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MMOSACHUTEJBHASA 3AIINCKA

PaGouast mporpamMma mo yueOHOMY npeamery « Xumus (yriyOneHHbIH ypoBeHb)» it 10-11 kimaccoB paspaboTaHa Ha OCHOBE CIIEAYIOIIHMX
JIOKyMEHTOB:
1. ®enepanbHbIA rOCYIAPCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEIHEro 00IIero oopa3oBaHus, YTB. IPUKa30M MHHHCTEPCTBA 00pa30BaHus U
Hayku P® ot 17.05.2012 Ne 413 (B pemakuu ot 12.08.2022 Ne 732(c u3MEHEHUAMN));
2. Mepepanbuas o0pasoBarelibHas IMPorpaMMa CpeaHero obriero oopa3oBanus, yTB. mpukazoM Munnpocsemerus PO ot 18.05.2023 Ne 371 (¢
W3MEHECHUSIMU );
3. MenepanpHas paboyas MporpaMMa cpeaHero obmero obpazoBanus «Xumus (yriryOneHHbIH ypoBeHb» (mis 10-11 ximaccoB 06pa3zoBaTeNbHBIX
opranm3arnmii). ®I'BOY HY HuctutyTta cogepxkanus oopasosanus uM. B.C.JlenneBa, Mocksa 2025;

4. OcHoBHas 0Opa3oBaTebHas IporpaMma cpeanero oomero oopasoBanus MOY Jlunes Ne 3 (B coorserctBun ¢ ®I'OC-2022) ot

28.08.2023 (¢ uBMEHEHUSIMH).

X¥uMHs Ha yPOBHE YIIyOJIEHHOIO M3ydYEHHs 3aHMMAeT Ba)XKHOE MECTO B CHCTEME €CTECTBEHHO-HAy4HOro oOpa3zoBaHHs ydammxcs 10-11
KJaccoB. M3yuenre npeaMera, pealusyeMoe B YCIOBHIX Tu((epeHInpOBaHHOT0, TPOGMIFHOT0 00yYeHH s, IIPH3BaHO 0beceynTh 00Imeodpaso-
BaTENbHYIO W OOIIEKYJIFTYPHYIO ITOTOTOBKY BBIYCKHHKOB IIKOJIBI, HEOOXOIUMYIO JUIS aTalTalluyi UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKH3HH
B COIMYME, a TaKXKe I MPOJOJDKEHHS OOYYCHHS B OpraHHM3alusX Mpo(ecCHOHATHHOTO 00pa30BaHMsl, B KOTOPHIX XHMH SBIIAETCSA OJHOW H3
MPHOPUTETHBIX TUCITUILIHH.

B mporpaMme Mo XMMHH Ha3HAYEHHUE MpeIMeTa « XUMUsD) MONydaeT MOApOoOHYI0 HHTEPIPETALMIO B COOTBETCTBUH C OCHOBOIIOIArafOIIIMMH
nontoskeaussMa @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, CONEPXKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUH K YPOBHIO IIOJTOTOBKH BbI-
1y CKHUKOB. CBHIETEILCTBOM TOMY SIBJISIFOTCSE -CJICAYIOIUE BHIIOTHIEMbIE IIPOTrPaMMOii 110 XUMHUH (PyHKIIHU:

e HHDOPMAIMOHHO-METOMYECKAS, Peau3allis KOTOPOH 00eCeYnBaeT MOTydeHHe PEJICTABICHHUS O IEJsIX, COAepKaHuu, oOImeH cTpa-

TErMy 00yYEHHUs, BOCIIUTAHMS U Pa3BUTHS O0YYAIOIIMXCS CPEJCTBAMHE IIPEIMETa, H3y4aeMOro B paMKax KOHKPETHOTO IPOQUIIs;

e OpraHM3alMOHHO-IUIAHUPYIOIIasl, KOTOpas IpeayCMaTpUBAeT ONpeAeeHre: MPHUHIMIIOB CTPYKTYPHPOBAaHHS H IIOCIENOBATEIbHOCTH
U3y4YeHHs yueOHOro MaTepuaa, KOJTMYECTBEHHBIX W Ka4eCTBEHHBIX €ro XapaKTePHCTHK; HOAX0I0B K (hOPMUPOBAHHIO COJEPIKATETHHOM
OCHOBBI KOHTPOJISL M OLIEHKH 00pa30BaTeIbHBIX JOCTHKEHHI 00YYarOIIMXCS B paMKaX HTOTOBOM aTTecTaIiuy B (popMe eTMHOro rocy nap-
CTBEHHOTO 9K3aMeHa 10 XUMUHU.

[IporpamMma Ji1st yriayOEHHOTO U3YUCHHUS XUMUU:

e yCTaHABIMBAET HHBAPUAHTHOE MPEIMETHOE COJIepIKaHue, 00s3aTeNIbHOS ISl H3YUCHHUS B paMKax OTAENBHBIX IPoQuIeH, IpeaycMaTpu-
BaeT pacrpeelieHHe U CTPYKTypHPOBaHHE €ro 1Mo KJiaccaM, OCHOBHBIM COZIepIKaTeIbHBIM JIMHUSAM/pa3ienaM Kypca;

e 1aéT MpUMEPHOE pacipeieieHHue yueOHOro BpeMEHHU, pEKOMEH/TyeMOro JJIsl U3y4EeHHUs OTIEIbHBIX TEM;



e IpemaraeT IPUMEPHYIO MOCIEN0BATEIBHOCTD U3y ICHHSI yueGHOro MaTepualia ¢ yJeToM JIOTHKA [OCTPOEHHS Kypca, BHY TPHIPEIMET-
HBIX ¥ MEXITPEIMETHBIX CBA3EH;

e aéT METOJMYECKYIO HHTEPIPETAIHNIO IeNed U 3a1a4d U3yJeHUs MpeaMeTa Ha YIIIyOIEHHOM YPOBHE C y9ETOM COBPEMEHHBIX IPHOPHTE-
TOB B CHCTEME CPEIHEr0 OOIIEro 06pasoBaHMs, CO/IEPIKATEIbHOM XapaKTEPUCTAUKH MITAHAPY EMBIX PESYIETATOR OCBOEHHSI OCHOBHOH 00-
pa30BaTeNBHOI IPOrpaMMBI CPETHETO 00IIEero 00pa3oBaHus (JIYHOCTHBIX, METAIPEAMETHEIX, IPEMETHBIX), a TAKXKe ¢ yIETOM OCHOB-
HBIX BHOB yUeOHO-TI03HABATENBHBIX ACHCTBHI 00y YaIOIIErocs Mo OCBOCHUIO COICPIKAHMA NPEAMETA.

[lo BCeM Ha3BAHHBIM TO3HMIHSM B IIPOrpaMMe IO XMMHH HPETyCMOTpPEHa MPECMCTBCHHOCTE € oOydeHHEeM XUMUH Ha ypOBHE OCHOBHOTO
0611Iero 06pa3oBaHms. 3a IpeeaMHi yCTaHOBJIEHHOM POTrPaMMOH 10 XUMHUH 00s13aTeNbHOMN (MHBAPHAHTHON) COCTABIIAIOMICH COJEPIKAHI yueb-
HOTO TpeaMeTa «XUMHs» 0CTagTcs BO3MOXKHOCTb BBIOOpA €ro BApHATHBHON COCTABILTIONIEH, KOTOpast JOJDKHA OTPENENATHCS B COOTBETCTBIM €
HAIPaBJIEHAEM KOHKPETHOTO IIPOQHUII 00y ICHHA.

B cooTBeTCTBHH ¢ KoHuentyanpasmvu nonoxerusiMa @I'OC COO o HasHAYEeHHH NPCAMETOB 6a30BOr0 U yriyOIEHHOTO YPOBHEH B CHCTE-
Me nuddepeHIEpoBaHHOr0 00yYeHHUs Ha YPOBHE CPCIHETO 0611ero 06pa3oBaHKs XUMHUSI Ha yPOBHE YIJIyOIEHHOr0 H3yUEHNs HANpPaBJICH Ha pea-
JIM3AIHIO TPEEMCTBEHHOCTH C TIOCTIEMYOLIMM 3TAIlOM MOJIY ICHUS XUMHUCCKOTO 06pa3oBaHus B paMKaX M3YYEHHs CIICIHANbHBIX €CTCCTBCHHO-
HAy4YHBIX ¥ XAMHYECKUX JUCIHUIUIMH B By3aX M OpPraHM3alUsX CPEIHEro pohecCHOHATBHOr0 00pa3oBanus. B 9T0# CBA3M U3YUCHUE IIPEIMETa
«X¥MHS» OPHEHTHPOBAHO IPEUMYINECTBEHHO Ha PACIIMPECHUC U yIyOJIeHue TeOPETHYECKOH U IPaKTHIECKOH NOJrOTOBKH 00y4Yarouxcs, BbI-
GpABIIMX OMPEIEIEHHBIN TPOQUIL 00YUCHHS, B TOM YACIE C IePCIEKTUBOM HOCIETYIONIETO IOy YeHHIA XUMHICCKOTro 00pa30BaHUs B OpraHu3a-
1UsIX IpodeccHoHanbHOro 0opaszosanus. Hapsiny ¢ 9THM, B CBETS tpe6osanuiit PI'OC COO K 1wIaHHPyeMBIM pE3yJbTaTaM OCBOCHUA denepaib-
HO# 06pa30BaTENBHOM MPOrpaMMEI CPETHETo O0LIero 00pa3oBaHysl M3y4CHHE IPEIMETa «XuMHS» OPUEHTHPOBAHO TAKKE HAa PEHICHUE 3a1ad
_ BOCIIMTAHMS M COLMAIBHOTO PasBUTHs 0Oydaromuxcs, Ha (opMHpOBaHHUE y HEX OOIICHHTEIIEKTyalbHBIX YMEHHH, yMeHH palOHaM3aliN
yueGHOro Tpya X 060OIERHBIX CIIOCO00B NEATEIHHOCTH, HMCIOIIIX MEK TUCITIUIMHAPHBIN, HaIIPEAMETHBIA XapaKTep.

COCTABJISIOIIAME TIpeaMeTa « XUMHSD) Ha YPOBHE yIJyOIEHHOTO M3y4CHHS SBIIAIOTCA yriayOnénnpie Kypehl — « OpraHndecKas XuMusn 1
«O61mas 1 Heopranuueckas XuMus». IIpu onpeieIeHuH MOAX00B K 0TO6OpY U CTPYKTYPHO# OpraHU3alui COACPKAHHUSA ITUX KypCcoB B IIpOTpaM-
Me TI0 XuMuH 3a ocHOBY IpuHATH nojtoxerns ®I'OC COO o pazmuyusix 6a30BOr0 M yIIyOJIEHHOIO yPOBHEH U3YyIEHUS IPEAMETA.

OcHOBY cozepaHus KypcoB « OpraHudeckas XUMHs» U «O6Iast ¥ HeOPraHWYeCKask XUMHSL» COCTABIAET COBOKYIHOCTD IPEAMETHBIX 3Ha-
HUM ¥ YMEHHH, OTHOCSINUXCS K 6a30BOMY yPOBHIO H3y9ICHHS MPEAMETA. Ta cucTeMa 3HAHMI ITOIyYaeT ONpeAeIEHHOE TEOPETUIECKOS NOTIOIHE-
e, TO3BOJISIONIEe OCO3HAHHO OCBOHMTH CYIIECTBEHHO OOIBIIHH 06BEM (aKTOIOTHYECKOro Matepuana. Tak, Ha yrilyOJIEHHOM ypOBHE H3yHCHHA
npeaMeTa obecredeHa BO3MOXKHOCTh 3HATUTENIPHOTO yBEIMICHHA 06BEMA 3HAHMI 0 XMMHAYECKAX HIEMEHTaX U CBOWCTBAX MX COEIMHCHHH Ha OC-
HOBE PACIIUPEHHUS U yIiIyOIeHHS IIPEICTABICHUA O CTPOCHUH BCIIECTBA, XHMHIYECKOH CBS3M M 3aKOHOMEPHOCTSIX IPOTEKAHKS PEaKIHi, paccMar-
PHBAEMBIX ¢ TOYKH 3PSHHS XUMHUYECKOH KMHETHKA M TCPMOJMHAMHUKH. Usyuenne MepUOAMYECKOro 3akoHa 1 Ileproinaeckol CHCTEMBI XUMHHE-
CKHX STEMEHTOB 0Ga3sHpyeTcs Ha COBDEMEHHBIX KBAHTOBOMEXaHHYECKMX MPEJCTABICHUAX O CTPOCHIN aToMa. XuMugecKkas CBSI3b OOBACHSETCS C



TOYKH 3PEHHMS SHEPreTHYECKHX U3MEHEHHIT IIpu €€ 06pa3oBaHUK U Pa3pPyLICHHH, & TAKKE C TOUKH 3PCHHUST MEXaHU3MOB e& obpaszoBaHus. M3ydye-
HHe THIIOB peaKiuil JOMONIHAETCS HOPMUPOBAHAEM TIpEeJICTABIECHAN 00 dJIEKTPOXUMHUYECKUX MPOLECCax U JICKTPOIHI3C pacIulaBoB M pacTBOPOB
BeIecTB. B Kypce OpraHM4eCcKOd XUMHHU IIPH PaCCMOTPECHIH PEaKITMOHHON CIIOCOOHOCTH COCAMHEHUH YIENACTCS 0c060e BHEMAHHUE BOIIPOcaM 00
3IeKTPOHHBIX 2 (PeKTax, O B3aMMHOM BIMAHWHM aTOMOB B MOJICKYJIaX 1 MeXaHHu3MaX peaKIui.

Oco60e 3HAYCHHE UMEET TO, YTO Ha COJIECPKAHUE KypCOB XMMHUH YIIIyOIEHHOTO yPOBHS M3Y4YCHHUs JUIA KIaccoB OTIpeeNEHHOr0 MPOQHILSL
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapaKTep JOTONHEH I K 00IIell cucTeMe PEIMETHBIX 3HAHMIT) OKA3BIBAOT BIIMSIHAC CMEKHBIC MPEIMETBL.
Tak, HarpuMep, B COAEPKaHIH IIPeIMeETa I KIIaCCOB XHMHKO-(QH3HUECKOro Ipodmiist OONBIIOe 3HAYCHHE 6yIyT MMETH JJIEMEHThI y4eOHOro Ma-
Tepuana 1o oOue#t xumuw. [Ipy u3ydeHnr NpeaMeTa B JaHHOM CilyHae aKIIeHT OyJeT C/enad Ha OOIHOCTh METOIOB IMO3HAHH, OOIIHOCTE 3aKO0-
HOB ¥ TEOpHH B XUMHHU ¥ B (PU3UKE: aTOMHO-MOJICKYJISIpHAs TEOPUA (MoneKyJspHast Teopus B QHU3KKE), 3aKOHBI COXPaHCHHA MacChl 1 SHEPIHH,
3aKOHBI TEPMOIMHAMUKH, 3EKTPOJIM3a, IPEICTABIECHHS O CTPOCHUHU BEIICCTB U JIpyroe.

B To ke BpeMs B COZIEPXKaHUH IIpeIMETa Ul KJIaCCOB XEMHKO-OHOJIOrHYeCKOTo Tpoduiist OOIbIIHi yIeTbHBIA BEC OyeT UMeTh OpraHuye-
cKasl XUMHS. B 3TOM ciaydae IpeIoCTaBIIICTCS BO3SMOXHOCTD AJIA GoJiee 0OCTOSTETPHOIO PACCMOTPEHHS XMMUYECKON OpraHu3ariy KICTKA Kax
GHOIOrHUECKOl CHCTEMBL, B COCTAB KOTOPOH BXOAAT, K TIPUMEPY, TaKHe CTPYKTYPHBIC KOMIOHEHTBI, KK JUIAABL, OENIKH, YIJIEBOIBI, HyKICHHO-
Bble KHCIOTHI U Apyrue. 1Ipu 5ToM 3HaHUA O COCTaBe U CBOMCTBAX IIPE/ICTABUTEINEH OCHOBHBIX KJIACCOB OPraHUIECKUX BEIIECTB CIIyIKaT OCHOBOM
JUTS I3yYeHHUs CYLIHOCTH IIPOLECCOB (POTOCHHTE3A, NBIXAHUS, ITUIICBAPCHI.

B miane pOpMUPOBAHHS OCHOB HAy4HOI'O MUPOBO33PCHHA, OCBOCHUS O6IIIEHAYYHBIX METOJIOB TI03HAHUS U OIBITA IIPAKTHICCKOTO MPUME-
HEeHWs HAYYHBIX 3HAHMI U3ydeHHe npeaMera « XUMHUsD) Ha yIIyGIEHHOM YPOBHE OCHOBAHO Ha MEXIPEJIMETHBIX CBA3IX C y4eOHBIMHU IIpeIMETa-
MH, BXOJISIIAMHE B COCTaB IPEIMETHBIX 00JacTel «EcTecTBeHHO-HAyUHbIe ITpeaMETh», «MaremMaTuka u pHpopMarnka» U «Pycckuil 3bIK U JIA-
Teparypay. _ 3 5

[Ipu u3ydeHnn yIeOHOro MpeaMeTa « XUMHSL» Ha yIIy6IEHHOM YPOBHE TAK)Ke, Kak Ha yPOBHE OCHOBHOTO M CPE/IHETO o0miero ooOpa3oBaHus
(ga 6a30BOM YPOBHE), 3a/ia4elt IIEPBOCTETICHHOM 3HAYMMOCTH SBJISCTCS ¢GopMIpOBaHHE OCHOB HayKU XUMHUH KaK 00J1aCTH COBPEMEHHOTO €CTe-
CTBO3HAHHS, IPAKTHYECKON IEATENHHOCTA YeJI0BEKA M OJIHOTO M3 KOMIIOHCHTOB MHpOBOH KyJbTyphl. Pelnenue 3Tod 3ajadd Ha yriIy OIEHHOM
ypOBHE U3yUCHHS IIPEAMETa IPEATIONAracT pean3alHio Takmx enen, Kak:

e (opMHpOBaHHE IPEICTABIECHHUHA: O MATCPHANBHOM CIHHCTBE MHUP3, 3aKOHOMEPHOCTSX M [I03HABAEMOCTH SIBICHHH IPUPOJBL, O MECTE
XUMHH B CHCTEME €CTECTBEHHBIX HAyK U e€ Beiylleil posu B 0OecreueHHH YCTOMYMBOTO Pa3BUTHUS YCTIOBEUECTBA: B PCIICHUH pobeM
SKOJIOPHYECKOM, SHEPTeTHUECKOH 1 MHIIEBOH Oe30MaCHOCTH, B PAa3BUTAN MEIUIUHEI, CO3/IAHIH HOBBIX MaTE€pPHAaJIOB, HOBBIX HCTOYHHMKOB
SHEpruH, B 00CCIEUeHHH PAlHOHATBPHOIO MPUPOAOIOIL30BAHMS, B (OpMHpOBAaHIM MHPOBO33PEHUSA U o01e KyJIbTyphl YCJIOBEKA, a
TakKe HKOJIOTHUECKA 0O0OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 30POBBIO U MPUPOHOM Cpene;

e  OCBOGHHE CHCTEMbI 3HAHHIL, JICXKAIIIX B OCHOBC XHMHYECKON COCTABIISIONICH eCTeCTBEHHO-HAyYHOM KapTUHBI MUpa: (yHIaMEeHTaIbHbIX
[IOHSATHUM, 3aKOHOB U TE€OPHH XMMHH, COBPEMCHHBIX IIpE/ICTaBIEHAN O CTPOCHHH BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-



MOJIEKY TISIPHOM, HaJIMOJIEKYJIIPHOM, O TEPMOAMHAMUIECKUX U KHHETHYCCKUX 3aKOHOMEPHOCTIX TIPOTEKAHUsS] XUMHIECKUX PEaKIHH, O
XHMHYECKOM PABHOBECHH, PACTBOPAX M JAUCIIEPCHBIX CHCTEMAX, 00 OOIIUX HAyYHBIX IPHHIUIAX XUMHUYECKOTO IPOU3BOJICTBA;
dopmupoBaHUe y 00yJarOIUXCsi OCO3HAHHOIO IMOHUMaHHs BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 3HAHUH I 00BSICHEHHS KIIIO-
YeBBIX WIEH B IPoOIeM COBPEMEHHON XMMHH, JUIs OOBSCHEHUS U MPOTHO3UPOBAHHA SIBJICHUH, HMEIOIINX €CTECTBEHHO-HAYyYHYIO IIPH-
POLy; TPAMOTHOTO PELICHHs IIPOOJIEM, CBS3aHHBIX C XHMUEH, NPOrHO3MPOBAHMS, aHaM3a 1 OLCHKH C MO3HIHH 3KOJOTHIECKOH Oe3-
OMACHOCTH TIOCIICICTBH GBHITOBOM M IPOM3BOICTBEHHOM JESTEIBHOCTH YENOBEKa, CBSI3aHHON C XMMUYCCKIM IIPOU3BOJICTEOM, UCIIOJIb-
30BaHHEM H IepepabOTKON BEIIECCTB;

yIiIyOJeHre MpeACTaBlIeHnl 0 HayYHBIX METOJaX MO3HAHUS, HEeOOXOIMMBIX Ul IPHOOPETEHNsI YMEHUH OPHEHTUPOBATLCS B MUPE BC-
IIECTB U OOBSICHEHUS XMMUYECKUX SBJICHHM, IMEIOIIUX MECTO B MPUPOJIE, B IPAKTHYECKOH JIESTEIbHOCTH U TIOBCEHEBHOU JKU3HH.

