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HHOACHUTEJBHAA 3AIINCKA
HopmaTuBHO-IpaBoBbIe JOKYMEHTBI, HA OCHOBAHUM KOTOPBIX pa3padoraHa padoyasi mporpaMmma:

Hacrosimas pabouas mporpamma mo xumuu s 10 Kimacca OCHOBHOM 001eo0pazoBaTenbHON
IIKOJIBI COCTABJIEHA HA OCHOBE CIEAYIOIIUX JOKYMEHTOB:

e @enepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
benepaumy.

e Ha OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTeNbHOU
IporpamMMbl OCHOBHOT'O 001ero odpasosanusi, npeacrasieHubix B PI'OC 000, a Taxxke
Ha OCHOBE (eiepaabHOi pabodel IporpaMMbl BOCITUTAHUS

e ABTOpckoW mporpammbl Kypca xumuu Uit 10-11 kmaccoB o6mieo0pazoBaTeIbHBIX
yupexaeHui, onyonukoBanHas uzaarenbctBoM «lIpocsemenue» B 2020 roxy (CoopHUK
IporpaMM Kypca XUMHM K yueOHuKaM xumuu aBtopoB I'.E.Pym3utuca, ®@.I'.®enpamana
st 10-11 kmacco).

e VYyebnoro urana MbOY «bensuckas COI» na 2023-2024 yueOHbIH TOI.

e [Iporpammsl Bociutanus MbOVY «bensuckasCOLL na 2021-2025 y4eOHbIit ro/1.

IInanupyemble pe3y/ibTaTbl 0OCBOCHHS Y4eOHOI0 peaMeTa, Kypca

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHUS 00yUarOIITUMUCS
mporpaMm CpeiaHero oOmiero o0pa3oBaHUs (JUYHOCTHBIM, METANPEAMETHBIM |
npeaMeTHbIM). Hay4yHo-MeToanueckoil OCHOBOM [JIsi pa3pabOTKH  IJIaHUPYEMBIX
pe3ynbTaTOB OCBOEHUS MPOrPaMM CPEIHEr0 00IIero 00pa3oBaHMs ABJISETCS CUCTEMHO-
NEATEIBHOCTHBIN MOIXO/I.

B coorBercTBUM ¢ CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTa « XMMUS» Ha YPOBHE CPEIHEro OOIIero
o0pa30BaHMs BBIJIEICHBI CIEAYIOINE COCTABISIONIHE:

OCO3HAaHME OOYYaIOIUMHCS POCCUUCKOM TPaKJaHCKOW  HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIIEHHUIO;

HaJU4re MOTUBAIUU K O0yUCHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JHMYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEN U UCTOPUUYECKUX TPaIuLMi 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4YalolIUXCsl PYKOBOJACTBOBAaThCS B  CBOEH
NEATENbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMMU, IPUCYLIMMH LIEIOCTHON CUCTEME
XUMUYECKOTO 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS SKOJOTHUYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HEHHBIE TUUIAHBI.

JIMYHOCTHBIE PE3YJIBTATBl OCBOCHUS MPEAMETA K XUMUSD» TIOCTUTAKOTCS B €IUHCTBE
yu4eOHOW M BOCHHUTATEIbHOW MAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHMH,
COLMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU U UI€aJaMU POCCUMCKOIO



IpaXJaHCKOTO 0OIIeCTBa, MPUHATHIMU B O0IIECTBE HOPMAMHU U MPaBUJIAMHU NIOBEICHHUS,
CHOCOOCTBYIOIIUMH TIpOILIECCAaM  CaMOIO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOTO
CTAaHOBJICHMSI JINYHOCTH O0YyYarOIIHNXCS.

JIMUHOCTHBIE ~ pe3yNbTaThl  OCBOGHHUS  mpeameTa  «XHUMHs»  OTpakaroT
c(OPMHUPOBAHHOCTh ~ ONBITA IIO3HABATEIBHOM M  TNPAKTHYECKOW  JIEATEIbHOCTH
00yYaromuxcs 1o peagu3aliy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMS

OCO3HAHMS OOYYaIONMMKCS CBOMX KOHCTUTYIMOHHBIX IPaB MU OOS3aHHOCTEH,
YBKCHHUS K 3aKOHY U IIPABOIOPSIKY;

MPEJICTABIICHHS O COMUAIBHBIX HOPMaXxX W MpaBHIaX MEKIHYHOCTHBIX OTHOIICHHUN
B KOJIICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW EATEIBHOCTH NMPH CO3AAaHUU YIeOHBIX
IPOCKTOB, PEIICHUU YYEeOHBIX W TO3HABATCIIBLHBIX 3aJ]1a4, BBIMOJHCHHH XHUMHUYCCKHX
9KCICPUMECHTOB,;



CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MIPU aHAIHU3€E PAa3IMYHbIX BUJIOB YUEOHOH AESTENbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHUS

[IECHHOCTHOI'O  OTHOLIEHUs K HCTOPUYECKOMY M  HAy4YHOMY  HaCIEIUIO
OTCYECTBEHHOW XUMUU;

YBOKEHHUA K TMpoleccy TBOpUYECTBA B OOJacTH TEOPUM U MPAKTUYECKOTO
IIPUMEHEHUSI XHMMHHM, OCO3HAHUS TOrO, YTO JOCTWIKEHHS HAYKH €CTb pe3yJIbTaT
JUINTEIbHBIX HAOJIO/ICHUH, KPOIOTIMBBIX AKCIIEPUMEHTAIbHBIX [TOMCKOB, IOCTOSTHHOTO
TPyZa YYEHBIX U IPAKTUKOB;

MHTEpECAa W IO03HABATEJIBHBIX MOTHBOB B ITOJIYYEHHHM U IOCIEAYIOLIEM aHAIU3e
uHGOpPMAIIUHU O IEPETOBBIX TOCTIKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUSA .

HPaBCTBCHHOI'O CO3HAHUS, STUICCKOI'O ITOBCICHMA,

CITOCOOHOCTH OOCHHUBATb CHUTYyallMH, CBA3daHHBIC C XHUMHUYCCKUMH ABJICHUSIMU,
N IIPUHUMATDb OCO3HAHHBIC PCIICHNA, OPUCHTUPYSACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMEI
N ICHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE U IMOCTYIIKH CBOUX TOBapI/IHIeﬁ C HO3HHHI>1
HPaBCTBCHHBLIX U IIPABOBBIX HOPM M OCO3HAHHC HOCJ'IGI[CTBI/Iﬁ 9TUX ITOCTYIIKOB;

4) popMupoOBaHHUA KYJIbTYPHI 310POBbSI:

MOHUMAaHUS IEHHOCTEHN 3/I0pOBOTO U 06€30MacHOro 00pas3a KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY M TCHUXUYECKOMY
310POBBIO;

coONIoficHUs TpaBui 0Oe30macHOTO oOpaleHus C BelleCTBaMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM JIESITEIbHOCTH;

MMOHMMAaHUS [IEHHOCTH MPaBWJI UHAUBUIYAIHHOTO U KOJUIEKTUBHOTO OE€30IMaCHOTO
MOBEJICHUS B CUTYallUX, YIPOKAIOIIMX 3J0POBbIO U KU3HU JIOJEH;

OCO3HAaHMSI TIOCJIEACTBUM U HENPUATUS BPEAHBIX TMPUBBIYEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KypEHHUS );

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHUKATUBHOW KOMITIETEHTHOCTH B y4€OHO-UCCIIE0BATENBCKOM JEATETHHOCTH,
00I1IECTBEHHO T0JIE3HOM, TBOPUYECKON U JIPYTUX BUJIAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYaCTHE B PEIICHUU MPAKTUUYECKHX 3aJlad COIHAIbHOU
HaIIPaBJICHHOCTH (B paMKaxX CBOETr0 KJacca, IIKOJIbI);

UHTEpeca K TMPaKTUYECKOMY H3Yy4YeHHMIO TMpodeccuil pas3IudyHOro poja,
B TOM YHCJIe HA OCHOBE MIPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH,

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAJIbHOU TpaeKTOpUU 0Opa30BaHUs,
Oynymeir mpodeccuu W peanu3aliil COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4YETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M MOTPEOHOCTEH
00I111eCTBa;



6) IKOJIOTHYECKOr0 BOCIIMTAHUS:

HKOJIOTMUYECKH IIeJIECOO0Pa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU Ha 3eMJIE;

INOHMMaHUsl TJ00AJbHOIO XapakTepa 3KOJOTMYECKMX MpoOJeM, BIUSHUS
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATILHOM CPELBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOIB30BAHUS TOCTIKEHUN XUMUU JAJSl PELICHHS
BOIIPOCOB PALMOHAJIIBHOTO ITPUPOIOIIOIb30BaHHS;

AKTUBHOTO HENPUATUSA JCHUCTBUMN, MPUHOCALIMX Bpel OKpPYXKAaroUIEH NPUPOIHON
cpene, yMEHHsA MPOrHO3MPOBATH HEOJArONPUATHBIE SKOJOTMYECKHE MOCIEACTBUS
IPEANPUHUMAEMBIX JEUCTBUI U NIPEAOTBPAIIATh UX;

HaJIM4usl Pa3BUTOIO DSKOJOTMYECKOTO MBIIUIEHUS, JKOJIOTUYECKOU KYJIBTYPHI,
OIBITA JEATEIBHOCTU DKOJIOIMYECKOM HANPABICHHOCTH, YMEHHUsS PYKOBOJICTBOBATHCS
UMU B [103HABATEIbHON, KOMMYHUKAaTUBHON U COIMAJIBHOM MpPaKTHKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO NMPOTHUBOCTOATH UJIEOJIOTHU XeMO(poOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIECTBEHHON MPAKTHUKH;

