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Ilnanupyembie pe3yjibTaThl H3YYEHUS Kypca
JlesiTensHOCTh B OOYUEHUU XUMUU B CPEAHEH IIKOJIC HAmpaBleHa Ha JOCTHKEHUE O0yJarOIIUMHUCS
CIIEIYIOUINX JIUYHOCH HBIX PE3YyIbTaTOB!
1) B LEHHOCTHO-OPHEHTAIMOHHOH C(epe — O0CO3HAHUE POCCUICKON I'PaKJaHCKOW HMJICHTHYHOCTH,
MaTPUOTU3MA, YyBCTBA TOPJOCTH 38 POCCHICKYIO XUMUYECKYIO HAYKY;
2) B TpymoBOoW cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY HaiibHEWIIeH 00pa3oBaTeIbHOM
TPAEKTOPUU WIH TPYIOBOM ACSITEIBHOCTH;

3) B T103HABAaTeJbHONW (KOTHUTUBHOM,  MHTCIUICKTYaJbHOH)  cdepe — yMEHHE YIpaBJsTh
cBOEH NO3HABATEILHOM JIeATEIIHHOCTBRIO, TOTOBHOCTb U CHOCOOHOCTP K
oOpa3oBaHWIO, B TOM quciie caMm000pa30BaHMIo, Ha MPOTSHKCHUH BCEH JKU3HU,

CO3HATEJIbHOE  OTHOLIEHHWE K  HENpEepbIBHOMY O0O0pa30BaHUI0 KAaK  YCIOBHUIO  YCHELIHOMN
npoheCcCHOHANTBHOM U 00IIIECTBEHHOM JIeATETFHOCTH;

4) B cdepe cOepexeHHs 3I0pPOBbsS — TMPHUHATHE W pealu3alisi I[IEHHOCTEH 370pOBOTO
u Oe3omacHoro odpasza >KM3HHU, HETIPUSATHE BPEIHBIX NPUBBIYEK (KypeHUs, YHNOTpEOJEHUs alKoTroJs
U HApKOTMKOB) Ha OCHOBE 3HAaHUH O TOKCHMYECKOM U HApKOTUYECKOM JEHCTBUHM BEIIECTB.
Memanpeomemnvimu  pe3yiabTaTaMd  OCBOCHMSI  BBIIYCKHMKaMH  CpeIHEH IIKOJIBI Kypca
XAMUU SIBIISTFOTCS:

1) ucnosib30BaHNE YMEHUI M HABBIKOB Pa3IMYHBIX BUIOB MMO3HABATEIBHOM JICATEIBHOCTH, IPUMECHEHHE
OCHOBHBIX METOJIOB TO3HAHMS (CHCTEMHO-MH(OPMALMOHHBIN aHanu3, HaOoJeHUE, H3MEpPEHueE,
MIPOBEJIEHUE IKCIEPUMEHTA, MO/IETTUPOBaHUE, HCCIIeIOBATENbCKAs JESITENIbHOCTD ) IS
M3YYEHHUS Pa3IUYHbIX CTOPOH OKpYXAIOIIeH IeHCTBUTEIHOCTH;

2) BiajgeHHe OCHOBHBIMH  WHTCIUICKTyaIbHBIMH  OmnepamusMd  ((OpPMYIMpPOBKA THIIOTES,
aHaM3 W CHUHTE3, CpPaBHEHHWE W CHUCTEMaTHh3alus, OOOOLIeHHe W KOHKPETHU3allMsl, BbISBICHUE
IIPUYMHHO-CIICICTBEHHBIX CBSI3€H U IOUCK aHAJIOIOB);

3) mo3HaHHE OOBEKTOB OKPYXKAIOMIErO0 MHpa OT OOMIEr0 Yepe3 OCOOCHHOE K €AMHUYHOMY,
4) yMeHHE BBIIBHTaTh WJACH ¥ ONPENENSTh CPENCTBA, HEOOXOOMMBIC ISl MX pealn3alliy;
5) ymeHume ompenensaTh  HeAM W 3a4a4yd NeSITeIbHOCTH, BbIOMpATh cpeacTBa
peanu3ayy Lely U NIPUMEHATh UX Ha IPAKTUKE;

6) wucnosip30BaHKE pas3IUYHbIX UCTOYHUKOB Ui HOJIy4eHUs XUMUYECKOH
uHGbOpMalNY, TOHUMAHUE 3aBUCUMOCTH CoJiepaHus 1 (popMbl IpeAcTaBiIeHus UHQOpMaLMU OT Lieel
KOMMYHHKAIIMU U aJipecaTa;

7) yMeHHE MPOIYKTHBHO OOIIATHCS M B3aMMOJCHCTBOBATH B MPOILIECCE COBMECTHOM JIESITENLHOCTH,

YYUTHIBATh TO3HIINU JIPYrux Y4aCTHUKOB NesITeIbHOCTH, 3()(EKTUBHO pa3peliaTh
KOH(JIMKTHI;

8) TOTOBHOCTb u CHOCOOHOCTh K CaMOCTOSITCIILHON
WH(POPMAIIMOHHO-TIO3HABATEIILHOH  JICATCIILHOCTH, BKJTIOYAs yYMEHHE OpPHEHTUPOBATHCS
B Pa3IMYHBIX UCTOYHUKAX UHpOpMaIuy, KPUTHYCCKH OIICHUBATh "

UHTEPIPETUPOBATh HHPOPMALINIO, TIOTYYAEMYIO U3 PA3INYHBIX UICTOUHUKOB,;