B maHe pealu3aluy MepBOOYEPENHBIX BOCIUTATENBHEIX H Pa3BHBAIONINX ()YHKIMI [ENOCTHOH CHCTEMBI CPEIHEr0o OOLIEro 00pa3oBanus IpH
M3y 9CHHN IPeIMeTa « XUMHUS» Ha YIIyONEHHOM yPOBHE 0COOYIO aKTyalbHOCTB IprOOpETAIOT TAKUE IENH U 3a/[a9H, KaK:

BOCIIMTaHHE YOS KIEHHOCTH B MTO3HABAEMOCTH SBJIEHH IPHPOJIBI, YBAXEHHS K MPOIECCY TBOPUCCTBA B 00JIaCTH TEOPETUYECKHUX U IPHU-
KJIaIHBIX UCCIIENOBAHUM B XUMUH, POPMUPOBAHHE MUPOBO33PEHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTHBAIIMH K 00ydYeHHIO U IT03HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAHUIO Ha OCHOBE yCBOCHHUA o0I1eYeIno-
BEYECKUX LIEHHOCTEN;

Pa3BHTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYAIILHBIX U TBOPUCCKHUX criocoOHOCTEH 00yuaromuxcsi, YopMUPOBAHUE Y HUX CO3HA-
TEeJILHOTO OTHOIIEHHS K caMO0OOpa30BaHUIO U HEIPEPHIBHOMY 00pa30BaHMIO KaK YCJIIOBUIO ycnemHoi npohecCHOHaTbHON oOrme-
CTBEHHOM e TeIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHSI K CBOEMY 3I0POBBIO 1 HOTPEOHOCTH B 37I0POBOM 00pa3e XKU3HH;

(GopMupoBaHHe yMEHHH H HABBIKOB Pa3yMHOI'O MPUPOJIOIOJIB30BAHMUA, pa3BHUTHE HKOJIOTHYECKOW KyJIbTYpBI, IpUAOOPETEHHE OMBITA 00-
[IIECTBEHHO-II0JIE3HOU SKOJIOTHYECKOM IEATCTHHOCTH.

O611Iee IHCIIO 9aCOB, IIPEIyCMOTPEHHBIX IVl H3yYeHHUs XMMUH Ha YITyOJIEHHOM YPOBHE Cpe/IHEro o61ero o6pasoBans, cocTaBiseT 204 qacos:
B 10 Kacce — 102 gaca (3 gaca B Hezienmo), B 11 xinacce — 102 vaca (3 4aca B HEJIENIO).



COJIEP KAHUE OBYYEHUS

10 KJIACC

OPT'AHUYECKAS XUMUSA

TeopeTHyecKkue 0CHOBBI OPraHHYECKONH XHMHH.

[IpeaMeT u 3HAYCHHUE OPTAHUYECKO XUMUH, IPETICTABIICHHE O MHOT000pa3ii OPraHUYeCKUX COSTUHCHUH.

DNIEKTPOHHOE CTPOCHUE aTOMa yIiIeposia: OCHOBHOC U BO3OYKIEHHOE COCTOSIHUS. BalleHTHbIE BO3BMOKHOCTH aTOMa yIJIepo/ia. Xumudeckast
CBSI3b B OPTAHMYECKUX COCHMHEHHMAX. TUIBI THOPUIM3AINA aTOMHBIX opbuTaneii yriepona. MexaHu3mbl 00pa3oBaHHs KOBAJIEHTHOM cBs3H (00-
MEHHBIHA U JOHOPHO-aKIeNTOPHbIH). THITBI IepeKPhIBAHUS aTOMHBIX opbuTaneii, 6- u n-cs3u. OTUHApHAs, ABOWHAS M TPOHHAS CBS3b. Crioco6b1
pasphIBa CBA3eH B MOJIEKYJIaX OPraHHIECKMX BEMICCTB. TloHsTHE O CBOGOIHOM pajHKale, HyKieodue i 1eKTpodure.

Teopust CTPOEHHS. OPTAaHMYECKHUX COE/IHHCHUH AM. ByTiiepoBa u COBpPEMEHHBIE IPEACTABICHUA O CTPYKTYPES MOJICKY L. 3HaueHue TEOPHHU
CTPOEHHMS OPTaHMYECKHX COeIMHEHIA. MONeKyIAPHBIC 1 CTPYKTYPHbIC dopmyst. CTpyKTypHbIE (GOPMYJIBI Pa3IHIHbIX BUOB: pa3BEpHyTasd, Co-
KpaInéHHas, cKeseTHast. i3oMmepus. Bunsl u3oMepuu: CTPYKTYpHAs, POCTPAHCTBCHHAS. D1eKTpoHHBIE G (HEKTH B MOJIEKYJIaX OPraHAIECKHUX CO-
e/IMHEHHi (MHIYKTUBHBIA 1 Me30MepHEIH 3 GeKTsI).

IIpencrapieHne 0 KiacCHHUKAIMK OPraHMYCCKAX BEIICCTB. IonsTre 0 GYHKIHOHANBHOM rpymme. I'omosnorus. I'oMonoruyeckue pspl.
CHcTeMaTHIeckas HoMeHKaTypa opraguyeckux coenunennii (IUPAC) n TpuBHabHBIC HA3BAHUS OT/ICTIBHBIX [peJICTaBUTENEH.

OCOBEHHOCTH ¥ KIIACCH(pUKAIMS OPTAaHMIECKUX peakimii. OKUCIMTEIBHO-BOCCTAHOBUTEILHBIC PEAKIIN B OpraHu4ecKOd XUMHUH.

DKCHepUMEHTATBHBIE METObI H3YYCHHUS BEIIECTB U UX IIpeBpalleHu#: 03HAKOMICHHE ¢ 00pa3aMy OpraHMYeCKUX BEIIECTB 1 MaTepHala-
MH Ha MX OCHOBE, OIIBITHI II0 IIPEBPAICHHIO OPraHUYeCKUX BEHMIECTB IPH HArpEBAHHH (IaBieHue, 0OyTIHBAHIE U TOPEHNUE), KOHCTPYUPOBAHHUC
MoJIeJIell MOJIEKYJI OPTaHUYECKHX BEIIECTB.

Yriesoaopoanbl.

AJkasbl. T'OMOJOTHYECKHH P akaHoB, 00mas GopMyJia, HOMEHKIATypa U H30MEPUL. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOCHUE MO-
JIEKyJT AJIKaHOB, Sp°-THOPHIH3AIII aTOMHBIX OpOUTaNel YIIepoa, G-CBA3b. dusnyeckrie CBONCTBA aJIKaHOB.

XUMHAYECKHE CBONCTBA ANKAHOB: PEaKIHH 3aMELlCHHUs, H30MEPU3alKy, IErHAPUPOBAHNS, UKIM3AMNH, THPOIH3a, KPEKUHIa, TOPCHHUS.
IIpencTaBieHne 0 MEXaHU3ME PEaKLHil paUKAIbHOTO 3aMCIICHHUA.

Haxoxzaenue B mpupoje. CocoOs! 0Ty YeHUs U IPUMEHCHHE aJIKaHOB.

Ilmknoankansl. Obmas gopMyna, HOMEHKIATypa ¥ H30MEpHs. OCOBGEHHOCTH CTPOGHHS M XMMHYECKAX CBOMCTB MabIX (LHKJIONpOIAH,
[IUKJIO0YTaH) M OOBIMHBIX (LMKJIOIEHTAH, THKIOICKCaH) IHKIOATIKaHOB. Croco6BI IOJIyYeHHsI ¥ IPUMEHEHUE [IUKII0AJIKaHOB.



AukeHbL. [OMOJOrHYecKHil Psil AMKeHOB, 00mas GopMyIta, HOMEHKIATypa. DIeKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJIKe-
HOB, Sp°-TUOpUIM3aLKs aTOMHBIX OpOUTaNeH yriepoza, o- U 7-CBA3H. CTpyKTypHast ¥ reomMeTpuyecKas (IHC-TPaHC-) H30MepHs. PusniecKkue
CBOMCTBA ATIKEHOB. XMMHUECKHAE CBOMCTBA: peaKIliH IPUCOETMHEHHUS, 3aMEILCHHS B O-[I0JI0KCHHUE IIPH JIBOMHOM CBSI3H, MOJIMMEPH3ALINA ¥ OKHUC-
nenus. [TpaBuiao MapkoBHEKOBa. KauecTBEHHbIE PeaKIliy Ha IBOUHYIO CBS3b. Croco0BI IOJIyYEHHS U IPUMEHEHHE aITKEHOB.

Ankanuensl. Kiaccuduxarps ankagieHoB (COMPsHKEHHBIE, H30JMPOBAHHEIC, kymynuposantsie). OCOOEHHOCTH JICKTPOHHOTO CTPOCHUS U
XUMHYECKHX CBOHWCTB CONPSDKEHHBIX JMEHOB, 1,2- u 1,4-mpucoemunenne. [lomiMepusans CONPSKERHBIX eHOB. CII0COOBI MOy YEHHs U TIPH-
MEHEHHUE aJIKaJUeHOB.

AsikumsL. TOMOTOTHYecK i Psifl ATKHHOB, 061Iast popMylia, HOMEHKJIATypa i H30MEpHs. DNEKTPOHHOE U IPOCTPAHCTBEHHOC CTPOCHHE MO-
JIEKyJT aJIKMHOB, SP-THOPHIM3AMs aTOMHBIX OPOHTANeH yIiIepo/a. duznyecKye CBOWCTBA AIKMHOB. XUMHYECKHE CBOMCTBA: PEaKUK PHCOCIH-
HEeHWs, IUMEPH3AIH M TPUMEPH3alluy, OKUCTIeHus. KUCIOTHbIE CBOACTBA AIIKHHOB, MMEIONIMX KOHICBYIO TpoOiiHyto cBs3b. KauecTBEHHBIEC peaK-
IIMH HA TPOMHYIO CBsi3b. CIOCOOBI MOy ICHUS X IPUMEHEHIE AIKHHOB.

ApOMATHIECKHE YITIEBOJOPOIBI (aPEHDL). [oMOJIOTHYeCKU# psa apeHoB, obmas Gopmya, HOMEHKIATYpa U U30MCPHA. DJIEKTpPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH3071a. PH3UIECKUE CBOJCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30JIa U €0 FOMOJIOTOB: PEAKINH 33~
MEIIEHHS B GEH30JIHOM KOJBIE M yIJEBOJOPOIHOM paJMKalle, PEaKIMy MPUCOEUHCHIS, OKHCICHHE TOMOJIOTOB 6ensona. IlpencraBnenue 00
OPHEHTHPYIOIIEM JeHCTBUN 3aMECTHTENEH B GEH30IBHOM KOJBIE Ha IPUMEPE AKHIILHBIX paHkalioB, KapOOKCUIIBHOM, THIPOKCUIIBHOH, aMHHO-
¥l HUTPOTPYIIIIBI, aTOMOB rajgoreHoB. OCOOCHHOCTH XUMHIECKUX cBoiicTB cTHpona. I[Tonumepusanws cTuposia. CrocoOb! MOy eHHs 1 IPUMCHE-
HHUE apOMAaTHYECKUX YIIIEBOJIOPOIOB.

IIpupomubrii ras. [lomyTHble HedTAHbIE raspl. HeQTh 1 €€ MPOUCXOXKACHHUE. KaMeHHBIH yrojib i IPOIyKTHI ero mepepabotku. CrocoOm! me-
pepaGoTKy Hed)TH: IIEPErOHKa, KPEKHHT (TepMHUYCCKHH, KaTATMTHYCCKHIT), pUQOPMHHT, HPOIH3. IIpOTyKThI nepepaboTky HePTH, HX IPHUMEHE-
HHE B IPOMBIIUICHHOCTH U B OBITY.

[eHeTHUECKAs CBS3b MEXIY PA3IMYHBIMM KJIACCaMU YIIIEBOJOPOJIOB.

DJIeKTPOHHOE CTPOCHHE TaJlOr€HIIPOM3BOAHBIX YIIEBOTOPOAOB. Peaxiuu 3aMelIeH s rajoresa Ha THAPOKCOrpyIIy, HUTPOrpyIiy, IIHano-
rpymiy, aMHHOIpyIy. JlefcTBHe Ha raJoreHIPOH3BO/IHBIE BOJHOIO M CIUPTOBOIO pacTsopa ménoun. B3auMoJIeHCTBUE JUTalOTeHAKaHOB C
MATHHEM ¥ IHHKOM. [IOHSTHE 0 METAIOOPraHuYECKUX COeTMHEHHsX. VICIONb30BaHAE TaloreHIPOM3BOHBIX YITIEBONOPOAOB B OBITY, TEXHUKE U
IpH CUHTE3€ OPTraHUYECKUX BEIIECTB.

DKCIEPUMEHTAIBHBIE METOJIBI U3YUCHHS BEIIECTB U UX TIpeBpalleHuil: H3yueHne QU3MIecKuX CBOMCTB YIIIEBOAOPOIOB (pacTBOPUMOCTD),
KAYECTBEHHBIX PEaKIHil yIIEBOOPOIOB PasiHyYHBIX KIACCOB (OOECIBEMBAHHE GPOMHON HMIIM HOIHOM BOJBI, PaCTBOpa NEpMaHraHara Kalus,
B3aMMO/ICHCTBHE AlleTHIeHa ¢ aMMHAYHBIM pacTBopoM okcuna cepebpa(l)), KadecTsentHoe o6HapyKeHHe YIJIepoJa ¥ BOAOPOJa B OPraHUIeCKUX
BEIECTBAX, IIOTyYeHUe ITHICHA B U3yIEHHE €r0 CBOUCTB, O3HAKOMJICHHE € KOJUICKIHAMA «HepTs» U «YTOIBY, € 00paslaMu IIacTMAace, Kay1y-
KOB U PE3HHbI, MOJIENIUPOBAHHE MOJIEKYJI YITIEBOJOPOIOB ¥ TAIOTCHIIPOU3BOIHBIX YITIEBOLOPOLOB.



Kuciopoacoaep:kanue opraHndecKkue coeJHHeHus.

IIpenenbHbIe OTHOATOMHBIE CIIUPTHL. CTpOEHHEe MOJIEKYJI (Ha IIPEMepe METaHOJIa U 3TaHoNa). I'oMosoruyeckuti psn, obwmast popmyrna, u3o-
MepHs, HOMEHKJIATypa U Kiaccuukanus. Pu3nyecKue CBOHCTBA IIPEJENbHBIX OJHOATOMHBIX CIIUPTOB. BOIOPOAHBIC CBSA3H MEXKITY MOJIEKYIaMH
CIOHPTOB. XMMHYECKHE CBOMCTBA: PEakKI[M{ 3aMELICHHs, JETHIpaTallul, OKHCJIEHHS, B3aUMOJECHCTBHE C OPraHMYCCKHMH M HEOPraHM4eCKUMH
KucioTaMu. KadecTBeHHas peakius Ha OJHOATOMHBIE CIIUPTHL JleHCTBHE 3TaHONA U METaHOJNa Ha OpraHu3M yenoseka. CrocoObl MOTyYeHUs U
[IPUMEHEHNE OTHOATOMHBIX CIIUPTOB.

ITpocteie 5Gupsl, HOMEHKIATYpa 1 H3oMepHs. OcOOEHHOCTH QU3UIECKUX U XUMUYECKUX CBOWCTB.

MHOTr0aTOMHBIE CIIUPTHI — STHUIEHITIMKONb U rinnepit. Ou3ndeckie H XMMHAYECKHE CBOMCTBA: PEaKIMK 3aMEUICHHUs, B3aUMONCHCTBUE C
OpraHUYECKHUMH M HEOPraHWYECKMMH KHCIIOTAMH, Ka4eCTBEHHAs PeakKiHs Ha MHOIOATOMHBIE CHUpPTHL IIpencTaBieHre O MeXaHH3ME PEaKIMH
HyKJ1eo(QHIBHOrO 3aMernenus. JleiicTBIE Ha OpraHu3M 4enoBeka. CrocoObl 0Ty YeHUs U IPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHHe MOJEKYIB], B3aUMHOE BJHSHHE TMAPOKCOTPYIIbI i GEH30IBHOTO siapa. Pusmyeckue cBokcTBa penona. OcoOeHHOCTH
XAMHYECKHX CBOHCTB deHona. KauecTBenHble peakiuu Ha Genon. Toxcuunocts derona. CriocoOr! momydenns i NpuMenenue peHona. Penon-
bopMasibaeruaHAas CMOJIA.

Kap6oHHUIBHBIE COENUHEHHS — ABICTUABI H KETOHBL. DJIEKTPOHHOE CTPOEHHE KapOOHHMJILHOM Ipyiibl. ['OMOTOrHYecKre psijibl allbJETH/IOB
M KETOHOB, 00Iast popMyJia, H30MEPHUsL ¥ HOMEHKIATypa. OU3NYECKHEe CBOWCTBA allbJETHIOB U KETOHOB. XUMHYECKAE CBOUCTBA albJICTHIIOB U
KETOHOB: peaKIuy IpucoequHenns. OKUCICHNE albIETHIOB, Ka9eCTBEHHBIE PEaKIMU Ha albaeru/ibl. CrocoObl MOy YeHHUs ¥ IPHMEHEHHE aJlb/Ic-
THJIOB U KETOHOB.

OIHOOCHOBHBIE IpeJiebHEIE KapOOHOBbIE KHCIOThL. OCOOCHHOCTH CTPOSHHs MOJIEKY] KapOOHOBBIX KUCIIOT. Mi3oMepus ¥ HOMEHKIATypa.
du3HYecKHe CBOMCTBA OTHOOCHOBHBIX IPe/IEIBHBIX KApOOHOBBIX KHCIOT. BOIOPOJIHbIE CBS3H MEXKTy MOTEKYJIaMU KapOOHOBBIX KHCIOT. XUMH-
YecKue CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKIHs STepU(UKALMH, PEAKIIMA C YIaCTHEM YIIIEBOJOPOIHOrO panukana. OCoOEHHOCTH CBOUCTB My-
PaBBUHOM KHCIOTHL ITOHATHE O MPOU3BOIHBIX KApOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KACIOT. OCOOCHHOCTH
CBOJCTB HeTpe/eNbHbIX M apOMATHYECKUX KapOOHOBBIX KHCIIOT, AUKApOOHOBBIX KHCJIOT, FHIPOKCHKAPOOHOBBIX KUCIIOT. IIpeACTaBUTENN BBICIIMX
KapOOHOBBIX KHCIIOT: CTEAPHHOBAsL, TATBMHTHHOBAS, OJIEHHOBAS, JIUHOIe6AS, IUHONeH08as KACTOTEL CII0co0H! 0Ty YeH s 1 PHMEHEHHE KapOo-
HOBBIX KHUCJIOT.

Crosxuble 3¢upsl. 'oMonornueckuii psia, obmiast popMmyIia, ©30MepHsS U HOMEHKIaTypa. Pu3ndecKue U XUMUYECKHE CBOMCTBA: THIPOJIU3 B
KUCJIOH U INEJIOYHOM cpee.

JKupsl. CTpoeHue, QH3MYECKHE B XUMHIECKHE CBOMCTBA )XUPOB: THAPOJIHN3 B KUCIOH M meIo4HOH cpee. OCOOEHHOCTH CBOMCTB JKHPOB,
COIEPIKAIUX OCTATKH HETPeIeIbHBIX )KUPHBIX KUCIOT. JKUpEI B IpUpPOJE.

MBLUIA KaK COJIH BBICIIAX KapOOHOBBIX KHACJIOT, HX MOIOIIEE AEHCTBHE.



O61mast XapaKTepUCTHKA YriieBooB. Kiaccupuraiys yrieBosios (MOHO-, i~ ¥ ToJIcaxapu/pbl). MoHOCaxapu/Ibl: IITFOK034, bpyxTo3a, ra-
JlaKTO3a, pr603a, Je30KCUprO03a. Pu3rdecKie CBONCTBA W HAXOXACHHUC B IPUPOAL. doTtocuuTe3. XUMHUECKHE CBOMCTBA ITIFOKO3BI: PEAKIUU C
yYacTHEM CIMPTOBBIX H ANbJETH/HOM TPy, CIUPTOBOS M MOJIOTHOKHMCIIOC 6poxenue. [[puMeHeHHE TIIOKO3bI, ¢€ 3HAYCHUE B JKU3HEACATEIILHO-
cty opranusma. Jlicaxapujipl: caxaposa, MajlbTo3a U JIakTo3a. BoccTaHABIMBAIONIE ¥ HEBOCCTAHABIHMBAIONIME AUcaXapuibl. ['Maposus qucaxa-
punoB. Haxosxuerue B npuposie 1 npuMeHenue. Ilonmcaxapupl: Kpaxmall, IIKOreH 1 reswnono3a. CTpoeHne MakpOMOJIEKY I Kpaxmaa, TIHKO-
reHa ¥ LEUToN036L. OU3KUIecKre CBOHCTBA KpaxMana U HEJUIN03bL. XUMUIeCKue CBOJCTBA KpaxMaJja: THAPOIIH3, Ka4eCTBCHHAsA PEAKIMs ¢ HO-
oM. X¥MHYEeCKHE CBOMCTBA LIEJUIIONIO3bI: THIPOJIU3, MOy YCHUC 3¢upoB He0N03bL. [TonaTHe 00 HCKYCCTBEHHBIX BOJIOKHAX (BuCKO3a, aleTar-
HBIM MENK).