NOHUMAaHUS CeU(UKN XUMUU KaK HAyKu, OCO3HaHUS €€ poju B (OpMHUPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IIEJIOCTHOTO  IpPEJCTaBICHUS
00 OKpyXaromeM MHUpEe Kak O ¢AMHCTBE MPUPOJILI M YEIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH M perIeHUH MPOoOJIeM COXPAHECHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUH JJIsI COBPEMEHHOM ITUBUIIM3AINH: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJM B CO3JaHUM HOBOW 0asbl
MaTepUaNbHONW KYJIbTYphI, PEHICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOMN, TUIIIEBON U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTHH MEAMIIMHBI, OOCCTICUCHUH YCJIOBHM YCIICITHOTO TPyJa M IKOJOTHYCCKU
KOM(OPTHOM KU3HU KaXKJI0TO YJIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJOB IMO3HAHMS,
UCIIOJIB3YeMBIX B E€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HWCIOJL30BaTh IOTydaeMbIe
3HAHMS JJIA aHajdu3a U OOBSICHEHHS SIBJICHUH OKPY)KAIOIIETO MHUPA M MPOUCXOISIINX
B HEM WM3MCHEHUWH, YMCHHS JellaTh 00OCHOBAHHBIC 3aKIIFOUYCHHSI Ha OCHOBE HAyYHBIX
($haKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIBIO TIOTYYCHUSI IOCTOBEPHBIX BHIBOJIOB,;

CITOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHUS IS PEIICHUS
po0JIeM B peaNIbHBIX KU3HCHHBIX CUTYaIIHSX;

WHTEpeca K MO3HAHUIO M UCCIIEIOBATEIBCKON IeATeTLHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTHBHOMY TOJIYYCHHIO HOBBIX 3HAHWW MO XUMHU B COOTBETCTBHH C JKH3HEHHBIMHU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3iuuHbIX cdepax mnpodeccuoHaIbHON
NEeSATeTLHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbIe pe3yIbTaThl OCBOCHHS YIEOHOTO MpeameTa « XUMUs Ha YPOBHE
cpeaHero obmero o0pa3oBaHUs BKIIIOYAIOT:

3HAYNMBbIE UL (dbopMupoBaHus MHUPOBO33pPEHUSA oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpeIMETHbIe) OOIlIeHayuYHble TOHATHUSA, OTPaKaOIIUe
IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHCHU(PHUKY METOI0B MO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPTUs, SIBICHUE, IPOLECC, CUCTEMA,
Hay4yHbIH (paKkT, IPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIIEIOBAHHE,
HaOJII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCajdbHble Yy4eOHbIC JeWCTBUS (MTO3HABATENbHBIE, KOMMYHUKATHUBHBIE,
pEryJisTUBHBIE), obecneunBaromuye (GpopmMupoBaHue (GyHKIHOHATIBHOW I'PaMOTHOCTU U
COLIMAJIbHOW KOMITETEHIIMH 00YYaroIINXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIE YUEeOHbIEC IEHCTBUS B IO3HABATEIBHOUN U
COLIMAIBHOM MPAKTHUKE.

MeTtanpeamMeTHbIE pe3yJIbTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU ACUCTBUSAMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble joruvyeckue JeHCTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U AKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATH LEIU ACATEIbHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUN UX JOCTHKECHUS,
COOTHOCHTB PE3YJIbTAThI IESITENBHOCTH C IOCTABJIEHHBIMHA LIEJISIMHU;

WCIIOJIb30BATh P OCBOCHUH 3HAHWUN ITPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIIATH
XapakTepHbIC IPU3HAKU IOHATHM W YCTAaHABJIMBATh UX B3aMMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIIME OHATUS JUIsl OObSICHEHUS OTNEIbHBIX (DAKTOB U SBICHUI;

BBIOMpPATh OCHOBAHMS U KPUTEPUH ISl KiIacCU(UKAIMKU BEIIECTB U XMMHYECKUX
peaKuuii;

YCTaHABJIMBAaTh  IIPUYUHHO-CIEACTBEHHBIE  CBA3M  MEXKIAY  H3Y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHBHBIE, I€IyKTUBHbBIE, [0 AHAJIOTUN),
BBIBJIITD 3aKOHOMEPHOCTHM M NPOTHBOPEUYHsS B PACCMATPUBAEMBIX SIBJIICHMSX,
(bOopMyIMPOBATH BHIBOBI U 3aKITIOUEHUS;

NPUMEHSTh B MPOLECCE IO3HAHUS, HCIOJb3yEMblE B XHMHH CHUMBOJUYECKHUE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJICIbHBIC MPEACTABICHUS — XUMUYECKHUI 3HAK
(cUMBOJI) 3JIeMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHMHUYECKOM peakumm  —
IPU PELICHUH YUYeOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3aj1ay, IPUMEHSATh Ha3BaHHbBIC
MOJENbHBIE MPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX NPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKLUU.



Bba3oBnle ucciaenoBareJbCcKue 1eMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOTO ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyTUpPOBAThH LEH U 33]Ja4H UCCIIEI0BAaHUS, HCIIOIb30BATh MIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBaHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl OPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHHUM;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO TUIAHUPOBAHUS U ITPOBEAECHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATHL YMEHHsSI HAONIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTar, (HopMyaupoBaTh O0O0OOIIECHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIENOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTaHHON padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENbCKON U TPOECKTHOM I€ATEIbHOCTH,
IPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEJIbHOMY MTOMCKY METO/I0OB PELICHUS
MIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB MO3HAHUS.

Pab6ora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalUU (HAYyIHO-TIOMYJISIpHAs
JUTEepaTypa XUMUYECKOTO COJAEp)KaHUA, CIpPaBOYHbIE Mocolus, pecypcel MHTepHeTa),
aHAJIM3UPOBATh MH(OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHUECKU
OIICHUBATH €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dopMyIUpPOBAThH 3aMPOCH U IPUMEHSITH Pa3INIHBIE METOIbI MIPU MOUCKE U 0TOOpE
uH(popMaIu, HEOOXOUMOM /17151 BBINIOJHEHUS YY€OHBIX 3a/1a4 ONPEAEIEHHOTO TUIA;

npuodpeTaTh  ONBIT  HMCHOJB30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHHA U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPAaTh ONTHUMATbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxembl, rpaduKy, TUarpaMMbl, TaOIHUIIbI, PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KaueCTBE CPENCTBA MpHU pabOTe C XUMHUYECKOM
uH(popMaIMe: IPUMEHATh MEXIPEAMETHBIE (PU3NUECKHE U MAaTEMATUUYECKUE) 3HAKU U
CUMBOJIBI, (hOpMYITBI, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe HeCTBUS:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXITaeMoW TEeMbl B XOJE JHajiora
W/WIM  JTUCKYCCHHM, BBICKAa3bIBaTh HWIACH, (OPMYJIUPOBATH CBOM  IPEIOKCHHS
OTHOCHUTEJILHO BBITIOJHEHUS TPEUIOKCHHOH 3a1a4H;

BBICTYIIaTh C TIPE3CHTAIMEH pPe3yJIbTaTOB IO3HABATCIIBHON JCSITEILHOCTH,
MOJyYEHHBIX CAMOCTOSITCIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMM TIPU BBIOJHCHHUH
XUMHYECKOTO JKCIICPUMEHTA, TPAKTHYSCKON pPabOTHI IO WCCIICOBAaHHIO CBOMCTB
U3ydaeMbIX BCILNECTB, pealM3aliyd y4eOHOro NpoekTa W (OPMYJIMpPOBATH BBIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX UCCIICOBAHHMIA MyTEM COTJIACOBAHMS ITO3UIIUH B XOJIE
o0cyxIeHrsI 1 0OMeHa MHEHUSMH.



PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSITENIFHO  IUIAHUPOBAaTh M OCYILECTBISATH CBOIO  TO3HABATEIBHYIO
NEeSATEIbHOCTh, ompenensss e€ Uead W 3aJaud, KOHTPOJIMPOBATb U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii AITOPUTM JCHCTBHUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOCO0 MX
pelieHus ¢ y4TOM MOJTyYeHUsI HOBBIX 3HAHUN O BEHIECTBAX M XUMUYECKUX PEaKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HAa OCHOBE CaMoOaHalIW3a |
CaMOOIICHKH.

ITPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIC PE3yNbTaThl OCBOCHUSA Kypca «OpraHwdecKkass XUMHs» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTD MPEJICTABICHUNA O XUMUYECKON COCTaBIIAIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUHU SBIICHUH TTPUPOBI, B HOPMHUPOBAHUN
MBIIUICHUS U KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL PEIICHUs TMPAKTUYECKUX 3a7a4 U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHHUS
K CBOEMY 3/I0POBBIO U IIPUPOTHON CPEE;

BJIQ/ICHUE CUCTEMOM XMMUYECKUX 3HAHUHN, KOTOPasi BKIIOYAET: OCHOBOIOJIAra0IINe
MOHATHS (XMMHYECKUN JJIEMEHT, aTOM, JJICKTPOHHAas 000J0YKa aTroMa, MOJICKYJIa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpaIl€HHas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YTIepOHBIH
CKeleT, GyHKIIMOHAIbHAS TPYIINA, PaJAUKal, U30MEpHs, H30MEPhl, TOMOJIOTUYECKUN PSIJI,
TOMOJIOTH, YTJIEBOJOPOMbI, KHCIOPOA W a30TCOACpIKAIINe COCIUHEHUS, MOHOMED,
TIOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COSAMHCHUS); TEOPUU M 3aKOHBI
(Teopust cTpoeHHst oprannueckux Bemiects A.M. byTiepoBa, 3aKOH COXpaHEHHSI MaCChl
BEIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMUECKHI SI3BIK XUMUW; MUPOBO33PEHUYCCKHEC 3HAHNUS,
JeXalue B OCHOBE MOHMMAHHS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH,
dakToNOTUYECKNE CBEIEHUS O CBOWMCTBAaX, COCTaBe, MOIYYCHHMH H O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JeSITEIbHOCTH YE€JI0BEKa,

c(OPMHPOBAHHOCTh YMEHHH BBIABIISATH XapaKTCPHbIC TPU3HAKU TTOHSATHH,
yCTaHABJIMBAaTh WX  B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUE  TOHSTHS
TP ONTMCAHWU COCTaBa, CTPOSHUS W MPEBPAIICHUA OPTaHUYECKUX COCTMHCHUI;

c(hOPMUPOBAHHOCTh  yYMECHHH  HCIOJB30BAaTh  XUMHUYECKYIO CUMBOJTUKY
JUTSI COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) hOpMyT
OPTraHUYECKUX BEIIECCTB W YPaBHCHUN XUMHUYCCKHUX PEAKIUH, U3TOTABIMBATH MOACIH
MOJICKYJT ~OpPraHMYEeCKHMX BEIIECTB I WUIIOCTPAIMM WX  XUMHUYECKOTO W
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCT, YMEHHWW YCTAaHABIIMBATh MPHUHAIICKHOCTh HW3YYCHHBIX
OpPTaHMYECKUX BEIIECTB IO MX COCTABY M CTPOSHUIO K OMPEACIEHHOMY KiacCy/Tpymre



COeNMHEHHN  (YIJIEBOJMOPOABI,  KHUCIOPOJ W  a30TCOAEpKallue  COCAMHEHMS,
BBICOKOMOJICKYJISIPHBIE COCJMHEHHUSI), JlaBaTh UM Ha3BaHUS IO CHUCTEMAaTHYECKON
nomenkinarype (IUPAC), a Takke NPUBOAWTHL TPHBHAIIbHBIE HAa3BaHHUS OTACIBHBIX
OpPraHUYECKUX BELIECTB (3TUJIEH, POIWIEH, ALIETUIIEH, STUIECHTIIMKOIIb, TITHLIEPHUH, (PEHOI,
dbopmainberui, arneTalbIeruj, MypaBblHasi KUCJIOTa, YKCYCHAash KUCJIOTa, OJECMHOBAs
KHCJIO0Ta, CTEAPUHOBAs KUCII0TA, TIII0K03a, (PPYKTO3a, Kpaxmall, LEJUII0JI03a, TIIMIHH);

c(hOpMHUPOBAHHOCTH YMEHHUSI ONIPENIEIISATh BUbl XUMUUECKOM CBSI3U B OPraHUYECKHUX
COEITMHEHMSIX (OIMHAPHBIE U KPATHBIE);

chOPMHUPOBAHHOCTh yYMEHUS TPUMEHATH TOJOKEHUS TEOPHUH  CTPOCHUS
opranndeckux BemectB A.M. byrtiepoBa mnsi oOBbsICHEHHS 3aBHCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHHS MAcCChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKHAE CBOMCTBA TUITMYHBIX MPEICTABUTENICH PA3IUYHBIX KIACCOB OPTaHMYECKHX
BEILIECTB (METaH, 3TaH, STWJICH, MPOIMWICH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OeH30il, METAaHOJ, 3TAHOJ, ATWJICHIJIMKOIb, TIUIEPUH, (EHOJN, aleTalbIerH,
MypaBbUHAasl U YKCYCHAasl KHUCJOTHI, IJIIOKO3a, Kpaxmall, LEJIII003a, aMUHOYKCYCHAs
KHCIIOTAa), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIYy HHUMH YpPaBHECHUSIMHU
COOTBETCTBYIOIINX XUMHUYECCKUX PEAKIIHA C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh HWCTOYHUKHU YTIIEBOJOPOTHOTO
ChIpbs (HE(QTh, MPUPOIHBIM Ta3, yrojib), CIOCOOBI MX MEPEPadOTKH M MPAKTHUECKOE
MPUMEHEHHUE TTPOIYKTOB MEPepadbOTKH;

c(hOpMHPOBAHHOCTHh YMEHUH MPOBOJIUTH BEIYHCIICHUS TT0 XUMUYCCKUM YPAaBHCHHSIM
(Macchl, 00BbEMa, KOJIMYECTBA MCXOAHOIO BEUIECTBA WJIM MPOJAYKTa PEAKIHMH IO
U3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO M3 HUCXOJHBIX  BEILECTB
WM TIPOAYKTOB PEAKITHH );

c(hOpPMHUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX
HAyYHOTO MMO3HAHMS, UCTIOJIb3YEMbIX B XUMUU MPU U3YyUYEHUHN BEIIECTB U XUMHUYECKUX
saBJeHUN (HAOMIOJIEHWEe, W3MEpPEHHEe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIH30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHMS IJISl MPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIMIX, CBI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIOATh MpaBUiia MOJIb30BAHUS XUMHUYECKOU
MOCYJI0M 1 1a00paTOpPHBIM 000PYIOBAaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKITUSIMH IO BBITIOJTHEHUTO JTA00PATOPHBIX XUMUYCCKUX OTIBITOB;

chOPMHUPOBAHHOCTh yYMEHUW IUIAHUPOBATH W BBIMIOJNHITH  XUMHYECKHUI
OKCIIEPUMEHT (TIPEBpAIlIEHUsT OPTaHWYCCKUX BEIICCTB TPH HArpeBaHUU, TMOJYyYCHUE
STWICHA W HM3YyYCHHUE €T0 CBOWMCTB, KAUECTBCHHBIC PEAKIIMH OPTraHUYECKHUX BEIECTB,
JeHaTypaiys OeIKOB MpH HarpeBaHUM, IIBETHHIE PEaKIUu OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH O€30MaCHOCTH MPU OOPAIICHUH C BEIIECTBAMH U JTAOOPATOPHBIM
000pyIOBaHUEM, MPEJCTABIATh PE3YIbTAThl XMMHUYECKOTO JKCIEpUMEHTa B (opme
3aMiCH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIIUN M (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB;



c(OPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aQHAJIM3UPOBATH  XUMHUYECKYIO
uH(OpMaIHIO, TOJIy4aeMYI0 U3 pa3HbIX UCTOYHUKOB (CpEeACTBA MacCOBOU MH(OpMaIuH,
WHTEepHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOJIIOATh MPABUIIA SKOJIOTUYECKHU 11€71eCO000pa3HOTo
MOBEJCHUS B OBITY U TPYAOBOW JACSITEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karolle NPUPOIHONH Cpenbl, OCO3HABAaTh OMACHOCTh BO3ICHCTBHS Ha >KHUBBIC
OpraHU3MBI ONPECIEHHBIX OPTAaHMUECKUX BEIIECTB, MOHUMast cMbIc rokasarens [1JIK,
NOSICHATh HAa MpPUMEpax CHOCOObl YMEHBIICHUS W MPEJOTBPAIEHUS HX BPEIHOTO
BO3JICUCTBHS HA OPTAaHU3M YEJIOBEKA,;

g OOYyYaromMXCsi C OTPaHHMYEHHBIMH BO3MOXKHOCTSMHU 3/0POBbS: YMEHHUE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIMHBIX METO/JAaX II0O3HAHUS BEIIECTB H
XUMUYECKUX SBJICHUMN;

JUISL CTIETIBIX M CIA0OBUISAIIMX OOYYaIOIIMXCS: YMEHUE HMCIOJIb30BaTh pPelibehHO
TOYEUHYIO cucTeMy oO0o3HadueHui JI. bpaiis uist 3anucu XuMu4ecKux GopMyL.

11 KJIACC

[IpenMeTHBIe pe3ysnbTaThl OCBOSHHUS Kypca «OOIias M HeopraHUYecKas XUMUS
OTpaXaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMHUUECKON COCTaBJISIFONIEH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa, PpOJM XUMUM B TIO3HAHUM SBJICHUN MPUPOIBI, B
(GhOpMUPOBAHUM MBIIIUICHUS M KYJbTYPBI TUIHOCTH, €€ (YHKIIMOHAIBLHON I'PAaMOTHOCTH,
HEOOXOIMMON JJI PEIICHHUS TMPaKTHYECKUX 3a7ad M IKOJOTHMYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBBIO U IPUPOHOU CPELIE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUHN, KOTOPas BKIIFOYAET: OCHOBOMOJIATAIOIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEeKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMHYECKash CBs3b (KOBAJICHTHAs,
MOHHAs, METAJJTHYECKasi, BOJOPO/AHAS ), KPUCTAIUIMUECKAs PEIIETKA, TUIThl XUMUYECKUX
peakiui, pacTBOP, IEKTPOJUTHI, HEATEKTPOJIUTHI, DJICKTPOJIUTHUECKAS TUCCOIHALINS,
OKUCIIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHMHYECKOW pEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpPHS AJICKTPOJUTHYECKOM JTUCCOILMAIIUH,
nepuoguueckui 3akoH .M. MenneneeBa, 3akOH COXpaHEHHUS MACChl BEIIECTB, 3aKOH
COXpaHEHUS W MPEBPAICHUS] SHEPTUHU MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHUHU, MHUPOBO33PCHUECKHE 3HAHUs, JIEXKAlllMe B OCHOBE
MOHUMAaHHS TMPUYMHHOCTH W CHCTEMHOCTH XHMHYECKHX SIBJICHHH, (haKTOJIOTHYCCKHE
CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJyYCHUH U 0€30IMaCHOM UCIIOJIb30BAaHUHU BAKHEHIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JEATEILHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIE TMPU3HAKU TIOHATHHA,
YCTAaHABJIMBAaTh MX B3aUMOCBS3b, HCMOJIB30BATh COOTBETCTBYIOUIUE  TOHSTHUS
MIPU OMTMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHUI;