9) yMeHHe WHCHOJB30BaTh CpeACTBA HH(POPMALMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJOTHIA
(nanee — WKT) B pemieHMH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpraHM3allMOHHBIX 3a/ad C
coOuoiIecHueM TpeOOBaHUM SPrOHOMHUKH, TEXHUKM O€30MaCHOCTH, T'MTHEHBI, pecypcocOepekeHus,
MPABOBBIX M ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN 0€301MacHOCTH;

10) BraseHue S3BIKOBBIMU CPEICTBAMH, B TOM YHCIIE M S3BIKOM XUMHH — YMEHHUE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOUKY 3PEHUs, MCIOJIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEACTBA, B TOM YHCIIE U
CHUMBOJIbHbIE (XUMUYECKUE 3HAKHU, (POPMYJIBI U YpaBHEHUS).

IlIpeomemnwimu pe3ynbTaTaMyd U3Y4eHHUs] XUMUHM Ha 0a30BOM YPOBHE Ha CTYIEHU CPETHEro OOIIero
00pa3oBaHus SBISIOTCS:



l. B nmo3naBarenbHOU cdepe:
1) 3HaHME (IOHUMAaHUE) U3YUYEHHBIX TOHATHH, 3aKOHOB U TEOPUH;
2) YMEHHME  ONHCHIBATh  JEMOHCTpPAlMOHHBIE M CaMOCTOSITEIBHO  IIPOBEIEHHBIE
9KCIEPUMEHTBI, UCIIONb3YS Ul 3TOTO €CTECTBEHHBIN (PYCCKUM, pOIHOM) A3bIK U A3bIK XUMUU;
3)  yMeHue KiIacCU(MUIMPOBATh XUMHYECKUAE DJIEMEHTHI, MPOCThIC U CJIOXKHBIC BEIECTBA, B TOM
YHCJIe ¥ OPTraHUYECKUE COECAUMHEHUS], XUMUUYECKUE PEAKLIUU 110 Pa3HbIM OCHOBAHUSM,;

4)  yMmeHwue XapaKTEpPU30BaTh U3Y4YCHHBIE KJIACChI HEOPraHUYECKUX u
OPraHNYECKUX COCIMHEHUM, XUMUUECKHUE PEAKIIUY;

5) FOTOBHOCTh  IIPOBOJUTH  XHMMYECKHMH  DKCIEPUMEHT, HaO0II01aTh 3a ero
MIPOTEKAHUEM, (UKCHpPOBATH pe3yibTaThl CaMOCTOSITEILHOTO u

JIEMOHCTPUPYEMOIO SKCIIEPUMEHTA U JAETIaTh BHIBObI;
6) yMeHHe  (pOpMyIMpOBaTH  XMMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBaTh  CBOWCTBA
HEU3YYEHHBIX BEUIECTB 10 aHAJIIOTUU CO CBOMCTBAMH U3yYEHHBIX;

7) IIOUCK HCTOYHUKOB XUMUYECKON uH(popManuuy, IIOJTy4ECHHE HE00X0 MO
nHpopmanuy, €€ aHaliu3, W3TOTOBJIEHHE XMMMUYECKOTOo HWH(POPMAIMOHHOIO TMPOJAYyKTa U €ro
Mpe3eHTalNs;

8) BimameHWe 00s3aTeNBHBIMH  CIIPABOYHBIMH  MarepuaiamMu: [lepHOJUYECKON  CHCTEMOit
xumuueckux sinemeHToB J[. W. MenneneeBa, TalOnuieil pacTBOPUMOCTH, 3IEKTPOXUMUYECKUM
psaaoM HaMpsHKeHUH METaJJIOB, PAIOM DIIEKTPOOTPULIATEILHOCTH — JUISt
XApaKTEPUCTUKN CTPOCHMS, COCTAaBa U CBOMCTB aTOMOB XMMHWYECKUX 31eMeHTOB [—IV mepuonos u
00pa30BaHHBIX MU MTPOCTHIX U CJIOKHBIX BEIIECTB;

9)  ycraHOBJEHHE 3aBUCUMOCTH CBOJCTB U IIPUMCHECHHUS BKHEHUIINX
OpPraHMYECKUX COEJAMHEHMH OT HMX XHUMHUYECKOTO CTPOEHHUS, B TOM 4YHCIE€ U OOYCIOBIEHHBIX
XapaKTepPOM 3TOT0 CTPOEHUS (TIPEIEIbHBIM WU HENPEAEIbHBIM) U HATMUUEM (QYHKIIMOHATIbHBIX TPYIIIL;
10) MoenpoBaHNE MOJICKY)T HEOPTaHMIECKHX U OPraHNYECKHX BEIECTB;

11) moHMMaHWe XMMHUYECKON KapTHHBI MUPa KaK HEOThEMJIEMOM YaCTH ICIOCTHOW HAyYHOW KapTHHBI
MHpa;

Il. B 1eHHOCTHO-OpUEHTAMOHHON c(epe — aHaIu3 U OLIEHKA MOCIEACTBUH AJIS OKpYXKaroLei cpebl
OBITOBOM U MPOU3BOACTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3aHHOMN C IIPOU3BOJCTBOM U IIEpepabOTKOM
XMUMHYECKUX IPOILYKTOB;

. B tpynoBoii chepe — npoBeneHHE XUMHUYECKOTO SKCIEPUMEHTA; pPa3BUTHUE HaBBIKOB
yueOHOH, NPOEKTHO-UCCIIEN0BATENbCKOMN u TBOPUYECKON JESATEIBHOCTH IIpU
BBIIIOJIHEHUH UHIMBUYaJIbHOTO ITPOEKTA 110 XUMUH;

(AVA B cdepe 3mopoBoro obpaza ku3HM — COONIOACHHE TpPaBUI OE30MaCHOTO OOpaIieHus ¢
BEILECTBAMH, MaTepUalaMU; OKa3aHHWE IEPBOM IIOMOLIM IPU OTPABJICHUAX, OXKOrax M TpaBMax,
MIOJIy4EHHBIX B pe3yJibTaTe HapyLIeHUs NpPaBUi TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ BElIeCTBAMH U
1abopaTopHBIM 000PYIOBAHUEM.

