHOCTH MPH CO3MAHUM YYECOHBIX
NPOEKTOB, PEIICHUM YYEOHBIX W TMO3HABATEIBHBIX 33714, BBIMOJHEHUM XUMUYECKUX
3KCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apPTYMEHTHI
APYTUX MPH aHATIM3E PA3JIMYHBIX BUAOB YUEOHOH AEATEIBHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHUSL:

[ICHHOCTHOI'O  OTHOIIECHUS K HMCTOPHUYECKOMY W  HAyYHOMY  HACJIEIHIO
OTCUYECTBEHHOM XUMMH,

YBOKECHUS K TMPOLECCY TBOPUYECTBA B OO0JIACTH TEOPUM M MPAKTHYECKOTO
MPUJIOYKEHUST XUMHUW, OCO3HAHUS TOTO, YTO JAHHBIC HAYKUA €CTh PE3YyJIbTaT JUIATEIbHBIX
HAOMIOAEHWH, KPOMOTIUBBIX 3KCIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSHHOTO TpyAa
YU€HBIX U IIPAKTUKOB;

MHTEPECA W MO3HABATEIBHBIX MOTHBOB B ITOJIYYCHHUU W MOCJIEAYIOIIEM aHAIN3e
WH(pOPMALMH O IEPEAOBBIX TOCTHKEHUIX COBPEMEHHOM OTEUECTBEHHONH XUMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIHTAHUS:
HPaBCTBEHHOTO CO3HAHUS, STUYECKOrO TIOBEICHNUS,
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CIOCOOHOCTH OIICHUBATh CHUTYallMW, CBA3aHHBIE C XUMWYECKHUMH SIBIICHHUSIMU,
Y IPAHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI
Y LICHHOCTH,

TOTOBHOCTH OIICHUBATH CBOE MOBCJICHUE U MOCTYNKKA CBOMX TOBAPHUUICH C MO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS MTOCJIEACTBUIMA MOCTYIKOB,

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAHWUSI [ICHHOCTEH 30POBOro M 0€30MacHoro oopasa >ku3Hu, HEOOXOAUMOCTH
OTBETCTBEHHOIO OTHOLICHUSI K COOCTBEHHOMY (PM3UYECKOMY M TCUXUUYECKOMY
3I0POBBIO;

coONMoIcHUsT MmpaBul  O€30MmacHOro oOpalmieHuss ¢ BEUIECTBAMU B OBITY,
TIOBCCAHEBHOM JKU3HU, B TPYIOBOM JEATEILHOCTH;

NOHUMAHUS [ICHHOCTH MPaBUJI UHIMBUAYAJIBHOIO U KOJUIEKTUBHOTO O€30MacHOro
NOBE/ICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3I0POBBIO M KU3HU JIIOJCH;

OCO3HAHUS TOCJIEACTBUNA M HENPUSTUS BPEAHBIX MPUBBIUEK (YMOTPEOICHMUS
AJTKOT 015, HAPKOTHKOB, KYPEHHUS ),

S) Tpy10BOro BOCIIUTAHMS

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Y4€OHO-UCCIIEI0BATENBCKON IEATETLHOCTH,
OOILIECTBEHHO TMOJIE3HOM, TBOPUECKOM U APYTUX BUAAX NEATETLHOCTH;

YCTAaHOBKM Ha aKTMBHOE YyYacTHE B PELICHUM MPAKTHUECKUX 3ajady COLUAbHON
HAMpaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpECa K MPAKTUUECKOMY U3YUEHHIO MTPO(ECcCHii pa3auuHOro poja, B TOM YUCIIE
HAa OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHWH 10 XUMUH;

YBOKEHU K TPYAY, JIOAAM TPyJa U pe3ysibTaTaM TPYAOBOH NEATENBLHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaIbHONH TPAacKTOpUM 00pa3oBaHUs,
Oyayuied mpodeccun M peanu3alud COOCTBEHHBIX >KU3HCHHBIX TUIAHOB € YYETOM
JMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XHMMHHM, HWHTEPECOB M MOTPEOHOCTEH
oO1ecTna;

6) 3KOJIOrN4€CKOro BOCIIUTAHUS S

SKOJIOTHYECKH  LENECOO0Pa3HOr0 OTHOLIEHUST K NPHPOJAE KaK HMCTOYHHKY
CYIIIECTBOBAHUS KU3HU HA 3EMJIC,

NOHMMAHWs TJIOOATBHOIO  XapakTepa SKOJIOTMYECKMX MpoOJeM,  BIMSHHS
OKOHOMHYECKHX ITPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLIUATILHON CPENBIL,

OCO3HaHUs HEOOXOAMMOCTH HWCIOJIb30BAHMS JOCTHKEHHM XUMHWW AJI1 PELICHHS
BOIIPOCOB PallMOHAIILHOIO IIPHPOIAOIIOIBE30BAHNS,

AKTUBHOI'O HEMPUATHS ACHCTBUMN, NMPUHOCAIIUX BPEN OKPYXKAIOLIEH ITPUPOSHOMN
cpeac, YMEHMS MPOTHO3MPOBATH HEONATOMPUATHBIE 3KOJIOTMYECKHE TMOCIEACTBUS
MPEAITPUHUMACMBIX TEUCTBUI U NIPEIOTBPAILATH UX;

HAJIAYKS PA3BUTOTO DKOJOTMYECKOTO MBIIUICHAS, JKOJIOTHYECKON KYJIBTYPBHL,
OMBITA JEATEIBHOCTA JKOJIOTMYECKOW HAIMPABJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA
VMMU B MO3HABATEJIbHON, KOMMYHUKATAUBHON M COLMAILHOW MPAKTHUKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO MPOTHBOCTOATH UACOIOTUU XeMO(poOUH;
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7) HEHHOCTH HAYYHOI' O IO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKW U
OOIIECTBEHHOW MPAKTHKK,

NOHMMAHUs CeUU(UKN XMMUHM KaK HayKW, OCO3HAHUS €€ PO B (JOPMHUPOBAHUH
PAlMOHAILHOTO HAYYHOIO  MBILUICHHS, CO3AAHMM LIEJIOCTHOTO  MPEACTABICHUS
00 OKpYXarolleM MUPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, B TO3HAHUHA TPUPOTHBIX
3aKOHOMEPHOCTEH M PELIEHUH MPOOJIEM COXPAHEHUS MPUPOAHOIO PABH OBECHS;

yOEXKIEHHOCTH B 0CO00# 3HAUMMOCTH XUMHH 111 COBPEMEHHOM IMBUIN3alUK: B €€
IYMAHUCTAYECKOW HAMpPaBICHHOCTH W BAXHOW pOAM B CO3JAaHMM HOBOHM 0asbl
MaTEPUAIBHON KYJIBTYPbI, B PEIICHUM TJOOATIBHBIX MPOOJIEM YCTOMYHMBOIO pa3BUTHUS
YEJIOBEYECTBA — CHIPHEBOM, DHEPreTHYECKOM, MUAIIEBON U SKOJOrHYECKOM O€30MacHOCTH,
B Pa3BUTHM MEAWLHHBI, 00CCNEYEHUH YCIOBUM YCHEIIHOTO TPYAA W SKOJIOTHYECKH
KOM(DOPTHOM KU3HU KOKAOr0 WieHa 0OIIECTBA,

€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH: MOHWUMAHMs CYIIHOCTH METOAOB MO3HAHMS,
UCMONB3YEMBIX B €CTECTBEHHBIX HAYKaX, CMOCOOHOCTH HCIOJIb30BATH MMOJIYYacMbIe
3HAHWA U aHaIu3a U OOBSCHEHUS SIBJICHUNA OKPYKAFOIIETO MHUPA M MPOUCXOIALIINX
B HEM M3MECHEHWH, YMEHMS JA€iarh OOOCHOBAHHBIE 3aKIHOUYEHHS HA OCHOBE HAYUYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LENBIO TOJTYYEHHS TOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BATh XUMUYECKAE 3HAHUS AJIsl PELICHUS
npoOJIEM B PEaIbHBIX JKU3HEHHBIX CUTYaLUsIX,

WHTEPECA K TTO3HAHUIO, HCCIIEN0BATEbCKON ACATENBHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BAHMIO,
K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHWH M0 XMMHU B COOTBETCTBUU C KM3HECHHBIMHU
NOTPEOHOCTIMM;

UHTEPECA K OCOOEHHOCTAM TpyJda B pa3iMuHbIX cdepax NpodeccrnoHATBHOM
JESITETbHOCTH.

METAIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHS MPOrPaMMBI MO0 XWMWUW HAa YPOBHE
cpeaHero oomero 00pa3oBaHus BKIKOYAKOT:

3HAYMMBIE JUIS (opMupoBaHUs MHPOBO33PEHUS 00y4arouxcs
MEXKIACUMIUIMHAPHBIE  (MEKIPEAMETHBIC) OOIICHAYYHBIE TOHATHS, OTPAKAIOIINE
LEJIOCTHOCTh HAYYHOH KAPTUHBI MUPA U CIIEUA(PHUKY METOAOB MO3HAHUS, UCITOB3YEMBIX
B €CTECTBCHHBIX HAyKax (Marepus, BEUICCTBO, YHEPrHs, SBJICHHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHLIKI, TUMOTE3d, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI, UCCIIEA0BAHNUE,
HAOMIOAEHNE, U3MEPEHUE, SKCIICPUMEHT U IPYTHUE),

YHHUBEPCAIBbHBIE yUeOHBIC JEHCTBHS (IMO3HABATEIBHBIC, KOMMYHHUKATHBHBIC,
PErYASTHBHEBIC), oOecneunBaromie GpopMupoBaHre (QYHKIMOHAIBHON I'PAMOTHOCTH W
COLMAIBHON KOMIETEHIMN 00y4YaroImXcs;

CHOCOOHOCTh OOYYAKOIIMXCS HMCMOJb30BaTh OCBOCHHBIE MEKIUCIUTUIMHAPHEIE,
MUPOBO33PEHUYECCKUE 3HAHUS WU YHUBEPCAIBHBIE YUCOHBIE NEHCTBUS B TO3HABATEIBHOMN
Y COLMAIIBHOM MPAKTHKE.
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MeranpeaMeTHBIE PE3YJIbTAThl OTPAKAOT OBJIAJICHUE YHUBEPCATBHBIMU YUEOHBIMH
NO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU W PETYJISTHBHBIMH JEHCTBUASIMH.

Ilo3HaBaTe/bHbIC YHHBEPCAJbHbIC YUe¢OHbIC AeCTBUA
ba3oBble Joruueckue aeiicTBUs:

CaMOCTOSATEALHO (POPMYIMPOBATh U AKTYaIM3UPOBATh MPOOJEMY, paccMaTpuBaTh
¢€ BCCCTOPOHHE;

OMPEICATh LENU NEATEIbHOCTH, 33/1aBast MapaMeTPbl U KPUTEPAUM UX TOCTHXKCHMUS,
COOTHOCHUTB PE3YJIbTATHI JCATETLHOCTH C IMMOCTABJICHHBIMU LETISIMH,

WCIIOIB30BaTh MPU OCBOCHUW 3HAHWU MPUEMBI JIOTHUYECKOTO MBILIICHUS. BBIACISTh
XAPAKTECPHbIE TPU3HAKKA TOHSATHA W YCTAHABJIMBATH WX B3aMMOCBS3b, HMCIOJb30BATh
COOTBETCTBYIOLIUE MOHATHS JIsl OOBSICHEHUSI OTACIbHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHMSI M KPUTECPUM JJIsl KiIacCU(PUKAIIMK BEIICCTB U XUMUUYECKUX
peaKuit,

YCTaHABJIUBATH TPUYUHHO-CJIEACTBCHHBIC CBS3H MEKAY U3YYACMbIMU SIBIICHUSMU,

CTPOUTh JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, NCTYKTUBHBIE, MO aHAJIOTHH),
BBISIBJIITH  3aKOHOMEPHOCTM M TNPOTUBOPEYMS B PACCMATPUBACMBIX  SIBJICHUSX,
(OpMyIUPOBATH BBIBOABI U 3aKIIFOUCHHUS,

MPUMEHAThL B MPOLECCE IO3HAHUS WCIOJb3YEMBIE B XUMHHM CUMBOJIMUYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPA30BHIBATH MOJEIIBHBIE TPEICTABJICHUS — XUMUYECKUNA 3HAK
(CUMBOJT) 3JIEMEHTa, XUMHUYecKas (opMyJia, YpPaBHEHHUE XUMHUYCCKOW pEakivu —
MPU PELIIEHUN YYEOHBIX MO3HABATEIBLHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSITh Ha3BaHHBIC
MOJICJIBHBIC TIPEICTABIICHUS JIJI1 BBISBJIICHUS XAPAKTEPHBIX MPU3HAKOB H3y4ACMBbIX
BEIIECCTB U XUMUYECKUX PEAKIIH.

ba3oBrie ucciienoBarebCKue AeiicTBHA:

BJIQJIETh OCHOBAMHW METOJA0B HAYYHOI'0 MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUNA,

(GopMynupoBaTh LEIW W 334a4d WCCIICIOBAHHWS, WCIOJb30BATH IMOCTABICHHBIC
U CaMOCTOSITELHO C(HOPMYJIMPOBAHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJ11 (POPMUPOBAHUSI THMOTE3bI MO MPOBEPKE MPABHIILHOCTUA BBICKA3bIBAEMbIX
CY)KICHUH,

BJIQJIETh HABBIKAMU CAMOCTOITEIIEHOIO INITAHUPOBAHUA U IPOBEACHUS YACHUIECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOMIOJATh 32 XOAOM MPOLECCa,
CaMOCTOSITEJIbHO TMPOTHO3MPOBATh €ro pe3yapTar, (opMyaupoBarb 0000MIECHUS W
BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJBTATOB WCCICIOBAHUSA, COCTABIIATH
00OCHOBAHHBINA OTYET O MPOACTAHHON padoTe;

NpruoOpPeTaTh ONBIT YYCHUUYECKOM UCCIEA0BATEILCKOM U TPOEKTHOM IEATEIBHOCTH,
MPOSIBIISATH CTOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEILHOMY MOUCKY METOJIOB PELICHUS
MPAKTUYECKUX 3aa4, MPUMEHECHUIO PA3IMYHBIX METOAOB ITO3HAHUSL.

Pasora ¢ undopmanmeii:
OPUEHTUPOBATHCS B Pa3MYHBIX UCTOYHUKAX WH(OpPMAIMK (HAYy4YHO-NOMYJIsIpHAs
JUTEpaTypa XUMUYECKOTO COJEPKaHUs, COPaBOYHbIE mocodusi, pecypchl MHTepHETA),
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AQHATM3MPOBATH WH(OPMALIMIO PA3IMUHBIX BUIOB U (JOPM MPEACTABICHUS, KPUTUUECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTD,

(opMyIUPOBATH 3aMPOCHl U TPUMEHTEH PA3TUYHBIE METOBI IPH MOMCKE U OTOOPE
uH(pOopMaKi, HEOOXOIUMOM ISl BBITOMHEHUS YYEOHBIX 33]1a4 ONPEACIIEHHOrO THIIA,

npuoOpeTarb  ONBIT  KMCIOJNB30BaHUS  MH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTANA W PA3IMYHBIX MTOUCKOBBIX CHCTEM,

CaMOCTOSATENBHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEACTABICHHs WHMOpManuu
(cxembl, TpaQMKH, AUarpaMMbl, TaOJIHLIbL, PUCYHKH U JPYTHUE),

WCIOJB30BaTh HAYYHBINA SI3bIK B KAUECTBE CPEACTBA MPU paboTe C XUMHUYECKOM
WH(pOPMALMEN: TPUMEHATh MEKIPEAMETHBIC ((PU3MUECKUE U MATEMATUYECKUE ) 3HAKU U
CHUMBOJIBIL, (POPMYJIbL, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HAMIISTHOCTH.

KomMMyHHKAaTHBHbBIC YHHBEPCAJbHbIC Y4¢OHbIC ¢ CTBHSA:

3aqaBaTh BOMPOCHL MO CYHIECTBY OOCYXAAeMOil TeMbl B XOJe JAuajora
W/WMA  JUCKYCCHMM, BBbICKA3bIBaTh UACH, (POPMYIMPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIBHO BBITIOJTHEHUS MTPEATIOKEHHOM 3a/1a4H;

BBICTYNaTh C TMPE3CHTalMell Ppe3yNbTaTOB TMO3HABATENLHON  JCSATEIHLHOCTH,
MOJTYYEHHBIX CAMOCTOSTEILHO MM COBMECTHO CO CBEPCTHMKAMM TPH BBHIMOJHEHUHU
XUMHYECKOTO JKCIICPUMEHTa, MPaKTUYeCkol padoThl TO MCCIACAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaiu3aliii y4eOHOro MpoekTa, W (OPMYJIMPOBaTh BBIBOJbI
Mo pe3yjabTaTaM MPOBEAEHHBIX MCCIEAOBAaHUN MYTEM COTJIACOBAHMS TO3UIUN B XOJ€
00CYXKJIEHUSI © 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe YyHHBepPCAJbHbIE YUe¢OHbIC IeHCTBUA

CaMOCTOSTENIPHO  IUJIAHWUPOBAaTh M OCYLIECTBJISITH  CBOK  MO3HABATEIBHYIO
JESITENBbHOCTh, ONpeAcyisas €€ UelMd W 33Ja4d, KOHTPOJMpPOBaTh W 1O MeEpe
HEOOXOAMMOCTH KOPPEKTHPOBATH MPEAIAracMblii arOPUTM ACHCTBUNA TIPU BHITOIHEHUU
y4eOHBIX M MCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh HamOonee 3P(PEKTUBHBIN Crocod
WX PpEUICHHs] C YYETOM TIOJYYCHHsI HOBBIX 3HAHWI O BEHIECTBAX M XUMHYECKHX
peaKIMSIX;

OCYILECTBIISITH ~ CAMOKOHTPOJIb  JCATEIBHOCTM HA  OCHOBE  CaMOaHAIM3a
Y CAMOOLICHKH.