DKCIIEpUMEHTATBHBIE METO/IBI H3YYCHHS BEIIECTB U UX IpeBpamIeH il: paCTBOPIMOCTD PA3IUYHBIX CIIUPTOB B BOJC, B3aMMOJICHCTBHUE 3Ta~
HOJIa C HATPUEM, OKUCIIEHHE STHJIOBOIO CIIHPTA B aIbACTHI Ha pacKaNEHHOH ME/IHOM IIPOBOIIOKE, OKUCICHHE STHIIOBOrO CIUPTA TUXPOMATOM Ka-
nHs (BO3MOJKHO MCITOJIb30BaHHE BHJIEOMATEPUAIIOB), KAUECTBEHHbIC PEAKIIMH Ha alIbJICT /b (¢ rumpokcuoM quammuncepedpa(l) 1 ruapOKCHIOM
memu(Il)), peaknus ruIepruHa ¢ THIPOKCHIOM menu(I]), XUMUYECKHe CBOMCTBA PacTBOpa YKCYCHOH KHCIIOTEL, B3aMMOJIENCTBHE pacTBOPA IIIFOKO-
361 ¢ rgpokcunom Memu(1l), B3anmoeicTBIe KpaxMala ¢ HOJIOM, PEIICHHE IKCIICPUMEHTATIBHBIX 3ama4 mo temMaM «CrupTel 1 heHoms, «Kap-
GoHOBBIE KUCIOTHL. CII0XKHBIE dQUPHI».

A3oTcoepsKamue 0pranuIecKue coeTHHeHus.

AMHHBI — OpraHHdYecKHe MPOU3BOHEIE aMmuaka. KiacchHpuKarys aMiHOB: anupaTHYECKHe W apOMaTHYECKHe; [IEPBHIHBIE, BTOPHIHBIC U
Tperrunbie. CTpoeHHe MOJIEKy, obmast GopMyJIa, H30MEpHs, HOMCHKIIATYpa 1 du3myeckue cBOKCTBA. XUMUIECKOE CBOHCTBA annpaTUIeCKuX
AMUHOB: OCHOBHBIE CBOMCTBA, AIKUIMPOBAHUE, B3AUMOJICHCTBUE IIEPBUIHBIX aMHHOB C a30TUCTON KucyioToi. Coy aJKuIaMMOHHS.

AHWIMH — TIPEJICTABATEND aMHHOB apOMATHYECKOTO PAa. CrpoeHue aHWIMHA. B3anMHOE BIMSHHUE IPYII aTOMOB B MOJICKYJIC AHMIAHA.
OcoGEHHOCTH XUMHYECKIX CBOMCTB aHmIHHA. KauecTBCHHBIC PEAKIUH Ha aHHIIHH. Crioco0bI MOJTyYeHHs U IPIMEHEHHE aniu(paTHIeCKuX aMHHOB.
[TonyyeHne aHUIMHA U3 HATPOOEH30IA.

AMUHOKHCITOTHL. HoMeHKIaTypa B u3oMepus. OTAeNbHbIE [PSICTABUTENHN 0-aMAHOKHCIIOT: TIINIAH, anaHHH. duznyeckue CBOWCTBA aMHU-
HOKHCIIOT. XUMHUYECKHE CBOWCTBA aMHHOKHMCIIOT KaK aM(pOTCPHBIX OPraHUYECKHX COeIMHEHHI, PeaKIHsl MOJIHKOHICHCAUH, 00pa3oBaHue Mell-
THIHOM CBS3H. BHONOrHYECKoe 3HAUCHHE aMHHOKHCIIOT. CHHTE3 ¥ I'UIPOJIA3 [EHTHOB.

BeJky Kaxk IPUPOJIHbIE TIoMMepsl. [lepBuunasi, BTOpUIHAas U TPETHYHAA CTPYKTYpa OenkoB. XMMHUECKHE CBOWCTBA OENIKOB: THAPONIU3, e~
HATypAIys, KAYeCTBEHHBIE PEAKIIMH Ha OCIIKA.

DKcHepUMEHTAIBHBIE METOIbI U3YYCHUS BEIIECTB U UX TIpeBpaNIeH il pacTBOPEHHE OEIIKOB B BOJIE, IEHATY palis O€eJIKOB IPH HAarPEBaHHH,
[IBETHBIE PEaKIMK Ha OCJKH, PeIieHHE SKCICPUMEHTAIBHBIX 3a/[a1 110 TeMaM «A30TCOIEpIKaIITIE OPraHUYeCKHe COeIMHEHMs U «PacrosHaBaHHE
OPraHUYECKHX COESIMHCHUID).

BbIcOKOMOJIEKYISIPHbIE COECAUHEHHS.



OCHOBHEIE TIOHSTHS XHMHH BHICOKOMOJIEKYIISPHBIX COETMHEHNI: MOHOMED, IOMMED, CTPYKTYpPHOC 3BEHO, CTEIEHD TTOJIUMEPH3aIUH, CPe/i-
HsI MOJIEKy ISIpHAs Macca. OCHOBHBIE METO/IBI CHHTE32 BBICOKOMOJICKYJIIPHBIX COEMHECHHUH — IIOIMMEPH3allys U MOJTUKOHICHCAIHS.

TTonuMepHble MaTepHalbl. IlmacTMaccs! (IONMITUIICH, HONHMIPOTHIICH, OJIMBAHAIXIOPH, TOJACTHPOIL, MOJAMETHIMETAKPHIIAT, I10JIH-
KapOOHATHI, [OJMATHIICHTepe(TasIaT). Y THIH3aIU] U nepepabOTKa IUIACTHKA.

DacTOMEpHL: HATypPaIbHBIH KayuyK, CAHTETHIECKHC Kay Ty Ki (6yTaIMeHOBEII, XJIOPOTPEHOBBIH, M30IPEHOBBIH) ¥ CHIMKOHBI. Pe3uHa.

BoJtokHa: HaTypajbHbIE (XIOIOK, IIEPCTH, IIETIK), HCKYCCTBEHHBIE (BUCKO3a, allETaTHOS BOJIOKHO), CHHTETHYECKHE (KalpoH 1 JIaBCaH).

TTosuMeps! CHIEIMATBHOI0 Ha3HAUeHns (Te(IIOH, KeBap, dMEKTPOIPOBOIIIHC ToEMepbl, GHopa3araeMble TIOMTAMEPET).

DKCIIepUMEHTAIBHBIE METOIbI H3YUEHHUS BEIICCTB M UX [IpeBpAIIeHHH: 03HAKOMJIEHHe ¢ 00pa3iaMy IPUPOIHBIX 1 HCKYCCTBEHHBIX BOJIO-
KOH, TIACTMACC, KaydyKOB, PEIIEHHE SKCICPHUMEHTAIBHBIX 33/ TI0 TEME «Pacro3HaBanue ImIacTMace ¥ BOJIOKOH).

PacuérHbIe 3a1a4H.

HaxoXeHre MOJIEKYSIPHOH (HOPMYJIBI OPTaHHYECKOr0 COSTUHEHUS TI0 MACCOBBIM JOJIAM 3JIEMEHTOB, BXOJSIIAX B €0 COCTAB, HAX0XKIC-
HHE MOJIEKYJIApHON (HOPMYIIbI OPraHUIECKOro COCIUHEHHA I10 Macce (06BEMyY) POLYKTOB CIOPaHHs, IO KOJIMYECTBY BEIIECTBA (Macce, 00BEMY)
IPOAYKTOB PeaKIMH H/HIA MCXOIHBIX BEIIECTB, yCTAHOBJICHUC CTPYKTYpHOH (YOPMYJIBI OPTaHMYECKOro BEMIECTBA HA OCHOBE €ro XMMHYECKHX
CBONCTB HJIH CIIOCOBOB TIONyUEHHS, OTPEIEICH e TOJH BBIXO/A IIPOYKTa PEAKIIHH OT TEOPETHICCKH BO3MO>KHOTO.

MeXnpeMeTHBIE CBSI3H.

Peanu3arnusi MEXIIPEJAMETHBIX CBSI3€H IIPU U3y ICHAN opraHMyecKoi XuMuH B 10 Ki1acce oCyIECTBISETCA T1epe3 HCIIOJIF30BaHKe KaK OOLIHUX
eCTECTBEHHO-HAYYHBIX TIOHSTHI, TaK M TIOHATAM, IPUHATHIX B OTICIPHBIX IIPEAMETAX €CTEeCTBEHHO-HAYYHOTO ITUKIIA.

O6LIHe eCTECTBEHHO-HAYYHbIE TIOHSTHS: SBIICHHE, HayJHBIA daxT, runotesa, TEOpHs, 3aKOH, aHATHU3, CHHTES, xaccuukanys, Haboe-
HHe, U3MEpPEHHUE, IKCIEPUMEHT, MOJIETb, MOACTIUPOBAHHC. 3 )

®usuka: MaTepus, aToM, HIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTHYCCKHI YyPOBEHbB, BEIIECTBO, TEIO, 00BEM, arperarHoe CocTos-
HIe BEIECTBA, (PH3NYECKUE BETHUMHBI, €MHULEI H3MEPEHHS, CKOPOCTH, SHEPIHA, Macca.

BuoJorHs: KIeTKa, OpraHu3M, 9KOCHcTeMa, ouocdepa, MeTaboH3M, HACTIEICTBEHHOCTD, aBTOTPO(HBINA 1 reTepOTPOQHBIA THI NUTaHHS,
OpoxeHue, POTOCHHTE3, JbIXaHHE, GeJIKH, YIJIEBOIbL, XKUPHI, HYKICHHOBBIE KHCIIOTHI, (epMEHTHI.

[eorpadus: MOIE3HBIE HCKONIAEMBIE, TOTLTHBO.

TexHONOrHS: THIIEBbIE IPOIYKTHI, OCHOBBI PALMOHAIIEHOTO IIUTAHUS, MOIOIIHME CPEACTEY, MaTepHualibl U3 HCKYCCTBCHHBIX U CHHTCTHICCKHX
BOJIOKOH.



11 KJIACC

OBIIIAS U HEOPTAHUYECKAA XUMHWA

TeopeTruyeckue 0CHOBBI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMUYecKuit anemMeHT. M3orombl. CTpoeHUe 3JeKTPOHHBIX 000J09YEeK aTOMOB, KBAaHTOBBIE UHCIIA. DHEPIETH-
YeCKHe YPOBHHU M MOAYPOBHHU. ATOMHBIe opOuTanmu. Kiaccudukanus XAMHYecKiX 3JIeMeHTOB (s-, p-, d-, f-anemenTsI). Pacnipenenenue anekrpo-
HOB 10 aTOMHBIM OpOMTAISIM. DJIEKTPOHHBIE KOH(GHUTYpaIlMHd aTOMOB 3JIEMEHTOB ITEPBOrO—4ETBEPTOTO IIEPHOIOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHHH, 3JIEKTPOHHBIE KOH(PUTYpAIIH HOHOB. DJIEKTPOOTPUIIATETFHOCTb.

[epuonnueckuii 3axoH u [leproguueckas cucrema Xxumudeckux smeMenToB J[.M. MenneneeBa. CBsi3b mepuoaudeckoro 3akoHa u Ilepuo-
JIMYECKOM CHCTEMBbI XUMHUYECKHX 3JIEMEHTOB C COBPEMEHHOU TeOpHel CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHX DJIe-
MEHTOB M 00pa3yeMbIX MU IIPOCTHIX U CIIOKHBIX BEIIECTB O IPYIINIaM H nepruoaM. 3HaueHue neproandeckoro 3akona JI.11. Menneneena.

Xumugeckas CBA3b. BUIbl XUMHYECKOM CBSI3U: KOBAJIECHTHAS, HOHHAs, MeTaJUTHYecKas. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOH CBsI3U: 00-
MEHHBIM M JIOHOPHO-aKIIEITOPHBIA. DHEPTus U JUIHHA CBs3H. [10JIIpHOCTD, HAPaBIEHHOCTH M HACHIINIAEMOCTh KOBaJICHTHOU cBs3U. KpaTHbIE CBS-
3u. BomopoaHas cBsi3b. MexMoieKyIIpHbIE B3aUMOICHCTBUS.

BaytleHTHOCTh ¥ BaJICHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C X TE€OMETPHUECKIM CTPOCHUEM (HA IIPUMeE-
pe COeTMHEHHH 3JIEMEHTOB BTOPOTO MEPHOJIA).

IIpencraBienue 0 KOMILUIEKCHBIX coemrHEeHHsIX. COCTaB KOMILIEKCHOTO HOHA: KOMILIEKCOOOPa30BaTelb, JIUTaH Ibl. 3HAUEHUE KOMIITIEKCHBIX
coenuueHui. [loHaTHEe 0 KOOPAMHAIMOHHOM XUMUU.

BermecTBa MOJIEKYJIIPHOTO B HEMOJIEKYJISIPHOTO CTPOCHHUS. THITBI KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILECTB.

[TonsTHE O MUCHIEPCHBIX cUcTeMax. MicTuHHBIE pacTBOPHL. [IpencrarieHue o KOJUIOHIHBIX pacTBopaX. CrocoOb!l BEIpaXKEeHUS KOHIEHTPAIIUH
pacTBOPOB: MaccoBas JI0JIs BEIECTBA B PACTBOPE, MOJISIPHAsT KOHIEHTpaIusl. HackleHHbIe 1 HEeHACHIIIEHHbIE PACTBOPHI, pacTBOPUMOCTh. Kpu-
CTaJUIOTHAPATEHL.

Knaccudukaius 1 HOMEHKIaTypa HEOpraHM4eCcKUX BelecTB. | pHUBHANbHBIE Ha3BaHUS OTAEIBHBIX IpPEICTaBUTENEH HEOPraHHYECKHUX Be-
IIECTB.

Knaccudukaiusga XuMHYECKUX peaKIfii B HEOPraHWYECKOM U OpraHN4ecKOoi XUMUH. 3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXPaHCHUS
U TIPEBpAICHUS SHEPTHUH NTPH XUMHUYECKUX peakiusaX. TemroBsie 3 peKThl XUMUYecKUX peakiuid. Tepmoxumuueckrue ypaBHEHUS.

CKOpOCTh XHMHUYECKOU pEeaKIiy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (hakTopoB. ['OMOreHHbIe U TeTeporeHHble peakiuu. Katanus u karanu3a-
TOPBL.

OOpaTuMbie U HeOOpaTUMBbIE peakiii. XUMHYEeCKoe paBHOBecHe. KoHcTaHTa XUMUYECKOTO paBHOBecHs. DaKTOPHI, BIUAIOLIME Ha ITOJIOXKE-
HHE XUMHUYECKOTO PaBHOBECHS: TEMITEpaTypa, JaBJIICHHE U KOHIIEHTPAI[HH BEIIECTB, yJacTBYIOIUX B peakuuu. [Tpurnun Jle Illarense.



DnexTponuTHYecKas auccomuanus. CunpHble U ci1abbie anextponuthl. Crenmenb mucconuanun. Cpena BOXHBIX PACTBOPOB: KUCTIOTHAA,
HelTpasbHas, mejlounast. Bonopoausrii mokasarens (pH) pacteopa. ['uponu3 conei. Peakuu HOHHOTO obmeHa.

OKHCIHMTEBHO-BOCCTAHOBHUTENBHEIE peakiuu. Crenens okucieHus. OKUCINTENs 1 BOCCTAHOBHTENb. [Iporiecchl OKMCICHHS U BOCCTAHOB-
TleHus. BaskHelIe OKHCIUTEH U BOCCTAHOBUATENM. METOI 3JIEKTPOHHOTO OalaHca. DJIEKTPOJIM3 PaCTBOPOB M PACIIIIABOB BEIIECTB.

DKCIEePEMEHTAIBHBIE METO/BI U3YUCHHS BEIIECTB M MX NPEBPALICHAN: Pa3ioXeHHe MEPOKCHIA BOJOPOJA B NPHCYTCTBHH KaTalu3aTopa,
MOJEITH KPUCTANIMYECKUX PEIMETOK, [IPOBEICHUE PEaKIUii MFOHHOrO 0OMEHa, ONPE/CNICHHE CPeIbl PACTBOPOB C MOMOIIBIO HHAMKATOPOB, H3YIe-
HY€ BIUSHHAS Pa3IMIHBIX (aKTOPOB Ha CKOPOCTh XMMHYECKOW PEaKIIUH H TIOT0KEHHE XUMUIECKOTO PaBHOBECHSL.

Heopranuyeckas xumMusi.

[ToNnosKeHre HEMETAIUIOB B IleproIudeckoii cucTeMe XMMUYecKux sneMeHToB J.M. Menyeneesa 1 0COOCHHOCTH CTPOCHHS MX ATOMOB. Ou-
3HYEeCKHe CBONCTBA HEMETAIUIOB. AJLUIOTPOIHS HEMETAILIOB (Ha IMpUMepe KHCIOpoa, Ceprl, hochopa u yriepoaa).

Boxopoxn. Ilonydenue, pu3ndeckne ¥ XUMHYECKHE CBOMCTBA: PEAKIUK ¢ METAJUTAMH U HEMETAJIaMH, BOCCTAHOBUTE/ILHBIC cBoiicTBa. I'ua-
puabl. TOMTUBHBIE 27IEMEHTEIL.

Tanorenst. HaxoxaeHHe B IPHPOJIE, CIIOCOOBI MONyYeHUs, GQH3UIeCcKe H XMMUIECKHE CBOHCTBA. ["alloreHOBOIOPOIBL. Baxueiimue Kucio-
pOJICOIepKAIIE COEMHEHNs TaNOreHoB. JIaOopaTopHbIe ¥ TPOMBILLICHHBIC CIIOCOOBI IOy YEHHS IajloreHOB. [TprMeHeHHe TaIOTEHOB U HX CO-
EIMHECHHUM.

Kuciopos, 030H. JIaGopaTopHbIe W IPOMBIIUICHHBIE CIIOCOOBI 10y YeHHUs KUCIopoja. PH3HYecKue i XUMUIECKHE CBOMCTBA M IPUMECHEHHE
KHCJI0poia i 030HA. OKCHIBI M IEPOKCHUJIBL.

Cepa. HaxoxeHue B IIPEPOJIE, CIIOCOOBI MOTyYeHHs, QU3MYECKUE U XUMUYECKUe CBOHCTBA. CepoBOIOPOT, cynbdumst. Oxenn cepei(IV),
okcup ceppl(VI). CepHucTas 4 cepHast KUCIOTBI U HX COJIH. OcoGeHHOCTH CBOMCTB cepHOM KHCIOTHL [IpruMenenue cepbl U e€ COCTMHEHUN.

A30T. Haxox/IeHHe B IPUPOIE, CIIOCOOHI MOy deHus, PU3HYeCKHe U XUMHIECKHE CBOMCTBA. AMMHAK, HUTPUABL OKCHIIB! a30Ta. AzoTHcTas
1 230THAS KUCJIOTHI X HX Coi. OCOBEHHOCTH CBOMCTB a30THON KHCIIOTHL IIpUMeHeHre a30Ta U ero COSAMHEHHH. A30THBIE y100PCHHS.

®ochop. Haxoxnenue B MPUpPOJIE, CIOCOOBI MOTydeHHs, PU3NYECKHES U XUMUICCKHE CBOKCTBA. ®ochuns u pochun. Oxcunpl Gochopa,
docdopras xkuciora u eé conu. Ipumenenne ocdopa u ero coemunennit. PochopHbie yI0OPEHHUS.

Vriepos1, HaxoxKIeHHe B IPUpPoJIe. AJUIOTPONHbIe MomuduKarmy. DU3uYecKrne 1 XUMHYECKHE CBOHCTBA MPOCTBIX BEIICCTB, 00pa30BaHHBIX
yraepomom. Okcup yriepora(Il), okeun yriaepoma(IV), yronpHast KHCIOTa U €€ COJIH. AKXTHBUPOBAHHBIN yrob, ancopOuus. Oymnepensl, rpades,
yrIIepo/iHble HaHOTPYOKH. [IpHMeHeHHe IPOCTHIX BEMECTB, 00Pa30BaHHBIX YIIEPOJOM, U €r0 COCTUHECHHH.