cOPMHUPOBAHHOCTh ~ YMEHHH  HCMOJb30BaThb  XUMHUYECKYIO CUMBOJIUKY
Uit cocTaBieHus (GOpMyJ BEIIECTB M YPAaBHEHMM XHMHUYECKUX  PpeaKIui,
cucreMatnueckyro HomeHknarypy (IUPAC) u TpuBmanbHbIe Ha3BaHUS OTIENBHBIX
HEOPTraHWYECKUX BEUIECTB (YyrapHblid ras, yriIeKMCIbId ra3, aMMHAaK, Tall€éHas U3BECTb,
Heraii€Hasi U3BeCTb, IUTHhEBAs COJIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMNPEEIATh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(KkOBaJieHTHasl, MOHHAsl, METAJUIMYECKas, BOJAOPOAHAs) B COECAMHEHMSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BeIllecTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
METaJUINYeCcKasi), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COEAMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAMJICKHOCTH HEOPraHUYECKUX
BEIIECTB M0 HX COCTAaBy K ONpPEAENIEHHOMY KiacCy/Tpymme COEeIWHEHUH (IpOoCThIe
BEI[ECTBA — METAJIBI U HEMETAJUIbl, OKCHJbl, OCHOBAHUS, KHUCIOTHI, amM(pOTEpHbIC
TUJPOKCHUIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHUW pacCKpbIBaThb CMBICH  MEPUOJUYECKOTO  3aKOHA
JI.W1. MenneneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3HUPYIOILYIO, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (PYHKIIUH;

c()OPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh SJIEKTPOHHOE CTPOEHUE ATOMOB
XUMHUYECKUX 3eMeHTOB 1-4 mnepuonoB Ilepuoguueckolr cHCTEMbl XHUMHUYECKHUX
anemenToB JI.. MeHzeneeBa, UCTIONB3Ys MOHITHUS «S-, P-, 0-3J€KTPOHHBIC OPOUTATIY,
(QHEPreTHUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHUYECKUX BJIEMEHTOB M MX COCIUHEHUU O mepuoaaM W rpynmnam l[lepumoamyeckoit
CHCTEMbI XUMHUYeCKUX djieMeHTOoB /.. Menaencena;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBAa  HEOPraHWYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEP>KIATh
CYILIECTBOBAHME T'€HETUYECKOM CBSI3M MEXAY HEOPraHMYEeCKUMHU  BEIIECTBAMHU
C IOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIM;

c(OPMHUPOBAHHOCTh YMEHHS  KIAcCU(DHUIIMPOBATH  XUMUYECKHE  PEaAKIUH
[0 Pa3MYHbIM MpHU3HAKaM (YUCIy M COCTaBy pearvpyrollux BEIIECTB, TEMJIOBOMY
ahdekTy peaknuu, H3MEHEHUIO CTETNCHEH OKHCISHUS JJIEMEHTOB, OOpaTHUMOCTH
peaKIMK, YJacTHIO KaTajlnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATh YPABHEHUS! PEAKIMM Pa3IM4HbIX THUIIOB,
MIOJIHBIE M COKpAIEHHBIE YPAaBHEHHS PEAKIMii MOHHOTO OOMEHA, yYWTHIBAs YCJIOBHSI,
IIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOAUTH  PEAKIMH,  MOJITBEPKAAIOUINE
KaueCTBEHHBI COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BEUIECTB, PACIIO3HABAThH OINBITHBIM
nyTEM MOHBI, IPUCYTCTBYIOLIME B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX BEUIECTB;

chOpPMUPOBAHHOCTH ~ yYMEHHMM  pacKpblBaTh  CYIIHOCTb  OKHUCIHUTENIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIU MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajiaHca 3TUX
peaKLuii;



c(hOPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiMy OT PA3TUUHBIX (PAKTOPOB; XapaKTEpP CMEUICHUS XUMUYECKOI'O PaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHEro Bo3aeicTBus (mpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BATh XUMHUYECKHUE MPOIIECCHI, JISKAIIIE
B OCHOBE MPOMBIIUIEHHOTO TIOJYyYE€HUsS CEPHOM KHUCIOTBl, aMMHAKa, a TaKke
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OOIMNX HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npo0iemMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHU MPOBOJAUTH BHIYUCIICHUS C HCTIOJIB30BAHUEM TTOHSITHS
«MaccoBas JI0J1s BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMUYECKUX
peakIusiX, MacChl BEIIECTBA WK 00BEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 dexra
pEaKLMU Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChl BEILIECTB, MPEBPALICHUS U COXPAHEHUS
DHEpIuy;

c(hOpMHUPOBAHHOCTh YMEHMI COOMIOJAaTh MpaBWjia MOJb30BAHUS XUMHYECKOU
MOCYJI0M 1 1a00paTOpHBIM 00OPYIOBAHUEM, a TAKKE IIPABUIIA OOPAILIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH I10 BHITMIOJHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpPMHUPOBAHHOCT, ~YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKUUN
AKCHEPUMEHT (pa3lioKEHUE TMEepPOKCHAa BOJOPOJa B NPUCYTCTBUU KaTaauzaTopa,
ONPENECTICHUE CPElIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOIO HWHAUKATOPA,
BIIUSIHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIuu Ha Cyiab(daT-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHWUSI, pellIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTtaisy 1 «Hemeramiby)
B COOTBETCTBUU C MpaBUIaMU TEXHUKW 0€30MaCHOCTH MPU OOpaIlleHUH C BEIIECTBAMU U
7a00paTOpHBIM  O0OOpYJOBAaHHWEM,  MPEACTABIATH  PE3YyIbTaThl  XHUMHYECKOTO
JKCIepuMeHTa B (opMe 3amucu YpaBHEHUW COOTBETCTBYIOIIUX pEaKIuid U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHhoOpMaIMIO, TOJY4aeMyld M3 pPa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaINK, THTEpHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIOAATh PaBUiia IKOJOTUUECKH 11eTIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXarmuel IPUPOAHOM Cpeabl, OCO3HABATH OIMACHOCTHh BO3JCHCTBUS HA KUBBIC
OPTaHU3MBbl OMNpPEIEIEHHBIX BEMIECTB, MOHUMAs cMbici mokazartens [IJIK, moscHSTh
Ha MpUMEpax CHOCOObl YMEHBINEHUS U MPEJOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS
Ha OpraHU3M YE€JIOBEKA;

JUIT  O0yYaroluXxcsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS: yMEHHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHWYECKUX SIBIICHUN;

JUTSL CJICTIBIX M CJIA0OBUSIINX OOYYaIONIUXCS: YMEHUE HCIOIb30BaTh PENbehHO
TOYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins st 3anmucu XuMu4ecKux GopMyL.






Coaep:xanue yueOHOr0 npeaMera, Kypca XUMHH

10 KJIIACC

TeopeTuyeckne 0CHOBHI OPraHUYECKOH XUMHUHU

[Ipenmer opranuyeckol XuMHH: €€ BO3HUKHOBEHHE, pa3BUTHE U 3HAUCHUE B
NOJYYCHUH HOBBIX BEIIECTB M MaTepuajgoB. Teopusi CTPOCHHS OPTraHUYECKUX
coenquneHnit A.M. BbytnepoBa, e€ ocHOBHbie moJjoxeHUs. CTpyKTypHbIE (HOPMYIIBI
OpraHu4eckux BemiecTB. ['omororus, u3oMepus. XUMUYECKas CBsI3b B OPraHUYECKUX
COETMHEHUSIX — OJJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o  kiIaccupuKaud  OpraHUYecKux  BemecTB. Homenknatypa
OpraHMYECKUX COEIMHEHUH (cucTeMaTudeckas) U TpUBHAJIbHbIE Ha3BaHUs Ba)KHEUIINX
IpeCcTaBUTENEN KIacCOB OPraHMYECKUX BEIIECTB.

JKcnepuMeHTAIbHbIE METO/IbI U3y4YeHHsl BellleCTB U MX NMpeBpanieHui
O3zHakomJieHHE ¢ oOpa3llaMyd OPraHMYECKHUX BEIIECTB M MaTepuajlaMd Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPraHUYeCKHX BEIIeCTB, HAOJIIOJIEHHEe U  OIUCaHue
JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HArpEeBaHUU
(ruaBneHue, 0OyTJIMBaHUE U TOPEHHUE).

Yriaesoaopoast

AJIKaHbI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psl. MeTaH M dTaH — NPOCTEHIINE
MPEACTABUTENIN aJIKaHOB: (DM3NYECKHE U XMMHUYCCKHE CBOMCTBA (pPEaKIMKU 3aMEIICHUS U
TrOpEeHUs ), HAXOXKJICHUE B MPUPO/IC, MOJIYUYEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUM Psill. DTUIICH U NPOMUJIEH — IPOCTEHIIINE
NPEJACTABUTEIIM  QJIKEHOB: (U3MYECKHE M  XHUMHYECKHE CBOMCTBA  (pEaKIHUH
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpaTallud, OKHUCICHUS U MOJUMEpHU3allun),
MOJy4YeHHE U TPUMEHEHUE.