Conep:kanue kypca. 10 kiaacc. ba3oBblii ypoBeHb
Teopua cmpoenus opzanuueckux coeounenuii A. M. Bymneposa.
IlIpeomem opzanuueckoi xumuu.
OpraHuyeckue BellecTBa: MPUPOJHbIE, UCKYCCTBEHHbIE U cuHTeTH4eckue. OcoOeHHOCTH cocTaBa M
CTPOEHHUSI OPraHMUECKUX BeliecTB. Buranusm u ero kpax. [Tonstre 00 yrieBoaopoiax.
OCHOBHBIE TOJIO)KEHUSI TEOPHUHM XUMHUYECKOro cTpoeHus byrnepoBa. BanentHocts. CTpyKTypHBIE

dbopMynel — TOJIHBIE M COKpami€HHble. [IpocThie (0auHaApHBIE) U KpaTHBIC (IBOWHBIE U TPOHHBIC)
cBs3u.M3oMepsl 1 n3omepusi. BzaumHoe BivsiHME aTOMOB B MOJIEKYJIE.
Hemoncrpanuu. IlnaBnenue, oOyriMBaHWe W TOPEHHE OPraHUYECKUX BEIIECTB. Mopenu



(1rapocTep:kHEBbIE u 00BEMHBIC) MOJIEKYJ OPTaHUYECKUX COCIMHEHUI Pa3HbIX KIJIACCOB.
OmnpeneneHne 3IEMEHTHOIO COCTaBa OPraHNYECKUX COEIMHEHUM.

JlabopaTopHble onbIThl.  M3rotoBneHne  MoIened  OpraHUYECKHUX

COEIMHEHU.

Yeneeooopoowt u ux npupoonsvie ucmounuku
[Ipenenbuble yraeBomopoasl. Ankanbl. OmnpezneneHue. ['OMOJOrMyeckuili psii ajJkaHOB U €ro
obmas dopmyna. CTpykrypHas M30MepHus YriaepoaHou mermu. Pamukamel. HoMeHkIaTypa allkaHOB.
XUMHYECKHE CBOMCTBAa aJKaHOB: TOpPEHHE, PEAKIMU 3aMelleHus] (TrajJoreHupOBaHUE), PEaKIMs
pa3iioKEeHUsI METaHa, PeaKius IeruAPUPOBAHUS dTaHa.

Henpenenbusle YTIE€BOIOPOIbI. AJIKEHBI. OTuieH. Omnpenenenue.
I'omonornueckuit pan aJIKEHOB. Howmenknarypa. CrpykTypHas 51
MIPOCTPaHCTBEHHas  (reoMerpuueckas)  u3omepus.  [IpoMbllyieHHOE — MOJIYYEHHE aKEHOB:
KpEeKUHI U  JeruJpupoBaHue aikaHoB. JlabopaTopHoe moOJy4yeHue

TWJIEHA — peakuus  Jerujparaldd d3TaHoyia.  Peaknuum  NPHUCOEIUHEHMS:
ruapaTanus, TUIPOTajoreHupoBaHue, raJIoreHUpPOBaHUE, MOJIMMEPU3ALHH.

[IpaBumo  MapkoBHuKkoBa. OxucieHue ankeHoB. KadecTBeHHblE peakuuu  Ha
HemnpeJieNbHbIE YTIIIEeBOJOPOIbI.

Ankamuensl. Kayayknm. Omnpenenenne. Homenknatypa. Compspk€HHbIE 1ueHBL.  byraamen-1,3,
W30TIPEH. Peaknus JleOenena. Peakmuu MPUCOETUHEHHS aJKAIUEHOB. Kayuyku:
HaTypaJbHBbIH, CUHTETUYECKHE (OyramueHOBBINH, M30MpPEHOBBIN). BynakaHuzauus Kaydyka.
Pesuna. D6onut. Ankunbl. Onpenenenne. Homenknarypa. IlosydeHne u mprMeHEHUE alleTHIICHA.
XUMHYECKUE CBOMCTBA aleTUJIeHa: TOpEHHUE, peakuuu MIPUCOETUHEHUS:
TUAPOTrAJIOT€HUPOBAHUE, rajoreHupoBaHue, TUAPATALMS (peakuus Kyuepoga).
Bununxnopua, NOJIMBUHWIXJIOPUA.

Apensl. Omnpenenenue. beH3on: ero cTpoeHHWe, HEKOTOpbIe (U3MUECKHE W
XUMHYECKHE  CBOMCTBa  (FOpeHHE, peaKkluu 3aMelleHUsl - TaJOreHUPOBaHUE, HUTPOBAHUE),
[IOJIYy4EHUE U NPUMEHEHUE. DKCTPAKIIUSL.