Kpemanit. HaxoxeHue B IpUpO/E, CIIOCOOHI OMydeHHUs, PU3NIECKIE ¥ XUMUYCCKHE CBOUCTBA. Oxcun kpemuausi(IV), kpemHuEBasT KUCIO-
Ta, CHIMKaThl. [[puMeHeHre KPEMHHUS U ero coefuHenni. CTEKII0, ero MoNyYeHHe, BUABI CTEKIIA.

IojioskeHue MeTaIoB B [IepHOIMYECKON CHCTEME XUMUICCKHX 3IeMEHTOB. OCOGEHHOCTH CTPOCHHS BIEKTPOHHBIX 000IOUYEK aTOMOB Me-
tamos. O6mue GU3HMIECKUe CBONCTBA METALIOB. IIpEMEHEHHE METAUIOB B OBITY U TexHHKe. CILIaBBI METAJLIOB.



DIIeKTPOXUMHUECKHH s HApPsDKeHH MeTamioB. OOmue CrocoOb! MOJTYYEeH)s] METAILIOB: THIPOMETAILTY PrHsl, MUPOMETAILTYPris, SJICK-
tpoMeTtayuty prust. [loHsTre 0 KOppo3uu MeTamioB. CrocoObI 3aIUTEL OT KOPPO3HH.

OG1ast XapaKTepUCTHKa MeTa/UIoB [A-rpyms! [lepioudeckoii CHCTeMBI XMMUYECKUX dJleMeHTOB. Hatpuii 1 kanmui: ToTy4eHue, ¢buznye-
CKHe ¥ XUMHUYECKUE CBOMCTBA, IPUMEHCHUE IPOCTHIX BEIECTB H UX COETHHCHUM.

OG1as XxapaKTeprucTHKa MeTaioB [[A-rpynmsl [1eproudeckoll CHCTEMBI XUMHYECKAX JIEMEHTOB. Martuil 1 Kanblui: IoJlyIeHHE, bu-
3FYecKUe U XMMHAUECKHE CBOMCTBA, IPHMEHEHHE IPOCTHIX BENIECTB U MX coeuHeHUH. JKECTKOCTH BOIBI U CIIOCOOBI €€ yCTPAHEHHS.

AJIOMUHHMH: TOIy4YeHne, GU3NIecKie H XUMHUYECKHE CBOWCTBA, IIPUMEHEHUE IIPOCTOrO BEIIECTBA U CTO coefuHeHui. AMQOTEpHBIE CBOM-
CTBa OKCHJA ¥ THIPOKCH/IA ATFOMUHUS, THIPOKCOKOMIUIEKCHI AJTFOMIHHSI.

OO61mas XapakTepUCTUKa METAUIOB O0O0YHAIX noArpymnn (b-rpyrmi) Ileproanyecko CHCTEMBI XUMUIECKUX JJIEMEHTOB.

Ou3nUYecKre ¥ XHMHUECKHe CBOMCTBA XpoMa U ero coemuaenuit. Oxcupl u ruapokennst xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl 1
JIMXPOMATHI, KX OKHCIHTENbHBIE CBOMCTBA. [loyueHne u MPUMEHEHIE XpoMa.

Ou3pYecKie U XUMHYECKHAE CBOICTBA MapraHia i ero coeqnHeHui. Baxueiimue coenuuerus mapranna(ll), mapranna(IV), maprasna(VI)
u mapranna(VII). [TepMaHraHat Kanus, €ro OKHCIMTEIbHbIE CBOWCTRA.

DusmuecKue W XAMHYIECKHe CBOMCTBA JKeeza U ero coenmueHni. Okcuupl, ruapokcunst u conn xeresa(ll) u xenesa(Ill). [lomydyenne u
IIPUMEHEHHE XKeJle3a U €0 CIIABOB.

Du3MYecKre U XAMUUECKHE CBOMCTBA MM 1 & coeuHeHuii. [TonydeHne u IpIMEHEHHUE MEM U €€ COETMHCHUH.

[[MHK: IONyYeHHe, PU3MIECKHE U XUMUUECKUE CBOUCTBA. AM(OTEPHBIE CBOXCTBA OKCHAA U THAPOKCHA IIUHKA, THIPOKCOKOMIIICKCRI IIHH-
ka. [IpuMeHeHue MHKA U €r0 COEUHEHH.

DKCIHepHMEHTATbHBIE METO/BI H3YUCHHS BEIECTB M MX NIPEBPAICHHN: H3yYeHHEe 00paslloB HEMETAIIIOB, TOPEHHE CEPEL, docdopa, xenesa,
MarHus B KHCJIOPOJIE, H3ydeHHEe KOJUIEKIHH « MeTaibl U CIUIaBbD), B3aUMOJICHCTBHE LIETOYHBIX H IIET0THO3EMENbHBIX MCTAIIOB C BOJIOH (BO3-
MOYHO HCIIOJIB30BAHHE BUACOMATEPHATIOB), B3aUMOJICHCTBIE [IMHKA M JKeNle3a C paCTBOPAMHU KUCIIOT U IIEJI04YeH, KaYeCTBEHHbIC PCAKIUN Ha HE-
OpTaHHYECKUE aHHOHBI, KATHOH BOJOPOJA M KATHOHBI META/UIOB, B3aUMO/ICHCTBHE THAPOKCUIOB AIOMUHHSA M IMHKA C paCTBOPAMH KHCIIOT M Iie-
JOYeH, peleHre SKCIepUMEHTATBHBIX 33724 110 TeMaM «[anorens, «Cepa u e€ CoenMHEHus, «A30T U (ochop U X COETMHEHUSY, «MeTasuibl
[JIABHBIX IOArPYHID, « MeTayibl HOOOYHBIX IIOArPYIIID).

Xumus 4 JKH3Hb.

PoJib XMMHH B 0OECIICUEHHH YCTOWYMBOTO pa3BUTHS YeaoBedecTBa. IIoHATHE O HAYyYHBIX METOJAX MO3HAHUA U METOOJIOTUH HAayIHOTO MC-
cienoBanus. HayqHble IPHHIMIEI OPraHU3aIlMd XHUMHYECKOTO IIPOM3BOACTBA. [IPOMBINLIEHHbIE CIIOCOOBI NOJIyYeHHS BaKHEHIIMX BELICCTB (Ha
IIpEMepe IPOU3BOICTBA AMMHUAKA, CEPHOI KHCIOTHI, MeTaHoNa). IIpOMBIIUIEHHbIE CIIOCOOBI MOy YeHHsT METIIOB | CILIABOB. XuMHYECKOe 3a-
IPSI3HEHHE OKPYIKAIOIIEH CPE/IbI B €r0 [OCIEACTBHS. Polh XuMUH B 06€CTICICHAH SHCPICTHICCKON OC30IIaCHOCTH.



XuMus U 370pOBbe YesioBeka. JlekapcTBeHHEIE cpencTsa. [IpaBuia HCIOIb30BaHNs JIEKaPCTBEHHBIX [PENapaToB. Posnp X¥MMuH B pa3BUTHH

MEIHAIIMHBI.

XYM I OCHOBHBIE KOMIIOHEHTEI, ITHIIEBBIe N00aBKu. Posib XUMUH B 00ECIIEYeHHHU UIIEBON O30I1aCHOCTH.

KocMmeTndeckre U mapdroMepHbie cpeicTBa. beitoBas xummus. [Ipasuia 6e301acHOr0 MCHOJB30BAHUS IPCIApaToB OBITOBOM XMMHH B IO-
BCEIHEBHOM JXU3HU.

XUMHS B CTPOHTENHCTBE: BXHEMIIINE CTPOUTEIBHBIE MATEPUAIIBI (LIEMCHT, OeTOH).

XHUMHS B CENBCKOM X03s1#icTBe. Opranuveckue 1 MUHEpaIbHbIE yI00pEHHS.

CoBpeMeHHbIE KOHCTPYKIIHOHHbBIE MATEPHAIIBI, KPACKH, CTEKIIO, KEPAMHUKA. Marepuaisl [ist 3JeKTPOHUKH. HaHOTEXHOIOTHH.

PacuérHrle 3agaun.

PacuéTEr: Macchl BEIIECTBA MM 00BEMA ra30B MO H3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce MM OOBEMY OJHOTO M3 yJaCTBYIOMIMX B peaK-
MM BEIEeCTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIMH, €CIIM OTHO U3 BEIIECTB UMEET IIPUMECH, MACChI (0OBEéMa, KOIHMYECTBA
BEI[eCTBA) MPOIYKTa PEaKIHH, €CIIM OJHO U3 BEIIECTB TaHO B BUJE PacTBoOpa € OIpeIeIEHHOM MacCoBOH JI0NIed paCTBOPEHHOIO BEIIECTBA, Mac-
COBO# JIOJIE ¥ MOJIIPHOM KOHIIEHTPAIMHU BEIIIECTBA B PACTBOPE, JOJIU BBIXOJIA IPOTYKTa PEAKIIMH OT TCOPETUICCKH BO3MOXKHOTO.

MexnpeIMETHBIE CBI3H.

Peasu3arus MEXIPEIMETHBIX CBsI3€ii IIPU U3yYEHHHU OOIIEeH U HEOPraHMIeCKOH XUMHUH B 11 Kacce OCYIIECTBISICTCS YEPE3 MCIOIb30BaHIE
KaK OOIIUX €CTECTBEHHO-HAYYHBIX IIOHSATHIA, TAK U MOHATHIA, IPHHATHIX B OTACIBHBIX IPEIMETAX €CTECTBCHHO-HAYYHOI'0 IUKJIA.

OO61HMe eCTeCTBeHHO-HAyUYHbIE TIOHATHUSL: SIBJICHHE, HAY4HBIH (aKT, rumoresa, TeOpus, 3aKOH, aHaIU3, CHHTE3, KaaccuduKarys, IepruoInd-
HOCTB, HAaOJIIOJICHHE, M3MEPEHUE, SKCIIEPUMEHT, MOJEIIb, MOACTTHPOBAHHUE.

3 du3pKa: MaTepHs, MUKPOMHUP, MAaKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIbI, PaJHOaKTHBHOCTD, MOJICKY A, SHepreTHye-
CKHH YpPOBEHbB, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, WlealbHBIA a3, pU3nYecKre BEIUYUHBI, €IUHUIBI H3MEPEHHUS, CKO-
POCTB, SHEPI'Hs, Macca.

Brosorus: KJIeTKa, OpraHu3M, sKocucTteMa, 6uocdepa, MeTaboImM3M, Makpo- B MHKPOSJIEMEHTBL, O€JIKH, YXHUPBI, YITIEBOIbI, HYKJICHHOBBIE
KHCIIOTHI, ()epPMEHTHI, TOPMOHBI, KDYTOBOPOT BEIIECTB U IOTOK HEPIUH B SKOCUCTEMAX.

Ieorpadust: MUHEpAITBI, TOPHBIE ITIOPOJIBL, IIOJIC3HBIE HCKONIAEMBbIE, TOILIMBO, PECYPCHL.

TexHONIOrus: XUMHUYECKas IPOMBIIUICHHOCTh, METAJULyPrHsl, CTPOUTENIFHBIC MaTepHAIIbL, CEebCKOXO03SIMCTBEHHOE MMPOU3BOICTBO, MMHINEBAS
IPOMBIILIEHHOCTE, (hapMaleBTHIecKast IPOMBIIUIEHHOCTD, IIPOU3BOJICTBO KOCMETHIECKHUX NIPENapaToB, IPOU3BOCTEO KOHCTPYKIJHOHHBIX MaTe-
PHAJIOB, 3JIEKTPOHHAs! IIPOMBIILIEHHOCT, HAHOTEXHOJIOTUH.



[UIAHMPYEMBIE PE3VJIBTATBHI OCBOEHUS TTPOI'PAMMBI 110 XMMHWU HA YTIJIVBJIIEHHOM VPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIbTATbBI

B COOTBETCTBHH C CUCTEMHO-ESITEIFHOCTHBIM MOAX00M B CTPYKTYPE JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPEIMETA «XuMHUs» HA YPOBHE
cpeaHero obmero 00pa3oBaHUs BBIIETEHBI CICAYIOMHE COCTABIIAIOMINE: OCO3HAHNE 00YYaIOIUMHUCS POCCUMCKOH TPaXIaHCKOH MIECHTHYHOCTH;
FOTOBHOCTH K CAMOPAa3BHUTHIO, CAMOCTOSATENLHOCTA U CaMOOIPENEICHHUIO; HATHIUE MOTHBAIMHA K 00y4eHHIO; TOTOBHOCT M CHOCOOHOCTH 00yYa-
JOILEXCS PYKOBOJICTBOBATHCS IPHHATHIME B OOLIECTBE MPAaBUIAMH ¥ HOPMaMHU NOBEICHU, HAIIATHE IIPaBOCO3HAHUS, IKOJIOTUYECKOH KYJIBTYPBL,
CII0OCOOHOCTH CTABUTD IEJIA U CTPOUTE )KHU3HECHHBIC IIAHbL.

JIMYHOCTHEIE Pe3yIbTATHl OCBOCHHS ITpeaMeTa « XUMHUSD) OTPAXKAIOT c(hOpMHPOBAHHOCTD OIIBITA IO3HABATEIIEHOU U MPAKTUYECKON JEATEIb-
HOCTH 00YYAOIIHXCS B MPOLECCE Pean3aluy 00pa3oBaTebHON JeATebHOCTH.

JIMYHOCTHEIE PE3yIbTATHl OCBOCHHS ITpeaMeTa « XUMHUSD) OTPAXKAIOT c(hOpPMHPOBAHHOCTD OIIBITA IO3HABATEIIBHON U IPaKTUIECKOH JesATeIb-
HOCTH 00YJaIOMIMXCS B IPOLIECCE PEaNTH3alui 00pa30BaTe/IbHOM NEATENLHOCTH, B TOM JHCIIE B HACTH:

1) rpa’kIaHCKOro BOCIUTAHMS!

0Co3HAHHs 00YYAIOIMMHUCS CBOMX KOHCTHTYIMOHHBIX TIPAB 1 00513aHHOCTEH, YBOKEHHUS K 3aKOHY H HPABOTIOPALKY;

IPEICTABJICHHS O COHABHBIX HOpPMax ¥ IPAaBUIIAX MEXITMIHOCTHRIX OTHOIICHHH B KOJUIEKTHBE,

FOTOBHOCTH K COBMECTHOI TBOPYECKOH NEATENBHOCTH IIPH CO3JIAHAH yYCOHBIX IPOEKTOB, PEMICHAN yueOHBIX M [TO3HABATEIbHBIX 337134,
BBITTOJIHEHUH XHMUYECKUX KCIIEPUMEHTOB; , N

CIIOCOGHOCTH TIOHMMATh M IIPUHMMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTBI JPYTUX NPH aHAIN3e pasIMIHbIX BUIOB y4eOHOH Jest-
TEJBHOCTH;

2) maTpHOTHYECKOI0 BOCIIMTAHHA:

[IEHHOCTHOT'O OTHOIICHHS K KCTOPUYECKOMY U HayUYHOMY HACIICIHIO OTEYECTBEHHOI XUMUH,

yBa)KeHHs K POLIECCY TBOPYECTBA B 00JIACTU TCOPHH U IPAKTHYECKOTO NMPHIIOKCHHSA XUMHUH, OCOSHAHUA TOTr'0, YTO JaHHBIE HAYKH €CTh pe-
3yJIBTAT JUTMTENBHBIX HAOMIOIEHHH, KPOTIOTIMBBIX SKCIIEPHMEHTAIBHBIX IOMCKOB, OCTOAHHOIO TpyAa yUEHBIX U IPAKTHKOB;

WHTEpeca U MO3HABATENBHBIX MOTHBOB B IIOJNYYECHHM M MOCICIYIOMCM aHAIM3C UH(POPMAIMH O NEPENOBBIX TOCTHKEHUAX COBPEMEHHOMU
OTEYECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HpaBCTBEHHOTO CO3HAHHUS, STHIECCKOr0O IOBEICHHU;



CIIOCOOHOCTH OLEHHUBATH CHTYAIlWH, CB3AHHBIE C XHMHUYCCKHMHU SBICHUSIMHU, ¥ NPHHUMATH OCO3HAHHBIC PENICHHS, OPUCHTUPYACH Ha MO-
paibHO-HPaBCTBECHHBIE HOPMBI U IIEHHOCTH;

FOTOBHOCTH OICHMBATh CBOE MOBEIEHNE U MOCTYIKH CBOMX TOBAPHIIEH C IMO3UIMHA HPABCTBEHHBIX M IPABOBBIX HOPM U C y4ETOM OCO3HA-
HUS ITOCIEACTBUN OCTYIIKOB;

4) dopmupoBaHHs KyJIbTYypbI 310POBbS:

OHMMAHUS [IEHHOCTEH 3/0pPOBOro ¥ 630MacHoro 00pasa KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOIICHUS K cOOCTBEHHOMY (U3HUE-
CKOMY H TICHXHYECKOMY 3JI0POBBIO;

COOJIFOICHHS TIPABUIT GE30MacHOT0 OOPAIICHHS C BEMECTBAMH B OBITY, IOBCCAHEBHOM KU3HH, B TPYIOBOH NEATENLHOCTH,

IOHUMAHHS [EHHOCTH IIPaBHJI HHIMBHIYAIBHOIO U KOJUIEKTHBHOTO O€30MAacHOr0 MOBEACHMS B CHUTyalMsX, yrpOXKAOMMX 3/0POBBIO U
JKU3HH JTIOJICH;

OCO3HAHUS TIOCIIEICTBAH 1 HEIPUATHS BPEAHBIX IIPUBEIYEK (YIIOTPEOIECHHUs alKOr0JIst, HAPKOTHKOB, KypeHus);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKATHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIENI0BATENIBCKOM JIEATENBHOCTH, 0OIIECTBEHHO II0JIE3HOM, TBOPUYECKOM U JAPYTUX BUAAX
JIeTENIbHOCTH;

YCTAaHOBKM HA aKTHBHOE Y4YacTHe B PEIICHUH IIPAKTHYECKUX 3a/1a4 COLUANBHOM HANPABICHHOCTHA (B paMKax CBOEro Kjacca, IIKOJIBI);

MHTepeca K MPaKTHIECKOMY H3yJ9eHHIO IPo(eccHil pa3iiIHOro poja, B TOM YUCIIE HA OCHOBE IPUMCHEHHS IIPCAMETHBIX 3HAHWH 110 XUMHUH;

yBa)KeHHUS K TPY /Ly, JEOMSIM TPYJa U pe3yJbTaraM TpyAOBOH NeATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJIMBUIYaNbHOM TPACKTOPHUH 00pa3oBaHus, Oyayllel npopeccuu u pealn3anim COOCTBEHHBIX XKHU3-
HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U oTpeOHOCTEN 00IIECTBa,;

6) PK0JIOTHYECKOr0 BOCIIMTAHMA:

9KOJIOTHYECKH LIeJIECO00Pa3HOro OTHOLIEHHS K IPUPOJIE KaK HCTOYHHKY CYIIECTBOBAHMS JXM3HHU HA 3emie;

NOHMMAHHS TII00aJIBHOTO XapakTepa SKOJOTHYECKHX IPOOJIEM, BITUSHHS SKOHOMUYIECKHX IIPOIECCOB HA COCTOSHUE IPUPOJHOM M COLMAITb-
HOU Cpelsbl,

0CO3HAHMS HEOOXOIUMOCTH UCIIONb30BAHMS TOCTHXKCHAH XUMHU JUIA PELIEHHS BOIIPOCOB PALIHOHAIILHOTO MPAPOAOIIOIE30BAHMS,

AKTUBHOTO HETPUATHS JEHCTBHIMN, IPUHOCAIINX BPEJl OKPYIKArOIIEH PUPOIHOM CPE/IE, yMEHHS IPOrHO3UPOBATE HeOIaronpusTHBIE DKOJIO0-
rUYecKHe MOCIeICTBUS IPpeAIPHHUMAEMBIX NEUCTBUHA U MPEAOTBPAINATh HX;

HAJIHYHS PA3BUTOTO 3KOJOTHYECKOTO MBIIUIEHHS, SKOJIOTHIECKOM KyJIBTYPbI, ONbITA NESTENBHOCTH 9KOJIOTHYECKOM HAIpaBICHHOCTH, YMe-
HHSL PYKOBOJICTBOBATHCSA MMH B II03HABATEIHHOM, KOMMYHUKATUBHON M COLMATIBHOM IIPAKTHKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO IPOTUBOCTOATH
HJCOJIOTUH XeMOo(poOHH;

7) HeHHOCTH HAY4YHOIr'0 MO3HAHMSL:



MHPOBO33PEHHs, COOTBETCTBYIONIEr0 COBPEMEHHOMY YPOBHIO PasBUTHA HAYKM 1 0OIIECTBEHHON IIPAKTHKH;