Anxanuensl: Oytaauen-1,3 u meTwiOyTaauen-1,3: cTpoeHre, BaKHEHIINEG XUMHUYCCKUE
cBoMCTBa (peakius noaumepusaiun). [loydyeHrne CUHTETUUECKOTO KayuyyKa U PEe3UHBI.
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUM psAl. AUETWIeH —
MPOCTEHIIINI TIPEJCTABUTENh AJIKUHOB: COCTaB, CTpOEHUE, (PU3NUECKHE U XUMHYECKUE
CBOMCTBa (p€aklUy THUIPUPOBAHUSA, TaJOr€HUPOBAHUS, TUApATAIlMU, TOPEHUs),
MOJTy4YE€HHUE U TIPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (HH3NUYSCKHE W XHMHYECKHE CBOMCTBA (PEaKIIUH
raJIoreHUPOBaHUSI W HUTPOBAHUsA), IMOJYyYCHUE W MNpUMEHeHue. Toayon. cocmas,
cmpoeHue, ¢usuveckue U Xumuyeckue Cceoucmea (peakyuu 2ano2eHupo8anus U
HUMPOBAHUsL), NoJyueHue u npumereHue. TOKCUYHOCTh apeHOB. ['eHeTHYecKas CBA3b
MEXKy YIJIEBOAOPOAAaMU, MPUHAIIEHKAITUMHU K Pa3IMYHBIM KJIaccaM.

Kypcusom B TeKCTe BBIICIACHBI 3JIEMEHTBHI COJCpPXKaHHMs Yyd4eOHOro marepuajia, KOTOphbIE H3Yy4aroTCs B
03HAKOMHTETHFHOM IUTAHE W HE BKIIOYAIOTCS B COCTaB MPEIMETHBIX pe3ynbTaroB ocBoeHust POIl COO Ha
0a30BOM ypOBHE.



[TpupoHbIe UCTOYHUKHU YTIIEBOAOPOA0B. [IprpoaHblil ra3 u momyTHbie HEPTSIHBIC Ta3bl.
Hedpte n e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKH HE(PTHU: MEpPEeroHKa, KPEKHHT
(TepMUYeCKHi, KaTanuTuyeckuit), mnuponus. [IpoaykTsl mepepaboTku HedTH, HX
IPUMEHEHUE B TNPOMBIIUIEHHOCTH M B ObITy. KameHHBI yronb M HOpPOAYKTHI €ro
nepepaboTKu.

JKCIepUMEHTAJIbHbIE METO/bl M3YYEHHS BeleCTB U UX NpeBpamieHuil
O3HakoMJIEHHE C 00pa3llaMH IUIACTMAcCC, KaydyKOB M pe3uHbl, Kojulekiun «HepTe» u
«Yromb», MOACIUPOBAHUE MOJEKYJI YIJIEBOJOPOJOB U  TaJOr€HONPOU3BOJIHBIX,
IIPOBEICHHE MPAKTUYECKON PadoThI: MOJYyYEHUE ITUICHA U U3YYEHHUE €r0 CBOWCTB.

PacuérHble 3aga4un

Bblunciennss Mo ypaBHEHUIO XUMHUYECKOM peakuumu (Macchl, 00bEMa, KOJUYECTBA
UCXOJHOIO BEIIECTBA WJIM NPOAYKTa PEaKIUH IO HU3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaepxanue opranniyecKue coeJMHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METAaHON W 3TAHOJN: CTPOCHHE, (U3HYECKUE U
XMMHYECKHUE CBOMCTBAa (peakiUM C AaKTUBHBIMM MeETajlllaMH, TaJIOT€HOBOJOPOIaMH,
ropeHue), npuMeHeHue. Bogopoaubie cBsI3u MeXay MOJIEKyJIaMH CIHUPTOB. JleficTBue
METAHOJIA U 3TAHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaroMHple CHUPTHI. DTUJICHIVIMKOIb W TIULEPUH: CTPOEHHUE, (U3NYECKHUE U
XMMHUYECKHNE CBOMCTBA (B3aMMOJCICTBHE CO IEJIOYHBIMU METajllaMH, KaueCTBEHHas
peakiysi Ha MHOTOaTOMHbIE cnupThl). JleiicTBue Ha opranus3Mm uenoBeka. lIpumenenue
IJILEPUHA U STUICHIJIMKOJISL.

deHom: CTpoeHUE MOJEKYJbl, (U3UYSCKHE W XUMHYECKHE CBONCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue denHoa.

Anpaerunpl U kemoHvl. DoOpManbIErujl, aueTaibAeru]: CTPOCHUE, (HU3MYecKue u
XUMUYECKUE CBOMCTBA (pEaKUUU OKUCIEHUS M BOCCTAHOBIICHUS, KAaYECTBEHHBIE
peakuun), noJy4eHue u NpuMeHEHHUE.

Ayemon: cmpoenue, Quauueckue u Xumuyeckue ceoucmea (peaxyuu OKUCTeHUS U
80CCMAHOGNIEHU), NOTIYYUEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE IIpE/IEbHbIE KAPOOHOBBIE KUCIOThI. MypaBbuHas U YKCYCHasi KUCIIOTHI:
CTpoeHHe, (pu3nueckue 1 XUMUYECKUEe CBOMCTBA (CBOMCTBa, 00IIME AJIsl Kijacca KUCIOT,
peakuusi >TepuduKanuu), NoaydeHue u nupumeHeHue. (CreapuHOBas M OJEHMHOBAs
KHUCJTIOThI KaK MPEJCTaBUTENN BBICHIMX KapOOHOBBIX KHUCIIOT. Mbljia Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOOIIIEE ACHCTBHE.

CrnosxHble >QUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIIOT. [ MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. 'naponns xupos. [Ipumenenne xxupoB. bruosorndeckas posib )KHPOB.

VYrneBoabl: cocTaB, Kiaccu(uKalus yriieBoJoB (MOHO-, AU- U MoiKucaxapusl). ['moko3a
— TMPOCTEHIIMIA MOHOCAaxapuj: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3HUECKHE U
XUMHYECKUe CcBoicTBa (B3aumojeiictBue ¢ rugapokcunoM Mmenu(ll), oxucinenue
aMMHAYHBIM pacTBOpOM okcuiaa cepedpa(l), BoccTaHoBIeHUE, OPOKEHUE TIIFOKO3BI),



HaxXOXKJEHUE B MPUPOJE, MPUMEHEHHe, Ouosiorudeckas poiib. @otocuHTe3. OpyKTO3a
KaK M30Mep TITFOKO3HI.

Caxaposa — npedcmasumens Oucaxapuoos, 2uopoau3, HAX0NCOeHue 6 nNpupooe u
npumeHenue.

Kpaxman u nemmono3a Kak npupoaHbie noiuMepsl. CTpoeHHe Kpaxmania U HeJTI0I03bI.
du3nyeckne W XUMHYECKHE CBOMCTBA Kpaxmana (THAPOJIHN3, KaueCTBEHHAsI PEaKIUs C
HOJIOM).

JKCIEePUMEHTAJIbHbIC METOIbI H3y4YeHHs BellleCTB M MX NpeBpalieHui

[IpoBenenne, HAOJIOIEHUE U ONUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHbIE PEAKIIMU OJTHOATOMHBIX CIUPTOB (OKUCIeHHUE 3TaHoa okcuaoM meau(Il)),
MHOTOaTOMHBIX CITUPTOB (B3auMojielicTBUe IimnepuHa ¢ ruapokcuaom Meau(Il)),
albJIETUJI0B (OKUCJIEHHE aMMHA4HbIM pacTBOopoM okcupaa cepeOpa(l) u ruapokcuiom
meau(ll), B3auMoneicTBUe Kpaxmana C HMOAOM), HPOBEIECHUE NMPAKTUYECKOH pabOThI:
CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTBI.

PacuérHble 3agaun

Bbluncienuss Mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOAHOIO BEIIECTBA WJIM MPOJAYKTa peakUuud IO M3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcoaep:kainiue OpraHnyecKue coeTHHeHu sl

Amunvl. Memunamun u aumunun: cocmae, cmpoenue, @Quauueckue u XumuyecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHUCIIOTBI Kak aM@OTepHble OpraHuYecKue coenuHeHus. Dusznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpuMepe TiuinHa). buosiornyeckoe 3HaueHUE
amMuHOKHUCTOT. [lenTubl.

benku kak MpUpPOIHBIE BHICOKOMOJICKYJIIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAsS U
TpPETUYHAsI CTPYKTypa OeNKOB. XMMUYECKHE CBOMCTBA OCJIKOB: TUAPOJIN3, ACHATYpaIus,
KaueCTBEHHBIC PEaKIIMU Ha OCJIKU.

JKcNepruMeHTAIbHbIE METOIbI M3Y4YeHHS BelleCTB 1 UX NMpeBpalleHui
HaGntonenue u omucanue JEMOHCTPAIMOHHBIX OIBITOB: JeHATypalus OEIKOB MpHU
HarpeBaHUM, [IBETHHIC PEAKIINHU OCIIKOB.

BbicokoMoJ1eKyJISIpHBbIE COeTMHEHUS

OCHOBHbBIE TIOHSITUSI XMMHUH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTEIIEHb MOJIUMEpHU3aIlu, CPEAHsSI MOJIeKyIsipHas Macca. OCHOBHBIC
METOJbl CHHTE3a BBICOKOMOJICKYJISIDHBIX  COCIMHEHUHW — TOJMMEPHU3ALUS U
MTOJIMKOHIEHCAIIHSI.

Ilnacmmaccol  (noausmunen,  NOAUNPONUNIEH,  NOJUBUHUIXTIOPUO,  HOIUCHUPOIL).
Hamypanonoiti v cunmemuyeckue xayuyku (6ymaoueHosbvlll, XJI0PONPEeHO8bll U
uzonpeHoswlil). Bonokna: HamypanvHule (X10nOK, wepcms, WENK), UCKYCCMBEHHblE
(ayemamuoe 8010KHO, BUCKO3a), CuHmemuiecKkue (KanpoH u 1aecam).



JKcnepuMeHTAJbHbIEe METOAbI H3YUYeHHs BellleCTB U UX NMpeBpalieHui
O3HakoMmIIeHHE C 00pa3uaMu MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcCC,
Kay4yKOB.