[Ipupomueii  ra3z. CocraB mnpupoaHoro raza. Ero HaxoxaeHue B  IPUPOJE.
[IpeumymiecTBa mOpUpPOJHOrO Tra3a Kak ToOIUIMBA. XHUMHUYEcKas mepepadoTka
MIPUPOJHOTO Ira3a: KOHBepcHUsl, upoJin3. CHHTE3-Ta3 U €ro UCIoIb30BaHUE.

Hedtp u crocobsr e€ nepepaborku. [TonmyTHbIil HEDTAHON Ta3, €ro cocTaB M (PpaKIUu — Ta30BbII
OeH3MH, MpomnaH-OyTaHoBasi, cyxoil ra3. Hedts, e€ cocraB u nepepaboTka — MEperoHKa, KPEKUHT,
pudopmunr. Hedrenpoaykrsl. OKTaHOBOE YUCIIO; OEH3UH.

Kamennbiii yronmp u ero mepepaborka. MckomaeMblii yroib: aHTpAalMT,

KaMeHHbIH, Oypbiidi. KokcoBanue kamenHoro yriisi. KokcoBbli ra3, aMmuauHas Boja,
KaMEHHOYT0JIbHAs CMOJIa, KOKC. ['a3ndukanus u KaTaluTUYecKoe THAPUPOBAHNE

KaMEHHOTO YIJIsl.

JdemoncTpanuun. [opeHue MeraHa, »JTaHa, auerwieHa. OTHOIIEHHE MeETaHa,

STHIIEHA, alleTUJIeHa U OeH305la K pacTBOpaM MepMaHTaHata Kanus u OpoMHoil Bome. Ilomydenue
STWJIEHA peaklUWell Jeruapataldd JSTaHOJAa M alleTHIICHA

TUAPOIIM30M KapOuma kampius. PasnoskeHue kaydyka Mpy HAarpeBaHWU, UCIIBITAHHWE TPOIAYKTOB

pas3noKeHus Ha HEIpPEeENbHOCTD, KOJUIEKIIUH «Hedtp U He(TEnpOyKTh»,
«KaMeHHBI! yroib U MPOAYKTHI €ro nepepaboTkm», «Kaydaykny.
JlabopaTopHble OIBITHI. OObHnapyxeHue IIPOJYKTOB ropeHus CBEYM.

HccnenoBanue CBOMCTB Kay4yKOB.



Kucnopoo - u azomcooepircawjue opeanuueckue coeOuHeHus
Opno atoMHble  crnupThl.  Omnpenenenue.  PyHKIMOHAJIbHAsT  TUAPOKCUIIbHAS
rpynna. ['omonoruueckuil psig  NpeAeIbHBIX OJHOATOMHBIX CHHUPTOB. I3oMepus moJ0XKeHUS
¢GbyHKUMOHATBHON Tpynnbl. BomoponaHas cBsi3b. XHMHYECKHE CBOWCTBA CIUPTOB. AJbJCTUIAHAS
rpynna. Peakius srepuduKanuu, CIOXKHBIC apupsl. Ilpumenenune crnupToB. [leiicTBue
METHUJIOBOTO M 3TUJIOBOTO CIIMPTOB HA OPraHU3M YeJIOBEKa.
MHoroatomHuble cnupthl. OmnpeneneHue. OTUICHIINKONIb. [unepun. IlonydyeHune u XuMHYECKHe
CBOICTBa MHOTOAQTOMHBIX CIUPTOB. KauecTBeHHas peakiiysi HA MHOTOAaTOMHbBIE CIIUPThI. AHTU(PU3.
®enou. CTpoeHue, odydeHHe, CBOMCTBA U MprUMeHeHHe (eHosa. KauecTBeHHbIE peakuuu Ha (QEeHOI.
B3anMHoe BiMsHHE aTOMOB B MoJjekyne ¢enomna. Anpaerunsl. Onpenenenue. Dopmanpierua M
aleTalbIerul. XHWMHUYECKUE CBOMCTBA albACTUIOB. KauecTBeHHbIE peakuuu Ha
anpaeruael. Peaknum monmukonaeHcanuu. KapOonunbHas rpymnma. KeToHbl Ha mpuMmepe areroHa.
Kap6onoBbie kuciotel. IlpenenbHble 0THOOCHOBHBIE KapOOHOBBIE KHCIIOTBI, WX TOMOJIOTHYECKHM
paa. Ilomyuenme wu npuMmeHeHue. XHUMHUYECKHME CBOMCTBa KapOOHOBBIX KHCIOT. Peakmus
TepudUKaInH.
Cnosxnbie 3¢upsl. Kupsel. Peakuus srepudukannu. Crnoxusie 3gupbl. Kupbl, X cOCTaB U THAPOJIU3
(kucnoTHBIM U mienovHoil). Meuta. ['mapupoBanue *upoB. YTriaeBonbl. YTiieBoAbl. MoHocaxapubl.
I'moko3a kak anpaerupocnupt. Copobut. MoisouHokuciaoe U crnuptoBoe Opoxenue. doTocunTes.
Hucaxapuael. Caxaposa. [lonmucaxapuapl: kKpaxmall, HeJUT0I103a.
AMuHBI. AMHHOTrpynmna. AMHHBI IIpeJeNIbHbIE W apoMaruyeckne. AHWIMH. [lonydeHue amMuHOB.
Peakuus 3unnHa. XuMHYECKHE CBOMCTBA M MPUMEHEHHE aMUHOB.
AMUHOKHUCIIOTHL. benkn. AMHUHOKHCIOTBI Kak aM(OTepHbIE OpPraHWMYECKHE COCIWHCHMs. [ IuiuH.
Peakuma nosmkonneHcanmu. llentupnas cBsase. [lepBuyHasi, BTOpHUYHAas, TpETHYHAas CTPYKTYpHI
oenkoB. KauecTBeHnble peakunu Ha 6enku. ['uapomms. Jlenarypanus. bruomornueckue GpyHkmnm 6enkoB
B OpraHusMe.
Hdemoncrpanun. OxuciaeHue cnupra B anpaeruy. KauecTBeHHas peaknys Ha MHOTOATOMHBIE CITUPTBI.
PactBopuMocTh (eHONa B BoJe NIpu OOBIUHOW Temmeparype M Ipu HarpeBaHuu. KauecTBeHHbIe
peakuuu Ha ¢peHou. KauecTBeHHbIE peakiy Ha allbAeru/ibl. BzaumoeiicTBue riitoko3bl ¢ THIPOKCUIOM
meau(Il) kak anprerngocnupra. KauectBenHas peakiust Ha kpaxmai. L{BeTHble peakiiuu GeaKoB.
JlabopaTopHblie onbIThbl. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJBI M 3TaHOJIA.
PacTtBopuMOCTB IiMiiepuHa B BOAE. XUMHUYECKHE CBOMCTBA YKCYCHON KHUCIIOTHI.
Onpenenenne HENPEAEIbHOCTH PACTUTEIBHOTO Maca.
IIpakTuuyeckas padora. Mnentudukanus opraHM4ecKuX coOeANHEHHUH.