[HOHMMAHWS CIICIU(UKA XUMHUY KaK HayKH, OCO3HAHHs €€ POJIH B (OpPMHUPOBAHHH PALMOHATBHOTO HAYYHOTO MBIIIIEHUS, CO3MAHMH LEMOCT-
HOTO IPEACTABIEHHs 00 OKPYKAIOIIeM MAPE KaK O eMHCTBE IPHPOJIbI A HEIOBeKd, B IO3HAHHH TPUPOJIHBIX 3aKOHOMEPHOCTEH M PENICHHUH IIPO-
671eM coXpaHeHHs IPHPOJTHOTrO PaBHOBECHUS;

yOEKNEHHOCTH B 0COOON 3HAUMMOCTH XUMUH JULA COBDPEMEHHOI TMBHII3ALMA: B €€ TyMaHUCTIHIECKON HAlPaBICHHOCTH 1 Ba)XHOH! POIIHA B
CO3/IaHMK HOBOM 0a3bl MAaTEPHAIBHOM KYJIBTYPBI, B PCIICHHU II0GATBHBIX IPOOJIEM YCTOHYMBOTO Pa3BUTHA JENOBCHIECTBA — CHIPHEBOM, dHEpTe-
THYECKOM, TIHINEBOM M IKOJIOTHUECKOH O€30IacHOCTH, B PA3BUTHH MCIUIMHEL 00ECIIeUeHIH YCIIOBHH YCIEITHOro Tpyia U SKOJIOTUHICCKH KOM-
(OpTHOI KU3HY KaXKIOTO WieHa OOIIeCTBa;

eCTECTREHHO-HAYYHOM TPAMOTHOCTH: IIOHHMAHHS CYILIHOCTH METO/IOB IO3HAHHS, MCIIOIB3YCMEIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH
CIIONB30BaTh NOJIydaeMble 3HAHMS I aHAIH3a U OOBACHCHUS ABIIEHAI OKPY’KAIOMETO MUPA M MPOMCXOMIIINX B HEM U3MEHCHUH, yMEHHUS Je-
J1aTh 06OCHOBAHHbIE 3AK/TFOYEHHS Ha OCHOBE HAyYHBIX (PAKTOB M MMCIOIIMXCS JIAHHBIX C LEJIBIO MOy 4CHHA JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOGHOCTH CAMOCTOSITEIFHO UCIIOIH30BaTh XUMUIECKHE 3HAHUS IS PCIICHIA Ipo6IeM B peabHBIX XKU3HEHHBIX CHTY AllHIX;

MHTepeca K O3HAHHIO, HCCIIEI0BATEIIBCKOM IEATEBHOCTH;

[OTOBHOCTH ¥ CIIOCOBHOCTH K HEIPEPHIBHOMY 00Pa30BaHHIO H CaMO00Pa30BAHMIO, K aKTHBHOMY MOJIYICHHIO HOBBIX 3HAHHUH II0 XUMHH B
COOTBETCTBHH C )KA3HEHHBIMH IOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TPYy/1a B Pa3IAYHBIX cepax mpodecCHOHATEHON ACATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHI

MertarpeaMeTHBIE Pe3yIbTaThl OCBOCHHUS IPOTPAMMBI 10 XUMHH Ha YPOBHE cpenHero 00Iero 0opa3oBaHus BKIIOYAIOT:

sHaunMBle Ui (QOPMEPOBAHUS MHUPOBO33PEHHs OOYHAIOMUXCA MEKIAUCIUITMHAPHDIC (MeXITpeIMEeTHbIE) OOIIEHayYHbIC MOHATHS, 0TPa-
JKAIOIIHE [IEJIOCTHOCTh HAy4YHOH KapTUHBI MUpa U crier(pUKy METOIOB TO3HAHHS, HCIIOJIB3YEMbIX B CCTECTBCHHBIX HAyKaxX (Matepusi, BELIECTBO,
SHEpTHsl, SIBICHHUE, IIPOIIECC, CHCTEMA, Hay4HBIHA (aKT, IPHHIHI, TUI0TE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHA, HCClIeToBaHue, HAOMIONEHUE, N3Me-
peHue, SKCIEPHMEHT U JIPYTHe);

yHHBEpCAIbHBIE yIeOHbIe NCHCTBUS (mo3HaBaTENIbHBIE, KOMMYHHKATHBHbIE, peryJIsSTHBHBIE), 00ECTICIHBAIOIIME dopmupoBaHue HYHKIHO-
HAJIBHOH IPAMOTHOCTH H COLMATLHON KOMIIETEHIUH 00ydJaromuxcs;

CIIOCOGHOCTH OOYYAIOMMUXCSl UCIONB30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS M YHHBEPCATBHBIC yueOHBIE
neficTBHS B IO3HABATEJILHOM U COLIMATLHOM IIPAKTHKE.

MerarnpeIMeTHBIE Pe3yJIbTaThl OTPAXAIOT OBIANECHAC yHUBEPCATLHRIMU y4eGHBIME MO3HABATCILHBIMH, KOMMYHHKATHBHBIMU ¥ PETyJIATHE-
HBIMHU JICHCTBHSIMH.



ITo3HaBaTeIbHBIE YHHBEPCAJbHbIC yUeOHbIC NeHCTBUS

1) 6a3oBbIe JOrHYecKHe JeHCTBHA:

CaMOCTOSATENBHO (OPMYITHPOBATH U AKTYaIM3UPOBATh IPOOIIEMY, PACCMATPUBATh €€ BCECTOPOHHE;

OIIPENENATh EMH JACSTSIFHOCTH, 3a/1aBasi TapaMeTpbl U KPUTEPUH MX JOCTHIXKEHHUS, COOTHOCUTH PE3yIbTaThl NESATEIBHOCTH C IIOCTABJICH-
HBIMH LIETISIMU;

UCIIOIB30BaTh TIPH OCBOCHUH 3HAHUM IMPUEMBI JIOTHYECKOTO MBIIICHUS: BBIIEIATh XapaKTepHbIE IPU3HAKK IIOHATHI U yCTaHABINBATh X
B3aUMOCBS3b, HCII0Ib30BaTh COOTBETCTBYIOIIHE MMOHSITHS U OOBSCHEHHUS OTJCIBHBIX (haKTOB U SBJICHHH;

BLIOMpATh OCHOBAHUS M KPUTEPUH JUIS KIACCH(UKAIIIY BEIECTB U XUMUYECKUX PEAKIIMH;

yCTaHABJIMBATh IPHYNHHO-CIICJICTBEHHBIE CBSI3U MEXKAY M3Y4aeMbIMHU SBJICHUIMU,

CTPOMTD JIOTHYECKHE PacCyKICHUS (MHIyKTUBHEIC, eAyKTUBHbIE, [I0 aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHBOPEYHS B paccMat-
pPHBAEMBIX SIBICHUSX, (POPMYJIMPOBATH BBIBOJBI U 3aKIIIOYECHUS;

IPUMEHATH B MPOIECCE O3HAHHUSI UCIIOJIB3yeMble B XUMHUH CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPE0OPa3OBhIBATh MOJICTbHBIC IPECTaB-
JIEHUS — XUMHUYECKHUH 3HaK (CHMBOII) 3JIEMEHTA, XUMHYECKast popMyIia, ypaBHEHHE XUMUYECKOH PEaKIIUy — IIPU PEIIEHUN y4eOHBIX MO3HABATEIb-
HBIX M [IPaKTHYECKUX 33714, IPUMEHATH Ha3BaHHBIC MOJIEIIBbHBIC IIPE/ICTABICHHS 1Sl BBIABICHUS XaPaKTEPHBIX IPU3HAKOB H3y4aeMbIX BEIIECTB U
XUMHYECKUX PEAKIIAM.

2) 6a3oBbIe HCCIEI0BATEIbLCKHE 1elCTBHA:

BJIaJIETh OCHOBAMH METOJIOB Hay4YHOTO MIO3HAHUS BEIECTB U XUMHUYECKHX PEAKIIU;

GopMyITHpOBATE LIENTH U 3aa49d MCCICIOBAHMsI, HCIIONB30BaTh IOCTABJIEHHBIE U CAMOCTOSATENBHO C(HOPMYTMPOBAHHBIE BOIPOCHI B Ka4eCTBE
MHCTPYMEHTA MIO3HAHUS U OCHOBBI JUI (POPMUPOBAHIS THIIOTE3HI 10 IPOBEPKE IPABUILHOCTH BBICKA3hIBAEMBIX CYIKICHHUIA,

BJIaJIeTh HABBIKAMH CAMOCTOSTENIHHOTO IUIAHUPOBAHHS M NPOBEICHHUS YUEHHYECKHX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMS HalIIo-
JIaTh 33 XOJIOM IIPOLIECca, CAMOCTOSTENIFHO IPOTHO3HPOBATh €ro pe3ysbTarT, GopMyIupoBaTh 0000IIEHHS H BBEIBOIBI OTHOCHTEIBHO IOCTOBEPHO-
CTH Pe3yJIbTaTOB HCCIEI0BAHHSI, COCTABIIATE 0OOCHOBAaHHBIH OTUET O IIPOJEIaHHOM paboTe;

IpHOOPETaTh OMBIT YYSHUYIECKOH HCCIIEI0BATeNbCKOH U IPOEKTHOH NEATENbHOCTH, NPOSBIATE CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSI-
TEJILHOMY IIOMCKY METOJIOB PEIICHUS IPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IHYHBIX METOJOB IIO3HAHHS.

3) paborta ¢ nHopmManHen:

OpPHEHTHPOBATHCS B PA3IMYHBIX UCTOUHHMKAX HHGOpPMALUH (Hay4HO-IIOMYJIApHAs JIATEpATypa XUMHIECKOTO COJCPKAHUS, CIIPABOYHBIC 110~
cobus, pecypcsl HTepHETa), aHAIM3UPOBATh HH(YOPMAUIO PA3IMYHBIX BHIOB M (HOPM IIPEJCTABICHHS, KDUTHIECKU OIICHUBATH €€ JOCTOBEP-
HOCTH U HEIIPOTHBOPEYUBOCTb;



(I)OpMy.]II/IpOBaTB 3aMpOoChl U IPUMCHATH Pa3IMIHbIC MCTOIBL IIpH IIOMCKE U 0T60pe I/IH(I)OpMaIlI/II/I, H€O6XO,I[I/IMOI71 JIJIS BBIIIOJIHCHU S y‘{e6HBIX

3a/1a4 ONpeIeIEHHOrO THIIA,
IIPHOGPETATH ONBIT HCTIOJIB30BAHMS HH(POPMAMOHHO-KOMMY HIKATHBHBIX TEXHOJIOTHE M Pa3JIMIHBIX IIOMCKOBBIX CHCTEM;
CAMOCTOATETFHO BEIOUPATH ONTHMATBHYIO GOpMY IIpeCTaBIeHHs HHPOPMAIuK (CXEMbI, IPaQUKH, THarpaMMBbL, Ta0JIMIIBI, PUCYHKHU U JIPY-

rue);
HICTIONB30BATh HAYYHbIH 35K B KAYECTBE CPEACTBA IIPH paboTe ¢ XUMUIECKON HHPOPMAIHEH: TPUMEHSTH MEXKIIPEMETHBIC (buznyeckue u

MaTeMaTHJecKue) 3HaKU U CHMBOJIBL, GOopMyIIbl, aO0peBHaTy pbl, HOMCHKIIATYDY;

HCIIOJIF30BAaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIATHOCTH.

KoMMyHHKAaTHBHBIE YHHBEPCAIbHbIE y9eOHbIe 1eiiCTBHS:

3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/AeMOM TeMBI B XOJI¢ MAJOra U/UilH UCKYCCHH, BRICKa3bIBaTh HICH, dopMyIHpoBaTh CBOH MPE-
JIOYKEHUS OTHOCHUTENHLHO BBIIOJHEHHUS IIPEIUIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3EHTAIMEN PE3yIIBTATOB [I03HABATEIHHON JESATENBHOCTH, MOy YCHHBIX CAMOCTOSTENBHO MIIH COBMECTHO €O CBCPCTHHKAMM
IIpH BBIIOTHEHHH XMMHUYECKOTO SKCIEPUMEHTA, IPAKTUIECKOH PabOTHI 110 UCCIIEN0BAHMIO CBOWCTB H3yYaeMbIX BEIIECTB, PCATH3aluH YI4eOHOro
IpoeKTa, ¥ GOPMyIIHPOBATh BEIBOJIbI IO PE3YIHTATAM NpOBeJEHHEIX MCCIICJOBAaHHH Iy TEM COrIACOBAHMU HO3UIHUi B X0/1€ 00CYKIECHHS 1 0OMeHa

MHCHHAMU.

PeryasTHBHbIE YHHBEPCAJIbHbIE y4eOHbIE IeCTBHA:
CAMOCTOSATENBHO ILIAHAPOBATh U OCYIIECTBIIATH CBOIO II03HABATENBHYIO IEATENBHOCTD, ONpeIeNias €€ NeU 1 3a1a 11, KOHTPOJIMpOBATh M 10
Mepe HeoOXOJTMMOCTH KOPPEKTHPOBATh MPEIaraeMbli aropuT™ ACHCTBUM NPH BBHIIONHEHAN y4eOHBIX U HCCIENOBATENBCKUX 3a/1a4, BHIOMpaTh

nanGoee 3GGEKTHBHBIN CIIOCO6 MX PEILICHHUs C YYETOM MOy YeHHUs] HOBBIX 3HAHHH O BEIIECTBAX M XUMIICCKHX PCAKIIHAX;

OCYHIECTBJIATH CAMOKOHTPOJIb IesITEIIbHOCTH HA OCHOBE CaMOaHaJIu3a U CaMOOIICHKH.



INPEIMETHBIE PE3YJIbTATBI

lIpenMeTHBIC pe3yIIbTaThl OCBOCHHUS IPOTPAMMBI [0 XHMHM Ha yIIlyOJIEHHOM YPOBHE Ha YPOBHE CPEITHETO OOIIEro 06pasoBaHMs BKIIOYAIOT
crenuduIecKre s y4eOHOro mpeaMera « XUMHEsD) HaydHble 3HAHUS, YMEHHUS H COCOObI JEHCTBHIA 10 OCBOEHHIO, MHTEPIIpETaIluy U peodpa3o-
BaHWIO 3HAHUH, BUIBI IEATENHHOCTH 110 IIOJIy YCHUIO HOBOTO 3HAHMS M IIPUMEHEHHIO 3HAHMI B Pa3IMYHBIX YYeOHBIX CUTYaIHsX, a TAK)KE B Peallb-
HBIX )XM3HCHHBIX CUTYallUsAX, CBA3aHHBIX C XUMHEH. B mporpamMme 1o XumMuy pesIMETHBIE Pe3yJIbTaThl IPEICTABIEHB [0 TO1aM W3y UeHHSL.

10 KJIACC

IIpenmeTHbIE pE3yIbTaTEl OCBOEHHS Kypca « OpraHudeckas XUMHUD» OTPAXKaOT:

C(hOpMHUPOBaHHOCTH MPEACTABIICHHUIT: O MECTE U 3HAYCHHH OPTAHUYECKOM XHMHH B CHCTEME €CTECTBEHHbIX HayK U €€ poJid B oOecIeueHuU
YCTOHYHMBOIO Pa3BUTHS YEJIOBEYECTBA B PEIIEHUH IIPOOIIEM SKOJIOTHIECKOM, SHEPTETHIECKOH U MHINEBON GE30MaCHOCTH, B Pa3BUTUU MEIUITHHBL,
CO3IaHUH HOBBIX MAaTE€PHAIIOB, HOBBIX HCTOYHHKOB SHEPIUH, B 00ECIEYEHHH PAlHOHAIBHOTO IPUPOIONIONB30BAHHMS, B JOPMUPOBAHHU MHPOBO3-
3peHus U o0IIel KyJIbTyphl YeJI0BEKa, a TAKIKE HKOJOTHUYECKH 000CHOBAHHOIO OTHOIIECHHUS K CBOEMY 3JI0POBBIO U IIPHPOIHOM CpeIE;

BII[ICHUE CHCTEMOH XUMHUYCCKUX 3HAHHUMH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIME IOHITHS — XUMHYECKHIT JIEMEHT, aToM, SJIPO | JIEK-
TPOHHAs1 000JIOUKA aTOMa, S-, p-, d-aTOMHbIEe OPOUTAIN, OCHOBHOE U BO30YKAEHHOE COCTOSHUS aToMa, THOPHUIU3AIHSI AaTOMHBIX OpOUTAJIeH, HOH,
MOJICKYJIa, BAaICHTHOCTD, JJIEKTPOOTPHIATENBHOCTD, CTCIICHb OKUCIIEHHS, XUMHYECKAs CBSA3b, MOJIb, MOJISIPHAS MAacca, MOJIAPHBIA 00BEM, yTie-
POZHBIIA CKeneT, GyHKIMOHATbHAS TPYIINa, PaliKal, CTPYKTypHBIE GOpMyJIBI (pa3BEPHYTHIE, COKPALIEHHEIE, CKEJICTHBIE), H30MEPHUS CTPYKTYpHas
U IPOCTPAHCTBEHHAs (T€OMETPHYECKas], ONITHYECKAs), H30MEPbL, FOMOJIOTHIECKHH PsiJT, TOMOJIOTH, YTJIEBOIOPOJBI, KUCIOPOI- M a30TCOIEPIKAIIHE
OPraHNYECKUE COCAUHEHHSI, MOHOMED, MOJMMEp, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIIIPHbIC COSIMHEHHS; TEOPUH, 3aKOHEI (IIEpHOTHIECKHil 3a-
kol JI. 1. MenneneeBa, Teopust CTpOEHUS OpraHMYecKUX BermecTB A. M. ByTneposa, 3aKoH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS H
IPEBPAIICHHUS SHEPIUM NP XHMHYCCKHX PEaKIHsX), 3aKOHOMEPHOCTH, CHMBOJIMYECCKUH S3bIK XUMHH, MAPOBO33pPEHUECKHE 3HAHUS, JIEKAIIUE B
OCHOBC ITOHUMaHHUS NPUIUHHOCTH H CHCTEMHOCTH XUMHUYECKUX SIBJICHUMH; IPECTABICHUSI O MEXaHU3MaX XHMHUYECKHX PEaKIHil, TepMOAUHAMHIYE-
CKHMX M KHHCTHYIECKAX 3aKOHOMEPHOCTAX MX NPOTCKAHMS, O B3aUMHOM BIIMSHHH aTOMOB H TPYIII aTOMOB B MOJIEKYJax (MHIYKTHBHBIA U Me30-
MepHbI# 3G dexTrl, opuenTanTs! I i II pona); hakronormyeckue cBeeHUs 0 CBOMCTBAX, COCTABE, MOJIyYEHUH U 0€30IIaCHOM HMCIIOJIH30BAHUH BaXK-
HEHIIIMX OPraHUYECKUX BENIECTB B OBITY M IIPAKTHYECKOMN IESTENHHOCTH YeI0BEKa, OOIIUX HAyUHBIX IPUHIMIIAX XUMHAYECKOTO POU3BOICTBA (Ha
[IpUMEPE IPOU3BOJICTBA METAHOIA, TepepaboTKy He(PTH);

c(hOPMHPOBAHHOCTH YMEHHII: BBIIBISTH XapaKTepHble MPU3HAKU MOHSTHIA, YCTaHABIHBATH HX B3aMMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIO-
M€ MOHSATHS TP OIMCAHMHU COCTaBa, CTPOCHUS U CBONCTB OPraHMYECKUX COEIUHEHHIH;

c(OpPMHUPOBAHHOCTH YMEHUIA:

HCIIONIB30BaTh XMMHYECKYIO CHUMBOJIMKY UL COCTABICHHS MOJIEKYJISAPHBIX M CTPYKTYPHBIX (Pa3sBEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)
(bOpMyJT OpraHUYECKUX BEILIECTB;



COCTABJISATh YPABHEHHs XMMUYECKIX PEaKIUi M pacKphIBAaTh UX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKxIiii MOCPEICTBOM CO-
CTaBJICHMs JEKTPOHHOTO OajlaHCa 3THUX PEaKLMi, PeaKiii HOHHOTO 0oOMeHa IIyTEM COCTABJICHHUS MX IOJHBIX M COKPAICHHBIX HOHHBIX YpaBHE-
HHH;