Me:xnpeaMeTHbIE CBS3H

Peanuzanus mMeXnpeaMETHbIX CBsS3€d NpU  HW3YYEHUU OpraHudeckod Xumuu B 10

KJIacCe OCYILECTBIIAECTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIHMX €CTeCTBEHHO-HAYYHBIX

NOHATUH, TaK W TOHSATUN, SBISIOMUXCS CHUCTEMHBIMU [IJIsi OTICNIbHBIX MPEAMETOB

€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1me ecTecTBEHHO-HAyUHBIC TMOHSTHS: SIBJICHHE, HAY4YHbIH (DaKkT, TUIIOTE3a, 3aKOH,

TEOpusl, aHaJM3, CUHTE3, KiIaccu(UKalus, MepuOAUYHOCTh, HAOIIOJCHUE, U3MEpPEHUE,

HKCIEPUMEHT, MOJICIIUPOBAHHUE.

dusuka: Marepus, SHEpPIus, Macca, aTOM, 3JEKTPOH, MOJIEKYJa, SHEPreTU4YECKHi

YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE BELIECTBA, (HU3MUECKHE

BEJIMUMHBI U €MHUIIBI X H3MEPEHUS.

buonorus:  kuerka, opranusM, Ouochepa, OOMEH BELIECTB B OpPraHU3ME,

dboToCHUHTE3, OMOJIOTUYECKH AKTUBHBIC BEIIECTBA (OCJIKH, YTIIEBOIbI, JKUPbI, DEPMEHTHI).
['eorpadusi: MuHepasnbl, TOpPHbIE MOPOAbI, IOJIE3HBIE HCKOMAEMbIE, TOIUIUBO,

pecypcehl.

TexHosorus: mNHILEBbIE NPOAYKTHI, OCHOBBI pPAIlMOHAJIBHOIO MUTAHUS, MOIOIIUE

CpEICTBA, JICKApCTBEHHBIE M KOCMETUYECKHE TIPenapaThl, MaTEpUajbl U3 HCKYCCTBEHHBIX

Y CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUU

XUMHUECKUI 3ieMeHT. AToMm. Sapo aroma, H30TONBL. OJEKTPOHHAs 00OJOYKA.
DHepreTUYecKre YPOBHH, IOAYPOBHU. ATOMHBIC opOuTanmu, S-, P-, d- DIIEMEHTHI
Oco0eHHOCTH pacIpeeseHHs] 3JIEKTPOHOB M0 OpOUTAISIM B aTOMAaxX 3JIEMEHTOB MEPBBIX
YETBIPEX NMEPUOAOB. DIIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepnognuecknit 3akoH u Ilepuogmueckas cucremMa xumudeckux daeMmeHTtoB 1.
MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [leproanueckoil CUCTEMbl XUMHUYECKUX
sanemeHToB J[.MI. MeHneneeBa C COBpPEMEHHOW TEOpPUEH CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHs CBONCTB XUMHUYECKHX 3JIEMEHTOB U OOpa3yeMbIX HMHU
MIPOCTBIX M CJIOKHBIX BEIIECTB IO IPYINAaM WU MEPUOJAaM. 3HAUYEHHUE IMEPUOAUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BellecTBa. XHUMHUYECKasl CBs3b. BHAbI XUMHUYECKOW CBSA3M (KOBAJEHTHAs
HEeMoJIIpHAs W TIOJIApHAs, WOHHAs, MeTauindeckas). MexaHu3Mbl 00pa3oBaHUsA
KOBAJICHTHOM XWMHUYECKOW CBS3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bomopoanas
CBsI3b. BameHTHOCTh. DNEKTPOOTPUIATENBHOCTh. CTeneHb OKHUCIeHUSA. VIOHBI: KaTHOHBI
Y QHUOHBI.



BemmecTBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOIO CTPOCHMS. 3aKOH IOCTOSTHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA
KPUCTAUIMYECKOU PEIIETKH.

[TonsTHE O AUCTHIEPCHBIX cucTeMax. MICTMHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas 10
BEILIECTBA B PaCTBODPE.

Knaccudukanuss Heopranmueckux coequHeHuil. HomeHkiaTypa HeopraHM4ecKux
BEIIECTB. ['eHeTnyeckass CBsI3b  HEOPraHWYECKHUX BEIIECTB, IMPUHAUICKALIUX
K pa3JIMYHBIM KJaccam.

Xumunyeckas peakius. Kiaccuukamuss XUMHUECKUX PEAKIMA B HEOPTaHUYECKOW U
OpraHWYeCKON XHWMHH. 3aKOH COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALLECHUS] SJHEPT UM P XUMUYECKUX PEAKIUAX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTbh OT pa3iuyHbIX (pakTopoB. OOpaTUMbIE pEaKLUU.
Xumuueckoe paBHOBecue. DakTopbl, BIUAIOIIME HA COCTOSHHE XUMHUYECKOTO
paBHoBecus. [Ipunmun Jle [larense.

Dnektponutuyeckas auccounanus. CuibHbIe U ciaadble 31eKTpoJuThl. Cpena BOAHBIX
pacTBOpOB BELIECTB: KHCIAsi, HEUTpanbHas, wienouHas. [lowsamue o 6000pOOHOM
noxkasamene (pH) pacmeopa. Peakuium monHoro oomeHa. [ uopoaus neopeaHuueckux u
OpP2aHUYECKUX Geuecms.

OKUCANTENBbHO-BOCCTAHOBUTENbHBIE PEAKIUU. [loHamue 06 21ekmponusze pacniasos u
pacmeopoé coael. Ilpumenenue snekmpoausa.

JKCIEePUMEHTAJbHbIE MEeTOAbI H3yUYeHHS BellleCTB U UX MpeBpalleHui
Hemouctpanust Ttabmui «llepuoguyeckas cucrema XuMmuueckux — anementoB JI.U.
MenpneneeBa», U3y4eHUE MOJECIIEN KPUCTATUIMYECKUX peméTok, HaOIoIeHne |
OTNMCAaHUE JIEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OMNBITOB (Pa3joKEHUE TMEePOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3aTOpPA, OIPEICICHUE CpPElbl PAaCTBOPOB BEILIECTB C
MOMOIIBI0O YHUBEPCAIBHOTO WHJAMKATOPA, PEAKIIUM HOHHOTO OOMEHa), MpOBEACHUE
MpaKTU4YeCKoN paboThl «BnusHUEe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peakuum».

PacuérHble 3agaun
PacuéTel Mo ypaBHEHHMSIM XWMHWYECKUX pEaKIUHd, B TOM YHCIE TEPMOXHUMHUYECKUE
pacu€Thl, pacU€Thl C UCIIOJIBL30BAHUEM MTOHSITUS «MAacCOBas JOJISl BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilosnoxxenune HemeraiuioB B Ilepuoandecko CUCTEME XHUMHYECKUX
anemenToB .M. MenpaeneeBa u oco0eHHOCTH CTpoeHUs: aToMoB. dDu3nueckue cBONCTBa
HEMETaJUIOB. AJUIOTpONnusT HEMETaJUIOB (Ha IpuMepe KHUcCIopoja, cepbl, ¢gocdopa u
yriepona).

XUMHUYECKHE CBOWCTBA BAXKHEWINNX HEMETAIOB (TaJOTe€HOB, Cephl, a3oTa, (ocdopa,
yriepoga U KPEMHHsS])) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOJACOJEpkKAIIUX KHUCIOT,
BOJIOPOJIHBIX COETMHEHMUIN).

[IprumeHeHne BAXKHENIIINX HEMETAIJIOB U UX COEUHEHUMN.



Metamnsl. Ilonoxenune metamwioB B Ilepuoguueckoil cUCTEME XHUMUYECKUX 3JIEMEHTOB
J.N. MennaeneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JIOYEK aTOMOB METAJLIOB.
Oobmue ¢usnyeckue cBoiicTBa MeTaioB. CIutaBbl METAIJIOB. DIEKTPOXUMHUYECKHNA PSif
HanpsHKEHUN METalIoB.

XUMHUYECKHE CBOMCTBA BaXXHEUIMX METAIOB (HATpUM, KaMi, KaJbI[UH, MarHu,
ATIOMUHUH, ITMHK, XPOM, KeJIe30, ME/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl MoNydeHuss MeTauioB. Memannypeus. Kopposus memainnos.
Cnocobul 3awumsi om koppo3uu. IIpuMeHeHrne MeTalJIOB B OBITY U TEXHUKE.

JKCNepPUMEHTATbHbIC METOAbI H3y4YeHHS BellleCTB M MX NPeBpalleHu il

N3yuenne xkomnekiuuu «MeTtamibl M CIUIaBb», OOpa3lloB HEMETAJUIOB, pEILECHUE
OKCIEPUMEHTAIbHBIX 3a/ady, HaOJIOJICHUE M ONHCAHHWE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THIPOKCUIA ATIOMUHHUS C PACTBOPAMH KUCIIOT
U 11IeJI0Y€ell, KaUeCTBEHHbIE PEaKIMU Ha KATHOHBI METAJLJIOB).

PacuéTHble 3a1a4un

PacuéTel Macchl BeliecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wi O0BEMY OJHOTO W3 YYACTBYIOIIUMX B PEAKIIMU BEIIECTB, PacUEThl MacChl
(0OBéMa, KOIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIMH, €CIM OJHO M3 BEIIECTB HMEET
MIPUMECH.

XuMHUA M KU3Hb

Ponp xmmum B oOecrneYeHHMH DKOJIOTHYSCKOM, DHEPreTHYECKOM U MHIICBOMN
0€30MacHOCTH, PA3BUTUU MEAUIMHEI. [[oHATHE 0 HAYYHBIX METOJaX MO3HAHUSI BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpencraBnenuss o0 OOMMX HAay4YHBIX MPUHLIMUNAX MPOMBIIUICHHOTO TOJYYEHUS
BaXKHEUIINX BEIICCTB.