[TpenmeTHbIC pe3yabTaThl OCBOECHUS npPOrpaMMBbl no XUMUH
Ha YIJIyOJIEHHOM YPOBHE HA YPOBHE CPEIHEro oOmEero oOpa30BaHMsS BKJIOYAKOT
cneurpuueckue A yd4eOHOro mnpeamera «XHMHs» HAYYHbIE 3HAHWS, YMEHHS W
CoCOObl ACHCTBUI MO OCBOCHUWIO, MHTEPNPETALMHA U MPEOOPA30OBAHUIO 3HAHWMA, BUIBI
AESITETPHOCTH MO TOJIYYEHHIO HOBOI'O 3HAHMSI M MPUMEHEHWIO 3HAHWWA B PA3IMYHBIX
y4eOHBIX CHUTYyalMsX, 4 TaKKE B PEalbHBIX >KA3HCHHBIX CHTYALMSIX, CBS3aHHBIX
C XUMHEH. B mporpaMMe no XuMHHA TPEAMETHBIE PE3YJIbTATHI MPEACTABJICHBI IO TOJaM
W3YYCHUSI.
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HPEAMETHBIE PE3YJIBTATDBI

10 KNTACC

[IpenmeTHBIC PE3YABTATHI OCBOEHUS Kypca « OpraHuyecKast XUMUsD) OTPAKAKOT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MECTE€ M 3HAYCHUH OPraHMYECKOW XHUMUHU
B CHUCTEME €CTECTBCHHBIX HAyK M €€ PO B OOCCIECYCHHM YCTOMYMBOIO pPa3BUTHS
YEJIOBEYECTBA B PELICHUM MPOOJEM HSKOJOTHYECKOH, SHEPreTHYECKOM M MUIIEBOM
O€30MACHOCTH, B PAa3BUTUM MEJUIMHBI, CO3JaHAM HOBBIX MAaTEpUalioB, HOBBIX
UCTOYHUKOB DJHEPruv, B OOECHEYCHUM PAMOHAIBLHOTO  MPUPOAONOJIB30BAHUS,
B (DOPMUPOBAHUY MUPOBO33PEHUS U OOMICH KYJIbTYPhI YENOBEKA, a TAKXKE HKOJIOTHUYECKU
00OCHOBAHHOT'O OTHOIIICHHS K CBOEMY 3JI0POBBIO U MPUPOJHOM CpeAE;

BJIQJICHAE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPas BKITFOYAET. OCHOBOIIOIAraroIne
MOHATHUS — XUMHUYECKUI DJIEMEHT, aToM, SIAPO U SJIEKTPOHHAs 000JI0UKa aToMa, $-, p-, d-
aTOMHBIE OpPOMTAJIM, OCHOBHOE M BO30OYXKIEHHOE COCTOSHHMS aroMmMa, THOpuaM3anus
aTOMHBIX OpOUTAJIEH, NOH, MOJIEKYJIA, BAJIECHTHOCTb, 3JICKTPOOTPUIIATEILHOCTD, CTEMNEHD
OKHUCJICHUSI, XAMHUYECKAs CBSI3b, MOJIb, MOJISTPHAS MAacca, MOJIIPHBINA 00BbEM, YTIIEPOIHBIH
CKeJeT, (PYHKIMOHAJIbHAS TPYINA, pajaukaj, CTPYKTYpPHbIE (POpMYJibl (pa3BEPHYTHIC,
COKpaUIEHHBIC,  CKEJICTHBIE), M30MEpUS  CTPYKTypHasT W  MPOCTPAHCTBEHHAs
(TEOMETPUYECKAS, ONMuUYecKds), W30MEPbl, TOMOJIOTUYECKUM PpsJl, TOMOJIOTH,
YIJICBOJIOPOJIBI, KUCIOPOA- U a30TCOACPKAIIAE OPraHUYCCKUE COCIMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHECHUS, TEOPUH, 3aKOHBI
(mepuoanveckuii 3akon J[.M. MenneneeBa, Teoprsi CTPOCHUST OPraHMYECKUX BEIIECTB
AM. byraepoBa, 3aKOH COXPAHCHHS MAcCChl BEIICCTB, 3aKOH COXPAHCHHUS U
MPEBPALICHUS SHEPIUH P XUMUYECKUX PEAKIIUSAX ), 3aKOHOMEPHOCTH, CUMBOJTMYECKUN
SI3BIK XUMUH, MUPOBO33PEHUYECCKUEC 3HAHUS, JIEKAITUE B OCHOBE MOHUMAHUS IPAYAHHOCTH
U CHCTEMHOCTHM XUMHYECKUX SIBJICHHU, TPEACTABICHUS O MEXAHU3MAX XUMHYECKHUX
pEaKIMii, TEPMOJAMHAMUYECCKUX W KWHETUUYCCKUX 3aKOHOMEPHOCTIX HMX MPOTEKAHUS,
O B3aUMHOM BJIMSIHUM aTOMOB W TPYIIl arOMOB B MOJIEKYJaX (MHAYKTUBHBIA W
Me3oMepHbld  3(dekThl, opueHTaHThl | u I poma); QakTonorudyeckue CBEACHUS
O CBOWMCTBaX, COCTAaBE, MOJYYCHUM W O€30MaCHOM WCHOJb30BAHUM BAKHECUIINX
OPraHUYECKUX BEUIECTB B OBITY W MPAKTHYECKOH MEATENBHOCTH YEJIOBEKA, OOLIUX
HAyYHbIX TMPUHIMIAX XAMHYECKOrO0 TMPOU3BOACTBA (HA MPUMEPE MPOU3BOJICTBA
METaHoJIa, NEPepadOTKN HEPTH);

Cc()OPMHUPOBAHHOCTh YMECHUIA: BBISBIIATh XAPAKTCPHBIE MPU3HAKH TOHSATHHA,
YCTAHABJIMBATh WX  B3aUMOCBS3b, MCIIOJIB30BATH  COOTBETCTBYIOIIHME  MOHSTHUS
IIPU OMMUCAHWHU COCTABA, CTPOEHUS U CBOMCTB OPraHUYCCKUX COCAMHEHUIA,

c(hOpMHUPOBAHHOCTH YMECHHUIA:

WCIIONB30BaTh XUMHUYECKYI0 CHMBOJIMKY [iJIE  COCTABJICHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIMEHHBIX M CKEJIETHBIX) (POPMYJ OpPraHuyYECKUX
BEIIECTB,

COCTABJIATh YPABHEHUS XUMHWYECKMX PEAKIUA W PACKPHIBATH WX CYIIHOCTH:
OKHCJIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI ITOCPEACTBOM COCTABICHUS SJIEKTPOHHOTO
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OajlaHca TUX PEaKluid, peakiuii MOHHOTO OOMEHA MYTEM COCTABJICHUS UX MOJHBIX U
COKpalIEHHBIX MOHHBIX YPaBHEHUIA;

W3rOTABIIMBATh MOJEIM MOJIEKYJ OPraHMYeCKHX BEMICCTB Ul WJUTHOCTpPALMH
UX XMMHYECKOTrO U MPOCTPAHCTBEHHOTO CTPOCHMS,

c()OPMUPOBAHHOCTh YMEHWI. YyCTAHABIMBATh NPHUHAICKHOCTh HM3YYEHHBIX
OpPraHUYECKMX BEIIECTB MO MX COCTABY M CTPOCHUIO K OMPEACIEHHOMY KJIacCy/Tpynie
COCAMHCHUN, Oasams WM Ha3BaHWs MO cucteMmarnueckoil HomeHknarype (IUPAC) u
npusoOums TPUBUAIbHBIC HA3BaHUS ISl OTACIbHBIX MPEIACTABUTENIECH OpraHUYECKUX
BEUICCTB  (PTWIEH, ALECTWIEH, TOIYOJN, TJULCPUH, OJTHICHIJIMKONb,  (DEHOI,
(dopManbaeTHa, AaleTanbACTHA, AaleTOH, MYpPaBbHHAs KHCJIOTA, YKCYCHAas KHCIIOTa,
CTCapUHOBAsA, OJICMHOBAs, MAJIbMUTHHOBAs KWCIIOTHI, TJIMUWH, AalaHWH, MAajbTO3a,
(pyKTO3a, AHUIVH, TUBUHWII, U30IPEH, XJIOPOIPEH, CTUPOJ U PYTHE),

c()OPMUPOBAHHOCTh YMEHHUS ONMPEACIIATh BUA XUMHAYECKON CBA3M B OPraHUYeCKUX
COCAMHCHUSX (KOBAJICHTHAS M MOHHAS CBSI3b, G- U M-CBS3b, BOJOPOJAHAS CBSI3b);

C()OPMUPOBAHHOCTh YMEHMS MPUMEHATH TIOJOXKEHUS TECOPUHM  CTPOCHMS
oprannyecknx BemecTB A.M. bymiepoBa s OOBSICHEHHsS 3aBUCUMOCTH CBOKMCTB
BEIICCTB OT X COCTaBa M CTPOCHUS,

c()OPMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE U
XMMHYECKHE CBOWCTBA TUMMYHBIX MPEACTABUTENEH Pa3TUUYHBIX KJIACCOB OPraHUYECKUX
BEIICCTB. AJIKAHOB, LWKIIOATKAHOB, ATKEHOB, AIKAJAWCHOB, AJIKHMHOB, apOMAaTHYECKUX
YIJIEBOJOPOJIOB, CIHUPTOB, AIBJIETHIOB, KETOHOB, KAapOOHOBBIX KHUCIIOT, MPOCTBIX H
CIIO)KHBIX 3(UPOB, XUPOB, HUTPOCOCAMHCHWHA W AMHHOB, AMWHOKHCIIOT, OEIKOB,
YIJEBOJOB (MOHO-, JW- W TOJMCAXAPUIOB), WJUTFOCTPUPOBATH TEHETUYECKYIO CBS3b
MEXIYy  HUMM  YPaBHEHMSMM  COOTBETCTBYIOIIMX  XMMUYECKUX  peaKIuii
C HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL,

c(OPMUPOBAHHOCTh YMEHUSI MOATBEPKIATh HA KOHKPETHBIX MPUMEPAX XAPaAKTEP
3aBHCHMOCTH PEAKIIMOHHOW COCOOHOCTH OPraHWYECKUX COCAMHEHHNA OT KPATHOCTH W
TUNA KOBAJIEHTHOH CBA3M (G- U M-CBSA3H), B3AUMHOIO BIMSHUS aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIAX;

c()OPMUPOBAHHOCTh YMEHHS XapaKTCPU30BaTh MCTOYHUKH YTJIEBOJOPOIHOIO
CbIpbs (HE(Th, MPUPOIHBINA Ta3, Yrojb), COCOOBl €ro MepepaboTKH W MPAKTHYECKOE
NPUMEHEHUE TIPOAYKTOB MEPEPAdOTKH;

c(OPMUPOBAHHOCTH BIAJACHUS CUCTEMOIN 3HAHUI O ECTECTBEHHO-HAYYHBIX METOAAX
NO3HAHWS — HAOOJICHUHN, U3MEPEHUHU, MOACTUPOBAHNH, SKCIEPUMEHTE (PEaTbHOM M
MBICJICHHOM ) M YMEHU Sl TPUMEHSTh 3TU 3HAHUS;

c()OPMUPOBAHHOCTh YMEHHSI MPHUMEHITh OCHOBHBIC OINEPALMU MBICIUTEIBHOM
JEATEIBHOCTH — aHajiM3 W CUHTE3, CpaBHEHHE, OOOOIIEHHUE, CUCTEMATH3ALMIO,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3¢H — JUIsl W3YYCHHWs CBOMCTB BELIECTB W
XUMWYECKUX PEAKIIAI,

c(OPMUPOBAHHOCTH YMEHHUI. BBISBIATH B3aUMOCBS3b XUMHUUECKUX 3HAHUMN
C MOHATUSIMU U MPENCTABICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIst O0see
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OCO3HAHHOTO MOHUMAaHMs CYHUIHOCTH MaTepUAIbHOTO €IMHCTBA MHUPA, MCHOIB30BATh
CUCTEMHbBIC 3HAHUS TIO OPraHUYECKOW XUMHUM Uil OOBSICHEHUS W MPOTHO3WPOBAHMUSI
SIBJICHUH, UIMEIOLUX €CTECTBEHHO-HAYUHYIO TPUPOY;

c(OPMUPOBAHHOCTH YMEHUN. MPOBOAUTH PACUETHI MO XMMUYECKUM (hopMysiaMm U
YPAaBHEHUSM XMMUYECKMX PEAKIMNA C MCMOJIIb30BaHMEM (PU3MYECKUX BEIMUYUH (Macca,
00BEM Ta30B, KOMTMYECTBO BEIIECTBA), XaPAKTEPU3YIOLINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI. PACUYEThl MO HAXOXKIECHUIO XUMUYECKOH (DOPMYJIbI BELIECTBA MO U3BECTHBIM
MAacCOBBIM ~ JIOJIIM ~XMMHYECKUX DJIEMEHTOB, TMPOAYKTaM CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEUIECTB;

c(OPMUPOBAHHOCTh YMEHHUH: MNPOTHO3UPOBATH, AHAIM3UPOBATH M OLICHUBATH
C TIO3ULIMHI SKOJIOTHYECKOM O€30MacHOCTH MOCEACTBUS ObITOBOM U MPOU3BOJICTBEHHOM
JESITETPHOCTA YEJOBEKA, CBA3aHHOH C nepepabOTKOM BEIIECTB, HCIOIB30BATh
NOJYUYECHHBbIC 3HAHWS JUIS MPUHATHUS TPAMOTHBIX PEHICHUWH MpPoOJieM B CUTYaMsX,
CBSI3AHHBIX C XUMHEM,

c(OPMUPOBAHHOCTh YMEHMA: CaMOCTOSITEbHO TJIAHUPOBAaTh M MPOBOAUTH
XUMUYECKUI IKCTICPUMEHT (MOJy4YE€HUE M M3yYEHUE CBOWCTB OPraHMYECKUX BEILIECTB,
KAQUECTBCHHBIE PEAKLIMU YTIICBOJOPOAOB PA3IMUHBIX KIACCOB M KHACIOPOACOAE PHKAIIMX
OPraHMYECKUX BEIICCTB, PEUICHUE HKCMEPUMEHTAIBHBIX 337a4 MO0 pPaclo3HABAHUIO
OPraHUYECKUX BEHIECTB) C COOJIIOJICHUEM TMpaBwil  O€30MacHOro  oOpaleHus
C BEILIECTBAMH U JJAOOPATOPHBIM 000pYI0BAHUEM, (POPMYIMPOBATH LIETh HCCIIECTOBAHMS,
OPEACTaB/IsATh B Pa3IMuHOW (PopMe pe3yabTaThl SKCIEPUMEHTA, AHAIM3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMCHHIA:

coONIoaTh MpaBWJIa 3KOJOTMYECKH LENECOOOPA3HOro MOBEACHHS B OBITY
U TPYAOBOM NEATENILHOCTH B IIENSX COXPAHEHHS CBOETO 3J0POBbS, OKpYKarolei
IPUPOAHOM Cpelbl U TOCTUKECHUS €€ YCTONUMBOrO pa3BUTHSI,

OCO3HAaBaTh OMACHOCTb TOKCHYECKOTO JICWCTBUS HA JKUBBIC OPraHU3MbI
ONpeaeEHHBIX OPraHUYECKUX BELIECTB, MOHUMas cMbici nokazarens [TIK;

aQHAIM3UPOBATh  1IE€1€COO0PA3HOCTh  MPUMEHEHUS  OPraHUYEeCKUX  BELIECTB
B TIPOMBIIICHHOCTH U B OBITY C TOUKH 3PEHMsI COOTHOLICHHU S PUCK-TIONB3A;

c()OPMHUPOBAHHOCTh ~ YMEHUH.  OCYIIECTBISATH  IEJICHANPABJACHHBIA  MOMCK
XUMHYECKOH MH(OpMalMK B PA3TUYHBIX MCTOYHHMKAX (HaydyHas W Y4eOHO-HayyHas
JUTEeparypa, CpelacTBa MaccoBoi WH(popMaumu, MHTEpHET M Apyrue), KpUTHUECKA
AHAIUUPOBAMb XUMHUUYECKYI0 WH(OOPMALIUIO, nepepabamuisdmes €€ U UCHOIb306AMb
B COOTBETCTBHH C IMOCTABJICHHON yUeOHOM 3a1auci.