HM3rOTABIIMBATH MOJEIM MOJIEKYJI OPraHHYECKHUX BEIIECTB UL HIUIIOCTPAIIMH UX XUMUAYECKOI0 ¥ IIPOCTPAHCTBEHHOTO CTPOCHU;

chOpPMHPOBAHHOCTD YMEHHUII: YCTaHABIMBATh IPHHAIEXHOCTD U3YYCHHBIX OPraHMYECKUX BEHIECTB M0 MX COCTaBy H CTPOCHHIO K ompene-
JNEHHOMY KJIacCy/TpyIIe COeIMHEHUH, JaBaTh UM Ha3BaHUS 110 cucremarnueckoit Homenkiarype (IUPAC) u npuBoauTh TPHUBUATIBHBIC HA3BAHHI
JUTST OT/ENIBHBIX NPEICTABUTENCH OPTaHWMYECKHX BEHIECTB (STHJIEH, AIlETHIICH, TOJYOJI, IJIUIEPHH, STHIICHIINKOMIb, ¢benon, hopManbIerui, are-
TaJIbJIETH, AllETOH, MypaBbUHAs KUCIOTA, YKCYCHas KHCJIOTa, CT€ApMHOBAs, OJICHHOBAS, TAJIbLMUTHHOBAS KHMCIIOTHI, [TIMIMH, aJlaHMH, MajbTo34,
(GpyKTO3a, aHUINH, TUBHHUIL, H30IIPEH, XJIOPOIIPEH, CTUPOT U JpyTHE);

cpOpMHPOBAHHOCTh YMEHHs ONPENETATh BHI XUMHUYCCKOH CBS3U B OPTaHMYECKUX COETMHCHHUSX (koBaJieHTHAsE ¥ MOHHAs CBA3b, O- U T-
CBSI3b, BOJIOPOJIHAS CBSI3b);

c(pOpMHUPOBAHHOCTH YMEHHS IPUMEHATH [IOJIOKEHUST TEOPUH CTPOCHHS OPraHMIECKUX BEIICCTB A. M. Bytneposa a1t 00bSICHEHHS 3aBUCH-
MOCTH CBOMCTB BEIECTB OT UX COCTaBa U CTPOEHHUS,

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHHE, (u3HYecKrue U XUMHYECKUE CBOMCTBA TUIMYHBIX npejcTaBuUTeNed pas-
JIMYHBIX KJIACCOB OPraHUYECKUX BEUIECTB: AJIKAHOB, IUKIOAIKAHOB, AIKEHOB, aJIKaJUCHOB, aTKHHOB, apPOMATHYECKUX yIIICBOIOPOIOB, CIIMPTOB,
QJIbJIETUI0B, KETOHOB, KAPOOHOBBIX KHCJIOT, IPOCTHIX U CIOXKHBIX 3QHPOB, JKHPOB, HUTPOCOEIMHEHUH i aMHHOB, aMHHOKHCIIOT, OEJIKOB, YIJICBO-
OB (MOHO-, [IH- ¥ MOJIHCAXaPHUIOB), HITIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMH yPABHEHHUAMHA COOTBETCTBYOIIMX XUMHUICCKAX peaxuuii
C UCIIOJIB30BAHUEM CTPYKTYPHBIX GOpMYII;

c(hOpPMHPOBAHHOCTH YMEHHS TIOATBEPKAATH HA KOHKPETHBIX NPUMEPAX XapaKTep 3aBHCHMOCTH PEAKIIHOHHOM CIIOCOOHOCTH OPraHUYECKHX
COEIMHEHHHl OT KpaTHOCTH M TUIA KOBAJIICHTHOH CBSA3H (G- M M-CBS3HU), B3AUMHOI'0 BJIMSHUS aTOMOB U IPYIIII aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTH YMEHHSI XapaKTe€PU30BaTh HCTOYHUKY YTIEBOJOPOJHOIO ChIPhS (He(Th, IPUPOJTHBIIL I'a3, yroib), CIIOCOOHI €To mepepa-
GOTKH ¥ IPAKTHYECKOE IPIMEHEHNE IPOAYKTOB IEPEPadOTKH;

cpopMUPOBAHHOCTH BIIAJICHUS CHCTEMOM 3HAHHUI O €CTECTBEHHO-HAYYHBIX METONAX IO3HAHUS — HaOIIOACHUH, U3MEPEHUH, MOJEIHPOBaA-
HHH, SKCIIEPUMEHTE (PEaIbHOM U MBICIIEHHOM) M YMEHHUS IPUMEHSTD 3TH 3HAHMS;

c(OpPMHPOBAHHOCTh YMEHHMS IIPUMEHSATH OCHOBHBIE OIICpallvy MBICIMTENBHON IeSTeIbHOCTH — aHAJIU3 M CHHTE3, CpaBHEHHE, 0000IIECHHE,
CHCTEMATH3AIHIO, BBIABIEHHE IPUUYAHHO-CIICICTBEHHBIX CBA3EH — JUIA M3YYCHHUS CBOMCTB BEIIECTB U XMMHIECKUX peaKuui;

c(OPMHUPOBAHHOCTh YMEHHM: BEIABIIATH B3aMMOCBS3b XMMHYECKHX 3HAHWM C IOHATHAMH M TNPEACTABICHHUAMH IPYTHX €CTECTBCHHO-
HayYHBIX IIPEIMETOB IS GoJiee OCO3HAHHOTO IIOHUMAHMS CYIHOCTH MaTepHalbHOTO €IMHCTBA MUPA, UCIOJIB30BaTh CUCTEMHBIC 3HAHUA 110 opra-
HHYECKOH XUMHUH JUIL OOBSICHEHHS U IIPOTHO3UPOBAHUS SBJIEHUH, MIMEIONIMX €CTECTBEHHO-HAY YHYIO IIPUPOY;



c(hOPMHUPOBAHHOCTh YMEHHUH: IIPOBOAUTE pacyéTHI IO XUMHUYECKHM (OpMyNaM M ypaBHCHUAM XAMUYECKUX PEaKkIMi C MCIIOJIE30BaHUEM
(u3HUeCKUX BeTMYUH (Macca, 00BEM Ira30B, KOJIMYECTBO BEILIECTBA), XapaKTCPH3YIONIMX BEIICCTBA € KOJIAYECTBEHHOM CTOPOHBI: PACU€Thl I10
HAXOKIECHHIO XMMHUUECKOH (OPMYJIBI BEIIECTBA 110 M3BECTHBIM MACCOBBIM JIOJIM KAMHUYECKHUX DJIEMEHTOB, [IPOJYKTaM CropaHus, IJIOTHOCTH I'a-
3000pa3HbBIX BELIECTB;

c(hOpMUPOBAHHOCTH YMEHHH: IPOTHO3UPOBATH, aHAMM3UPOBATE U OIIEHMBATH C MO3HIIUH SKOJIOIHUECKOH Oe30IacHOCTH MOCICACTBIA OBITO-
BOI ¥ IIPOU3BOJICTBEHHOM JICSATEIBHOCTH YCIIOBEKA, CBSI3aHHOM C IepepabOTKO BEIECTB, HCIIOIB30BATh MOJy ICHHBIC SHAHMA JUTS IPUHATHS Tpa-
MOTHBIX pELIEHHI IPOOJIEM B CUTYalHAX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTH YMEHHH: CAMOCTOATENLHO TIAHUPOBATL 1 IPOBOIUTH XUMHUYECKUH SKCIIEPUMEHT (TIOJTydYeHue U U3yYEHUE CBOMCTB Op-
[AHAYECKHX BEIECTB, KA4eCTBEHHbIC PEaKIUK yIJIEBOJOPOIOB PAa3IMIHbIX KIACCOB 1 KHCIIOPOJCOEP)KAIIIX OPraHHYeCKUX BEIICCTB, PEIICHIC
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 PACIO3HABAHHUIO OPraHMICCKIX BEMIECTB) C COOJIIOICHHEM TIPaBUIl OE3011aCHOTO oOpallieHus ¢ BEIECTBAMH H Jia-
©opaTopHBIM 000PY TOBAaHUEM, dopMyIEpOBaTh LEJb HCCICIOBAHUS, TIPEICTABIIATE B pasnuuHOi Gopme pe3yIbTaThl SKCIICPUMEHTA, aHaJIU3UPO-
BaTh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(h)OpPMUPOBAHHOCTH YMEHHH!

co0JII01aTh IIpaBUila SKOJIOTMYECKU 11eJ1eCO000Pa3HOro [OBEIEHUS B OBITY U TPYIOBOM AESTENBHOCTH B IIEIAX COXPAHCHHSA CBOCTO 310pOBb4,
OKpy>Karollleil IPUPOTHON CPEIbl ¥ IOCTIKCHHA €€ yCTOMUUBOrO Pa3BUTHS;

0CO3HABaTh OIMACHOCTH TOKCHUYECKOTO JIEMCTBUS Ha JXUBBIC OPraHU3MBI OIIpeENEHHBIX OPraHMIECKUX BEIIECTB, IIOHUMAA CMbICI rmokasare-
st TTIKG

AHAM3HPOBATh ENECO00Pa3HOCTh NPUMEHEHHS OPraHUHeCKUX BCIICCTB B NPOMBINUICHHOCTH U B OBITY C TOYKH 3pCHHUA COOTHOILIEHHS
PHCK-II0JIb3a, . 5 3

c()OPMUPOBAHHOCTh YMCHHUI: OCYIIECTBILATH [1eJICHATIPABIIEHHBIN TTOMCK XUMUYCCKOH MH(pOpPMAIUK B Pa3IMIHBIX HCTOYHHUKAX (may4Has #
y4eOHO-Hay4Has JMTeparypa, CpeAcTBa MaccoBoil uHpopmaryu, HTepHeT U JpyTHE), KPUTHYECKH aHATH3HPOBATh XUMUYCCKYIO uH(OpPMAIHIO,
nepepabarbiBaTh €€ M MCIOJIB30BaTh B COOTBETCTBUH C IIOCTABJICHHOM yueOHOM 3a1auei.

11 KJIACC

ITpeaMeTHBIE pe3yIbTaThl OCBOCHUS Kypca «O61mas ¥ HeopraHMJeCcKask XUMUA» OTPAKAIOT:

c(hOopMHUPOBaAaHHOCTH IIpEICTaBICHUM: O MarepualbHOM EIMHCTBE MHPa, 3aKOHOMEPHOCTSIX U [T03HABACMOCTH SBJIEHUH TPUPOJBI, O MECTE B
3HAYEHHH XUMHH B CHCTEME €CTECTBEHHBIX HAyK U €€ POJIH B 0becredeHud yCTOHYMBOIO Pa3BUTHS, B PEIICHIU po6JieM 3KOJIOTHYECKOH, IHEp-
FeTHYecKO ¥ MUIIEBOM Ge30IIaCHOCTH, B Pa3BUTHH MEMIIMHEL, CO3IaHAN HOBBIX MATCpPHAIIOB, HOBBIX MCTOYHHMKOB DHEPTHHU, B 0OECICYCHUH pa-
[IMOHAJILHOTO MPUPOJOII0IH30BaHU, B (GopMUPOBaHHH MHPOBO33PEHHS H o0mIell KyJIbTypHl YeloBeKa, a TAKKE SKOJOTHICCKH 000CHOBAHHOI'O
OTHOIIEHHS K CBOEMY 3[0POBBIO 1 IIPUPOIHOH CPELIE;



BJI[ICHHEC CHCTEMOW XHUMUYCCKUX 3HAHWMH, KOTOpas BKJIFOYAET: OCHOBOIOJIArAIONINE MOHATHS — XUMHYECKHI 2IEMEHT, aToM, SIIPO aToMa,
H30TOIIBL, JIEKTPOHHAS 000JI0YKA aTOMa, S-, p-, d-aTOMHBIE OPOHTANTH, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aTOMa, TMOPHIM3AIHS aTOMHBIX
OpOHTANIeH, HOH, MOJIEKYJIa, BalEHTHOCTb, JIEKTPOOTPHIATEIEHOCTD, CTENIEHh OKHCIIEHHS, XUMHIECKAs CBS3b (KOBAJICHTHASI, HOHHAS, METaJIIHe-
CKasl, BOJOPO/IHAs), KDHCTAIIMIECKAS PEINETKA, XMMHIECKAs PEaKIMs, PaCTBOP, SJIEKTPOJIUTHI, HENEKTPOIHTEI, JIEeKTPOTHTAYECKAs JHCCOIHa-
s, CTENIEHb TUCCOLMALUY, BOXOPOIHBIH ITOKa3aTellb, OKUCIMTEIb, BOCCTAHOBUTEINb, TEIUIOBOM 3P (EKT XUMUUECKON PEaKIMi, CKOPOCTh XUMH-
YECKOU PeaKlUH, XHMHYECKOE PABHOBECHE; TEOPUH M 3aKOHBI (TEOPHUS AJIEKTPOIATHYECKON UCCOLMALIIH, IIepHonueckuii 3akoH JI.1. Mennere-
€Ba, 3aKOH COXPaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHEHMs U IPEBPAIICHUS SHEPTUH [IPU XUMUYECKUX PEaKIUIX, 3aKOH IIOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHUCTBYIOMIMX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3BIK XMMHH, MEPOBO33PEHUECKHE 3HAHMS, JEXKall[ie B OCHOBE IIOHHU-
MaHMs NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHHH; COBPEMEHHBIC IIPEJCTABICHHS O CTPOCHHH BEINECTBA HA AaTOMHOM, HMOHHO-
MOJICKYJIIPHOM M HaJMOJIEKYJIIPHOM YPOBHSX; MPEACTABIIEHU] O MEXaHU3MaX XMMUYECKHX PEaKI[Hif, TEPMOANHAMUYECKAX U KMHETUIECKUX 3a-
KOHOMEPHOCTSX UX IPOTEKAHHUs, O XUMHYCCKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CHCTeMax; ()aKTOJOrHYECKHE CBEJEHUSI O CBOMCTBAX, CO-
CTaBe, MOJIyYeHHH ¥ O€30I1aCHOM HCIOIb30BAHHU BXHEHUIIHX HEOPraHHYECKUX BELIECTB B OBITY M IPAKTUUECKOH NESTENHHOCTH YeloBeKa, 00-
IIMX HAyYHBIX IPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTL yMEHUH: BBIABIAT XapaKTePHBIE IPH3HAKY IIOHSTUMN, YCTAHABIMBATH UX B3AHMOCBS3b, HCIIONB30BATh COOTBETCTBYIO-
U[Me IOHATHS IPU ONKMCAaHNH HEOPTaHUYECKUX BEIECTB U MX IPEBPAICHHUIA;

c(hOpPMUPOBaHHOCTH yMEHHMS HCIOJIB30BATh XHMIIECKYIO CHMBOJIUKY JUIS COCTABIIEHUs (OPMyJT BEIECTB U yPABHEHUI XHMIYECKHX PeaK-
i, cucremMarnyeckyro HoMeHKnatypy (IUPAC) u TpuBHaibHbIE HA3BAHUS OTIEJIBHBIX BELIECTB;

C(hOpPMHPOBAHHOCTH YMEHHS OLPEAEIATh BAICHTHOCTh U CTENEHb OKUCIEHHS XMMHYECKUX SJIEMEHTOB B COCIUHEHHUSX, BUJ XUMHYECKOM
CBA3U (KOBAJICHTHAS, MOHHAS, META/IHYECKast, BOXOPOJIHAS), TUI KPUCTATAYECKOH PEIIETKH KOHKPETHOTO BELIECTBA;

c(hOpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBHCHMOCTH CBOWCTB BELIECTB OT BHJA XUMHYECKOH CBA3M M THIIA KPHCTALIHYCCKO pemeTKH
OOMEHHBIH U JOHOPHO-aKIENTOPHBII MEXaHU3MBI 00pa30BaHKs KOBAJICHTHOH CBS3H;

c(pOpPMHUPOBAHHOCT yMEHHUH: KIIACCH(QHUITMPOBATh: HEOPraHHIECKHE BEIIECTBA 110 HX COCTABY, XMMHYECKHE PEAKIMU 10 Pa3IAIHBIM IpH-
3HaKaM (YHCIy W COCTaBy PearupyrolEX BEIIECTB, TEIIOBOMY 3(h(MEKTy peaKiny, U3MEHEHHIO CTENEeHel OKHCIEHHS 3IEMEHTOB, 0OPaTUMOCTH,
Y4acTHIO KaTalli3aTopa U JPYrue); CaMOCTOATENIbHO BEIOMPATh OCHOBAHHS M KPUTEPHH IS KJIACCU(DUKAIME H3YYaeMBbIX BEIIECTB H XMMHUUECKHX
peaKIuii;

c(pOpPMHUPOBAHHOCTH YMEHHs PacKpEIBaTh CMBICI IEPHOANYecKoro 3akona JI. V. MeHneneeBa H TeMOHCTPHPOBATH €0 CHCTEMATH3HPYIO-
I1y10, OOBACHUTEIHHYIO H IPOTHOCTHYECKYIO (OYHKIHH;

c(pOpPMUPOBAHHOCTL YMEHHMI: XapaKTePH30BaTh NEKTPOHHOE CTPOCHUE AaTOMOB U HOHOB XUMHYECKHX 3IeMEHTOB IIEPBOrO—4eTBEPTOTO TIe-
puogos Ilepuonuueckoii cucremsr JI.U. Meneneena, HCIOE3Yst IOHSTHS OHEPreTHIECKAE YPOBHIY, «3HEPIETHUCCKHC HOLYPOBHMY», «S-, p-, d-
aTOMHbIC OpPOHMTAIN», «OCHOBHOE H BO30YKIEHHOE SHEPTETUYECKHE COCTOSHHUS aTOMay; 0OBACHATE 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XUMH-



YECKHX 3JIEMEHTOB M UX COCIMHEHHH 10 mepuojaMm u rpymnmam [lepuommaeckoii cucrems! JI. M. MenneneeBa, BaleHTHbIE BO3MOXKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX IEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAaHHOCTh YMEHHH: XapaKTepU30BaTh (OIKCHIBATH) OOIHE XHMUYECKHE CBOMCTBA BEINECTB PA3IMUYHBIX KIIACCOB, IIOITBEPXKIATh
CYILIECTBOBAHUE T€HETHUYECKON CBSI3U MEXKIY HEOPTaHUYECKUMH BEIIECTBAMHU C IIOMOIIIBIO YPaBHEHUI COOTBETCTBYOIIX XHMUYECKUX PEAKIIHiA;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIIHOCTH: OKUCIUTEIHHO-BOCCTAHOBHTEIBHBIX PEAKIIHA MTOCPEICTBOM COCTAaBIICHHS 3JIEKTPOH-
HOro OajlaHCa 9TUX PeaKIyif; peakuii HOHHOro 0OMeHa IyTEM COCTABJICHUS UX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH; peakIuii TUApOIU-
3a; peakluil KOMILIEKCO00pa3oBaHus (Ha IpUMepe THAPOKCOKOMILIEKCOB IIHKA U aTFOMHHUS);

c(OPMHPOBAHHOCTh YMEHHS OOBSCHATh 3aKOHOMEPHOCTH NIPOTEKAHUS XUMUYECKUX PEAKIUI C yUETOM HX JHEPreTHUECKUX XaPAKTEPUCTHK,
XapakTep U3MEHEHHs] CKOPOCTH XUMHUYECKOH peaklMy B 3aBUCUMOCTH OT Pa3iIMUHBIX (PAKTOPOB, a TAKKE XapaKTep CMEUICHUS XUMUYECKOI0 PaB-
HOBECHS II0J] BIMSHUEM BHEIHUX Bo3zeiicTBuii (mpuniun Jle llarenne);

copMHPOBAaHHOCTH YMEHHUS XapaKTEPHU30BaTh XHMHUYECCKUE PEaKIIHH, JISKAIIUEe B OCHOBE ITPOMBIIIIEHHOTO MMOJYYSHHUS CEPHON KUCIOTH,
aMMHMaKa, oOIIKe Hay4YHble IPUHIMIBI XUMUYECKUX [IPOU3BOCTB; I1€JIeCO00Pa3HOCTh IPIMEHEHUS HEOPraHHUECKHX BEIIECTB B IIPOMBIIIEHHO-
CTH U B OBITY C TOUKH 3PEHHUSI COOTHOIICHUSI PHCK-TI0JIh3a;

c(OPMUPOBAHHOCTH BJIAJICHHSI CHCTEMOM 3HAHHUH O METO/aX HAyYHOTO IO3HAHUS SBICHUH MPUPOIBI — HAOJIOICHUE, H3MEPEHHE, MOJIEITH-
pOBaHHe, 3KCIIEPUMEHT (peabHbIH U MBICICHHBIN), UCIIOJIB3yEMBIX B €CTECTBEHHBIX HAayKax, YMCHHUS PUMEHSITH 3TH 3HAHUS IIPH SKCIEPHMEH-
TaJbHOM HCCIIEZJOBAHUH BEILECTB M 17 OOBSICHEHUS XUMUYECKUX SIBICHUH, UMEIOIUX MECTO B IIPUPOJIE, IPAKTHUECKON AEATEILHOCTH YEIOBEKa
U B IOBCEIHEBHOM XH3HH;