Opzanuueckas xumusa u oouecmeo

buotexnonorusa. Ilepuonpl e€ pasButus. Tpu HampaBiaeHHs OHOTEXHOJIOTUM: TeHHas (WM
IeHEeTUYEeCKasi)) WH)XKEHEpUs; KIETOYHas WH)KEHepus; OHoJoruueckas HHKeHepus. ['eHeThuecku
Moau¢uimpoBanusle  opranusmbl  (I'MO) u  TpaHcreHHas  npoxaykuusa.  KiionupoBanwue.
NmmoOuin3oBaHHbIe (PEPMEHTHI U UX IPUMEHEHHE.

HOJ'II/IMepLI. KJ'IaCCI/I(l)I/IKaI_[I/IH MOJIMMEPOB. I/ICKYCCTBGHHBIG MMOJIMMEPBbI:

LHeJUTYJIOU A, aneTaTHBIN H_IéJ'IK, BHUCKO3a, I_ICJ'IJ'IO(baH.

CuHTEeTUUYECKHE IMMOJIMMEPHI. CnocoObl MOJIYyUYCHUA MOJIMMEPOB: MOJINMEPpU3 A u
IIOJIMKOHACHCAIIUA. CHHTETUUYECKHE Kay4dyKH. IInactmMacchr: MOJINCTHUPOJI, TC(I)J'IOH,

NOJMBUHUIXIOpH . CHHTETHYECKUE BOJIOKHA: KalpOH, HAMIOH, KeBIap, JaBCaH.

JemoncTpanuu. Koyiekimuu miacTMacce, CHHTETUYECKUX BOJIOKOH U M3/1EIHUN U3

HuX. PasnoxeHwe Tmepokcuaa BOAOPOJAa € IOMOINBIO  KaTajasbl HPUPOIHBIX

o0bekToB. Komneknus cuaternueckux Moronmwx cpeacts (CMC), comepxaniux sH3uMbl. VcribiTaHune
cpenbl pactBopa CMC unaukaropamu.



JlaGopaTopHble oONbITBHL. 3HAKOMCTBO ¢ 00pa3laMH IUIaCTMAacC, BOJOKOH U Kay4dyKOB.
IIpakTnueckas padora. Pacnio3HaBaHMe [1JJaCTMAcC ¥ BOJIOKOH.