11 KUIIACC
[IpeameTHbIE pe3yiabTaThl OCBOEHUS Kypca «OOmas U HEOpraHu4ecKass XuMUs
OTPAXKAKOT:
c()OpPMHUPOBAHHOCTh  MPEACTABICHUI: O MarepualibHOM €JAMHCTBE MMPAa,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHWU MPUPOJBI, O MECTE U 3HAYCHUU XUMUHU
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B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojii B OOCCICUECHWHM YCTOWYMBOTO PA3BUTHS,
B PCUICHUU NTPOOJIEM SKOJIOTUYECKON, DHEPreTUYECKOM M MUIIEBOM O€30MacHOCTH,
B Pa3BUTUU MEIULIUHBI, CO3JaHUU HOBBIX MAaTCPUAJIOB, HOBBIX MCTOYHUKOB J3HEPIUM,
B 00ECNEUYCHMH  PAlMOHAIBHOrO  MPUPOAONONB30BaHUSA, B  (opMHUpOBaHUU
MHUPOBO33PEHUS U O0IICH KYIbTYPhl YEIOBEKA, a TAKXKE HKOJIOTMYECKH 0OOCHOBAHHOT O
OTHOLLIEHUS K CBOEMY 3I0POBBIO U IPUPOIHON CpeIE;

BJIQJICHAE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOPAs BKJIFOYACT: OCHOBOITOJIAraroIie
MOHATUS — XUMHUYECKHUI AJIEMEHT, aTOM, SIJIPO aToMa, W30TOMbIL, IJICKTPOHHAsS 000J10YKa
aroma, §-, p-, d-aTOMHBIE OpPOUTAJIM, OCHOBHOEC M BO30YKIEHHOE COCTOSHHUS aToMa,
ruOpuan3anus ATOMHBIX opouTanei, HOH, MOJIEKYIIA, BAJICHTHOCTb,
AIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJICHUS, XUMHWYECKas CBA3b (KOBAJCHTHAS,
WOHHAs, META/UIMYECKasi, BOJOPOJHAs), KPUCTAUIMUECKAs PEIIETKA, XUMUYECKas
peaKkius, pacTBOP, SJCKTPOJIUTHI, HEIJICKTPOJIUATHL, JICKTPOJUTHUECKAS TUCCOLUALINSA,
CTEIEHb JMCCOLMALMKA, BOAOPOIHBINA IOKA3aTelb, OKUCIMUTENb, BOCCTAHOBUTEID,
TEMIOBOM 3PPEKT XUMHUUECKON PEAKIIUK, CKOPOCTh XUMUYECKOM PEaKIuu, XUMUUYECKOE
PAaBHOBECHE, TEOPHUM W 3aKOHBI (TEOpUs DJICKTPOJIUTHYECKOH  JUCCOLMAINU,
nepuoanueckuii 3axkoH J[.M. MeHnaeneeBa, 3aK0OH COXPAHEHUsI MACChl BEIIECTB, 3aKOH
COXPAHEHUsS U MPEBPALLCHUS SHEPIrUU MPU XUMUYECKUX PEAKLUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JACHCTBYIOMIMX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIA SI3bIK
XUMHWU, MUPOBO33PEHUYECKUE 3HAHUS, JICXKALIUE B OCHOBE IMOHUMAHUS NMPUUYUHHOCTA U
CUCTEMHOCTU XUMHUYECCKUX SBJICHUNW, COBPEMEHHBIC TMPEIACTABICHUSA O CTPOCHUHU
BELICCTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM H HAAMOJIEKYJISPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHU3Max XUMHUYECKAX  PEAKUU, TEPMOAUHAMHUYECKUX
U KUHETUYECKUX 3aKOHOMEPHOCTAX HX IMPOTEKAHHUSA, O XHMMHUUYECKOM PABHOBECHUH,
pacTBOpax U AUCHEPCHBIX CUCTEMAX;, (PAKTOJIOTMYECKUE CBEACHM I O CBOMCTBAX, COCTABE,
MOJIYyYCHUH W O€30MaCHOM HCIOJIb30BAHUM BAKHEHUIIMX HEOPraHWYECKUX BEIICCTB B
OBITY W TPAKTUYECKON JCATEIILHOCTH 4YEJIOBEKA, OOMIMX HAyYHBIX MPUHIMIAX
XUMHUYECKOTO MPOU3BOICTBA,

Cc()OPMHUPOBAHHOCTh YMECHUIA: BBISBIIATh XAPAKTCPHBIE MPU3HAKH TOHSATHHA,
yemanasnueams  UX  B3AUMOCBS3b, UCHO/Ib3060Mb  COOTBETCTBYIOIIUE  TTOHSITHSA
MPY ONMKUCAHUKA HEOPraHMYECKUX BELIECTB U UX MPEBPALLCHUIT;

c()OpPMHUPOBAHHOCTL ~ YMEHHS  MCHOJb30BaTh  XUMHUYECKYK)  CHUMBOJIMKY
JUIE  cOCTaBieHHMs (OPMYyJT BEUICCTB WM YPABHCHWH XMMHWYECKMX PCaKLHN,
cucrematnieckyro HomeHkatypy (IUPAC) u TpuBHanbHBIE Ha3BaHUS OTIECIBHBIX
BEIIECTB,

c(hOPMHUPOBAHHOCTh YMEHUS OMPEICATh BAJCHTHOCTH M CTCINEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJT XUMHUUYECKOH CBSI3M (KOBAJICHTHAS, HOHHAS,
METa/UTMYECKast, BOAOPOIHAS ), TUIT KPUCTAUTMUYECKON PEIETKH KOHKPETHOTO BEMIECTBA;

c()OPMHUPOBAHHOCTh ~ YMEHUS  OOBSCHATH 3aBUCUMOCTH  CBOMCTB  BEIIECTB
OT BHJA XWUMHYECKOW CBSI3M M THIA KPUCTAIMYECKOH PEIIETKH, OOMEHHBIN
1 IOHOPHO-AKIECTITOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOW CBSI3U,
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c()OPMUPOBAHHOCTh YMEHUWI. KIACCH(PUUMPOBATh. HEOPraHUYECKHE BEIECCTBA
N0 MX COCTaBY, XMMWYECKHE PEAKIMU IO PA3TUYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearnpyronMx BEHIECTB, TEIJIOBOMY JS(PQPEKTy peakuuu, H3MEHEHUIO CTENeHEn
OKHCIICHUSI  3JIEMEHTOB, OOpPAaTMMOCTH, Y4YaCTHIO Karajau3aropa W JIPYTHC);
CaMOCTOSITENBHO 6b10UpamMs OCHOBAHWS W KPUTEPHUU IJI KIACCU(DHUKALMHM WU3Yy4aeMbIX
BEUIECTB U XUMHYECKUX PEAKLINIA,

c()OPMUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI TMEPUOJAMYECKOTO 3aKOHA
JL.W. MenaeneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOMIYI0, OOBICHUTEILHYIO U
IPOTHOCTHYECKYIO (DYHKIWY,

c(OPMUPOBAHHOCTh YMEHUI. XapaKTEPHU30BATh 3JIEKTPOHHOE CTPOCHUE ATOMOB M
MOHOB XHMMYECKMX OJJIEMEHTOB MMEPBOrO—UYETBEPTOro nepuonoB llepuogmyeckoi
cucrembl JI.M. MenzaeneeBa, HWCHONB3YS TOHATUS <«QHEPIETHYECKUE YPOBHWY,
«IHEPreTUYECKUE MOAYPOBHWY, «S-, p-, d-aTOMHBIE OpPOMTAIN», «OCHOBHOE U
BO30YKIEHHOE HHEPreTUUYECKUE COCTOSIHMS aTOMay», OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHUS CBOWCTB XMMUYECKUX AJIEMEHTOB M UX COCIMHEHUI 11O TEPUOJAM U TPYIIIIaM
[lepuonunueckoii cucrembl .M. MeHaeneesa, BAJICHTHbICE BO3MOXKHOCTH AaTOMOB
3JIEMEHTOB HA OCHOBE CTPOEHMS UX JIEKTPOHHBIX 000JIOYEK;

c()OPMUPOBAHHOCTh YMEHUI. XapaKTEpU30BaTh (OMUCHIBATH) OOIUE XMMHYECKHE
CBOMCTBA BEILECTB PA3JIMYHBIX KJIACCOB, HOOMBEPIHCOUMs CYIIECTBOBAHUE TEHETHYECKOM
CBS3M  MEXKIAY  HEOPraHMYECKMMM  BEIIECTBAMM C  TIOMOIIBK)  YPaBHEHWH
COOTBETCTBYIOILUX XUMHUECKUX PEAKLIANA;

Cc)OPMUPOBAHHOCTh ~ YMEHHUS  PACKPbIBaTh  CYLIHOCTH! OKHCIIUTENBHO-
BOCCTAHOBHUTEIIbHBIX PEAKIMI MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOIO OanmaHca 3TUX
peaKLMii, peakunii MOHHOrO OOMEHA MYTEM COCTABIICHUS WX TMOJHBIX M COKPAIIEHHBIX
WOHHBIX YPaBHEHWH, PeakIui TUAPOIN3a, PEaAKIUA  KOMIUIEKCOOOpa3oBaHUs
(Ha MpUMepe TMIPOKCOKOMILIEKCOB LIMHKA M ATFOMUAHHSA ),

c(OPMUPOBAHHOCTH YMEHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKHX
peaKuuii ¢ Y4ETOM MX SHEPreTUUECKUX XaPAKTEPUCTHK, XaPAKTEP U3MEHEHHS CKOPOCTH
XMMHYECKON pPEaKkUMy B 3aBUCUMOCTH OT PA3IMYHBIX (DAKTOPOB, a TAKXKE XapaKTep
CMEILEHUSI XUMUYECKOTO PABHOBECHS MO/ BIMSIHUEM BHEIIHUX BO3ACHCTBHIA (MPUHIUI
Jle IlaTenke);

c()OPMUPOBAHHOCTh YMEHMS XAPAKTEPHU30BATH XUMHUYECKHE PEAKLUH, JICKAIIHE
B OCHOBE MPOMBILIJICHHOTO MOJIYYEHHS] CEPHOW KHMCIIOTHI, aMMHaKa, OOIIUE HAYYHBIE
MTPUHLIUIIBI XUMHUYECKHAX ITPOU3BOJICTB; 1E1eC000Pa3HOCTh [IPUMEHEHUS
HEOPraHUYECKUX BEIIECTB B IPOMBILUICHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOILICHUS
PUCK-TTIONB3A,

c(OPMUPOBAHHOCTh BIAJICHUSI CUCTEMOW 3HAHWI O METOAAX HAYYHOrO MO3HAHWUS
SABJICHU NpupoAasl — HAOMIOAEHUE, W3MEPEHHE, MOJCITMPOBAHUE, SKCICPUMEHT
(peaJIbHBII U MBICTICHHBIH ), UCMIONB3YEMBIX B €CTECTBEHHBIX HAYKAX, YMEHUSI TPUMCEHSITh
ATH 3HAHMS MPH DKCIECPUMEHTAIBHOM HCCICAOBAHUN BEIIECTB W ISl OOBICHEHUS
XUMUYECKUAX SIBICHWM, MMEIOIIMX MECTO B MPUPOJE, NMPAKTUUYECKON NEATETBHOCTH
YEJIOBEKA U B IIOBCEIHEBHOM YKU3HU,
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c(OPMUPOBAHHOCTH YMEHHUSl BBISABIIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUMN
C MOHATUSMU U MPEICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYUHBIX IPEAMETOB [yis Oosee
OCO3HAHHOTO MOHUMAHUS MaTEPUATILHOTO €MHCTBA MUPA,

c(OPMUPOBAHHOCTH YMEHUSI TPOBOAUTH PACUYETHI C WCMOJIb30BAHUEM TMOHATUM
«MaccoBasi 10Jisl BELECTBA B PACTBOPEY U «MOJISIpHAS KOHIEHTPALM»; MACChl BEIIECTBA
win 00béMa ra3a mno M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MM O0BEMY OJHOrO
U3 YYaCTBYIOLIMX B PEAKIMM BEUIECTB, TEMIOBOr0 »((eKTa peakiuu;, 3HAYCHUs
BOJIOPOJTHOTO TOKA3aTesisi PacTBOPOB KHUCJIOT M IIEJIOYEH C M3BECTHOM CTENEHBIO
JIMCCOIAALIAN, MAacChl (00BbEMA, KOJIMUECTRA BEIICCTBA) MPOAYKTA PEAKIIUM, €CITH OJTHO
M3 WCXOJHBIX BEIIECTB JAaHO B BHUJE PACTBOpA C ONPEACITEHHOW MACCOBOM JOJIEW
PACTBOPEHHOIO BEIIECTBA WM JAHO B M30BITKE (MMEET NPUMECH), OOJIM BBIXOAA
OPOAYKTA PeaKinu; 00bEMHBIX OTHOLICHUH Ta30B,;

c(OPMUPOBAHHOCTh YMEHMA: CaMOCTOSITEbHO TMJAHUPOBATh M TPOBOAUTH
XUMUYECKUI SKCIEPUMEHT (MPOBEACHUE PEaKLMi MOHHOTO OOMEHA, MOATBEPXKICHUE
KaueCTBEHHOI0 COCTaBA HEOPraHMYECKUX BEUIECTB, OMPEACICHHE Cpellbl pacTBOPOB
BEILIECTB C TMOMOMIbI0 WMHJIMKATOPOB, HW3YyUEHHE BIUSHUS Ppa3IUYHBIX (PAKTOPOB
HA CKOPOCTh XMMHUYECKOM PEaKlMu, PELICHUE SKCIEPUMEHTAIBHBIX 3aJau MO TeMam
«Metammely U «Hemeramnel»y) ¢ coOnrofeHUEM MpaBuil O€30MacHOr0 oOpalleHMs
C BEILIECTBAMH U JIAOOPATOPHBIM 000pYa0BaHUEM, (POPMYIMPOBATH LIETh HCCIECTOBAHMS,
npeocmasisme B PA3IMYHOM (PopMe pe3ynbTarhl HKCIEPUMEHTA, AHAIUZUPOBAMD
¥ OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OPMUPOBAHHOCTh YMEHMIA: COOMOJaTh TpPaBWJIA MOJIL30BAHUS XUMUUECKON
MOCYJI0i 1 1a00paTOPHBIM 000PYA0BAHUEM, OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUN
C MHCTPYKLUSIMU MO BBIMOJHEHUIO JJAOOPATOPHBIX XUMUUYECKUX OMBITOB, YKOJOTMYECKU
1eNieco00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATEIHLHOCTH B IEJSX COXPAHEHUS
CBOETO 3I0POBBS, OKPY)KAIOIIEA MPUPOAHON CPEAbI M JOCTWOKEHHUSA €€ YCTOMYHUBOIO
Pa3BUTHS, OCO3HABAMH ONACHOCTH TOKCMYECKOTO NEHCTBHUS Ha KUBBIE OPraHU3MbI
OnpeaeEHHBIX HEOPraHMYECKUX BELIECTB, MOHMMAs cMbIch nokazarens [1J1K;

c(OPMUPOBAHHOCTh ~ YMEHHWI:  OCYUICCTBJATH  LICJICHAMPABICHHBIA  MOUCK
XUMHYECKOH MH(OpMalMK B PA3TUYHBIX MCTOYHHMKAX (HaydyHas W Y4eOHO-HayyHas
JUTEeparypa, CpeacTBa MaccoBoi uH(popmaumu, VHTEpHET WM APYrUe), KPUTHUYECKH
aHAIM3UPOBATh XUMUUYECKYI0 HWH(pOpMaIUIO, TepepadarhiBaTh €€ W MCIOJb30BATh
B COOTBETCTBHH C IMOCTABJICHHON yUeOHOM 3a1auci.
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10 KJIACC
HanMenosanue
No KomuuecTtBo OCHOBHBIE BUABI 1€ATEILHOCTH
Pa3ICIIOB U TEM [TporpamMmHOE conepKaHue
n/m 4acoB oOyvaroumxcs

y4eOHOro nmpeamera

Pa3zpnen 1. Teopernvyeckne OCHOBBI OPraHUYECKO XUMHH

1.1

[IpenmeT oprannyecKoi
XUMUH.

Teopus cTpoeHus
OPraHMYECKUX
COCMHEHU I

A. M. bytneposa

8

[IpenMeT v 3HaYECHUE OPraHUYECKOM
XUMUH, PEACTABICHUE O MHOT000pa3nu
OPraHNYECKUX COCTUHEHWN.
DIEKTPOHHOE CTPOCHHE aToMa yIiIepoaa:
OCHOBHOE W BO30YKICHHOE COCTOSIHHSI.
BaneHTHbIe BOZMOYKHOCTH aroMa
yryepoaa. XuMHUYecKas CBA3b

B OPraHUYECKUX COCANHECHUSIX. THITbI
rUOpUIU3alMK aToMa YIJiepoaa.
Mexann3Mbl 00pa3oBaHus KOBAJICHTHOMN
CBsI3U (OOMEHHBINA U TOHOPHO-
aKUenTOpHbIN ). THUIbI MEpeKPbIBaHUS
ATOMHBIX OPOUTAJIEH: G- U TT-CBSI3H.
OnuHapHasi, 1BOMHAsA U TPOMHAS CBSI3b.
CriocoObI pa3pbiBa CBA3EH B MOJIEKYJIAX
OPraHMYEeCKuX BelwecTB. [IonsaTHe

0 cBOOOJIHOM pajuKaje, Hykieopumie u
aaeKTpoduie.