CcOpPMUPOBAaHHOCTh YMEHHUS BBIABISATH B3aUMOCBSI3b XUMHYECKHX 3HAHHW C TOHSATHSIMH M IPEJCTABICHUSMU JPYTHX €CTECTBEHHO-
Hay4HBIX IPEIMETOB I 60JIee OCO3HAHHOTO IIOHMMAaHHUS MaTePHAIbHOIO €IUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IIPOBOUTH PACUETHI: C UCIOIB30BAHUEM MOHITUH «MaccoBast JIOJIS BellecTBa B pacTBOpe» U «MOJISIpHAsl KOH-
LEHTpAallKs»; MacChl BEIIECTBA UM 00BEMA raza o M3BECTHOMY KOJHMYECTBY BEINECTBA, Macce MIIH 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIIIECTB; TEIJIOBOI0 3¢ (heKTa peakluy; 3HAYeHUSI BOAOPOTHOTO [TOKa3aTessl pACTBOPOB KUCIIOT U IIEI0Yeil ¢ H3BECTHOU CTETIEHBIO JUCCOIHAIINH;
Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOAYKTA PEAKIIUH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JJAHO B BUE PAaCTBOpA C ONpPEeNEHHON MacCOBOM
J0JIEH paCTBOPEHHOIO BELIECTBA HIIM JAHO B HU30BITKE (MMEET IPHUMECH); IOJIM BBIXOJa IPOAYKTa peaKIiu; 0OBEMHBIX OTHOIIECHHH ra3os;

cpopMHPOBAaHHOCTh YMEHHUIH: CAMOCTOSITENBHO IIJIAHUPOBATH U IIPOBOAUTH XUMHUYECKHUH SKCIIEPUMEHT (IIPOBE/ICHUE PEaKIiii HOHHOTO 00-
MEHa, TOATBEPKACHUE Ka4eCTBEHHOIO COCTaBa HEOPraHMYECKUX BELIECTB, OIPEIETICHHE CPEbl pAaCTBOPOB BEIECTB C MIOMOINBIO MHAUKATOPOB,
U3y4YeHUE BIHSIHUSA Pa3IM4HBIX (JAKTOPOB HA CKOPOCTH XMMHYECKOH pEaKIMH, pelIeHHe SKCIEPUMEHTAIBHBIX 337ad M0 TeMaMm «MeTamisl H
«Hemeramisi») ¢ coOmoneHreM npaBuil 6€30I1acHOro oOpamieHus ¢ BEIIeCTBAMHU | JIabOpaTOpHBIM 000pyI0BaHHEM, (GOPMYIHPOBATh IENb HC-
CJIeaoBaHUs, IIPEACTABIIATE B pa3.l’IH‘IH01>i Q)opMe PE3YJIBTATHI DKCIIEPUMEHTA, AaHAJIM3UPOBATh U OLICHHUBATh UX JTOCTOBEPHOCTE,



C(hOpPMUPOBAHHOCTh YMEHHMM: COONFONATH MpaBHIIA TIOJB30BAHUS XUMUYECKOH MOCY/I0H M 1aGOpaTOPHBIM 000pYIOBAHHEM, OODAIIEHHS C
BEILECTBAMH B COOTBETCTBHU C HHCTPYKIUSMH IO BBIIOJHEHHIO JJAOOPATOPHBIX XUMHYECKUX OIBITOB, SKOJOTHYECKH I€JIECO00PA3HOro MOBEIE-
HUS B OBITY U TPYJOBOH JIEATENHHOCTH B IENSAX COXPAHEHHS CBOETO 310POBbs, OKPYIKAIOMIEH IIPHPOIHOM Cpeibl H HOCTHKEHHS €& YCTOHIHBOTO
pasBUTHs, OCO3HABATH ONTACHOCTh TOKCHYECKOTO AEWCTBHUS HA XXHBBIE OPTaHU3MBI OIIPEIEIIEHHBIX HEOPIraHUYECKUX BEIECTB, IIOHMMas CMBICI I10-
kazateis [1JIK;

c(hOpMHPOBAHHOCTh YMEHHH: OCYIIECTBIIATE LieICHANPABICHHBIHA IOUCK XMMAYECKOH MH(OPMAINN B Pa3IMUHbIX UCTOYHHKAX (HAydHAs U
y4eOHO-HayYHas JIUTEPaTypa, CpeCTBa MacCOBOM MH(popManuy, HTepHeT U JApyrHe), KPHTUYECKH aHATH3HPOBATh XHMHUYECKYIO HH(MOPMAIIHIO,
nepepabaThIBaTh €€ U UCIIOIb30BaTh B COOTBETCTBHH C TIOCTABIEHHOM yUeOHOM 3a1aueit.
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MPOBEPSIEMBIE HA EI'D IO XMMUU TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM OB-
PA3OBATEJBHOMN NPOI'PAMMBI CPEJJTHEI'O OBIIET'O OBPA3OBAHMS

- Kon :
; ~ IIpoBepsiemble TpeOOBaHMS K IPEIMETHHIM Pe3yIbTATAM 0CBOCHHS 0CHOBHOM 00pa30BaTe/IbHO MPOrPaMMBI
MpoBepPSIEMOro
cpenHero odmero od0pa3oBaHus
TpeOoBaHUs

1 ' Bragenue cucTeMO# XMMUYECKHX 3HAHUH, KOTOPAs BKJIIOYAET:

OCHOBOIIOJIATAIOIE MOHSTHS (XHMIYECKH SJIEMEHT, aToOM, H30TOIBI, 3IEKTpOHHAs 00OJOYKa aroma, s-, p-, d-
SJIEKTPOHHBIC OPOUTATH aTOMOB, OCHOBHOE U BO30YXIEHHOE COCTOSHHE aTOMa, MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JICK-
TPOOTPHIATENBHOCTD, CTEIICHb OKHCIICHHS, XUMHUYECKast CBSI3b (G- U T-CBS3b, KPATHBIE CBA3HU), THOPUIU3AIIUS aTOM-

|
' HBIX opOuTayiell, KpUCTaJUIMYecKas PeméTKa, MOJlb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, MOJISIpHAS KOHIICHTPAIUS, |

pacTBOphI (MCTHHHBIE, TUCIEPCHBIE CHCTEMBI), KPHCTAJUIOTHAPATHI, YIJIEPOIHBIA CKeNeT, GpyHKIMOHaIbHAs IPYIIa,
L1 pamKal;- H30Mephl, CTPYKTYpHas GpopMmyiia, H3oMepus (CTpyKTypHas, TeoMeTprdecKas (IUC-, TPAHCH30MEPHSI), ro-

' MOJIOTMYECKHMH PsAJl, TOMOJIOTH, YIJIEBOJOPOIBI, KACIOPO- ¥ a30TCOJEPIXKAIUE COSTUHEHHs, OMOIOrHIECKHA aKTUB-

HBle BenlecTBa (YIIIeBOIBL, )KUPHI, OEIKH), MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJISIPHBIC COeIUHE-

HESI, KDEKUHT, pU(OPMUHT, TUIIHI XUMHYECKUX PEAKIUH (OKUCIUTEIBHO-BOCCTAHOBUTENBHBIC, 9K30- U 9HI0TEpMHUYE-

CKHe€, peaKI[ii HOHHOTrO0 0OMeHa, TOMO- U reTeporeHHble, 00paTHMBbIE U HEOOPATHMBIE), PACTBOP, JIEKTPOIUTHI, He-

9JIEKTPOJIUTHI, JIEKTPOIUTHIECKAS JUCCOLUAINS, CTEIIEHb JUCCOIMAIMM, OKUCIIUTEIL, BOCCTAHOBUTEIB, JJICKTPOJIN3,

CKOPOCTh XUMHUYECKOH PEaKIiy, XUMHYECKOE PABHOBECHE)

TEOPHH U 3aKOHBI (TEOPHUS XHMHYECKOTO CTPOSHHUS OpraHuYecKuX BemecTs A.M. byTiepoBa, TeopHs 3JI€KTPOIUTHYE-

' ckoii quccormanuy, Ilepuonuuecknii 3akon JI.M. Meneneepa, 3aKOH COXpaHEHHS MACCHI), 3aKOHOMEPHOCTH, CUMBO- |
1.2 | IMdeckuil A3BIK XUMHUK, MHPOBO33pEHYECKHE 3HAHUS, JIEXKAIINE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CHCTEMHOCTH :
XMMHYECKHX SIBJICHUH, COBPEMEHHBIE IIPEJCTABIICHUSI O CTPOCHHH BEINECTBA HA aTOMHOM, MOJIEKYJIIPHOM U Ha/IMO-

JIEKYJIIPHOM YPOBHSIX




IIPEIACTABICHUA O MEXaHU3MaX XUMHUYICCKHX pCaKHI/II;'I, TCPMOIUHAMHAYECKUX U KHMHCTHYCCKHUX 3aKOHOMEPHOCTAX HX '

= IPOTEKAHUS, O XUMHUYIECKOM PaBHOBECHH, JIMCIIEPCHBIX CUCTEMAX
14 (haKTOJIOTHYECKHE CBEICHHUSI O CBOMCTBAX, COCTaBE, nonyqeﬁuu 1 GE30I1aCHOM HCIIOJIh30BaHUH BAXHEHINMX HEOpra-
) HHYCCKHUX U OPraHUYCCKUX BEIIECTB B 6BITy )51 HpaKTI/I‘{eCKOI/I HCHTCJ’ILHOCTI/I YeJIOBEKa
15 oOIIHe Hay4YHBIE MPUHIMIEI XHMAYECKOrO IIPOM3BOACTBA (Ha MPHMEPE IIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa,
. MeTaHoJIa, mepepadoTKy HedTn)
2 C(popMHpOBaHHocrr, YMEHHHA BEISIBIIATE!
71 XapaKTepHbIe TPU3HAKU U BBaI/IMOCBSB—I; U3yYEHHBIX MOHSATHH, TIPUMEHITH COOTBETCTBYIOIIUE MOHATHS npn OIMCAHWU |
' CTPOCHHS! 1 CBOMCTB HEOPraHWYECKHX M OPraHWIECKHX BELIECTB 1 HX npeBpameHHH 3
29 B3aMMOCBSI3b XMMHMUYECKUX 3HAHUM C MOHATHSIMHU W IPEACTABICHUSAMM JPYIMX MPEIMETOB JUIS Gostee OCO3HAHHOTO
' [IOHMMAaHHs U 0OBICHEHHUS CYIITHOCTH MaTepHAIbHOIO €IMHCTBA MUPa ;
3 CdopMupoBaHHOCTH YMEHHS UCIIOIL30BATh: |
31 HAaUMEHOBAHMS XHMHUYECKUX COEIMHEHHH MEXIyHapOIHOIO COI03a TebpeTqucxoﬁ U nﬁﬁfcnanﬁoﬁ XMMUH U TpHBI/:
. aJIbHBIE HA3BAHHUS BEIIECTB, OTHOCSIIUXCS K H3y4EeHHBIM KJIaccaM OpPraHUYeCKHUX M HEOPTaHMYECKHX COETMHEHUH
39 XI/IMI/I‘ICCK};IO CHMBOJIHKY JIJISI COCTaBnéﬁﬁﬂ bopmyn Heopraanecknx BEIIIECTB, MO‘J'ICKy,TISIpHBI”XWI/I CTPYKTYpPHBIX (pa3-
' BEPHY THIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHHYECKHX BEIIECTB
4 CdhopMupoBaHHOCTB YMEHHS KJIacCU(UITUPOBATD:
41 HEOPraHWYeCKHe BEIIECTBA, CAMOCTOSTENBHO BEIOMPATh OCHOBAHHUS M KPUTEPUH JULL maccmbnxaunn M3y4aeMbIX XI/IMI/I-V
. YeCKUX 00BEKTOB |
49 OpraHUYecKHe BEIecTBA, CAMOCTOSATENHHO BEIOMPATh OCHOBAHHUS M KPHTEPUH VI KiIacCH(DUKAIMA U3yIaeMbIX XUMHYE-
' CKUX 00BEKTOB ‘
43 I10 Pa3IMYHBIM MIPU3HAKAM (YUCIIy M COCTaBy peampy_}(;ﬁmx BEIIECTB, TeHHOB;)My o (eKTy peakiuu, I3MEHEHHIO CTeTIe-

Heil OKUCIICHHS YIEMEHTOB, OOPaTHMOCTH PEaKIliH, YIACTHIO KaTaIu3aTopa)




.

COpMHpPOBAHHOCTh yMEHHS XapaKTePU30BaTh SIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM H BO30YXKIEHHOM CO

3 CTOSIHAH) ¥ HOHOB XHMHYECKHX dJieMeHTOB 1 — 4 mepuonos Ilepuomuueckoii cuctemsr JI.M. Menneneesa u ux Ba- |
JIEHTHBIE BO3MOKHOCTH, HCIIOJB3Ys IOHATHS §-, P-, d-3TIEKTPOHHBIE OPOMTANIH, SHEPTETHICCKIE YPOBHU
6 ChopMHPOBaHHOCTH YMEHHS OOBACHATH 3aKOHOMEPHOCTH W3MEHCHUS! CBOUCTR XMMUYECKHX SIIEMEHTOB H obpazye-
MBIX UMH COSIUHEHUH 10 IEPHOAAM U I'PyIIIam
7 ChopMHPOBAHHOCTb YMEHHSI COCTABIATh YPABHEHUs XUMUYECKUX PEAKIHH I PACKPBIBATH MX CYIMHOCTS:
7.1 OKHUCJIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI [OCPEACTBOM COCTABIICHHA BJIeKTPOHHOFO OaaHca STHX peaKkLui
79 | YPaBHCHHS peaKiui paanqHHx THIIOB; TIOJIHBIE M COKPAIIEHHBIE YPaBHEHUS PeaKIUil HOHHOIO OOMEHA, YYHUTHIBas
' YCIIOBHSI, TP KOTOPBIX 3TH PEAKITMH HAYT 110 KOHIIA
7.3 i peaxIuii THApOIH3a, peaxunn KOMnneKcoo6pa3013anI (Ha anMepe FH,I[pOKCOKOMHHeKCOB LHHKA 1 aJ'IIOMI/IHI/ISI)
8 | CQ)opMHpOBaHHOCTL YMEHHSL O/ITBEPK AT
- Ha KOHKPETHBIX MPUMEpPaxX XapaKTep 3ABUCHMOCTH peaKIMOHHOM CII0COGHOCTH OpFaH;%CKHX COeIMHEHUH OT Kp:dTi-V}
8.1 HOCTH ¥ TUITa KOBAJIEHTHOM CBSI3H (G- U M-CBA3H), B3AMMHOTO BIUSHHS aTOMOB H TPYIIIT ATOMOB B MOJICKYJIaX, & TaKke
OT 0COOEHHOCTEH pean3alu PA3HIHBIX MEXAHH3MOB IIPOTCKAHNS peakuuit
8.2 XapaKTepHble XUMHYECKHE CBOMCTBA BEIECTB COOTBETCTBYIOMIUMHU 3KCHepI/IMeHTaMI/I I/I;HI/EIMI/I ypaBHeHI/II/I XHMH- |
. YECKMX peaKkui
ChopMHPOBAaHHOCTH YMEHHS );apaKTepI/I?»OBaTB COCTaB M Ba)KHEHIIIME CBOMCTBA BEIECTB, IIPUHAIICKAITUX K OIIPEae- |
9 JEHHBIM KJIaccaM M IPyIIaM COEIMHEHUH (IIPOCThIE BEMECTBA, OKCUIBI, TUIPOKCHUIBL, COJIA; YTIICBOIOPO/ILL, IPOCTHIC
>upHI, CIIHPTHI, HEHOJbI, ATbIETHIbI, KETOHBI, KAPOOHOBBIE KMCIOTHI, CIOXKHBIC dQHUPEL, KUPBI, YIIEBO/BI, aMHUHE,
AMHHOKHCJIOTBI, OETIKH)
10 ChopMHPOBaHHOCTH YMEHUS IPOBOJUTE PACUETHI IO XUMHUYECKUM d)opMynaM ¥ ypaBHEHUSIM XHMHYECKHX PEaKIHi ¢
UCIIOJIB30BaHUEM (PH3MIECKUX BEIHYUH:
10.1 Macchel (06bEMa, KOJIMYecTBa BEINECTBA) IPOIYKTa PEaKIHH, ecnn;mo U3 UCXOJTHBIX BGECCTB JIAaHO B BHJIE pacTBOpa

C OIpeeNIEHHOM MacCOBO 10Jelf paCTBOPEHHOTO BENIECTBA I JIaHO B U30BITKE (MMeeT IPUMECH)




10.2 I( MacCcOBOH HJIM 00BbEMHOM J0JH, BEIXOA MPOIYKTa PEaKIUU !

10.3 TeIIoBoro 3¢ dexra peakimii
104 | OOBEMHBIX OTHOIIIEHUN ra30B
10.5 [0 HAaXO0XICHUIO XUMUUIECKOH (hOpMYJIbI BELIECTBA

Bnanenue cucremoli 3HaHMH O METOJAaX HAYYHOTO ITO3HAHMS SIBJICHHU MPUPOIBI, MCIIOJIB3YEMBIX B €CTECTBEHHBIX
11 HayKaX M yMEHHE IIPUMEHATDH 3TH 3HAHUS IIPH SKCIIEPUMEHTAIBHOM HCCIICIOBAHUHU BEINECTB U JIIS OOBSICHEHUS XH-

MHYCCKHUX SIBJICHI/II\;I, HMCIOHUX MECTO B IPHUPOIEL, HpaKTI/I‘ICCKOﬁ JIESITEIILHOCTH YeJIOBEKA 1 B IIOBCETHEBHOM KU3HU

CdopMupOBaHHOCTS YMEHHS IPUMEHSTH (HUCIIONB30BaTh) 3HAHKMS O COCTABE U CBOMCTBAX BELIECTB I SKCIIEPHMEH-

TaJIbLHOU IIPOBCPKH T'HIIOTE3 OTHOCUTECIIHHO SaKOHOMepHOCTef/'I IIPOTCKAaHUA XHUMHYCCKUX peaKuHﬁ U ITPOTHO3UPOBAHUA
12 ! BO3MOXKHOCTEH HX OCYLICCTBJICHHUA, CUCTCMHBIC XUMHYCCKUEC 3HAHUA I OOBICHEHUS U IIPOTHO3UPOBAHUA HBHCHHﬁ, ;
HMCIOIMUX €CTECTBECHHOHAYYHYIO IIPHUPOAY, I IPHUHATHSA I'PAMOTHBIX pemeﬂnﬁ np06neM B CHUTyallusaX, CBA3aHHBIX C

XUMHER

CdopMHpoBaHHOCTh YMEHHS IUITAHUPOBATh M POBOIUTEH XFMHUECKUM DKCIIEPUMEHT (II0JIyYEHHE U M3yJeHHe CBOUCTB
HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB, KAYECTBEHHBIE PEAKIIUU YIJIEBOJAOPOJIOB PA3IUMYHBIX KJIACCOB M KHCIO-

13 POACOACPIKAINX OPTaHHYCCKUX BEIICCTB, PECHICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 paClIO3HABAHUIO HECOPIraHUYCCKUX

U OPraHHYECKHMX BELIECTB) C COONIIOAECHUEM IpaBUiI OE€30IIacCHOr0 OOpaIleHHs ¢ BEIeCTBaMU H JIabOpaToOpHBIM 000-
pyZnoBaHHEM; (POPMYJIHPOBATH LIENH UCCIIEIOBAHUS; IPEJCTABISTh B PA3IMIHON (POpME pe3yNIbTAThl IKCICPUMEHTA, |

AHAJIU3UPOBATH U OLICHHUBATH UX JOCTOBECPHOCTH

CdopMHpPOBaHHOCTH YMEHHUS OCYIIECTBIATh IICJICHANPABICHHBIH MOUCK XUMHUYECKONM MH(POPMAIUK B Pa3HIHBIX HC-

14 TOYHHKAX (Hay4yHas ¥ y4eOHO-Hay4Has JIMTEepaTypa, CPeICTBa MaccoBOi HH(popMaImu, cets MIHTEpHET U Ipyrue), Kpy-
THYECKA aHAM3UPOBATh XMMHYECKYIO HH(OPMALIHIO, epepadaThiBaTh €€ U HCIOIb30BaTh B COOTBETCTBUM C I1OCTAB- |

JICHHOM y4eOHOM 3aaueit

ChopMHPOBaHHOCTh YMEHHS IIPOTHO3UPOBATh, AHAIM3UPOBATh U OIIEHUBATh HH(DOPMAILMIO C IMO3UIUM SKOJIOTHIECKOH

15
6e30I1aCHOCTH IOCIIENCTBUM OBITOBOW M MPOU3BOJICTBEHHOM NEATEIBHOCTH YeNIOBEKA, CBA3AHHOM ¢ IepepaboTKON Be-




oICCTB; C(i)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OCO3HAaBaTh OINACHOCTH BO3ACHMCTBHUSL HA >KUBBIE OpPraHu3Mbl OHpeI[eJ'IéHHBIX BC- |
IIEeCTB, IIOHUMAasl CMBICJI IIOKa3aTCJIsd HpeHCHLHOﬁ ,I[OHYCTI/IMOI\/’I KOHIICHTpAllMM, W ITOJACHATH Ha IIpHMEpax CIIOCOOBI i
|

YMCHBIICHHUA U IIPEAOTBPAILICHUS UX BPEITHOI'O BO3JCHUCTBUS HA OpraHnu3M 4Y€JIOBCKa




EPEYEHD DJIEMEHTOB COAEPKAHMUSI, IPOBEPSIEMBIX HA EI'D ITO XUMHUH

S —— -
Kox  II ‘

n  TlpoBepsiemMblii 3J1€MEHT COACPKAHMIA .