Conep:xanne kypca. 11 kiaacc. ba3oBblii ypoBeHb
Crpoenue BemecTB. OCHOBHbBIE CBEAECHUS O CTpOoeHUU aroMa. CTpoeHHe aToMa: SJIpo U JIEKTPOHHAs
oOomnouka. M3orombl. XuMUYECKU 37eMeHT. Bonbmiol aapoHHBIA KoJUIaiaep. YPOBHH CTPOCHHUS
BELIECTBA.
Ilepnoanueckas cucrema xumudeckux sieMeHToB J[. M. MenneneeBa B cBeTe ydeHUs O CTPOCHHHU
atoma. @Du3nyeckuili CMbICI HOMEpOB: 3JIEMEHTAa, IME€puoja, TIpynnbl. BaleHTHblE 3IEKTPOHBDI.
DOneKkTpoHHass  KOHQUrypauusi  aTOMOB. 3aKOHOMEPHOCTH  HU3MEHEHHS CBOWCTB  AJIEMEHTOB
B IepHOJax W  TIpynmax. OJEKTPOHHbIE CeMelcTBa XUMHUYECKHX 3JeMeHTOB. ®Puiocodckue
OCHOBBI 00mmHOCTH Ilepuonnyeckoro 3akoHa M TEOPHUH
xuMmuueckoro crpoenus. [Ipeanoceuiku oTkpeiTus Ilepuoauyeckoro 3akoHa U TEOPUHM XUMHUYECKOTO
cTpoeHus. Ponp nuuHOCTM B HMCTOpUM XMMHH. Poib TNpakTUKM B CTAHOBIEHWHW U DPA3BUTHU
XUMHYECKON TEOPHHU.
WNonnas xumuueckass CBsi3b M HMOHHBIE KpHCTasinyeckue pemérkd. KaTuoHel kak MpOayKT
BOCCTaHOBJIEHUSI ~ aTOMOB  METaJUIOB. AHUOHBI ~ Kak  TPOAYKT OKHCIIEHUS aTOMOB
HeMeTtaiioB. MoHHas ~ Xxumuyeckas ~ CBA3b M HMOHHas KpucTayuinyeckas pemérka. MoHbl
MIPOCTHIE U CIIOKHBIE.
KoanenTtHas XUMHYECKast CBSI3b. ATOMHBIE u MOJIEKYJISIpHBIE
KpucTtaymmueckue pemérku. KoBaneHTHast HEMOJsipHas U MOJISIpHAs CBSI3U.
DNEeKTPOOTPUIIATEILHOCTh. KpaTHOCTh KOBaJIGHTHOW CBsi3u. OOMEHHBIA W JOHOPHO-
aKLENTOPHBI MeXaHU3Mbl O0Opa30BaHUS KOBAJIEHTHBIX cBs3eil. [1oyApHOCTH CBSI3U U
IOJIAPHOCTB MOJIEKYJIBI. MOJIEKYIISIpPHBIE U aTOMHBIE KPUCTAJNINYECKUE PEIIETKH.
Merannndeckas CBS3b. Mertannndeckne KPUCTAJIMYECKHE PEIIETKHU.
Mertannnaeckas XMMUYECKasl CBSI3b: HOH-ATOMBI U 3JICKTPOHHBIN ra3. @u3n4ecKkue CBONCTBA METAJUIOB
U X IPUMEHEHHUE HAa OCHOBE 3TUX CBOMCTB. CIuaBbl YEPHBIE U LIBETHBIE.
Bonoponnas XUMHYECKas CBS3b. Bonoponnas XUMHYECKas CBS3b!
MEXMOJIEKYJISIDHAsE W BHYTPUMOJIEKYJIIpHas. 3HA4€HHE BOJOPOJHOM  CBSA3U B
IIPUPOJE U )KU3HU YEIIOBEKA.
ITonumepst. [lonumepsl, UX  IOIy4YEHUE: peakuuu  NOJUMMEpPU3ALMA U
nosmkoHaeHcanuu. Inacrmaccel. Bonokna. Heopranndeckue noiamumepsl
JlucniepcHele CUCTEMBI. JucnepcHele CUCTEMBI: JMcCriepcHas daza wm
aucriepcuoHHas cpepa. Knaccupukanus QUCIIEPCHBIX CUCTEM [0 arperarHoMy COCTOSIHUIO U 10
pasmepy uwactun ¢as3pl. ['pyboaucnepcHble  CHUCTEMBI: 3MYJIbCUH, CYCIIEH3MH, a3pO30JIH.
ToHkoMCHIEpCHBIE CUCTEMBI: 3011 U resii. CHHEPE3UC U KOAryJIsIiysl.
Jemoncrpanuu. Pazmuunble  ¢gopmbl  [lepuoandeckoit cUCTEMbl XMMHUYECKHX 3JIeMEHTOB /.
N. MenneneeBa. Mojenb KpUCTaUIM4eCKOM pemérku xmopuaa Hatpus. OOpas3ibl MUHEpAIOB C
MOHHON KPUCTAJTIMYECKON PEIIETKOM: KalbIMTa, FAJINTa, MOJEIN KPUCTANINYECKUX PEIIETOK «CYyXOT0
mpga» (WM woja), anmasa, rpaduta (Wau KBapua). Mojens MossipHoro oObéma rasza. OOpasiibl
pPa3IMYHBIX JUCIIEPCHBIX CHCTEM: OMYJIbCHM, CYCIEH3HH, a’po30JeH, renen " 30J1€H.
Koarymsauus. Cunepesuc.
JlabopaTopHble onbITbl. MozenupoBaHue  METAUIMYECKON  KPUCTAUIMUECKOM  pEIIETKH.
Henatypauust Oenka. IlodyueHue sMmynbcuu pacTuTenbHoro macia. [lomydenue cycneHsuu
«U3BECTKOBOTO MoJIOKa». [loyyeHne  KOJUIOMIHOTO pacTBOpa KypMHOTro Oelka M MCCle0BaHUe
€ro CBOMCTB € IIOMOIIIBIO JIA3EPHOU YKa3KH.