Teopus CTPOECHHST OPraHUYECKUX

PackpeIBaTh CMBICT H3y4aeMbIX
NOHATHN (BBIIEHITH HX XaPAKTEPHBIC
NPU3HAKK ) U IPUMEHSTH 3TH OHSATHUS
NP OMKMCAHWU COCTaBA U CTPOCHUS
BEIIECTB, JUII OOBICHCHUS
OTIENIbHBIX (DAKTOB U SIBJICHHIA.
PackpeiBaTh CMBICIT IOJIOKEHUH
TEOPUM CTPOCHHUSI OPraHMYECKAX
BemecTB A. M. bytneposa u
NPUMEHSTh UX AJs1 OOBSCHEHHUS
3aBUCUMOCTH CBOWCTB BEILIECTB

OT COCTaBa U CTPOCHHSI.
Hcnonp30BaTe XUMHYECKYIO
CUMBOJIMKY JIJIsl COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKENETHBIX) (POPMYJT OPraHUUYECKUX
BELICCTB.

OnpenensaTs BAbI XUMUYECKON
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coenquHennii A.M. bytiiepoBa u ee
COBPEMEHHOE PA3BUTUE — CTPYKTYPHAS
TEOPUsL OPraHUYECKUX COCTMHEHUA.
3HAYECHUE TEOPUH CTPOCHUS
OPraHUYECKUX COCTMHEHU .
MonekynsapHbIE U CTPYKTYPHBIE
(dopmyael. CTpYKTYpHBIE (OPMYJIbI
Pa3NMYHBIX BUJIOB: PA3BEPHYTA,
COKPALLEHHAs, CKEJIETHAS.

H3omepus. Buasl n3oMepun:
CTPYKTYPHasl, IPOCTPAHCTBEHHAS.
ONEKTPOHHBIE YPPEKTHI B MOJIEKYIaX
OPraHUYECKUX COCTMHEHU .
HNHaykTUBHBII 1 ME30MEPHBIN 3(P(HEKTHI.
[IpencraBnenne o KIaccupukanuu
OPraHMYEeCKuX BelwecTB. [IonsaTHe

0 (pyHKIMOHANBHOM rpymmne. ['omonorus.
["'omonoruueckue psaasl. HomeHkmarypa
OPraHUYECKUX COECTUHEHUI
(cucTemaTuvecKasl U TPHBUAIIbHBIC
HA3BaHMS).

Oco0GeHHOCTH U KJTaccu puKaust
OPraHMYECKUX peakuunil. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKLIAN

B OPraHUYECKON XUMHUH.
IKCIEPUMEHTAIBHBIE METOABI
H3YYEHHS BELECTB U UX NPEBPAaLLeHUii:

CBSI3U (OJIMHAPHBIC, KPATHBIC)

B OPraHUYeCKUX COCIMHEHUSX.
XapakTepu30oBarh poJib U 3HAYCHHUE
OPraHMYECKONA XMMUU B PEILICHUH
MpoOJIEM SKOJIOTMYECKON, TUIIEBOM
0€30MacHOCTH, B Pa3BUTHH
MEIMLMHBI, CO3JaHUU HOBBIX
MaTepuagioB, B 00€CICUECHUN
palMOHAIBHOT O
MPUPOAOITIOIB30BAHUS,
NOATBEPKAATh €€ CBA3b C APYTUMH
HayKaMHU.

Hcnone3oBare MOAEH
OPraHMYECKUX BEILECTB

A WUIIOCTPpaAlu UX XUMHUYCCKOI'o 1

MPOCTPAHCTBEHHOT'O CTPOCHHUSI.
Habnronath 1 onuceBaTh
JICMOHCTPAIMOHHBIE OTBITHI;
MPOBOJIUTH U ONUCHIBATH
71a00paTOPHBIEC OMBITHI
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e /leMOHCTpaLAH:

— O3HAKOMJICHHE ¢ 00pa3aMu
OpPraHMYECKUX BEIIECTB U MaTe€pUaiaMu
HA UX OCHOBE;

— OMBITHI MO MPEBPALICHUIO
OpPraHNuYECKUX BEIICCTB MPU HArpeBaHUU
(maBneHue, OOyravMBaHUE U TOPEHHUE).

e JIabopaTopHbIE OMBITHI:

— MOJETUPOBAHUE MOJIEKY
OpPraHNYECKUX BEIICCTB

Hroro no pazneny

Pasznen 2. Yriesomopoasl

2.1

IIpenenbHbie
YIJI€BOJOPOIBI —
AJIKaHBI, LUKJIOAIKAHBI

Ankanbl. ["'oMosioruueckuit psji aaKkaHoB,
obmas opmysa, HOMEHKJIATypa v
U30MEPUS. DNEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT
aKaHOB, Sp>-rHOPH M3l ATOMHBIX
opouTtanei yriaepoaa, 6-CBsi3b.
Konghopmeper. Guznveckue CBOHCTBA
AJTIKaHOB.

XUMUYECKUE CBONCTBA AJIKAHOB. PEaKIK
3aMEIICHUS, U30MEPU3ALIH,
JCTUAPUPOBAHUS, LIMKIIN3ALIH,

U POJIN3a, KPEKUHTA, TOPEHUSI.
Haxoxxnenue B mpupozae. CrocoOsl
NOJYYCHUS U IPUMEHECHUE aJTKAHOB.

Bragets n3ydyaeMbiMU XUMHUYECKUMHU
MOHSTUSIMH.

BbISBIISTE XapakTEpHbIC MPU3HAKU
MOHATHH, YCTAHABIIMBATh UX
B3aWMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHSATHUS

IPHU ONKMCAHWU COCTaBA, CTPOCHHUS

Y MIPEBPALLICHAN OPraHUYECKUAX
COCIUHECHU.

Hcnonp30BaTe XUMHYECKYIO
CUMBOJIMKY JIJIsl COCTABJICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIEHHOIH,
CKEJIETHOM ) (POpMYJT YIIEBOAOPOIOB.
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[uknoankanel. O0mas Gopmyia,
HOMEHKJIaTypa U U30MEpHSI.
OCOOEHHOCTH CTPOCHUS ¥ XMMHYECKHX
CBOWCTB MaNbIX (IUKJIOTIPOTIaH,
UKJIO0YTaH) U OOBIYHBIX (IUKJIONEHTAH,
[UKJIOT€KCaH ) IIUKJI0aTKaHOB. CocoOb
MOJTyYEHUS M TIPUMEHEHHUE IIMKJIOAIKAaHOB

2.2

HenpenensHbie
YIJI€BOJOPOIBL:
AJIKEHBI, ANKAIUCHBIL,
AJIKUHBI

14

AJkeHbl. ['OMOJIOTHYECKUi psAJl ATKEHOB,
obmas (popmysa, HOMCHKIATYypa.
DNEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ AJIIKEHOB,
Sp*-rHOPUAN3AMKS AaTOMHBIX OPOHTAIICH
VIIIEPOaa, G- U T-CBsA3H. CTPYKTYypHAs U
reoMETpUYECKas (yuc-mpanc-) N30MEPHsI.
OU3NYECKHE CBOWCTBA aJIKEHOB.
XUMUYECKHE CBOMCTBA: peaKkiin
NPUCOCIUHEHUS, 3aMELICHHUS

B O-ITOJIOKEHHE IIPU JIBOWHON CBSI3H,
MOJIMMEPU3ALIANA U OKACIICHUSI.
IIpeocmasnenue o mexanuszme peaxyuu
NEKMPOPUILHO20 NPUCOCOUHEHUSI.
[IpaBuno MapkoBHrkoBa. KaueCcTBEHHBIE
peaKku Ha ABOMHYIO CBSI3b.

CrocoObl TOMyYEHUS! U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccupukanms
AJIKQIMEHOB (COMPSKEHHBIE,

YcTaHaB/IMBaTh MPUHAIIEKHOCTD
BEUICCTB K OMPEICICHHOMY KJIacCy
YIAEBOJOPOIOB MO COCTABY U
CTPOCHHIO, HA3bIBATh X

N0 CUCTEMATHYECKON HOMEHKIIATYPE,
NPUBOJUTH TPUBUAIBHBIE HA3BAHUS
OTAENBHBIX IIPEACTABUTEIIEH
YIJIEBOAOPOMOB.

Onpenensars BAIbI XUMUYECKON
CBSI3M B MOJIEKYJIAX YIIIEBOAOPOIOB
(KOBaJICHTHAs! HETIOJISIPHAS U
NOJISIPHAS, O- U TT-CBSI3b).
[TonTBepkaaTh HA KOHKPETHBIX
NPUMEPaxX XapakTep 3aBUCUMOCTH
PEAKIIUOHHOM CITOCOOHOCTH
YIAEBOJOPOIOB OT KPATHOCTH M THITA
KOBAJICHTHOM CBsI3U (G- U Tt- CBS3H),
B3aWMHOTO BJIMSIHHSI ATOMOB W TPYIII
aTOMOB B MOJICKYJIAX; & TAKXKE

OT OCOOEHHOCTEN peanu3anuu
PA3IIMYHBIX MEXAHU3M OB ITPOTEKAHUS
peaxkuuii.

XapakTepru30oBaTh COCTaB, CTPOCHHE,
NPUMEHEHUE, PU3NYECKUE U
XUMHYECKUE CBOMCTBA, BAKHEHIIINE
CHOCOOBI MOJIyYEHHSI YTTIEBOAOPOAOB,
NPUHAUICKANIMX K PA3JIMYHBIM
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W30JIMPOBAHHBIE, KYMYIUPOBAHHBIE).
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U
XUMHYECKHX CBOWCTB COMPSIKEHHBIX
JUEHOB, 1,2- u 1 4-npucoeuHeHuAE.
[Tormmepu3anms CONPsSKEHHBIX JUCHOB.
CrocoObl TOMyYEHUS! U IPUMEHEHUE
AJIKQ/INEHOB.

AJNKUHBL ['OMOJIIOTMYECKUH PsIT AIKMHOB,
obmas opmysa, HOMEHKJIATypa v
MU30MEPHUSL. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKWMHOB, Sp-TUOPUAN3ALNS SJIEKTPOHHBIX
opOuranei aroma yriepoaa. Gusnueckue
CBOWCTBA AJIKUHOB.

XUMUYECKHE CBOMCTBA: peaKkiin
NPUCOCIUHEHUS, IUMEPU3ALNAN U
TpUMEpHU3auuu, OKACIeHNs. KUCIOTHBIE
CBOMCTBA AJIKMHOB, UMEIOIIUX KOHIEBYIO
TPOHHYIO CBsI3b. KaueCTBEHHBIE PEAKIAN
Ha TPONHYIO CBS3b.

CrocoObl TOMYyYEHUS U IPUMEHEHHE
AIKHOB

2.3

ApoMarnueckue
YIAEBOAOPOIbI (APEHBI)

ApOMaTUYECKKE YTIIEBOAOPOIBI.
["'omosnorudeckuii psiji apeHoB, oOuias
dopMyna, HOMEHKIATypa U U30MEPHS.
DNEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJIBI OCH301a.

KJTACCaM.
BBISBIISTH TEHETUUECKYIO CBS3b
MEXKIY YIJIEBOAOPOAAMU PA3IMUHBIX
KJIaCCOB U MOJATBEPKAAThH €€ HATMUKE
YPAaBHEHUSIMU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLIUI

C MCMOJIb30BAHUEM CTPYKTYPHBIX
(opM Yyl BEILIECTB.

XapakrepusoBarb UCTOYHUKHU
YIIEBOJOPOIHOTO CIPbs (HEPTB,
MPUPOIHBIN Ta3, YroJib), CHOCOOBI UX
nepepaboTKU U PAKTHYECKOE
NPUMEHEHHE TOTYYAEMbIX MPH 3TOM
IPOIYKTOB.

Hcnone3oBatk 00LICHAYYHBIE
METObI MO3HAHMUSI

IPU CaMOCTOSITEIbHOM
MJIAHUPOBAHUU, TIPOBEICHUN U
OMUCAHUU XUMUYECKOTO
3KCIEPUMEHTA (JTabopaTOpPHBIE
OMBITHI U MPAKTHYECKUE PaOOTHI).
CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B JTabopaTopuu

MPU UCMOJIb30BAHUM XUMUUECKOH
1oCyIbl U 00OPYAOBAHMS, & TAKKE
npaBujiaM OOPaIICHHUS C BEIIECTBAMHU
B COOTBETCTBUM C MHCTPYKLUSMHU
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IIpasuno apomamudnocmu, npumepsl
ApOMAMUY eCKUX COeOUHEHUT].
DU3NUYECKUE CBOMCTBA aPEHOB.
XUMHYECKHE CBOMCTBA OCH30J1a U €ro
TOMOJIOTOB. PEAKIIMK 3aMEIIECHHU S

B OEH30JIbHOM KOJIbLIE U YITIEBOAOPOIHOM

paauKase, peakiuy TPUCcOeINHEHUS,
OKHCJICHUE TOMOJIOrOB O€H301a.
Pearxyuu snexmpogunvroco 3ameuyeHusl.
[IpeacrapneHue 00 OPUEHTUPYIOLIEM
JICHCTBUM 3aMecTuTENEH B OCH30JIbHOM
KOJIbIIC HA TIPUMEPE aTKHIbHBIX
PaauKaIoB, KAPOOKCHIBHOM,
TMAPOKCUJIbHBIN, aMUHO- M HUTPOTPYII,
aTOMOB TaJIOT€HOB.

OcoOCHHOCTH XUMUYECKUX CBOHCTB
crupona. [lonumepusaius cTupoda.
CrocoObl TOMYYEHUS U IPUMEHEHUE
apOMaTUUYECKUX YTIJIEBOJOPOIOB

2.4

[IpupoaHble UCTOYHUKHI
VIIIEBOJOPOIOB U UX
nepepadoTKa

[Tpuponnsiii raz. [lonyTHele HEPTIHBIE
rasel. HeTb 1 €€ mpOMCXOKICHUE.
KameHHBI# yroib v MPOIYKTHl €10
nepepadoTKy.

CriocoOsl nepepaboTKh HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUIA,
KATATUTHYECKUH ), pu(POPMUHT, MAPOIIH3.
[Tpoaykrsl nepepaboTkn HEPTH,

BBINOJHEHUS JTJa00PATOPHBIX OIMBITOB
Y TPAKTHYECKUX paboT

1O MOJIYYCHUIO U U3YUYEHUIO
OpPraHNYeCKUX BEUICCTB.
IIpencraBiare pe3ybTaThl
AKCIIEPUMEHTA B (POpME 3ammcu
YPAaBHECHUI COOTBETCTBYFOIIUX
PEAKLMiA U IEIaTh BEIBOJBI HA UX
OCHOBE.

[TpoBOAMTE BEIYUCIECHUS

JUTS OMPEACTIEHUS] MOJIEKYJITPHOM
(OpMyJIbI OPraHMYECKOrO BEIICCTBA
N0 YPAaBHECHHUIO XUMUYECKON PEAKIINH
Y TI0O MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOIAIIUX B Er0 COCTAB,
no Macce (00beMY) MPOAYKTOB
CrOpaHusl.

CaMOCTOSTENBHO TUIAHUPOBATH U
OCYILIECTBIIATH CBOK)
NO3HABATENBbHYIO ACITEIBHOCTD,
NPUHUMATh AKTUBHOE Y4aCTUE

B I'PYIIIOBOIM YU4EOHOM NEATENBHOCTH

35



DenepanbHas pabouas nporpamma | Xumus. 10—11 knaccer (yriyOnéHHBI YPOBEHB)

WX MPUMEHECHKE B MPOMBIIIJICHHOCTH

U B OBITY.

['eHeTHYECKasE CBA3b MEXKY PA3IMYHBIMU
KJIACCAMH YTJIEBOIOPOIOB

2.5

["aioreHnpor3BOAHbBIC
VIIIEBOIOPOJIOB

DJIEKTPOHHOE CTPOCHUE
raJiOr€HOMPOU3BOJHBIX YIJIEBOAOPOAOB.
Peakium 3aMeeHus rajioreHa

HAa TUIPOKCUIL, HUTPOTPYIIILY,
AAHOTPYIIITY, AMAHOTPYIIITY.

JIeHCTBHE HA TAIOTCHITPOU3BOIHBIC
BOJIHOTO W CIIAPTOBOTO PpacTBOpa
menoun. BzanmMoaencreue
JIATAJIOTCHATKAHOB C MArHUEM H IIUHKOM.
[ToHsaTHE O METAITTIOOPTAHUYECKUX
coeauHeHMX. Micnoib30BaHue
raJIoOreHIPON3BOHBIX B OBITY, TEXHUKE U
B CUHTE3E.