} 1 Teopemqecxne OCHOBBI XUMUH |

| ~ CrpoeHue BelecTBa. COBpeMeHHaﬂ MOJIeIb CTPOCHHUS aToMa. PacnpeneneHHe aneKTpOHOB () 3Hepremqec1<nM yp0BH$IM Knac- ‘

| 1.1 | cuduxamms XUMUYECKUX JJEMCHTOB. OCOBEHHOCTH CTPOEHHMS SHEPIeTHUECKUX yPOBHEH aTOMOB (s-, p-, d->EMEHTOB). OCHOB-

j ~ HOe 1 BO30YXK/IEHHOE COCTOSHIS aTOMOB. DJeKTpOHHASA Kompnrypaum aroma. BaJIeHTHBIe SIEKTPOHEI 1

\ 3 [lepromryeckas CHCTEMA XUMHIECKHX 3JIEMCHTOB JI.1. Menneneesa. (Dmnqecmm cmbici [eproamaeckoro 3akona JI.1. MeH- w
; 1.2 = neneesa. [Ipyu4uHBI K 3aKOHOMEPHOCTH H3MCHCHUA CBOMCTB SIEMEHTOB M WX COEIUHEHHIT IT0 TIepHOaM H rpynnaM. 3aKoHOMEP- |

| HOCTHU B UBMCHCHUU CBOMCTB HpOCTBIX BEUICCTB, BOﬂOpOIIHBIX COCIII/IHCHI/II/I BBICHIHUX OKCI/I,[[OB u l"I/II[pOKCI/I}IOB \

| 1 3 | BaJ'[eHTHOCTB 3HeKTpOOTpI/ILIaTeJII>HOCTI> CreneHp OKHCICHUS

37 - BH/:UJ ngﬁqe;«); .0139131/1 (KQM;ITHaH;OH;; MeTgHJ;IquKjﬂiBOHOPOHQﬂ) u Me;mmm;ee 06;6\30BaHI/I; MC>KMEICKY- |
‘ 1.4 - JpHBIe B3AMMOJICHCTBHS. BelecTBa MOJEKyJIAPHOTO "M HEMOJIEKYJSPHOrO CTPOCHHS. Tunsl KpUCTALTHYECKUAX PEIETOK. | |
| | 3ABHCHMOCTD CBOMCTBA BEIIECTB OT THIIA KPACTAILIAIECKON PEIIETKH
| 157* )&anec;m I;eakunz Knéccmpmcaum XI/TMI/I‘IQCJKI/; p;u;ym B Heopraanéc;(); Hiogpiraﬁuqiec;)g );/IMI/;I 3a1<70H7 COXpaHEHHS

' MacChl BEIIECTB ‘

| |
1.6 CKOpOCTB peakiu, €€ 3aBHCUMOCTD OT pa3nnt1me (baKTopOB

%—« —— e S - —
1.7 TemnoBsle 3(1)¢)eKTLI XMMMUYECKIX PEAKIUH. TepMongquCKne ypaBHEHUA
| o B - - |
‘ 18 OGpaTiMble peakiuy. XHMHIeCKoe paHoBecue. DakTOpl, BIUAIOMNE Ha COCTOSIHUE XUMHUYECKOTO paBHOBGCI/ISI [MpuHIUI JIe
:  Illarense |
1 19 | BHeKTponnanecxaﬂ muccoranyst. CHbHbIE U cradbie 3MeKTpoauTsl. Cpesia BOMHBIX paCTBOPOB BEILIECTB: KHCasi, HEUTpalb- |

Hasl, [eJIo9Hasd. CreneHp JUCCOIUAIIUH. Peakxniyy MOHHOI'O obMeHa —_}

|
r 1.10 anponm coueit. IoHHOE MPOU3BENECHHUE BOJIBL. Bonoponﬂmn nokasarenb (pH) pachopa }




Crioco6sl  BEIpaXEHUS KOHueHTpaI_II/II/I paCTBopOB MaccoBasi J10Jisl paCTBopeHHoro BEIIECTBA, MomlpHa;I KOHIICHTPALIHs.

IIpaBuiio 3aitnera

L HacepimenHbple 1 HEHACHIIIEHHBIE PAaCTBOPHI, PacTBOPHMOCTS. KpI/ICTaJIJIOFI/IIIpaTBI
L 12 OKPiéﬁHTenLHo -BOCCTAHOBHUTEIIHHEIE fé;kunﬂ [ToBeeHre BemEeCTB B cpeiax ¢ pa3HbIM 3HAUCHHUEM pH Mertoast 3neKTp0HH0ro
' Oastamca
1.13 DNEeKTPOJN3 paCTBOPOB U PACILJIaBOB COJIEH
2 OCHOBBI HEOPraHMYECKOH XUMHUH
2.1 Knaccmbnxaunﬂ HeopraHuvecknx coequHenuii. Homenkmarypa HeopraHquCKHx BEINECTB
» 29 XuMH4ecKue CB(;/AIkC"[‘»I;Z‘l;Ba)KHeI/IHII/IX METaJJIOB (HATpHi, KaJIui, Kaablluii, MAarHUH, aTIOMUHUM, IIUHK, XPOM, ~>;<ene30 MeJb) U UX
' coequnennii. O0mue CHOCO6BI TOJIyYEHHS] METAJIOB
3 XHMqucgﬁg CBOMCTBA Ba)XXKHEHIINX HEMETAIJIOB (I’aﬂO;‘e‘HOB -CepLI as3orTa, (bocq)opa yriepoja u erMHHs[) M MX COCTHHCHHH
' (oxcumoB, KHCIIOPOJICO/IEPIKAIIHX KHCIIOT, BOTOPOIHBIX coem/IHeHHﬁ)
2.4 I'eHeTHyeckas CBsI3b HEOPraHWYSCKUX BEIICCTB, MPUHAICKAIUX K Pa3IHIHBIM KJTaccam
2.5 WNnentuduxamms HeopraHquCKHx COC}II/IHCHI/II/I KauectBennsie peakiuu Ha HeopraHqu;KHe BEIIEeCTBA X HOHEI
3 OcHOBBI opraHHqéCKOH XUMUHU
OCHOBHBIE MTOJIOKESHHUS TEOPUH XUMUYECKOTO CTPOCHHS OpraHuueckux coenuneHuii A.M. bytieposa. VrﬁéponHLn‘/i CKEJIET Op-
31 TaHUYECKOH MOJIeKyJIbl. KpaTHOCTh XMMHUUYECKOU CBS3H. S- U P-CBSI3U. Sp3-, sp2-, Sp-THOpUAU3AIMUA OpOUTATIEH aTOMOB yIJIEpPO-
' Ja. 3aBHCHMOCTH CBOWCTB BEIECTB OT XHMHYECKOro CTpoeHHsl MoJiekys. ['omonmoru. I'omonormueckuii psn. Mzomepus u
H30MEpHI
3.2 ITousrue o &;};HKHI/IOHaJILHOITI rpynne. OpueHTanmoHHbIe 3G (EKTH 3aMeCTUTENEH
13 HpencréBneHHe 0 KiaccH(UKAI[MH OpraHHYecKHux BemecTB. HoMeHkmaTypa opraHHvIecKux coezmHeHHﬁAtcncreMaTqucxaﬂ) 5
' TPUBHAJILHEIE HA3BAHMS BAKHEHUINNUX MIPEACTABUTEIICH KJIaCCOB OPraHMECKHX BEIIECTB
3.4 CBO6OI[HOpa,HI/IKaJII>HI>II/I ¥ MOHHBIM MeXaHU3MbI peakiud. [loHsTHE 0 HyKIIeouiIe U NEeKTpodHIe. HpaBHno MapKOoBHHKOBA. |
. |

|




3.5

AJKaHEL XI/IMI/I‘IGCKHC CBOMCTBA aJIKaHOB: FaJIOFCHI/IpOBaHI/Ie ILCFI/IHpHpOBaHI/IC TCpMI/ILICCKOC pasnoxceHHe erKI/IHF HU30MEPU-
3alus, TOpCHHUC. HonyquHe AJIKaHOB. HI/IKJIOHJ'IK&HI)I. CHGHI/I(I)I/IKa CBOMCTB IMUKJIOAJIKAHOB C MaJIbIM pasMEpoOM IMUKIIA. Peakunu

IIPUCOCANHECHUA U PAJUKAIIBHOTO 3aMCIIICHUS

3.6

AnkeHpl. XMMHUYECKHE CBOMCTBA: peaKUU MPUCOSANHEHUS (TaJlOr€HUPOBaHUE, THIPUPOBAHKE, THIPOTAIOTeHHPOBAHUE, TUpa-

TaIusl), TOPSHHUS, OKUCIICHUS U TOJIMMEPH3AIHH. HpOMLIH_IJIeHHBIe u na6opaT0pHLIe CII0COOBI MOy eHHS! ATKEHOB

3.7

AnkagueHpl. XHMHYECKUE CBOMCTBA aIKaUCHOB: PEAKIHH HpI/ICOC,Z[PIHeHI/ISI (rpmpnpOBaHHe rajJoreHNpOBaHNE), ropeHHﬂ  T0-

JIAMEpHU3alu. HOJ'IY‘ICHI/Ie AJIKaIUECHOB

3.8

Anxugpl. XMMHYECKHE CBOMCTBA: PeaKIMK MPHCOCTUHEHUS (TaJIOT€HUPOBAHKE, THAPUPOBAHUE, THAPATAIINS, THAPOrAJIOTCHUPO-

BaHI/Ie) Kak croco0 IIOJIYYCHH S IIOJITMMEPOB U JPYTrUX IOJIE3HBIX IIPOAYKTOB. Peakuuu 3aMereHus. FOpCHHC aleTUJICHA KaK HC-

TOYHHK BBICOKOTEMIIEPATYPHOI'O IINTAaMEHH JJII CBAPKU U PE3KHU MCTAJIJIOB. HpI/IMeHeHI/Ie alCTHJICHA
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Apenbl. XUMHYECKHE CBOMCTBA GEeH30J1a: PeaKIUy NEKTPOGHIFHOIO 3aMEIIeH s, IPUCOEIUHEH S (THIPHPOBaHKE, TallOTCHHU- |

poBanue). Peakuus ropenus. OCoGEHHOCTH XMMUYECKUX CBOMCTB Toiyona. IlomydeHne Genzona. OCOOEHHOCTH XUMHYECKHX '

CBOI/ICTB CTHpOJIA. HOHI/IMepI/BaI_[I/IH CTHUpPOJIA. CHOCO6BI HOHy‘IeHI/IH u HpI/IMCHCHHe apOMaTI/I‘IeCKI/IX yrH@BOI[OpOI[OB

3.10

CanTH IIpenenpHBIE OMHOATOMHBIE CIIUPTHL. XUMHYECKHE CBOWCTBA: B3aHMO/ICHCTBHE C HATPUEM KakK CIIOCOO yCTaHOBneHH;I 3
HAJIMYAS THAPOKCOTPYIIIBL, C FAOTCHOBOIOPOIAMH KaK CIIOCO0 MONyYeHHs pacTBOPHTENel, BHYTPH- U MEXMOJICKYIApHAs Jie- |
runpaTanus. Peakius ropenus. Ilomydenue sTaHoNA: Peakiis OPOXXEHHS INIOKO3BI, THIpaTalds dTUJICHA. JTHJICHIIIMKOIb U

TIIHOECPUH KaK NPEACTaBUTEIN HpC,IIGJIBHBIX MHOI'OATOMHBIX CHI/IpTOB

3.11

denoy. XuMHYeCKUe CBOUCTBA (peHoa (peakMy C HaTPUEM, THIPOKCUIOM HaTpus, OpoMom). HonyquHe q)eHOJIa

3.12

Anpieruapl. XHMquCKHe CBOMCTBA MIpEICNbHBIX AIbJETUJOB: T'MJAPUPOBAaHHE; KAYECTBCHHBIC PEAKIUU Ha Kap60HI/IJII>HYIO
rpynmy (peakius «cepeOpsHoro 3epkaia», B3aumopeiicTaue ¢ rugpokcunoM Meau (II). Ilonydenue mpenenbHBIX albIErUuIOB:

OKHCJICHHC CIIMPTOB, rHApaTanusd alcTUJICHA. AIIeTOH Kak IIPEACTAaBUTEIb KETOHOB. OcobenHOCTH PCaKIy OKHUCJICHUA alleTOHA

3.13

Kap6OHOBBIC KHCJIOTEL. XHMHYECKHE CBOMCTBA MIPEACIIBHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT. OCO6CHHOCTI/I XUMHYCCKHUX

CBOMCTB MypaanHoﬁ KHCJIOTHI. HonyquHe MMPEACIIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKUCJICHHE aJIKaHOB, aJIKEHOB,

IIEPBUYHBIX CIIUPTOB, AJIBACTHIOB. Bricmme IIPEACIIbHBIC U HETIPEACIIbHBIC Kap60HOBBIC KHCJIOTBI




3.14

Cnoxubie 3upsl ¥ Xupbl. CIIOCOOBI MONyYeHHs CIOXKHBIX 3(upoB. OOpaTUMOCTh peakiuu sTepudukanuu. IIpuMenenne

CJIOKHBIX 3(HPOB B IMHUIIEBOM U Map(HroMepHO# MPOMBIIUIEHHOCTH. JKHPhI KaK CII0XKHBIe 3()UpHI MIUIEPHHA U BBICIIUX Kap0o-

HOBBIX KUCIOT. XHUMHYECKHE CBOWCTBA XMPOB: THAPUPOBAHIE, OKUCICHUE. [ HAPOITH3, UK OMBUICHHE, )KUPOB Kak CIOCOO Ipo-

MBIIIJICHHOT'O ITOJIYYCHUS COJIeH BEICIIIHNX Kap6OHOBBIX KHCIIOT. MBITA KaK COJIH BBICIIIHX Kap60HOBI>IX KHCJIOT

XUMHYECKHE CBOMCTBA TJIFOKO3BL: PEAKIMH C YYaCTHEM CIUPTOBBIX M aJIBJACTUAHOW TPYNH U MOJIOYHOKHUCIIOE 6po>KeHHe HpI/I-
MEHEHHE TIIIOKO3bI, €€ 3HAaUCHUE B JKU3HECITEIILHOCTH Opranu3Ma. Jlucaxapuipl: caxapo3a, MajibTo3a. BoccraHaBIuBaromue u
HEBOCCTaHABJIMBAIOIUE qucaxapuasl. [ maponus aucaxapuaoB. [lonmncaxapuapl: Kpaxmai, rmukoreH. CTpoeHue MaKpOMOJIEKY I
Kpaxmajia, IIMKOT€Ha U MEJUTI0N036I. DH3MUecKre CBOMCTBA KpaxMaia U LEJUTION03bl. XHMUYECKHEe CBOMCTBA KpaxMala: THIpo-
JIM3, KAUeCTBEHHAsl PeaKIlus C HOJAOM. XHMHUYECKHE CBOMCTRA LEJLTIOJIO3bI: THAPOJIN3, ModydeHuHe 2pupoB mesumono3sl. [Tonarue

00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK)

AMUHEL. AMHHEBI KaK OpPraHUu4YCCKHUEC OCHOBAHUSA: PCAKIIUHA C BOI[OI/I KHUCJIOTaMU, PEAKIHUA I OpeHHH AHI/IJII/IH KakK HpeI[CTaBI/ITCJ'IB
apoOMaTUYCCKUX aMHUHOB. XUMHYECKHE CBOICTBA aHHJIMHA: B3aWMOJICUCTBHE C KHCJIOTaMH, 6pOMHOH BOIIOI/I, OKHCJICHHE. |

HonyquHe AMHHOB AJIKHJIMPOBAHHUEM aMMHAaKa U BOCCTAHOBJICHUEM HHTpOHpOI/ISBOl[HI)IX yrHeBOIIOPOILOB

3.17

AMI/IHOKI/ICJ'[OTBI I/I OeIKkH. AMHHOKHCIIOTHI KaK aM(l)OTepHI)IC OpI‘aHI/I‘-IGCKI/Ie COCIUHCHHUS. OcHOBHBIE aMI/IHOKI/ICJ'IOTBI 06pa3y10- |

e OenKH. XHMHqGCKHe CBOMCTBa OEJIKOB: THIPOJIH3, JICHATY pallHisl, KaeCTBCHHbIE (uBeTHBIEC) peaxiuy Ha Oenku

3.18

CTpOGHI/Ie H CTPYKTypa IIOJIMMEPOB. 3aBHCHMOCTH CBOICTB HOJ'II/IMCPOB oT CTpOCHI/I}I MOJICKYJI. OCHOBHEBIE CIIOCOOBI HOJIy YCHUA

BBICOKOMOJICKyJI}IpHBIX COCITUHECHHI: pCaKkuuu HOHI/IMepI/I3aI_II/II/I u HOHHKOHIIGHC&HHI/I Knaccmbmcauuﬂ BOJIOKOH

3.19

I/II[CHTI/I(bI/IKaIII/ISI OpraHn4eCKux COEIUHEHUH. PCH_ICHI/IC OKCIICPUMCHTAJIbHBIX 3aJla4 Ha pacno3HaBaHHe OpI‘aHI/I‘-ICCKI/IX BeIl[eCTB

3.20

I'eneTnyeckas CBSI3b MCXKAY KJIaCCaMU OpPraHH4YCCKUX COE€IUHECHHUI

XuUMUS 4 )KA3HD

4.1

XuMHus B IIOBCeTHEBHOM u3HU. [IpaBuia 6e30macHo paboTHl ¢ €IKUMH, TOPIOYNMH ¥ TOKCHYHBIMU BEIIECTBAMU, CPEACTBAMH

OBITOBOM XUMHUU

4.2

XUMHS U 3I0POBbE. XUMHUSI B METUITUHE. XUMHUS B CEJIHCKOE X03IMCTBO. XUMUS B IPOMBIIIUICHHOCTH. XUMHs ¥ SHEPIE€THKA: IIPH-

POMHBIA U HMOMYTHBIH HE(TSIHOH rassl, HX cocTaB U Hcnosb3oBaHue. CocraB HepTH U €€ nepepaGOTKa (HpHpO,ZIHBIe HCTOYHHUKH




YTJIEBOJIOPOIOB)

XUMHA B OKOJIOTHS. XUMHYECKOe 3arpsA3HEHUC Oprmanmeﬁ Cp€Iabl U €0 IMOCJICACTBUA. OxpaHa I‘I/I,I[pOC(l)epLI, II0OYBBI, aTMO-

4.3 chepsl, Guopbl U (ayHBI OT XHMHUYECKOro 3arpsi3HeHHs. IIpobneMa OTXOJ0B M NMOOOYHBIX NPOMYKTOB. AJIBTEPHATHBHBIC
HCTOYHUKH SHCPIruu
- OO61ue mpencTaBIeHUs O HpOMBII_HJ'IeHHI)IXvCHOCO6aX IOJTyYeHHs] XUMHYIECKUX BEIIEeCTB (Ha IMpUMepe NIPOU3BOJICTBA aMMHUaKa,
4.4 cepHOM KuCIOThI). YépHast u 1BeTHas MeTaLTyprus. CTEKIO U CHIIMKATHAs IPOMBIIUIEHHOCTD. IIpoMBIIIIEHHAsS OpraHnYecKas
xumust. CBIpBE TSI OpraHNYeCcKOM IPOMBIILIEHHOCTH
| 5 Tunel pacuéTHBIX 3a1a4
B 51 ' PacuéTs! Maccht BEIleCTBa WK 00BhEMA ra30B 10 H3BECTHOMY Konnqé;¥ﬁ;l—1;éiueCTBa Macce Wi 06Lemy OJTHOTO U3 y“IaCTBYIO-i
' X B PEaKI[UH BEIIECTB
52 Pacuérer TemoBoro 3¢ dexra peakuu
53 Pacyérel 00BEMHBIX OTHOIIEHHUH ra30B IPH XMMHYECKHX peéxﬁ;mx -
- 5.4 PacquLI Macchl (00BEMa, KOIMIECTBA BeIHeCTBa) POAYKTOB peaKLum "eCJ'II/I OJIHO U3 BeLﬁeCTB JIAaHO B H36LITKe (nMeeT HpHMeCH)
55 - Pacuérer MaccoBoii UM 0OBEMHOMN JOJIM BEIXOJA TPOJIYKTa PeaKIin O"; _Teopemqecxn BO3MO>KHOT'O
N 56 ' Pacu@TEr MACCH (06BéMa, KOTHYECTBA BEIECTBA) IIPOAYKTa PEaKIIH, €CJIA OJHO U3 BEIIECTB z[a;{o B BHJIE pachopa c ompeze-
‘ JEHHOH MaccoBOi J1oJieii paCTBOPEHHOTO BEIECTBA
5.7 PacquLI C MCIIOJIB30BAaHHEM MOHITUN «MAcCcoOBasi OIS, «MOJISIpHAsi KOHIIEHTPAIUs», <<paCTBOpHMOCTB>>
5 8 HaxoxaeHue MoeKyIIpHOH GOpMyIIBl OpPraHMYECKOro BEIIECTBA 110 €r0 INIOTHOCTH M MAacCOBBIM IIOH5£M 3JIEMEHTOB, BXO,I[SIIIII/IXi

‘ B €0 COCTaB, UJIH I10 MIPOAYKTaM CropaHus
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