Xumuueckue peaxyuu
Knaccudukamuss xumuueckux peaknuil. Peakumm  06e3  WM3MEHEHHS ~ COCTaBa  BEIIECTB:
AJJIOTPONH3ALINU u U30MEPU3ALUH. [Ipuunnbl aiotponuu. Knaccudukarus
peaKmuii Mo YUCIy ¥ COCTaBY peareHTOB U MPOAYKTOB U 1O TeroBomy 3¢ddekry. Tepmoxummuueckue
ypaBHeHHUs peakuuidi. CKOPOCTh XUMHUECKUX peakuuid. CKOpOCTh XMMUYECKON peakuu U (PaKTophl €€
3aBUCHUMOCTH: npupoja pearupyronmx BELIECTB, iouaib ux
COIPUKOCHOBEHHUSI, TEMIIepaTypa, KOHIEHTpauss M  Hajiuuue  Karanuzaropa. Karamms.
®epmenTbl. MHTHOMTOPHI. XUMHUECKOE PAaBHOBECHE U CIIOCOOBI ero cMmemnienns. OOpaTuMble peaKiyy.
OOmiass xapakTepuCTHKa peakUMd CUHTE3a aMMuaka ¢ YCJIOBMSI CMEILIEHUS PaBHOBECHS
IIPOM3BOJICTBEHHOTO MPOIIEcca BIPABO.
I'unponus. 'maposus HeoOpaTuMeblil U oOpaTtumelil. Tpu ciaydas ruaponusa coneil. Poss rugponmsa B
obmeHe BemiecTB. Posib rujponm3a B sHepreTudeckoM oOMeHe. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC
peakuuu. Crenenb okucieHus. OKUCINUTENb W BOCCTAaHOBUTENb. OKHUCIEHHE U BOCCTAHOBJICHHE.
DNeKTPOHHBIN OanaHc.
DNEeKTpoaN3 paciyiaBoB U pacTBOpoB. [IpakTHueckoe mpuMeHeHne AieKTposin3a. ['anpBaHOIIIacTHKA.
l'anpBanocTerus. PadpunupoBanue.
JemMoHcTpanum. DK30- U SHAOTEPMHUUYECKUE peaKUU. TerioBblie SABJIEHUS MPU PACTBOPEHUU CEPHOI
KHUCJIOTH U aMMHUAYHOU CENTUTPbI. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT MPUPOIbl BEIIECTB HA MpUMEpPE
B3aUMO/JICHCTBUSL PACTBOPOB PA3IUYHBIX KHUCIOT OJMHAKOBOW KOHIEHTPALMHM C OJMHAKOBBIMU
KycOuKaMH (TpaHy/laMH) LIMHKA U OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB (MarHus, IIMHKA, JKeje3a) ¢
pacTBOpPOM COJIAHOM KHUCJIOTHI. B3auMozaeicTBHE pacTBOPOB CEPHOM KHCJIOTHI C pacTBOpamMH
THOCYlb(aTa HATpUs Ppa3TUYHOW KOHIEHTPAMM U TeMIieparypbl. Mojenb KHIAIIEro CJosl.
Pa3znoxxenne mnepokcuaa BOAOPOAAa C MOMOLIBI0O HEOPraHMYECKHX KaTallM3aToOpoB (coseil jkenesa,
WoUAa Kalus) W TPUPOIHBIX OOBEKTOB, COACpKAIIUMX KaTama3dy (CbIpoe Msco, KapTodein).
[IpocTeitime OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMU: B3aUMOJECUCTBUE IMHKA C COJSHOMN
KHCJIOTOH U kene3a ¢ cynbharom meau (I1). Moaens snexkrposimzépa. Moaenb IeKTPOIU3HON BaHHBI
JUIS TIOJTyYEHUS ATFOMUHHUSL.
JlaGoparopHble onbIThbl. [IpoBeneHue peakiui, WAyIUX A0 KOHIA, MO MpaBwily beprose.
Paznosxenue nepokcuia BoJI0po/ia ¢ HOMOIIbIO TUOKcHAa Mapradiia. CMelieHre paBHOBECHS B CUCTEME
Fe3* + 3CNS™ <> Fe(CNS)s. McnbITanue HHANKATOPAMH CPE/bl PACTBOPOB COJIEH Pa3IMYHBIX THIIOB.
BsaumopneiictBue pactsopa cyibdara menu (I1) ¢ xene3om u rTuIpoKCUIOM HATPHSL.
IIpakTnueckas padora. Penienne s3kCriepuMeHTANIbHBIX 33]]a4 10 TeMe « XUMUYecKasi peaKius.

Bewecmea u ux ceoiicmea
Mertambl. O0mue Guznueckre cBorcTBa MeTaiwioB. Kiaccudukaiys MeTamioB B TEXHUKE M XUMUH.
OO01re XMMUYECKHIe CBOMCTBA METAJUIOB. Y CJIOBHUS B3aMMO/ICHCTBHS METAJIJIOB C PACTBOPAMH KHUCIIOT H
coneil. Meraiuorepmust. Hemerannel. biiaroponssie razpl. HeMetamnsl kak okucnutenu. Hemeramibl
KaK BOCCTaHOBUTENU. Psij anekTpooTpuniatensHocT. HEpTHBIE Wil 01aropoIHbIE Tasbl.
Kucnotel Heopranmyeckue u opraHuyeckue. KUCIOTBI € TOUKM 3pEHUSI aTOMHO-MOJIEKYIISIPHOIO
yueHus. KUCIOTBI ¢ TOUKM 3peHus TEOPUU 3NIEKTPOJUTUUYECKOM Auccounanuu. KHCIOTBI ¢ TOUKH
3peHust NpoTOoHHOM Teopuu. OOITIMe XUMUYECKHe CBOICTBa KUCIOT. Knaccudukaius Kucior.
OcHOBaHUSI HEOpPraHWYECKUE U oprannueckre. OCHOBAHUS C TOYKU 3PEHUS aTOMHO-MOJIEKYISIPHOTO
yueHust. OCHOBaHUS C TOUKU 3PEHUSI TEOPUHU IEKTPOIUTHUECKOMN nucconuanuu. OCHOBaHUS C TOUKU
3peHusi MPOTOHHON Teopuu. OO0IIKMe XMMHUYECKUe CBOMCTBa ocHoBaHMM. Krnaccudukaius oCHOBaHUM.
AmboTepHbIe COeTUHEHUST HEOPTaHUYECKUE U OpraHudeckne. AMQoTepHbIe OKCUABI U THAPOKCHUIBI.
[Tomyuenue u cBolicTBa aM(POTEPHBIX HEOPTAaHUYECKUX COCTUHEHU. AMHHOKHCIOTH — amM(pOTepHbIE
OpraHuveckue coenruHenus. [lenTuapl U nenTuaHas CBA3b.