IKCIEePUMEHTAIbHBIC METOAbI
H3Y4€eHHSI BEICCTB U UX MPEBPaLCHHIi:
e J/[eMmOHCTpaLUu:

— JIeMOHCTpalus (PU3n4eCKuX CBOHCTB
YIJIEBOAOPOJIOB (PACTBOPUMOCTH )

— KAQUECTBEHHBIE PEAKIIMU
VIJICBOJIOPOJIOB PA3JIMYHBIX KIIACCOB
(0OecuBeunBaHuEe OPOMHOI WA MOTHOM
BOJIbI, PACTBOPA MEPMAHTAHATA KaJIUs,
B3aUMOJICHCTBUE allCTUIICHA
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C aMMHUAYHBIM PaCTBOPOM OKCHJIa
cepebpa);

— 00pa3upl MIacTMacC, KAy4yKkoB U
PE3UHBI,

— komiekunn «Hedre» 1 «YTomby;

— Buaecodparment «BynkaHuzanus
PE3UHBDY.

e JIabopaTopHBIEC OMBITHI:

— O3HAKOMJICHHE ¢ 00pa3uamu
IJ1acTMAacC, Kay4yyKoB U PE3UHBI;

— MOJEIMPOBAHUE MOJIEKYT
YIIEBOJOPOIOB U

raJIOreH OMPOU3BOIHBIX;

— MOJYYECHHE METaHA U U3YYEHUE €T0
CBONMCTB,

— MOJIYUYCHHC allCTHUJICHA U U3YICHUC CT'O

CBOWCTB.

e [ [pakTueckne padoTHI:

No 1. Tlony4yeHue 3TUIIEHA U U3YUEHUE
€ro CBOMCTB.

e PacuérHeie 3a1a4u:

— ONpeAcIeHUE MOJIEKYJIAPHOM
(OpMyJIbI OPraHMYECKOrO BEIICCTBA

IO MaCcCOBBIM AOJIAM aTOMOB 2JICMCHTOB,

BXOJSIIUX B €r0 COCTaB;
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— HAXOXKIACHHE MOJICKYJISIPHON (pOpMYyJIbI
OPraHUYeCKOro COEAMHEHUS MO0 MACCE
(00BEMY) MPOJYKTOB CrOPaHUS;

PacYEThI MO YPABHEHUIO XMMUYECKON
peaKIu

Hroro no pazneny

35

Pazgen 3. Kucsiopoacoaepsxkamue OpraHu4ecKue CoeIHHCHHUs

3.1

Crmaprel. @enon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHIL.
CtpoeHue MOJIEKYJ (Ha PAMEPE
METaHoJIa ¥ 3TaHoja). ["'oMojoruyeckuii
psa, oo1as Gopmysa, H30MeEpHs,
HOMEHKJIaTypa U Kjaccupukarms
CcrupToB. OGUBNYECKUE CBOWCTBA
cruproB. BogopoaHas CBs3b.
XUMUYECKHE CBOMCTBA: peaKkiin
3aMEILCHHUS], IETUAPATALANA, OKUCIICHUS,
B3aMMOJICUCTBHE C OPraHUYECCKUMH U
HEOPraHU4YECKMMHU KUCIIOTAMU.
KavecTBeHHas peakiust Ha OTHOATOMHBIE
crupThl. GU3NOIOTHYECKOE IEHCTBUE
3TaHOJIa U METAHOJIA HA OPraHu3M
yenoBeka. CrocoObl MOMYyYEHUS U
MPUMEHEHUE OJTHOATOMHBIX CITUPTOB.
[TpocTeie 3(pupsl, HOMEHKIIATYpa 1
uzomepust. OcoOOEHHOCTH PU3NYECKUX U
XAMUYECKHUX CBOMCTB.

PackpeIBaTh CMBICT H3y4aeMbIX
NOHATHN (BBIIEHITH HX XaPAKTEPHBIC
NPU3HAKK ) U IPUMEHSTH 3TH OHSATHUS
NP OMKMCAHWU COCTaBA U CTPOCHUS
BEIIECTB, JUII OOBICHCHUS
OTIENIbHBIX (DAKTOB U SIBJICHHIA.
Hcnonp30BaTe XUMHYECKYIO
CUMBOJIMKY JIJIsl COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIEHHO )
(hOopM Yy KUCTIOPOJCOACPIKATNX
OpPraHNYeCKUX BEUICCTB.
YcTaHaB/IMBaTh MPUHAIIEKHOCTD
KHCIIOPOIOCOAEPKAIINAX
OPraHUYECKUX BELIECTB

K ONPEACIEHHOMY KJIAcCy MO COCTaBy
Y CTPOCHUIO, HA3bIBATh UX

N0 CUCTEMATHYECKON HOMEHKIIATYPE,
NPUBOJUTH TPUBUAIBHBIE HA3BAHUS
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MHOroaroMHbI€ CIUPTHI: STUJICHTIIMKOJTb
U TaurepruH. OU3NYECKUE U XUMUYECKUE
CBOWCTBA. PEAKI[MH 3aMELICHNUS,
B3aMMOJICUCTBHE C OPraHUYECCKUMH U
HEOPraHMYECKUMU KUCIIOTaMHU,
KQueCTBEHHAs! peaKIIMsl

HA MHOTOATOMHBIE CITUPTHI.
DU3UOJIOTUYECKOE NEHCTBHE

Ha opraHu3M yesoBeka. CrnocoObl
MOJTyUCHUS M TIPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®denos. CTpoEHUE MOJIEKYJIbI, B3AUMHOE
BIIMSTHUE THAPOKCOTPYTITIBI U
O€H30JIbHOTO siipa. Dusnueckue
croiicTBa (peHosna. OCOOCHHOCTH
XUMUYECKAX CBOMCTB (hpeHOIa.
KauecTtBeHHbIE peakiiuu Ha GeHo.
TokcuunocTs (peHosa. CrocoOb
NOJTyYEHUS U PUMEHEHUE PEeHONA.
denondopManbacruaHas cMoJia

32

KapOoHuibHbIE
COCIMHEHMS:
aITbJICTU/TBI U KETOHBI,

KapOOHOBBIE KHCOTHI.

CnoxHbIe 3(UPHL.
Kupel

21

KapOoHWIbHBIE COEAMHEHUS: ATbIACTH b
Y KETOHBI. DNEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TPYyIIIBL
["oMostornyuecKue psaibl aabACTUAOB U
KETOHOB, 0011ast popmyna, u30MepHs

1 HOMEHKIaTypa. GU3nyecKue CBOMCTBA
QJIbJICTAIOB U KETOHOB.

OTAENBHBIX IIPEACTABUTEIIEH
KUCIIOPOACOAEPIKAINX COCTUHEHNN.
XapakTepu3oBarbk COCTaB, CTPOCHUE,
NPUMEHEHUE, PU3NYECKUE U
XUMHYECKUE CBOMCTBA, BAKHEHIIINE
CHOCOOBI MOJIYYCHHS TPEACTABUTENCH
Pa3IMYHBIX KJIACCOB
KHCJIOPOACOAEPIKALMX COCTUHEHHNM,
BBISIBJISITh TCHETUYECKYIO CBSA3b
MEKTy HUIMH U MIOJITBEPKIATh €€
HAJIMYUE YPABHEHUSAMU
COOTBETCTBYIOLIUX XUMUUYECKUX
peaKuuii ¢ UCIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJI BEMIECCTB.
[TonTBepKOaTh HA KOHKPETHBIX
IpUMeEpax XapakTep 3aBUCUMOCTH
PEAKIIUOHHOM CITOCOOHOCTH
KUCJIOPOJCOAEPIKALLINX
OPraHuYeCKUX BELIECTB

OT (PYHKIIMOHAJIBHBIX TPy

B COCTaBE MUX MOJIEKYJI, B3aAUMHOI0
BJIMSIHUSL aTOMOB W TPYIIIT aTOMOB

B MOJIEKYJIaX; a TAKKe

OT OCOOEHHOCTH peaTu3aluu
Pa3IMYHBIX MEXAHU3MOB MPOTECKAHUS
peaxkuuii.

OnuceIBaTh COCTAB, XUMUYECKOE
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XWMHAYECKUE CBOWCTBA AlTbJIETHIOB
KETOHOB (PEAKLMK MPUCOCTUHEHMS ).
IIpeocmasnenue o mexaHuzme peaxyut
HYKI€0UILHO20 NPUCOCOUHEHUS.
OKHCIICHHE aJIbICTHIOB, KAUECTBEHHBIC
peakuu anbaeruaoB. CrnocoObl
NOJTyYEHUS! U IPUMEHEHUE ATTbJETUIOB U
KETOHOB.

OIHOOCHOBHBIE MPEICIHLHBIC
KapOOHOBBIE KUCTOThI. OCOOCHHOCTH
CTPOCHHUS MOJIEKYJ KapOOHOBBIX KHCIIOT.
H3omeprs u HoMeHKIarypa. Ou3nyeckue
CBOMCTBA, BOJXOPOIHBIE CBA3H.
XWMHYECKUE CBOWCTBA. KACIOTHBIC
CBOWMCTBA, PeaKlus dTEpUPUKALINH,
PEAKLMH C YYACTHEM YTJIEBOJAOPOAHOIO
paaukana.

[ToHsiTHE O MPOM3BOAHBIX KAPOOHOBBIX
KHCJIOT: CJIOKHBIE 3PUPBIL, aHeuopuowi,
2ANI02EHAN2UOPUObL, AMUOBL, HUMPUILbL.
OcoOEHHOCTH CBOWMCTB MYypPaBbHHOMN
KHCJIOTBI.

Muoroo0Opazue kKapOOHOBBIX KACTIOT.
OCOOEHHOCTH CBOWCTB HEMPEAEIBHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JIMKApOOHOBBIX KUCIIOT,
I'MJAPOKCHKAPOOHOBBIX KUJIOT.

CTPOEHHUE U TPUMEHEHUE KUPOB U
YIJI€BOOB, XapaKTEPU30BaTh X
3HAYCHUE AJIS1 )KUBHECITENbHOCTH
OpraHu3MOB.

Oco3HaBaTh ONAaCHOCTh BO3JACHCTBUS
HA >KUBbIC OPraHU3Mbl OMPEIETICHHBIX
KHUCJIOPOACOIEPrKAIIUX
OpPraHUYECKUX BEIIECTB U MOSACHSTh
Ha TPUMEPAX CIOCOOBI YMEHBIICHUS
U MPEAOTBPAILECHUS KX BPEAHOTO
BO3JCUCTBUA HA OPraHW3M YEIIOBEKA.
Hcnone3oBatk 00LICHAYYHBIE
METObI MO3HAHMUSI

IPU CaMOCTOSITEIbHOM
MJIAHUPOBAHUU, TIPOBEICHUN U
OMUCAHUU XUMUYECKOTO
3KCIEPUMEHTA (JTabopaTOpPHBIE
OMBITHI U MPAKTHYECKUE PaOOTHI).
CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B JTabopaTopuu

IPU UCMOJIb30BAHUM XUMUUECKON
1oCyIbl U 00OPYAOBAHMS, & TAKKE
npaBujiaM OOPaIICHHUS C BEIIECTBAMHU
B COOTBETCTBUM C MHCTPYKLUSMHU
BBITOJHEHU S JJA00PATOPHBIX OMBITOB
Y TPAKTHYECKUX paboT

M0 MOJYYECHHUIO U U3YUCHUIO
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[TpencraBuTenn BbICIIAX KAPOOHOBBIX
KHCJIOT: CTEAPUHOBASI, MAJIbMUTUHOBAS,
OJICUHOBASL, IUHOIEBAS, TUHOLEHOBAS
KHCIOThL. CocoObI MONYYCHAS U
NPUMEHEHHE KapOOHOBBIX KUCIIOT.
CnosxxHbie 2Qupbl. ['OMONIOrHYecKuii psi,
obmas (opmya, U3OMEpUs U
HOMEHKJIATypa.

Kupsl: ctpoeHue, puznueckue u
XUMHYECKHE CBOMCTBA KUPOB. TUAPOIN3
B KACJION U WIEJIOYHON cpeax.
OcoOEHHOCTH CBOMCTB KUPOB,
COAEPXAIINX OCTATKU HEMPEACIIbHBIX
YKUPHBIX KHCTOT. JKUPBI B IPUPOAE.
MBI KaK coJTi BBICIINX KapOOHOBBIX
KHCJIOT, MX MOROLIEee AcicTBre. [lonamue

O CUHMEMUHECKUX MOIOULUX cpeOcmeax
(CMC)

33

YreBoabl

OO011as xapakTepUCTHKA YTIEBOOB.
Kiaccudukanus yrneBoaoB (MOHO-, T1-
Y TIOJTIACaXapUibl).

MoHocaxapuabl: TIHOK03a, PPyKTo3a,
pubo03a, rajlakTo3a, Ae30KCuprudo3a.
DU3MUECKUE CBOMCTBA U HAXOKICHHUE

B ipupoae. dorocunres. Onmuyeckas
usomepusi. Konvuamo-yenuasi
maymomepusi Ha npumepe MOJeKyl

OPraHUYECKUX BEILECTB.
IIpencraBiare pe3ybTaThl
JKCIIEPUMEHTA B (popMeE 3ammcu
YPAaBHECHUI COOTBETCTBYFOIIUX
PEAKLMiA U IEIaTh BEIBOJBI HA UX
OCHOBE.

[TpoBOAMTE BEIYUCIECHUS

JUTSL ONTPENETICHUS. MOJIEKYJISIPHOM
(OpMyJIbI OPraHMYECKOrO BEIICCTBA
N0 YPAaBHECHUIO XUMUYECKON PEAKIINH
¥ 110 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €r0 COCTAB,
a TaKoKe Ha ONPENEICHUE N0
BBIXOJA NMPOAYKTA PEAKLINT

OT TEOPETUUYECKH BO3MOKHOT 0.
CaMOCTOSTENBHO TUIAHUPOBATH U
OCYLIECTBJIATH CBOK)
MO3HABATEIBHYIO AEATENBHOCTS;
NPUHUMATh AKTUBHOE Y4aCTUE

B I'PYIIIOBOM Y4eOHOM NEATEIBHOCTH
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2noKo3el, npoexyuu Xeyopcd, o- u f5-
anomepuvl 2IOKO3bl.

XUMUYECKUE CBOMCTBA ITTFOKO3BI:

C Y4aCTUEM CHUPTOBBIX M AJTbIAECTHIHOM
IPYIII, COUPTOBOE U MOJIOYHOKHUCIIOE
OpO’KEHHE TITHOKO3BI.

[IpuMeHEHHE TIIFOKO3BI, €€ 3HAUECHUE

B JKM3HEACIATEILHOCTH OPraHu3Ma.
Jlucaxapuael: caxapo3a, MalbTo3a U
JIaKTOo3a. BoccraHaBIMBaromue U
HEBOCCTAHABJIMBAIOLINE TMCAXAPUIBI.
I'maponus caxapossl. Haxoxxaenue

B IPUPOJIE U PUMEHEHUE.
[Tormcaxapuasl: KpaxMal, INTAKOTEH U
nesnono3a. CTpoeHue MakpoOMOJIEKYT
Kpaxmasa, IJIMKOreHa U UEITION03bI.
DU3NUYECKME CBOMCTBA KpaxMalia u
LEJUTHONI03bl. XUMMUYECKHE CBOMCTBA
Kpaxmana (TMApPOIN3, KaYeCTBEHHAs
peakuus ¢ HoaoM). XUMHUYECKHE
CBOMCTBA LEITOI03bI (THIPOIIU3,
peakuus nony4eHue 3(pupoB
1esunosio3bl). [lonsrue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
AllCTATHBIN MIEJK).
JKCNEePUMEHTA/ILHbIC METOAbI
H3y4eHHUsl BeIeCTB U MX MpeBpalleHmii:
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e /leMOHCTpaLAH:
— CBOWCTBA CIIUPTOB: PACTBOPUMOCTH
B BOJE, B3AUMOJCUCTBUE 3TAHOJIA

C HATpUCM, OKHCJIICHUC DTHJIOBOI'O CIIMPTA

JMXPOMATOM KaJtisl (BO3MOYKHO
WCIOJb30BAHUE BHACOMATEPUATIOB);

— KAQYEeCTBEHHBIC PEaKLUU aJIbJACTH/IOB:
C aMMHAYHBIM PaCTBOPOM OKCH /A
cepeOpa u ruapokcuaom meau(1l);

— XAMHYECKUE CBOMCTBA pacTBoOpa
YKCYCHOW KHCITOTBL.

e JIabopaTopHbIE OMBITHI:

— peaxkuys TIMLEepUHA ¢ TUIPOKCUIOM
meau(1l);

— OKHCIICHUE dTHIIOBOIO CIIUPTa

B QIBAETUJ] PACKAJIEHHON MEIHON
MIPOBOJIOKOM

— B3aUMOJECHCTBHAE PaCTBOPA ITFOKO3BI
¢ ruapokcuaom meau(1l);

— B3aUMOJIENCTBHE KpaxMaia ¢ HOA0M.

e [ [pakTueckue padoTHI:

No 2. PemieHue 3KCepuM eHTAIIbHBIX
3a1a4 1o teme «CrnupTel U PEHOMBIY,
Ne 3. PemieHue 3KCepuM eHTAIIbHBIX
3a1a4 o teme «KapOOHOBBIE KUCIIOTHI.
CrnoxHbie 3(pUpbIy.

e PacuérHble 3aJa4uu;
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— OIPENETIEHUE MOJIEKYIIAPHOMN
(OpMYyJIbl OPraHMYECKOr0 BEIICCTBA

110 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIMX B €r0 COCTAB; MO0 MACCe
(00BEMY) TPOJYKTOB CTOPAHMS;

N0 KOJIMYECTBY BEIIECTBA (Macce,
00BEMY) MPOYKTOB PEAKIIUUA U/WIIH
WCXOJIHBIX BEUIECTB,

— PpeCILICHUE PacUYCTHHIX 3a1a4

Ha OMPEIEJICHUE AOJM BBIX0JA MPOAYKTA
PEAKLMA OT TEOPETUYECKH BOZMOKHOTO

Hroro no pazneny

41

Paznen 4. A3orcoaepskamue OpraHu4decKue CoeINHeHUs

4.1

AMWHEL
AMWHOKHUCJIOTHL. beku

12

AMMWHBI — OPraHUYECKUE TIPOU3BOTHBIC
ammuaka. Knaccudukaiysi aMMHOB:
anudparudyecKkue U apoMaTHIECKUE,
MIEPBUYHBIC, BTOPUYHBIEC M TPETHUYUHBIE,
CrtpoeHue Moneky, odmas Gopmyia,
WU30MEpUs, HOMEHKJIaTypa U (PU3HYECKUE
CBOMCTBA. XMMHYECKOE CBOMCTBA
anu(parnuecKkux aMMHOB, OCHOBHBIE
CBOICTBA, AJIKWJIUPOBAHUE, PCAKIIUN

C Q30TUCTON KUCIIOTOM.