YenoBek B MHUpPE BEIIECTB M MATEPHUANIOB: BAXKHEHIIME CTPOUTEIIBHBIC MaTepHUallbl,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKu, CTEKJIO, KEpaMUKa, MaTepuaibl IJis
AJIEKTPOHUKH, HAHOMATEpHUaJIbl, OPraHUYECKUE U MUHEPAIbHBIE YI00OpEHUSI.

XUMHST U 3J0pPOBbE YEIOBEKA: MPABUIIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB,
npaBuia 0e30IMacHOr0 MCIIOJIB30BaHUS npenapaToB  OBITOBOM XUMHUH B
ITOBCEJIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H
Peanuzanust MeXMIpeIMETHBIX CBSI3€H MPU U3yUEHUU OOIIEH U HEOPTAHUYECKOW XUMHH B
11 xmacce OCyIIECTBISIECTCS Yepe3 MCIOIb30BaHME KaK OOIIMX €CTECTBEHHO- HAYYHBIX
MOHSATUM, TaK U TOHSATUM, SIBJISIFOIIUXCS CUCTEMHBIMH [IJIi OTIEJIbHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.
OOmue ecTecTBEHHO-HAy4YHBIC TOHSATHSA: HAY4YHBIM (hakT, THUNOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHUHTE3, KIaccupukaius, I[epUOJUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MO/JICTUPOBAHUE, U3MEPEHUE, SIBIICHUE.
@dusuka: MaTepus, SHEPTUs, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaOaKTUBHOCTh, MOJIEKYJIA, YHEPTETUYECKUNA YPOBEHb, BEIIECTBO, TEIO, 00BEM,



arperaTHOe€ COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEJIMYMHBI M EIUHMIBI MX H3MEPEHMS,
CKOpPOCTb.

buonorus: kneTka, OpraHmsM, 3KocHUcTeMa, Ouocdepa, MaAKpO- U MHUKPODIEMEHTHI,
BUTAMHHBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TOPOIbI, MTOJIE3HBIE UCKOTIAEMbIE, TOIUIUBO, PECYPCHI.
TexHonorus: XuMu4yeckas MPOMBIIIIIEHHOCTb, METAJUTYPIHs], IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUaoB, CEIbCKOXO3AMCTBEHHOE IPOM3BOJACTBO, IHUIIEBAs IPOMBILIICHHOCTD,
(dapmaneBTHUECKass IPOMBIIIIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX IPENapaTos,
MIPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MAaT€pUalOB, 3JIEKTPOHHAs  IMPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHH.



TEMATUYECKOE IIVIAHUPOBAHUE

10 xknacc
No Ne ypoka B Teme Tema Koin- BocnurarenbHblii
ypoka (paznene) BO KOMITOHEHT
n/m 4acoB
Pa3znen 1. BBeneHue B OpraHn4ecKy0 XuMHIO 5 Hcnons3oBanue
BOCIIUTATEIbHON
1 1 [IpeameT opraHu4ecKo XUMHH 1 BO3MOXKHOCTH COJICPKAHMS
2 2 Teopust XUMHUYECKOTO CTPOEHUS 1 yaebHoro fipeamera
OpraHn4eckux Beniects A.M. MO3BOJIUT CHOPMUPOBATS:
Byrnepoga. — IIOHATHE POCCHUCKOU
IPaKJaHCKON
UJCHTHYHOCTH;
3 3 CraproBas padora MaTpUOTH3M, JIIOOBH U
yBaxkeHust k OrteuecTBy,
4 4 II.P.Nel. KauectBeHHOE 1
YyBCTBA TOPJOCTH 32 CBOIO
OHPCEACICHUC yIIepoa, Popuny ocosznanue cBoeit
BOJIOPOJIA M XJIOpA B S THICCKOI
OpPraHMYECKUX BEIIECTBAX. IPHHAICHKHOCTH; 3HAHHE
5 5 CoCTOSHHE YIEKTPOHOB B 1 | 3BIKa, KyJIbTYpHOTO
aToMe. DJeKTpOHHAas Mpupoja Hacye/s HapozioB Pocchu
XUMITUECKIX CBS3CH B U YeJIOBEUECTBA; YCBOCHUS
OpPTaHMYECKUX COSTUHECHUSIX. TYMaHUCTHICCKHX,
Knaccudukanus opraHmueckux ACMOKpATHICCKIX I:I
COCIAHEHHH TPaJAULIMOHHBIX [EHHOCTEH
MHOTOHAIIHOHAIBHOTO
pPOCCHUHCKOTO  OOIIEeCTBa;
BOCITUTAHHE YyBCTBa
Paspnen 2.11penesibHbIe yIi1€BOAOPOABI 3 OTBCTCTBEHHOCTA H IONTa
6 1 DIEKTPOHHOE U 1 nepez PosMHO;
MIPOCTPAHCTBEHHOE CTPOCHUE B OTBETCTBCHHOE
ankaHoB. ['oMOIIOTH U U30MEpHI OTHONICHHE K  YUEHHIO,
AlIKaHOB. TOTOBHOCTH "
7 2 Ilonyuenue, cBolicTBa U 1 crocobHoCTH
MIPUMECHECHHE ATKAHOB. obyuaromxcs K
CaMOpPa3BUTHIO u
caMo00pa3oBaHUIO Ha
8 3 [{mknoaakaHbl 1 OCHOBE MOTHBAIlUU K
OOy4YeHHI0O ¥ TO3HAHUIO,
Pa3pnen 3. HenpenenbHbIe yriieBOAOPOAbI (AJIKEHBI, 5 OCO3HAHHO MOTHBALMH K
AJIKA/IUEHBbI M AJIKMHBI) OGY4CHHIO ¥ TO3HAHHIO,
9 1 CTpoeHne, HOMEHKIIATYpa, 1 | ocosHamHOMy BbiOOpy H

TOMOJIOTHUA U U30MEPU

MOCTPOEHUIO JTaJIbHEHNIIe




aJIKEHOB.

10 2 CaoiicTBa, OIYy4YEHHUE U
MIPUMECHEHHE AIKEHOB.

11 3 AnKaaueHsl.

12 4 AnuTesieH U ero roMoJIOrH

13 5 ILI.P. Ne2 [TonyueHue >TuICHa U
OIIBITEI C HUM

Pa3znen 4. ApeHbl — apoMaTHYecKUe YIJIeBOXOPOIbI

WHJIUBUIYAIBHON
TpaeKTOpuu  0Opa30BaHUS
Ha ©0a3e oOpHEHTaluu B
MUpe npodeccuii u
npodeccuoHalIbHbIX
MPEINoYTEeHU, C Y4eTOM
YCTOHYHUBBIX
M03HABATEJbHbBIX
MHTEPECOB.

14

1

Bensoi u ero romosory.
CBolicTBa O€H30/1a U €T0
TOMOJIOTOB

Paszgea S. I[IpupoaHbie HCTOYHUKH YIJIEBOAOPOIOB U MX

nepepadorka
15 1 [IpupoiHbIE HICTOYHUKH
YIJIEBOJOPOIOB M UX
nepepaboTka
16 2 K.P. Nel «¥YrieBogopoibi»

Pa3nen 6. Kuciiopoacoaep:xamue oprannyeckue
BemiecTBa. CnupThl U peHOoIbI.

17

1

O,Z[HOB.TOMHLI@ MMpEACIIbHBIC
CIIUPTHI.

18

ITonyyenue, xXuMu4ecKue
CBOMCTBA U IPUMEHEHUE
OJIHOATOMHBIX ITPEAEIIBHBIX
CIIUPTOB.

19

MHOroaroMHsbl€ CIMPTHI.
@DeHOJIBI M apOMaTUYECKHE
CIUPTHI

Pa3zpnen 7. Anbaeruabl, KeTOHbI 1 KAPOOHOBBIE KUCJIO0ThI

20

1

KapOonunbsHbie coequHEHUS —
alpaeruanl U keTouel. CBOMCTBA
Y IPUMEHEHNE aJlbJCTHU/IOB.
KapOoHOBBIE KHCITOTHI.
.XHUMHYECKHE CBOMCTBA U
MPUMEHEHHE KapOOHOBBIX