Comu. Knaccugukamnus comneit. JKéctkocTh BoAbI U crocoObl e€ yctpanenus. llepexon kapOoHara B
ruipokapOoHat u 06parHo. OO0IMEe XUMUYECKHE CBOMCTBA COJICH.

JdeMoHcTpanuu. Komnexuus METaJUIOB. Komnexuus HEMETAJUIOB. B3aumoneiicteue
KOHIICHTPUPOBAHHOM a30THOM KMCIJIOTBHI ¢ Mebl0. Bemblmka TepMuTHOM cMecH. Bemblka 4€pHOro
1opoxa. BeITeCHeHME TaJIOT€HOB M3 MX PAacTBOpPOB JIPYIrMMHU TajJloreHamu. B3anmonencreue mnapos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI M amMmuaka («abIM 0e3 orusa»). [lomyuenue
aMMHaKa M u3ydeHue ero cBoicTB. [lomydenune amgoTepHOro rupoKCcHIa U U3YUYEHHE €0 CBOMCTB.
[Tonyuenue >xéctkoii Boabl M ycTpaHeHue e€ xéctkoctu. Jlaboparopubie ombIThl. [losyueHue
HEPACTBOPUMOIO FMIPOKCHJIA U €T0 B3aUMOJICUCTBUE C KUCIOTOM. MccrnenoBanne KOHIIEHTPUPOBAHHBIX
PacTBOPOB COJITHOM M YKCYCHOM KHUCIIOT KaneJIbHBIM METOJIOM MPHU WX pa30aBiieHnH Bo10#. Pa3nmanbie
Cly4au B3aMMOJEHCTBUS PACTBOPOB COJIEN ATIOMUHUS CO MIENOUYBIO. Y CTpaHEHHE )KECTKOCTH BOJIBL.
IIpakTnueckass paGora. PemeHne  SKCHIEpUMEHTANbHBIX 3aJad 1O  TeMme

«BeniecTBa 1 X CBOKCTBay.

Xumus u coepemennoe oouecmeo
XUMHYECKasT TEXHOJIOTHS. HpOPI?;BOI[CTBO aMMHakKa W MeTaHoJa. XHUMHUYECcKas TEXHOJIOTH.
XUMHYECKHE TPOIECCHI, JISKAINe B OCHOBE MPOM3BOJICTBA aMMHaKa W METaHOoJa. XapaKTepUCTHUKa
OTUX TIPOLECCOB. O6H.[I/Ie HAay4YHBIC TIPUHOUIIBI XHUMHWYECKOTO IIPOU3BOJACTBA. Xumuueckast
TPAMOTHOCTbH KaK KOMIIOHEHT OOIIEH KyIbTyphl YEIOBEKA.
MapkupoBKa yINaKOBOYHBIX MAaTEpUaioB, DSJIEKTPOHUKHM U OBITOBOW TEXHUKH, SKOJOTHYHOTO
TOBapa, MPOIYKTOB MUTAHUS, ITUKETOK 10 YXOIY 32 OJCIKIOH.
JdemoncTpauuu. Mojens TOPOMBIIUICHHOW  YCTAaHOBKHM  IOJYYEHHS  CEPHOM
KHUCJIOTHI. MoIeNTb KOJIOHHBI CHHTE3a aMMHaKa. BuaeopparMeHThl 1 CIaiapl O CTETICHH SKOJOTHYECKON
YHCTOTHI TOBapa.
JlaGopaTtopHbie ONBITHI. N3yuenne MapKUPOBOK Pa3JIMYHbBIX BHUJIOB
MIPOMBIIIJIEHHBIX U MTPOJIOBOJIBCTBEHHBIX TOBAPOB.



3 . TemaTuueckuii njan no opranuyeckoii xumun 10 kjacc (6a30Bblii ypOBEHb)

Pa3znen |Tema pazgena KonuuecTBo yacos B Tom uucne
[Ipaktrueckue |KoHTpoabHBIE
paboThI paboThI

1 Bsenenue. 1

Teopus cTpoeHus op-
2 FaHUYECKUX COequHe- |2
HHUU
Kucnoponconepxarniue
4 coequHeHus u ux npu- |10 1 1
POJTHBIC UCTOYHHKHU
A3oTcozaepkaliue co-
5 €IUHEHUS U UX 6
HaX0>KICHUE B JKUBOU
MIPUPOJIC
buonornueckn akTuB-
6 HbIE OpraHu4eckue co- (4 1
EIMHEHHUS
1
7 HckyccTBeHHBIE U CUH-
TETUYECKUE MOJTUMEPHI
34 gaca
Hroro 2 2

Temarnueckuii njiad no odmeit xumuu 11 kiaacc (0a30BbIil YPOBEHB)

Komnuectso |B ToM uncne
Paznen |Tema paznmena
4acoB [TpakTryeckue pabotsl | KoHTpOsIBEHBIE paOOTHI
Crpoenue aToma
Y TIEPUOIUYECKUI
1 3
3akoH JI.1.
Menneneesa
CrtpoeHue Belle-
2 P m 14 1 1
CTBa
¢ XUMHUYECKUE 8
peakiu
BemectBa n ux
4 . 8 1 1
CBOIiCTBa
Htoro 33 2 2
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