Conm anKuiaaMMOHHSL.

AHWIMH — MPEICTAaBUTENb AMUHOB
apoMaTudeckoro psaa. CTpoeHue
aHWwIMHA. B3auMHOE BIUsSIHUAE TPyNn

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIACATH UX XaPAKTEPHBIE
MPU3HAKK ) U IPUMEHSTh 3TH TTOHSITUS
MPYU OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, JUII OOBICHCHUS
OTJENBHBIX (DAKTOB U SIBJICHUM.
Hcnonp30BaTe XUMHYECKYIO
CUMBOJIMKY JIJIsl COCTABJICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIEHHO )
(dhopMyI a30TCoAEpIKAITUX
OPraHUYECKUX BEIICCTB.

OnpenensiTe NPUHAIEKHOCT
a30TOCOJEPKAINX BELIECTB
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aTOMOB B MOJIEKYJIC aHUJTUHA.
OcoOCHHOCTH XUMUYECKUX CBOHCTB
aHuMHa. KadecTBeHHBIC peakInu

HA aHUJIVH.,

CrocoObl TONYyYEHUE U MPUMEHEHHE
anupaTuIecKuX aMUHOB M aHUJIMHA

13 HUTPOOEH30A.

AMuHOKHCIIOTE. HOMEHKITAaTypa u
nzoMepusi. OTACTbHBIE TPEICTABUTEN
O-aMUHOKUCIIOT: TJIMIMH, aJlaHKH,
heHunananum, cepum, 2ymamMuHOBAs
KUCI0ma, Tu3uH, yucmeun. Onmuyeckds
U3OMepUst AMUHOKUCTOM.:

D- u L-amunoxuciomer.

du3nYECKUe CBOWCTBA aMUHOKUCIIOT.
XWMHUYECKHE CBOWCTBA aMMHOKHCIIOT KaK
amM(OTEPHBIX OPraHUIECKUX COCTUHEHUIM,
peaKivs MOJTUKOHICHCAIINH,
00pa3oBaHUE NENTUHON CBSI3H.
buonornyeckoe 3HaueHUE aMUHOKHUCIIOT.
CHHTE3 MENTUIOB.

benku kak mpupoaHBIE TIOTMMEPHI.
[TepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa O€NKOB. XUMHUYECKUE
CBOMCTBA OCJIKOB. THAPOJIU3,
JICHaTypaIusl, KaYeCTBCHHBIC PEaKIUU
Ha OCJIKU.

K ONPEACIEHHOMY KJIAcCy MO COCTaBy
U CTPOEHUIO, HA3bIBATh UX

N0 CUCTEMATHYECKON HOMEHKIIATYPE,
MPUBOJIUTH TPUBUAILHBIC HA3BAHU S
OTAENBHBIX IIPENCTABUTEIIEH.
XapakTepru30oBaTh COCTaB, CTPOCHHE,
NPUMEHEHUE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, BAKHEHIIINE
CoCcOoOBI MOJTYYEHUST TUITAYHBIX
NPEICTABUTENIEH a30TCOACPHKAIINUX
COCIMHEHU.

OnuceIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB,
MOSICHATH HA MPUMEPAX 3HAUYECHUE
OEJIKOB JUIsl OpraHu3Ma Y€JI0BEKa.
[TpoBOIUTH BHIYUCIICHUS

JUTS OMPEACTIEHUS] MOJIEKYJITPHOM
(OpMyJIbI OPraHMYECKOrO BEIICCTBA
10 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOIAIIUX B Er0 COCTAB,
a TAKXKE M0 YPaBHEHUSAM XUMHUUYECKUAX
peaxkuuii.

Hcnone3oBatk 00LICHAYYHBIE
METO/Ibl TO3HAHUS

IPH CaAMOCTOSITEIIBHOM
MJJAHUPOBAHUHM, TPOBEICHUU U
ONMUCAHUKM XUMHYECKOTO
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Tonsmue 06 azomcooepicanyux
2emepOYUKIUYECKUX COCOUHEHUSIX.
Tupumuounosvie u nypurossie
ocrnosanus. Hyxkneuroguvle kuciomuot:
cocmas, cmpoenue u OUOI02U4ecKoe
poitb.

JKCNEePUMEHTA/ILHbIC METOAbI
H3y4eHHUsl BeIeCTB U MX MpeBpalleHmii:
e /leMOHCTpaLAH:

— pacTBOpeHUE OCITKOB B BOJIE;

— JIeHaTtypanus OCIKOB NPU HATPEBaHWH;
— I[BETHBIC pEAKIIUUA OCITKOB.

e [ [pakTueckue padoTHI:

No 4. PelieHne 3KCIEPUMEHTATIbHBIX
3a/1a4 10 TeMe «A30TCOAepkKaIINE
OPraHUYECKUE COCAMHCHUSY

Ne 5 Perienne dkCriepuMeHTAIbHBIX
3a1a4 1o reme «PacniosHaBanue
OPraHUYECKUX COECTMHEHUI) .

e Pacy€rHeble 3a1a4M:

— OIPEACTICHUE MOJIEKYIISIPHON
(OpMyJIbI OPraHMYECKOrO BEIICCTBA

110 MACCOBBIM JOJISIM aTOMOB JIEMEHTOB,
BXOJSIIMX B €70 COCTAB; IO MACCe
(00bEMY) MPOAYKTOB CrOPaHUS;

N0 KOJIMYECTBY BEIIECTBA (Macce,

3KCIEPUMEHTA (JTabopaTOpPHBIE
OMBITHI U MPAKTHYECKUE PaOOTHI).
CaMOCTOSTENBHO TUIAHUPOBATH U
OCYLIECTBIIATH CBOIO
MO3HABATENIbHYIO JIEATEILHOCTD;
NPUHUMATh aKTUBHOE Y4acTHE

B I'PYIIIOBOM Y4eOHOM AeATENBHOCTH
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00BbEMY) MPOYKTOB PEAKIIMH

W/WAJTA UCXOIHBIX BEIICCTB,;

— pelieHue pacu€THBIX 3a1a4

Ha OMPEJEIICHUE TOJIA BBIX0JIa MPOAYKTa
PEAKIIUU OT TEOPETHYECKH BO3MOKHOTO

Hroro no pazneny

12

Paszaesn S. BeicOKOMOJIEKYIsIpHBIE COeAHHEH

us

5.1

BbIcOKOMOJIEK YIS PHBIE
COCAUHEHUS

6

OCHOBHBIE MTOHATHSI XUMHAX
BBICOKOMOJIEKYJIIPHBIX COCTMHECHMIA:
MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
CTEMEHb MOJIMMEPHU3ALIMH, CPEIHSS
MONEKyJsipHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BBICOKOMOJIEKYISPHBIX
COCIMHEHUN — MOJIMMEPU3ALIUS U
NOJMKOHACHCAUs. [Ipeocmasieriue

0 cmepeopezysipHOCIU U
HAOMOJIEKYISAPHOL CIMPYKMYpe
NOJUMEPOB, 3ABUCUMOCHIb CEOTICME
NOJUMEPOS OM UX MOAEKYISAPHO2O U
HAOMOJIEKYIAPHO20 CIMPOCHUSL.
[Tormmepnbie marepuansbl. [InacTmaccsl
(MONMMATUIICH, TOTMIPOMUIIEH,
NOJIMBUHWIIXJIOPHL, TOJTUCTAPOIT,
NOJMMETHIIM €TAKPHIIAT, MOTUKAPOOHATHI,
noyu3THIEHTepe pranar). Y tunuzauus u
nepepadoTKa MIIaCTHKA.

DNacTOMEpPHBL: HATYPaJIbHBINA,

Bragets n3ydyacMbIMA XUMHUYECKHMHA
NOHATHSMM: PACKPBIBATH CMBICT
W3Yy4acMbIX IOHITHNH U TPAMEHSTh
3T MOHATUS IPUA OMKMCAHUA COCTABA
Y CTPOCHHUS BBICOKOMOJIEKYJISIPHBIX
OpPraHNYeCKUX BEUIECTB,

U1 OOBACHEHUS OTACIBHBIX (PAKTOB
Y SBJICHUN.

Hcnonp30BaTe XUMHYECKYIO
CUMBOJIMKY ISl COCTABJICHHSI
CTPYKTYPHBIX (JOPMYJI BELIECTB
(MOHOMEPOB U MOJIMMEPOB) U
YPaBHEHUN peakiil MOTUMEPU3ALAT
Y TIOJIMKOHICHCALIVH.

OnuceBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOWMCTBA M MPUMEHECHHE
Kay4yKOB, HAHOOJIEE
pacmpoCTpaHEHHBIX BUJIOB MJIACTMACC
Y BOJIOKOH.

Hcnone3oBatk 00LICHAYYHBIE
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CUHTETUYECKUE KayuyKH (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3nna.

BonokHa: HaTtypanbHBIE (IIEPCTh, LIETK),
WCKYCCTBEHHBIE (BHCKO03a, ALlETATHOE
BOJIOKHO), CHHTETHUECKHAE BOJIOKHA
(KampoH W JIaBCaH).

Tonumepwvi cneyudaibHO20 HAZHAYEHUS]
(mechion, Kesnap, 31exmponposoosujue
nonumepwl, buopasidaedemvie NOJIUMEPHL).
JKCNEePUMEHTA/ILHbIC METOAbI
H3y4eHHUsl BeIeCTB U MX MpeBpalleHmii:
e /leMOHCTpaLAH:

— O3HAKOMJICHHE ¢ 00pa3aMu
NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, KAYYYKOB.

e [ [pakTueckne padoTHI:

Ne 8. PerieHue sKCniepuM eHTaIbHbIX
3ama4 o teMe «PacrnosHaBanue
TIACTMACC M BOJIOKOH»

METObI MO3HAHMUSI
IPU CaMOCTOSITETLHOM
MJIAHUPOBAHUU, TIPOBEICHUN U
OMUCAHUU XUMUYECKOTO
3KCIEPUMEHTA (JTabopaTOpPHBIE
OMBITHI U MPAKTUYECKUE PAOOTHI)

Hroro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB T1O ITPOI'PAMME
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11 KJIACC
HanMenosanue
No KomuuecTtBo OCHOBHBIE BUABI 1€ATETLHOCTH
Pa3ICIIOB U TEM [TporpamMmHOE conepKaHue
n/m 4acoB oOyvaroumxcs

y4eOHOro nmpeamera

Pazgen 1. Teopernueckne OCHOBBI XUMHH

1.1 | Crpoenue aroma.
Ileproanyecknii 3aK0H
u [leppoanueckas
CUCTEMA XUMHYECKUX
AJIEMEHTOB

J.H. Menneneena

9

AtoMm. COCTaB arOMHBIX SIACP.
XUMUYECKUH 3JIEMEHT. Y30TOMBI.
Kopnyckynapno-6011o60ii Oyanusm,
0BotiCmEeH s NPUPOOd 2JIeKMPOHA.
CTpoeHue 3NEKTPOHHBIX 000JIOUEK
aTOMOB, K8UHMOBbIE YUCIA.
OHEPreTUYECKUE YPOBHU U MOAYPOBHHU.
AtomHble opoutanu. Knaccupukanms
XUMHYECKHUX JJIEMEHTOB (s$-, p-, d-, f-
3JEMEHTHI). PacnpeneneHue 3J1eKTpOHOB
10 aTOMHBIM OPOUTAJISIM; HPUHYUN
Munumyma swepauu, npunyun Iaynu,
npasuio XyHoda. INEKTPOHHBIE
KOH(UTypaluy aTOMOB 3JIEMEHTOB [ — [V
NEPUOIOB B OCHOBHOM M BO30Y>KICHHOM
COCTOSIHWH, JICKTPOHHBIE KOH(PUTypaluu
WOHOB.

Tonusmue 06 snepeuu uonusayuy,
SHepeuu cpoOCMBAd K 2I1EKMpPOH)y.
DJIEKTPOOTPULIATENBHOCTD.
ITepronnyeckuii 3akoH U [lepruonnueckas

PackpeIBaTh CMBICT H3y4aeMbIX
NOHATHN (BBIIEHITH HX XaPAKTEPHBIC
NPU3HAKK ) U IPUMEHSTH 3TH OHSATHUS
NP OMKMCAHWU COCTaBA U CTPOCHUS
BEIIECTB, JUII OOBICHCHUS
OTIENIbHBIX (PAKTOB U SIBJICHUMA.
PackpbiBaTh CMBICIT IEPHOANYECKOTO
3akoHa J[. 1. Menpaeneera n
JEMOHCTPUPOBATH €T0
CUCTEMATU3HPYIOIIYIO,
OOBSICHUTENBHYIO U
NPOrHOCTHYECKYIO (DYHKIIWH.
XapakTepru30BaTh AEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U
BO30YXIEHHOM COCTOSIHMH ) 1 HOHOB
XUMHUYECKHAX JIEMEHTOB 1 —4
NIEPUOJIOB U X BAJICHTHBIE
BO3MOKHOCTH, UCIIOJIB3YS TIOHSATHUS
s-, p-, d-DIIEKTPOHHBIE OpOUTAIIH,
SHEPreTUYECKUE YPOBHU.

OOBACHATH 3aKOHOMEPHOCTH

49



DenepanbHas pabouas nporpamma | Xumus. 10—11 knaccer (yriyOnéHHBI YPOBEHB)

CUCTEMA XUMHUYECKHUX DJIEMEHTOB

.. Menaeneea. CBsi3b
[Teproanueckoro 3aKkoHa u
[Teproanyeckoi CHCTEMbI XUMUYECKUX
DJIEMEHTOB C COBPEMEHHON TEOPUEN
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHCHUS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M 00Pa3yeMbIX HMH MPOCTHIX
Y CJIOKHBIX BEUIECTB MO TPYIIAM U
epuoaaM. 3HAYEHUE MEPUOANIECKOTO
3akoHa .M. Mennaeneena.
IKCIEePUMEHTAIbHBIC METOAbI
H3Y4€eHHSI BEICCTB U UX MPEBPaLCHHIi:
e J/[eMmOHCTpaLMK:

— Bubl Ta0nI «[lepuoanyeckas
CUCTEMA XUMHUYECKHUX DJIEMEHTOB

.. MennaeneeBay

W3MCHEHHUS CBOMCTB XMMHYECKHX
3JIEMEHTOB U UX COCTUHECHUIA

0 IEPUOJIAM U TPyIIIam
[Tepruoanyeckoi CUCTEMBI

. U. Menneneepa

1.2

CrpoeHue BemecTna.
MHuorooOpazue
BEIICCTB

11

XUMHYECKas CBsA3b. BUIbI XUMUUECKOM
CBSI3U. KOBAJICHTHAs, UOHHAS,
METAUTAYECKAst. MeXaHUu3MbI
00pa3oBaHusl KOBAJICHTHOU CBSI3H:
OOMEHHBIN U JJOHOPHO-AaKLIETITOPHBIA.
DOHeprus U JJIiHA CBsi3H. [10asSpHOCT®D,
HAMPABJICHHOCTh U HACHILIAEMOCTh
KOBAJICHTHOM CBsA3U. KpaTHble CBA3U.
BopopoaHas ¢Ba3b. MeKMOIIEKYIIAPHBIE
B3aMOIECUCTBHA.

PaCKpBIBaTB CMBIC]T U3y4aCMbIX

NOHATHN (BBIIEHITH HX XaPAKTEPHBIC
NPU3HAKK ) U IPUMEHSTH 3TH OHSATHUS

MPYU OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, JUII OOBICHCHUS
OTJENBHBIX (DAKTOB U SIBJICHUM.
OnpenensiTe BUIbI XAMHYECKOM
CBsI3U (KOBAJICHTHOM, NOHHOM,
METATIMYECKOM, BOAOPOIHOMN )

B COCIMHEHUSX, THUII
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BaJIECHTHOCTB ¥ BAJICHTHBIE BO3MOYKHOCTH
aToOMOB. [ ubpuousayus, amommuix
opbumaieii. CB3b EKTPOHHON
CTPYKTYPBI MOJIEKYJI C UX
Ir€OMETPUYECKUM CTPOECHUEM

(Ha MpUMeEPE COCAMHEHH 3TIEMEHTOB
BTOPOI0 MEPHOJIA).