KHCJIOT

21 2 I1.P. Ne3 [Tonyuenue u
CBOWCTBa KapOOHOBBIX KUCIIOT
22 3 I1.P. Ne4 Pemenue
HKCHEPUMEHTAIbHBIX 33134 Ha
pacro3HaBaHHE OPraHUYECKUX
BEIIIECTB
Paznea 8. Cioxknblie 3¢pupnl. ZKupbl
23 1 Crnoxuble 3¢upsl. Kupsl.
Moronue cpeacraa
Pa3nen 9.¥YrieBoabl
24 1 VYraesonsl. ['moko3a. Caxapoza
Jlonucaxapunbl. Kpaxmai.
Ilenmrono3a
25 2 IL.P. NeS Pemrenue
HKCIEPUMEHTAIBHBIX 3a7a4
26 3 K.P. No2
Kucnopoaconep:xarue
OpTraHUYeCKHE BEIIECTBA
Pa3nen 10. A3oTcoaep:xaniue opranHnyecKue coeIuHeHust
27 1 AMMHBI. AMUHOKHCIIOTHI. benku.
CTpyKTypBI OEIKOB
28 2 A3oTcoaepixaiiue
TeTEePOIUKITHYECKHIE
coennHeHus. HykiienHoBsie
KHCIIOTHI. XUMHS U 3]IOPOBBE
9eJoBeKa
29 3 K.P. Ne3 Azotcoaepxarniue u
BMC
Paszpnen 11. Xumus nojmmMepos
30 1 CuHTEeTHYEeCKHE TTOJTMMEPHI.
KonieHcanmoHHbIe MOJIMMEpHI.
[IenomnnacTsl.
31 2 HatypanbHblii 1 CHHTETHYECKHE

kayuyku. CHHTeTHYeCKHe
BosiokHa. [limacTMaccel




I1.P. Ne6 PacrioznaBanue
BOJIOKOH U TJIACTMACC

32 Opranuueckasi XuMusi, 4€JI0BEK
u ipupoa.O600maronuii ypok

33 Hrorosas TectoBas pabota
(K.P.Ne4)

34 HToroBslii ypok, MOBTOPEHHE U

00001enHne




TemMaTuuyeckoe MIIAHNPOBaAHUE

11 kaace
No Ne ypoka B Teme Tema Kou- BocnurarenbHblii
ypoka | (pasuene) BO KOMITOHEHT
/T 4acoB
Pa3gen 1. Baskneiilnne XuMu4uecKre NOHATHS U 3aKOHBI Hcnoabp3oBanue
BOCIIUTATEILHON
1 1 XHAMHUYECKHUI DIIEMEHT. 1 BO3MOKHOCTH COJEPKAHUS
Hyxnuasl. U3oTonsl. 3akoH y4eGHOTO npemera
COXpPaHEHHUS MACChl U YHEPTHH B [03BONHT CHOPMUPOBATH:
XUMHH.
— IIOHATHE POCCHUICKON
2 2 [Tepnoanyeckuii 3aKo0H. 1 AR IAHCKO
Pacrnipenienenue 31eKTpOHOB B WICHTHYHOCTH,
aTOMax 3JIEMEHTOB MaJIbIX MATpHOTHIM,  TIOGBH
TICPHONIOB. yBaxkenuss k OteuecTBy,
YyBCTBA TOPJOCTH 32 CBOIO
3 3 Pacripeneneane 3IeKTPOHOB B y P N
aTOMax 3JIEMCHTOB OOJIBIITHX PomuHy ocosnaHne cBocH
ATHUYECKOMN
MIEPHOJIOB
MPUHAJJICKHOCTH;, 3HaHUE
SI3BIKA, KYJIBTYPHOTO
4 4 Craprosas pabora Hacnequs HapoxoB Poccum
M YeJIOBEUECTBA; YCBOCHUS
5 5 [Tonoxenue B [ICXD Bomopoaa, 1 4
T'YMaHUCTHYCCKHX,
JTAHTAHOUJIOB, aKTUHOHUIOB U
JE€MOKPAaTUYECKUX u
HCKYCCTBEHHO MOJIy4YE€HHBIX 5
TPaJAULIMOHHBIX [EHHOCTEH
JJIEMEHTOB
MHOTOHAIIHOHATBHOTO
6 6 BaneHnTHOCTb U BaJIeHTHBIE 1 pPOCCHUHCKOTO  OOIIECTBa;
BO3MOYXHOCTH aTOMOB. BOCIIMTaHHE YyBCTBa
OTBETCTBEHHOCTH U JIOJITa
nepen Poaunoi;
- OTBETCTBEHHOE
OTHOIICHWE K YYCHHWIO,
TOTOBHOCTH "
Pa3nen 2. CTpoeHue BelecTBa 3 crocobHoCTH
o0y4aromuxcst K
7 1 OcHOBHBIE BUIBI XUMHYECKOU 1 caMOpa3BUTHIO u
cBs3u. VloHHAsI ¥ KOBaJICHTHAS caMo00pa3oBaHUIO Ha
CBsI3b. MeTaJTniecKast CBsI3b. OCHOBE MOTHBAIIMH K
Bonoponnas cs3p OOy4eHHI0 M [O3HAHMUIO,
OCO3HAaHHO MOTHBAIHUA K
8 2 [IpocTpancTBeHHOE CTpOCHUE 1

MOJIEKYJT HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB
.CTpoeHHEe KpUCTaJIJIOB.

OOy4YeHHI0O ¥ TO3HAHUIO,
OCO3HaHHOMY BBIOOPY U
IIOCTPOEHUIO JTaJIbHEMIIEN




Kpucrannuueckue pemeérku.
[TpuunHBI MHOTOOOpa3Us
BEIIECTB

KonTtpoabnas padora Ne 1
«CtpoeHnue BemecTBa.
XHMHYeCKHE peaKIu)

Pasznen

3. Xumuyeckne peakiun

10

1

Krnaccudukanus XuMruaecKux
peakuuii. CKopocTh
XMMHYECKUX PEAKIUI

11

Karanu3s u karanuszarop.
XHUMHUYECKOE PABHOBECHE
(ITpuamun Jle Ilatense) u
YCIIOBHSI €70 CMEIICHUS

Pasznen

4. PacTBOpBI

12

1

JlucriepcHble CUCTEMBI.
CriocoObl BbIpaXeHUs
KOHIIEHTPALMU pacTBOPOB

13

I1.P.1 IIpuroroBienue
PacTBOPOB € 3aJaHHOU
MOJISIPHOW KOHIIEHTpaluen

14

OnexTpuyeckas JUCCOLUALUS.
Bonopoanslii mokasarens.

15

Peaknun noHHoro oOMmeHa

16

FPI,I[pOJ'II/B OpTraHHU4YCCKUX U
HCOPTraHNYCCKUX COeIMHEHUI

Pasznen

5. DJekTpoXuMHYeCKue peakunu

16

1

XUMHYECKHE UCTOYHHUKH TOKA.
Psi craHAapTHBIX 2JIEKTPOIHBIX
noreHuuanos. Kopposus
METaJIJIOB U €€
MpenynpexIeHre

17

Onektponu3. O6o0IeHNE 1
MOBTOPEHUE U3YYEHHOTO

WHJIUBUIYAIBHON
TPACKTOPUU  0Opa30BaHUs
Ha ©0a3e oOpHEHTaluu B

MUpe npodeccuii u
npodeccuoHalIbHbIX
MPEINoYTEeHU, C Y4eTOM
YCTOHYHUBBIX
M03HABATEJbHbBIX
UHTEPECOB.

— OCO3HaHHE
MIPUYACTHOCTHU K

MHOT'OHAIITMOHAJIBHOMY
Hapoay Poccuiickoit
®enepanun, Poccuiickomy
OteuecTBY, PpOCCHMCKYIO
KYJIbTYPHYIO
UJCHTHYHOCTb.

— TMPOSIBJICHUE YBAXKCHHS K
KU3HH ¥ JIOCTOMHCTBY
KayK710ro YyesoBeKa,
cBobone
MHPOBO33PEHYECKOrO
BEIOOpA
CaMOOTIPE/ICIICHUS, K
MIPEICTABUTEIISIM
Pa3TMYHBIX STHUYECKUX
TpYyMI, peIuruié HapoJOB

Poccun, ux
HallUOHATTBHOMY
JOCTOUHCTBY 51

PENUTHO3HBIM YYBCTBaM C
y4ETOM coOroIeHust
KOHCTUTYUUOHHBIX IIpaB U
CBOOO/T BCEX TpaxKaaH.




Marepuana. Pemenue 3anau

18 3 Kontp.pa6. Ne2
«TeopeTndyeckre OCHOBBI
XUMUAY»

Paszngen 6. Metanibl

19 1 OOm1ast XxapaKTepUCTHKA U
CHOCOOBI TIOTYYEHUS] METAIUIOB

20 2 XUMHYECKHE CBOUCTBA
METAJUINYECKUX DJIEMEHTOB A-
rpynn ¥ b-rpynn

20 3 0030p METATUYECKIX
anemMeHToB A-rpynn u b-rpynn

21 4 Menp, HUHK, TUTaH, XPOM,
JKeJIe30, HUKEIIb, IIaTHHA

22 5 CmraBel MeTtaiutoB. OKCHUIBI 1
THJIPOKCHUJIBI METAJIIOB

23 6 I1.P.2 Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0
Teme «MeTaibl»

24 7 K.P.3 1o teme «MeTauiby

Pa3gen 7. HemeTabl

25 1 Hewmeramiel. CBolicTBa u
IIPUMEHEHHE Ba)KHEUIIINX
HEMETAJLJIOB.

26 1 OOm1ast xapaKTepUCTHKA
OKCHI0B HEMETAJIOB U
KHCIIOPOJICOACPIKANITUX KUCITOT.

27 2 OKUCIUTEIBHBIE CBOMCTBA

A30THOM U CEpPHOM KUCIIOT.
Bonopoansie coennHenus
HEMETAJUIOB.




28

I'eneTnueckas cBsI3b
HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB

29

I1.P. Ne3 Pemienune
SKCIEPUMEHTAIBHBIX 3a7a4 110
Tteme «HemeTtamiby

30

K.P.4 o teme «HemeTtayie»

Pazpen

8. Xumus u ;ku3Hb

31

1

XuMus B IIPOMBIINIJIICHHOCTH.
XHUMHKO-TEXHOJIOTHYSCKHUE
IIPUHIMUIIBI IIPOMBIIIJIICHHOT'O
MOJIYUYCHUA MCTAJIJIOB.
HpOI/ISBOHCTBO YyT'yYHa U CTaJIn

32

VYraesogel. ['moko3a. Caxaposa
Jlonucaxapunapl. Kpaxmait.
Ilennrono3a

33

XuMmus B ObITYy. XUMUYECKast
MIPOMBIIIJIEHHOCTh U
OKpY2KaroIas cpena

34

HTtoroseiit ypok.

Pemenue 3amay. O0001IEHNE U
MOBTOPEHUE U3YYECHHOTO
MaTepuasa