[IpencrasneHne 0 KOMIUIEKCHBIX
coemHeHnX. COCTaB KOMIUIIEKCHOTO
MOHA: KOMIIIEKCOO0Opa3oBaTeb,
mura”ael. KoopauHalmoHHOE YU CIIO.
Homenknarypa KOMIJIEKCHBIX
COCIMHEHUA. 3HAYEHUE KOMIUIEKCHBIX
coenrHeHui. [loHsTHE

0 KOOPAMHALIMOHHOW XUMHUH.
BenecTa MOIEKYASAPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

THUIBI KPAUCTAUNIMYECKUX PELLIETOK
(CTPYKTYP) ¥ CBOMCTBA BELIECTB.
[ToHsATME O IUCTIEPCHBIX CUCTEMAX.
Hcrnnanbie pactBopsl. [Ipencrasinenue
0 KOJJTIOMJIHBIX pacTBOpax. CrnocoObl
BBIPOKEHUS KOHLICHTPALMU PaCTBOPOB:
MaccoBas J0JIsl BELLECTBA B PACTBOPE,
MOJISIpHAsl KOHLEHTpaus. HacelleHHbIe
Y HEHACBILLIEHHBIE PACTBOPSI,
pacTBOpuMOCTh. Kprcramoruaparst.

KPUCTAUTMYECKON PEIIETKU
KOHKPETHOI'O BELIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHM
KOBAJICHTHOM CBsI3U (OOMEHHBIN U
JIOHOPHO-AKIICITOPHBIN ).
OnpenensTe BaIEHTHOCTh U CTETICHb
OKHMCJICHHS] XMMUYECKUX 3TIEMEHTOB
B COCIMHEHMSX PA3JIMYHOIO COCTaBa.
OOBACHATH 3aBUCUMOCTb CBOHCTB
BEUICCTB OT BUJIA XUMHYECKOM CBS3U
Y THIA KPACTAUTMYECKON PEIIETKHA.
[TpoBOAMTE BEIYUCIECHUS

C UCMOJIb30BAHUEM TTOHITHS
«MaccoBas J0JI BELECTBA

B PacTBOPE»
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Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BELLIECTB.
IKCIEePUMEHTAIbHBIC METOAbI
H3Y4€eHHSI BEICCTB U UX MPEBPaLCHHIi:
e J/[eMmOHCTpaLUu:

— MOJEIIHA KPUCTALTAYECKUX PELIECTOK.

e PacuéTHbIC 3a/1a4H:

— C MCHOJB30BAHUEM MOHATHHA
«MaccoBas I0JIsl PACTBOPEHHOTO
BEIIECTBAY, KMOJISIPHASL KOHIICHTAIIHAS

1.3

XUMHUYECKHUE PEAKIIUU

19

Knaccupukanus XUMUYECKAX PEAKIIANA
B HEOPraHMYECKOU U OPraHnYECKON
XUMUU. 3aKOH COXPAHEHUSI MACCHI
BEILIECTB, 3aKOH COXPAaHEHUS U
MPEBPALLECHUAS SHEPIUU NIPA XUMUYECKUX
peakuusx. TennoBbie 3(PPEKTHI
XAMUYECKUX PEAKIIUI.
TepMOXUMHUYECKUE YPABHEHUS.
CKOpOCTh XUMUYECKON PEAKLIUH, €€
3aBHCHMOCTB OT Pa3IMYHBIX (PAKTOPOB.
['oMoreHHbIe ¥ reTEpOreHHbIE PEAKIUN.
Karanus n karanusaropsl.

OOpaTuMble U HEOOPATUMBIC PEAKLIVH.
Xumunyeckoe pasHoBecue. KoHcranta
XUMHAYECKOT0 paBHOBeCHS. DaKTOPHI,
BIIMAIOLIME HA MTOJIOKEHUE XUMUYECKOTO
PaBHOBECHS: TEMIIEPATYPA, AaBICHUE

PackpeIBaTh CMBICT H3y4aeMbIX
NOHATHN (BBIACIATH MX XaPaKTEPHBIE
NPU3HAKK ) U IPUMEHSTh 3TU MOHSATHSI
NP OMKMCAHWU COCTaBA U CTPOCHUS
BEIIECTB, JUII OOBICHCHUS
OTIENIbHBIX (DAKTOB U SIBJICHHIA.
KiaccupuimpoBarbs XUMUYECKHE
PEAKLMHK 110 PA3TMYHBIM TPU3HAKAM
(4MCITy M COCTaBY pearupyrommx
BELIECTB, TEMIOBOMY 3 (PeKTy
peaKunu, N3BMEHEHUIO CTEITCHEN
OKHCIIEHUS SJIEMEHTOB,
00paTUMOCTH, YYACTHIO
KaTalu3aropa u T.1. ),
CaMOCTOSTENBHO BEIOUPATH
OCHOBAHUS U KPUTEPUH

JUTS KJTACCU(PUKALMU XUMHAYECKUAX
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Y KOHIICHTPAIIUKU BEIIECTB, YYACTBYFOIINX
B peakuuu. [ Ipunnmn Jle [larense.
DJIEKTPONUTHYECKAS AUCCOLINAIMS.
CHJTbHBIE U CJTa0BIC JICKTPOJIUTHI.
Crenenp qucconuanuu. Honmoe
npouseeoenue 6o0vi. Cpeia BOJHBIX
PacTBOPOB: KUCIOTHAS, HEUTpAJIbHAS,
uienovHas. BogopoaHsii nmoka3aresb
(pH) pactBopa. I'uaponus conei.
Peaknun noHHoro oomMeHa.
OKUCIUTEBHO-BOCCTAH OBUTEITLHBIC
peakuyu. CTEEHb OKUCIIEHUS.
OKuCIUTENb U BOCCTAHOBUTEITD.
[Ipoueccel OKuciieHus U
BOCCTAHOBJICHUs. BaxkHeiue
OKHCJIUTEN U BOCCTAHOBUTENH. MeTon
3JICKTPOHHOTO Oaianca. DJIEKTPOJIn3
PacTBOPOB M PACILIABOB BEIICCTB.
IKCIEePUMEHTAIbHBIC METOAbI
H3Y4eHHUS] BEICCTB U HX
MpeBpALLCHHIL:

e J/[eMmOHCTpaLUu:

— Pa3IoKEHUE EPOKCHIA BOAOPOIA
B IMPUCYTCTBHAM KaTAJIM3aTOPA.

e JIabopaTopHBIE OMBITHI:

— TMPOBEICHUE PEAKIIMI HOHHOIO
oOMeEHa;

peaxkuuii.

OOBACHATH 3aKOHOMEPHOCTH
NPOTEKAHUS] XUMHYECKUX PEaKIUi
C YUETOM UX DHEPreTUYCCKUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOPOCTH XUMUYECKON pEaKnn

B 3aBUCUMOCTH OT Pa3IM4HbIX
(haKTOPOB, & TAKIKE XapaKTep
CMEILECHUSI XUMHUYECKOTO PABHOBECH S
NOJ BIMSTHUEM BHEHIHUX
BO3ACHCTBHIA (TPHHLIAIL

Jle IlaTenbe).

PackpeiBaTh CYIIIHOCTE!
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLMIA MOCPEACTBOM COCTABIICHUS
3JICKTPOHHOTO OalaHca ATUX
pEaKIUii; peakuii HOHHOro 0OMEHa
NYyTEM COCTABJICHUS MX MOJHBIX U
COKPAIIEHHBIX MOHHBIX YPABHCHUI;
peaKuuii THAPOIN3a, PEAKIUA
KOMILJIEKCOOOpa3OBaHUs

(Ha MpUMeEPE THAPOKCOKOMILIIEKCOB
[IUHKA W aJTIOMUHMUS).

[TpoBOAKMTH M OMUCHIBATH
XUMHYECKHIA SKCIIEPUMEHT:
OTPEIEIEHUE CPENIbI BOJHBIX
PAacTBOPOB BEUIECTB; MPOBEACHUE
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— OINpEelENEHNE CPEbl PACTBOPOB
BELLECTB C MOMOLIBI0 YHUBEPCATIBHOTO
WHIMKATOpA.

e [ [pakTueckue padoTHI:

No 1. Bnusitnue paznuuHbiX (PakTopoB

Ha CKOPOCTb XUMHUYECKON PEaKIUN;

No 2. Bnusitnue paznuuHbiX (PakToOpoB

HA MOJIOKEHUE XMMUYECKOTO PABHOBECHS,
No 3. XuMu4deckre peakium B pacTBOpax
AIIEKTPOIUTOB.

e Pacy€THbIe 3a1a4u:

— pacycThbl MacChl BeIICCTBA

Wi 00bEMa Ta30B N0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce

WA 00bEMY OJHOTO U3 YYACTBYHOIIHAX

B PEAKLIMU BEILECTB,

— BBIYHCJICHHE MACCOBOU O U
MOJISIPHOM KOHLIEHTPALMX BEILECTBA

B pacTBOpE;

— BBIYUCJCHUE MACChI (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakLuuu, eCIIM OJJHO U3 BEILECTB JaHO

B BUJIE PaCTBOpA C ONPEACIEHHOMN
MAacCOBO# TOJIEN PaCTBOPEHHOIO
BEILlECTBA

peaKuii FOHHOrO OOMEHA; U3YUYECHUE
BIIMSIHUS PA3JIMYHBIX (DAKTOPOB

Ha CKOPOCTH PEAKLIUI U TTOJI0KEHUE
XUMHUYECKOTO PABHOBECHS.
CrnenoBars npaBuiIaM MOJIb30BAHUS
XAMHUYECKON ITOCYI0N U
1a00paToOpHBIM 000PYAOBAHUEM.
IIpencraBiare pe3ybTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopMme 3anmucu ypaBHEHMIA
COOTBETCTBYIOIIUX PEeaKIni

W JIENIaTh BBIBOJBI HA UX OCHOBE.
[TpOBOWTH BBIYMCIICHHUS:

C UCNOJIBb30BAHUEM MOHATHS
«MaccoBas J0JI BELECTBA

B PacTBOPE», & TAKXKE MO YPABHEHUAM
XUMHUYECKUX PEAKLIUI, B TOM YKCIE
TEPMOXUMHUYCCKUE pacUCThl

Hroro no pazneny

39
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Pazgen 2. Heopranm4ueckast Xumust

2.1 | Hemetamiet

31

ITono>xeHne HEMETAIIIIOB

B [lepronyueckoit CUCTEME XUMHYECKUX
seMeHTOB [[. M. MenaerneeBa u
OCOOEHHOCTH CTPOCHHUS UX aTOMOB.
Du3nYeCKNe CBONCTBA HEMETALIIOB.
AJTOTpONHsI HEMETAIOB (HAa IPUMEPE
KHUCJIOpoAa, cephl, pocdopa u yriepona).
Bonopona. I[onyuenue, puzndeckue u
XUMHYECKHE CBOICTBA (peakuuu

C METANIAMHU U HEMETAJUIAMM,
BOCCTAHOBJICHHE OKCUIOB U COJICH ).
I'mapunsl. TONIMBHBIE 3JIEMEHTHI.
["anorensl. Haxoxxaenue B mpupoze,
CHOCOOBI MONTy4YeHHs PU3NUECKHE U
XAMWYECKUE CBOMCTBA.
["anorenoBonopoasl. Baxkueitmme
KHCIIOPOJCOEPKALINE COCTUHEHUS
rajjoreHoB. JlaboparopHeie 1
MPOMBIIUIEHHBIE CLIOCOOBI MOTYYCHUS
rajioreHoB. [ [pUMEHEHNE TATIOTEHOB U UX
COCIMHEHH .

Kucnopon, o3oH. JIaboparopHsbie 1
MPOMBIIUIEHHBIE CLIOCOOBI MOTYYCHUS
Kucaopoaa. Gu3nyecknue 1 XuMUYECKUE
CBOMCTBA KMCIIOPOJA U 030HA; UX
npuMeHeHue. OKCUJIbI U IEPOKCHUIBL.

PackpbIBaTh CMBICI H3y4aE€MBIX
NOHATHN (BBIIEHITH HX XaPAKTEPHBIC
NPU3HAKK ) U IPUMEHSTH 3TH OHSATHUS
IIPU ONMCAHUU COCTABA U CTPOECHUS
BEIIECTB, JUII OOBICHCHUS
OTIENIbHBIX (DAKTOB U SIBJICHHIA.
OOBACHATH 00IIME 3aKOHOMEPHOCTH
B U3BMEHEHUM CBOMCTB HEMETAIIJIOB U
UX COCAMHEHUM C YYETOM CTPOCHHS
UX aTOMOB U TIOJIO’KEHUS

B [lepuoanyeckoii cucreme
XUMHUYECKHAX JJIEMEHTOB

I1. 1. Menneneena.
XapakTepru3oBarh (OMUCHIBATS )
o01IKe XMMUYECKHE CBOMCTBA
HEMETAIOB, X BAKHEHIIINX
COCIUHEHUH, IMMOATBEPIKAASA OTO
OIMCAaHHUE NTPUMEPAMU YPABHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
peaxkuuii.

CocraBnsTe ypaBHEHUS
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX
peaKnuii U peakuii *OHHOro oOMeHa
M PACKPBIBATH UX CYLIHOCTh

C MOMOLIBIO AIEKTPOHHOTO OanaHca
1 HOHHBIX YPAaBHEHUH.
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Cepa. HaxoxaeHnue B mpupoje, CnocoObl
NoJy4YeHus, PU3NUECKUE U XUMUUECKHUE
croiictBa. CepoBOIOPOA, CYNIb(UIBI.
Oxcnapt cepbi(1V) u (V). Ceprucras u
cepHasi KUCJIOThI U UX COJIH.
OCOOGEHHOCTH CBOWCTB CEPHOM KUCIIOTHI.
[IpumeHeHue cephl U €€ COCTUHEHUMN.
A3zot. HaxoxxaeHue B IpupoJie, CriocoObl
NoJy4YeHus, PU3NUECKUE U XUMUUECKHUE
cBoOiicTBA. AMMHAK, HUTPUIbL. OKCHIBI
a30Ta. A30THCTAas U A30THAS KUCIIOTHI U
ux cosmi. OCOOEHHOCTH CBOMCTB a30THOM
KUCJIOTHI. [IpuMenenne azora u €ro
COCIMHECHHA. A30THBIC yIOOPEHHSI.
docdop. Haxoxxnenue B npupoe,
CHOCOOBI MOTy4YeHHUsI, PU3NUECKHE U
XUMUYECKHE cBOMcTBA. Dochuabl 1
dochun. Oxeuanl Gpocdopa,
oprodocopHas KUCJIOTA U €€ COJIH.
Memadgpocpopras u nupogocgopras
Kuciomel, pocghopucmasi u
Gocoprosamucmast Kuciomol.
[Tpumenenue ocdopa u ero
coeaquHeHnid. DocdopHbie ya0OpEeHUs.
Yrnepon. Haxoxxaenue B mpupoze,
CHOCOOBI MOTy4YeHHUsI, PU3NUECKHE U
XUMUYECKUE CBOMCTBA. OKCUIBI

XapakTepu30oBarh BIUSHUAE
HEMETAUIOB U UX COSAUHEHUN

Ha JKUBBbIE OPraHU3MBbI;, ONUCHIBATH
NPUMEHEHHUE B PA3TMYHBIX 00JIACTAX
MPAKTUYECKOMN AEATENBHOCTH
YEJI0BEKa.

[ToareepkaaTe CyIIECTBOBAHUE
TEHETUYECKON CBIA3U MEKIY
HEOPraHMYECKUMH BELLECTBAMH

C ITIOMOIIBI0 YPaBHEHUH
COOTBETCTBYIOIIMX XUMHAYECKUX
peaxkuuii.

[IpoBoauTh peakuuu,
MTOATBEPKAAOINE KAYECTBEHHBIN
COCTAaB BEILECTB; pacriO3HaBaTh
OMBITHBIM MYTEM AHUOHBIL,
IPUCYTCTBYIOLLME B BOJHBIX
pacTBopax.

HaGmronate 1 onuceiBath
JEMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOATENBHO [UIAHUPOBATH,
IIPOBOJIATH U ONKUCHIBATH
XUMHAYECKUNA SKCIIEPUMEHT
(J1abOpaTOPHBIE OMBITHI U
NPAKTHYECKHAE PAOOTHI),
MPEACTABIATE PE3YJILTATHI
XUMHAYECKOTO IKCIIEPUMEHTA
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yraepoaa(ll) u (IV), yronbHas kuciora u
ee conu. [IpuMeHeHune yriepoaa v ero
COCIUHECHU.

Kpemuuii. Haxoxxnenue B npupoje,
CHOCOOBI MOTy4YeHHUsI, PU3NUECKHE U
XUMUYECKHE CBOMCTBA. OKCHI
kpemHus(IV), KpeMHHEBAs KUCIOTA,
cuiKaThl. [IpuMeHeHne KpeMHUS U €ro
coeauHeHn. CTEKIT0, €ro NoMyYeHue,
BU/IbI CTEKOJL.

JKCNePUMEHTAIbHbIE METOABI
U3y4eHHsl BEeIeCTB U UX MpeBpalleHuii:
e /leMOHCTpaLAH:

— 0o0pa3ipl HEMETAILIOB,

— TopeHue cephl, Gpocdopa, xenesa,
Mar"usi B KUCJIOPOJE.

e JIabopaTopHbIE OMBITHI:

— KAQUECTBEHHBIC PEAKIIUU

HA HEOPraHUYE€CKUE MOHBI U KaTUOH
BOJIOPOJIA,;

— MOJYYCHHE U COOMPAHHUE Ta30B.

e [ [pakTueckue padoTHI:

No 4. PelieHne 3KCIEpUMEHTATIBHBIX
3a1a4 1o Teme «l anoreHs»;

Ne 5. Permenne skcriepuMeHTaIbHBIX
3aaa4 1Mo TeMe «Cepa v €€ COCTUHCHUS.

B (hopMme 3anmucu ypaBHEHMIA
COOTBETCTBYIOILMX PEAKUMH U ACTaTh
BBIBOJIbI HA UX OCHOBE.

CrnenoBars npaBuiIaM MOJIb30BAHUS
XAMHUYECKON ITOCYI0N U
1a00paToOpHBIM 000PYAOBAHUEM.
[TpoBOAMTE BEIYUCIECHUS

N0 YPABHECHUSAM XUMUYECKIX
peaxkuuii.

CaMOCTOSTENBHO TUIAHUPOBATh U
OCYILECTBIIATH CBOKO
MO3HABATEIBHYIO AEATENBHOCTS;
NPUHUMATh AKTUBHOE Y4aCTUE

B I'PYIIIOBOM Y4eOHOM NEATEIBHOCTH
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No 6. PelieHne 3KCepuMEHTATIBHBIX
3a1a4 1o TeMe «A30T u pocdop u ux
COCIMHCHHUSY.

e Pacy€THbIe 3a1a4u:

— BBIYMCIIEHUE MACCHI BEIIECTBA

Wi 00bEMa ra30B N0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE WITU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX

B PEAKLIMH BEILIECTB,

— BBIYHCIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB
PEAKLIMH, €CIIH OJHO U3 BEIIECTB UMEET
NPUMECH,

— BBIYHCIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
PEAKLMH, ECIIA OJHO U3 BEIIECCTB JAHO
B BUJIE PaCTBOpA C ONPEACIEHHOMN
MAacCOBO# TOJIEN PaCTBOPEHHOIO
BELIECTRA,

— BBIYMCIICHUE BBIXO/A MPOAYKTA
PEAKLMH OT TEOPETUYECKH BO3MOXKHOTO

2.2

MeTtamsl

23

[Tonoxenue metamuioB B [lepuoanueckoii
CUCTEME XUMHUUECKUX JIEMEHTOB.
OCOOGEHHOCTH CTPOCHHUS 3IEKTPOHHBIX
000I04EK aTOMOB METAJLIIOB.
Pacnpocmpanenue xumuyeckux
2/1eMEeHMOB-MEemaJlllo8 8 3eMHOTI Kope.

PaCKpBIBaTB CMBIC]T U3y4aCMbIX

NOHATHN (BBIIEHITH HX XaPAKTEPHBIC
NPU3HAKK ) U IPUMEHSTH 3TH OHSATHUS

NP OMKMCAHWU COCTaBA U CTPOCHUS
HEOPraHWYECKUX BEUIECTB,
U1 OOBACHEHUS OTACIBHBIX (PAKTOB
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OO6mume Ppu3nyecKne CBONHCTBAa METAIIOB.
[TpuMeHeHHE METATOB B OBITY, TPUPOJE
1 TexHuKe. CIUIaBbl METAJLIOB.
DNEKTPOXUMHUYECKUI Pl HATIPSOHKEHU I
MeTaioB. O0mme cnocoObl MOMYYECHHS
METAIJIOB. TUAPOMETAJUTYPrUs,
NUPOMETAILTYPrusl, SIEKTPOMETATUTY Prusl.
[ToHsiTHE O KOPPO3UH METAILIOB.
CrocoObl 3aUTH OT KOPPO3MH.

OO011as XxapakTepUCTHKA METAJIIOB
[A-rpynme [lepruoanueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB. Harpuii u
KaJuii: nonyvyenue, pu3nuecKue u
XUMHYECKHE CBOMCTBA, MPUMEHCHHE
IPOCTBIX BEIIECTB U UX COCTUHEHMIA.
OO011as XxapakTepUCTHKA METAJIIOB
[TA-rpynmesl [leproandeckoi CUCTEMBI
XUMHYECKHX 3JIEMEHTOB. Maruuii u
KaJIbLUil: IONy4YeHHe, (pu3nuecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTBIX BEIIECTB U UX COCTUHEHMIA.
KectkocTb BoaBI M CIOCOOBI €€
YCTPaHEHHSI.

AJIOMUHUH: IONYYeHHE, (PU3AYECKUE U
XUMHYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTOr0 BEUIECTBA U €r0 COCTUHEHUIA.
AM@OTEPHBIEC CBOICTBA OKCHIA U

Y SBJICHUN.

OOBACHATH 00IIKE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB DJIEMEHTOB —
METAIJIOB M UX COEIMHEHUH € YUETOM
CTPOEHHUS UX aTOMOB M MOJIOYKEH U
B [lepuoanyeckoii cucreme
XUMHAYECKUX SJIEMEHTOB

. U. Menneneena.
XapakTepru3oBarh (OMUCHIBATS )
o01IKe XMMUYECKHE CBOMCTBA
METAJIOB, X BAKHEHIIINX
COCIUHEHUH, IMMOATBEPIKAASA OTO
OIMCAaHHUE NTPUMEPAMU YPABHEHUN
COOTBETCTBYIOIIMX XUMHAYECKUX
peaKknuii, IPUMEHEHUE METAIIJIOB

B Pa3IMYHbIX 00JIACTIX
MPAKTUYECKOMN AEATENBHOCTH
YEJI0BEKa, a TAK)KEe UCIIOJIb30BAHKE
WX U CO3IaHUs COBPEMEHHBIX
MaTepruaiOB U TEXHOIOTHH.
OnuceiBaTh CNOCOOBI 3aIUTHI
METAIIJIOB OT KOPPO3HH.
PackpeiBaTh CyIIHOCTB
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIX
peaKuuii MoCPeACTBOM COCTABIICHUS
3JICKTPOHHOTO OalaHca ATUX
peaKuui.
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TMIPOKCH/IA AIFOMUAHHS,
THIPOKCOKOMIUIEKCHI AJIFOMUHHSI.
OO011as XxapakTepUCTHKA METAJIIOB
no0ouHbIx noarpymni (b-rpymm)
[leproarveckoi CHCTEMBI XUMUYECKUX
3JIEMEHTOB.

DOU3NYECKNE U XUMUYECKHAE CBOMCTBA
XpOMa | €10 coeAMHEHUA. OKCUIBI U
ruapokcubl xpoma(ll), (1) u (VI).
Xpomarel 1 AUXPOMATHI, UX
OKHCITUTENbHBIE CBOKCTBA. [lonyyeHue u
NPUMCEHEHHE XPOMA.

DOU3NYECKNE U XUMUYECKHAE CBOMCTBA
MAapraHia u €ro coeauHeHnii. OCHOBHBIE
coeaquHennst mapranua (1), (IV), (VD) u
(VID). IlepmaHranar Kamsi, €ro
OKHCIIUTENBHBIE CBONCTBA.

DOU3NYECKNE U XUMUYECKHAE CBOMCTBA
JKeNe3a M €ro coeauHeHuii. OKCHIbI,
ruapokcu bl u conu skenesa(1l) u (110).
[TonyueHre U TPUMEHEHHE JKEJIE3a U Er0
CIIABOB.

Menp: nonydyeHue, (PU3AYECKUE U
XUMHYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTOr0 BEUIECTBA U €r0 COCTUHEHUIA.
Lmak: monydeHue, QU3NUYECKUE U
XUMHYECKHE CBOMCTBA, MPUMEHEHHE

IIpoBoauTh peakuu,
MOATBEPKIAAOLINE XaPAKTEPHBIE
CBOMCTBA U3YYacMBIX BEIIECTB,
Pacrno3HaBaTh ONBITHBIM YTEM UOHBI
METAIOB, TPUCYTCTBYIOILME

B BOJHBIX PACTBOPAX.

[TpoBOMTE U ONTUCHIBATH
XUMUYECKAN SKCIEPUMEHT
(J1abOpaTOPHBIE OMBITHI U
NPAKTHYECKHAE PAOOTHI),
MPEACTABIIATH PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopMme 3anmucu ypaBHEHMIA
COOTBETCTBYIOILMX PEAKIMHI U JENIaTh
BBIBOJIBI HA UX OCHOBE.

CrnenoBars npaBuiIaM MOJIb30BAHUS
XAMUYECKON TTOCYI0N U
1a00paToOpHBIM 000PYAOBAHUEM.
[TpoBOUTH BEIYUCIICHHUS

10 YPABHEHUSAM XUMUYECKUX
peaxkuuii.

CaMOCTOSTENBHO TUIAHUPOBATH U
OCYLIECTBJIATH CBOK)
MO3HABATEIBHYIO AEATENBHOCTS;
MIPUHUMATh AKTUBHOE y4aCTHE

B I'PYIIIOBOM Y4eOHOM NEATEIBHOCTH
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MIPOCTOrO BEUIECTBA U €I'0 COCTMHEHMIA.
AM@OTEPHBIEC CBOICTBA OKCHIA U
TMAPOKCUIA HUHKA, TUAPOKCOKOMIIEKCHI
[IUHKA.

IKCIEePUMEHTAIbHBIC METOAbI
H3Y4€eHHSI BEICCTB U UX MPEBPaLCHHIi:
e /leMOHCTpaALAH:

— Koymeknus « MeTanisl U CIUIaBbI»;

— B3aUMOJCHCTBHUE IIEIOYHBIX A
LIEJIOYHO3EMENIBHBIX METAIIJIOB C BOIOH
(BO3MO’KHO MCIOJIb30BAHUE
BUJIEOMATEPUAJIOB ).

e JIabopaTopHbIE OMBITHI:

— B3aUMOJCHCTBHUE IIEIIOYHBIX U
LIEJIOYHO3EMENIBHBIX METAIIJIOB C BOIOH
(BO3MO’KHO MCIOJIb30BAHUE
BUJIEOMATEPUATIOB),

— B3aUMOJECHCTBHE I'MIPOKCUIOB
ATFOMHUHUS Y [IMHKA ¢ pACTBOpPaMu
KHUCJIOT U LIECJIOUEH

— KAQUECTBEHHBIC PCAKIIMU HA KATUOHBI
METAJLIOB.

e [ [pakTueckue padoTHI:

Ne 7. Pemenue sKcriepuM eHTAIbHBIX
3a1a4 1o teMe «MeTauibl rI1aBHbIX
MOATPYIIY;
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Ne 8. PerieHue sKCniepuM eHTaIbHbIX
3a/1a4 no TeMe «MeTaibl MOOOYHBIX
MOATPYIITY.

e PacuétHbic 3a1a4u:

— BBIYHCIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKuMu, €CIIA OHO U3 BEIIECTB IaHO
B BHJIE PacTBOpaA C ONPEICICHHOMN
MAacCOBO# TOJIEN PaCTBOPEHHOIO
BEILECTBA, UM UMEET NIPUMECH,

— BBIYHCIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKuMu, €CIIA OHO U3 BEIIECTB IaHO
B BUJIE PaCTBOpA C ONPEACIEHHOMN
MAacCOBO# TOJIEN PaCTBOPEHHOIO
BEILECTBA,

— BBIYMCIICHUE BBIXOJA MPOAYKTA
PEAKLMU OT TEOPETUUECKH BO3MOKHOTO

Hroro no pazneny 54
Pasznen 3. Xumud 1 :KU3Hb
3.1 | MeToanl NO3HAHUS 9 Ponr xumun B 00ecnieueHun PackpeiBath posib XUMUU B PEHICHUA

B XUMUH.
XUMUA U KU3Hb

YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA.
[ToHsATME O HAYYHBIX METOIAX MO3HAHUS

N MCTOAOJIOTHH HAYYHOI'O UCCIICTOBAHUA.

HayuHble MpuHIMIBI OpraHA3alnuu
XUMHUYECKOTO TPOM3BOJICTBA.
[TpoMBILIIEHHBIE CTTOCOOBI MOTYYECHHS

SHEPreTUYECKUX, CHIPhEBBIX U
3KOJIOTMYECKUX MPOOIEM
YeJIOBEYECTBA, OMUCHIBATH OCHOBHBIE
HaMpaBJICHUS PA3BUTHUSI XUMUYECKOM
HAYKU U TEXHOJIOTHH.

[TpumeHsTh MpaBuia 6€30MacHOro
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BKHEHIITUX BEIIECTB (HAa MPUMEPE
IIPOU3BOACTBA aMMHaKa, CEPHOMN
KHCJIOTBL, ME€TaHOMa). [[pOMBILIIICHHBIE
CHOCOOBI MOJIYYECHHSI METAITIOB U
CIUIABOB. XMMHUYECKOE 3arpsI3HEHUE
OKPYKarOLIEN CPEelIbl M €T0 MOCIEACTBHS.
IIpobnema nepepabomiu OMmxo008 u
nobounwvix npooykmos. Pollb XUMUK

B 00ECIEUYCHNN YHEPTETHUECKOM
Oe3onacHocTu. [lpunyunsv « 3enenoi
XUMUUY.

XUMUA U 300POBBE YETOBEKA.
JlekapcTBeHHbIe cpenctia. [IpaBuna
WCIOJIb30BAHUS JICKAPCTBEHHBIX
npenaparoB. Poiib XUMHM B pa3BUTHU
MEIULUHBIL.

Xumus many. OCHOBHBIE KOMIIOHEHTHI
nuuy. [Tuiessie no0aBku. Ponb xumun
B 00ECNIEUECHNH MUIIEBON OE€30MAaCHOCTH.
Kocmernueckue u napgromepHbie
cpexacrBa. berroBas xumus. [Ipasuia
0€30MacHOro UCIOJIb30BaHUS MPEMAPATOB
OBITOBO XMMHWHU B TOBCETHEBHOM JKHA3HH.
XuMUA B CTPOMTENBCTBE. BakHeime
CTPOUTENBHBIE MaTEPUAbI (LIEMEHT,
0eToH). [Ipon3BOICTBO CTPOUTENBHBIX
MaTEpUAIIOB.

oOpallleHHUsI C BEIIECTBAMM,
UCIOJIb3YEMBIMU B MTOBCEIHEBHOM
JKU3HU, a TaKKe MpaBuiia
0€30MacHOr0 MOBEACHUS B LESAX
cOepeskeHus 310POBbS U
OKPY)KarOILIEH TPUPOIHOM CPEIHI;
MOHUMATh OMACHOCTh BO3JICHCTBUS
Ha JKUBBIC OPraHU3MBbI OMPECTICHHBIX
BELIECTB, CMBICT nokazaresns 11K,
NOSICHATh Ha TPAMEPaX COCOObI
YMEHBIIICHUS ¥ TPEAOTBPAIICHUS WX
BPEIHOr0 BO3IECUCTBHA.
AHanmM3upoBaTh U KPUTHUECKU
OlleHUBaTh WH(OPMAITHIO, CBA3aHHYIO
C XUMUYECKUMHU MPOIIECCaMH M MX
BIIMSTHMEM Ha COCTOSTHHUE
OKPY)KarOIIEH CPEIBIL.

Hcnonp30BaTh MOJyuYEeHHBIC 3HAHUS U
NpeacTaBiicHus o0 chepax
JEATEILHOCTH, CBA3aHHBIX C HAYKOH
¥ COBPEMECHHBIMU TEXHOJIOTHUSMH,
KaK OCHOBY JJIsl OPUEHTAIIMH

B BBIOOpE CBOEH Oyaymei
npoeCcCUOHATILHOM IEATETLHOCTH.
Hcnonb3oBaTh CUCTEMHBIC
XUMHWYECKHE 3HAHUS TSl OOBbSICHEHUS
Y TIPOTHO3UPOBAHUS SBJICHUIA,
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XuUMUs B CEIIBCKOM XO35HCTBE.
Oprannyeckue U MUHEPAIbHBIC
y10OPEHUSI.

Heoprannyeckue Mmarepraisl
(KOHCTPYKIIMOHHBIE MaTepUabl, KPacKH,
CTEKJIO, KepaMuKa). Marepuanbl

JUISL BJIEKTPOHUKHA. HaHOTEeXHOJI0rMuU

MMEIOIINX €CTECTBEHHOHAYYHYHO
MPUPOAY, MPOrHO3UPOBATh,
AHAJIM3UPOBATH U OLICHUBATH

C MO3ULINI KOJIOTHYECKON
0€30MaCHOCTH MOCIIECACTBUS OBITOBOM
Y MPOU3BOACTBEHHOM EITEIBHOCTH
YEJIOBEKA, CBA3AHHOM

¢ epepabOTKOM BEIIECTB;
MCIOJIb30BATh MOTYYCHHBIC 3HAHUS
JUISl TPUHSATHS TPAMOTHBIX PEIICHUM
npoOJieM B CUTYalUsIX, CBI3aHHBIX

C XUMUEMN.

[TpuHuMaTh ydactue B 00CYKACHUN
npo0JIeM XUMHUYECKON 1
DKOJIOTHYECKOM HAIPaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIIAI)
1o MpoodJieMe U MpeJiararb
BO3MOJKHBIC MYTHU €€ PCIICHUA

Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB T1O ITPOI'PAMME
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