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IHosicHUTe/IbHAS 3AMUCKA

Pabouast mporpamma mo xumuu it ydammxces 10-11 kmaccoB o0meoOpa3oBaTelbHBIX
yupexaeHuil pa3zpaboraHa Ha ocHoBe DenepalbHOrO TOCYAAPCTBEHHOTO 00pPa30BaTEIBHOIO
CTaHaapTa cpegHero ooimero o0pazoBaHus, MPUMEPHON MpPOrpaMMbl CpeaHero oOuero
o0pa3oBaHUs MO XUMHH, pabodell MporpaMMbl Kypca XUMHH, pa3paboTaHHOW K ydeOHUKaM
aBTopoB I'. E. Pymutuca u ®@. I'. ®enpamana mus 10—11 kmaccoB o6mieoOpa3zoBaTeIbHbIX
opraam3aiuii. AdanaceeBa M. H. M.: IIpocsemenne, 2021r.
IIporpamma paccuurana Ha 68 u (1 4 B Hees110).
W3yueHne XUMHHM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHHs HANpPAaBICHO Ha JIOCTHIKCHHE
CIEAYIOUIUX LeJIei:

e OCBOCHHE 3HAHMH O XMMHYECKOM COCTABIISAIONIEH €CTECTBEHHO - HAYyYHOI KapTHUHBI
MUPa, BOKHEHIINX XUMUYECKUX MOHITUSX, 3aKOHAX U TEOPHSIX;

e  OBJAJCHHE YMEHHUSMHU NPHUMEHATH I[IOJYYCHHbIE 3HAHUS [UI1 OODBICHEHUS
pa3HOOOpPa3HBIX XUMHUYECKHUX SIBJICHHA W CBOWMCTB BEUIECTB, OICHKU POJIM XVUMHH B Pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUN U TOJTy4EHIH HOBBIX MaTepUasoB;

e  pa3BUTHE TO3HABATEIHHBIX HMHTEPECOB M HMHTEIUICKTYAIBHBIX CIOCOOHOCTEH B
MPOLIECCE CAMOCTOSTEILHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUN C UCTIOIb30BAaHUEM Pa3IMUHbIX
HUCTOYHUKOB MH(POPMAIUH, B TOM YHCJIC KOMITBIOTEPHBIX;

e  BOCNHUTaHUE YOEKAEHHOCTH B MO3UTHUBHON POJIM XUMHUH B KM3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHYECKH T'PAMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpYXarollien cpene;

e  TpUMEHEHHUE TOJYYCHHBIX 3HAHUM U yMEHUU JUig O€30MacHOr0 MCHOJIb30BaHUS
BEIIICCTB 1 MATEPHAIIOB B OBITY, CEIIBCKOM XO35HCTBE U Ha IPOU3BOJICTBE, PEIICHUS TPAKTHICCKHUX
3a]1a4 B IOBCEHEBHOM )KU3HU, IPEIYNPEXKICHUS SIBICHUN, HAHOCSIINUX BPEe 3I0POBBIO YETIOBEKA
1 OKpYKaKoIlel cpere.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA

Cpennee ob1iee 00pazoBaHrne — 3aKIIOYUTENIbHAS CTYIICHb 00mIero oopasosanus. Comepikanue
cpeaHero o0mniero 0opa3oBaHus HAIPABIEHO HA PELICHUE CISAYIONIUX 3a/1a4:

* 3aBepIIcHHE 001Ie00pa30BaTEIILHOM MOATOTOBKH B COOTBETCTBHH ¢ 3akoHOM «O0 00pa3oBaHnU
B PDy;

* peanmuzarus npeaAnpodhecCuoHaATBLHOTO 00Iero o0pa3oBaHUs, MO3BOJSIONIETO O0ECIEeYUTh
MPEeMCTBEHHOCTh WM peanu3anusi  npeanpodeccuoHaIbHOrO — o0miero  oOpa3oBaHus,
MO3BOJISIIOIIETO 00ECTIEYUTh MPEEMCTBEHHOCTH OOIIETO U TPO(PECCHOHATTEHOTO 00pa30BaHUsI.
Baxxueiimieli 3agadeld oOyueHust Ha dTamne MOTYYeHHs CpeHero o0Iero o0pa3oBaHus SBISETCS
MOJATOTOBKA OOyYaromUXcsi K OCO3HAHHOMY BBIOOPY JajbHEWINETr0 IKHU3HEHHOTO ITyTH.
OOyyaronuecs OJDKHBI CaMOCTOSATEIBHO HCIIONB30BaTh MPUOOPETEHHBIM B IIKOJIE OIMBIT
NeSITeTbHOCTH B PEeajbHOM KU3HU, 32 paMKaMH y4eOHOTo mporiecca. [ JlaBHbIe LeIH CpeIHEero
o011ero oopa3oBaHUs COCTOST:

* B (OpMHPOBAaHUM IIETOCTHOTO TPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHMSIX, YMEHUSAX U CIIOCO0ax JAesITeNbHOCTH;

* B IPHOOPETEHNH OMBITA TO3HAHMS, CAMOTIO3HAHUS, Pa3HOOOPa3HOH eATEILHOCTH;

* B MIOATOTOBKE K OCO3HAaHHOMY BBIOOpPY 00pa3oBaTeabHON U MPOodeCCHOHATBHONU TPACKTOPHH.
Oco0eHHOCThIO 00Y4YEHHS XUMUHU B CPEIHEN IIKOJIE SBIISIETCS ONIOpa Ha 3HaHUS, IOJy4YeHHbIE IPU
M3YYEeHUU XUMHH B 8—9 KIlaccax, X paclIupeHue, yriyOoleHne U CUCTeMaTH3aIIHsl.

B u3ydeHnn kypca XUMHH OOJBINAs POJb OTBOJHMTCS XHMHUYECKOMY IKCIIEPHUMEHTY, KOTOPBIH
MPEJICTAaBICH MPAKTHYECKHUMH paboTamu, JTa0OpaTOPHBIMU OMBITAMH U JEMOHCTPAIMOHHBIMU
sKcriepuMeHTaMu. OYeHb BaKHBIM SIBIISIETCS COOJIOJICHUE TPABHUII TEXHUKH O€30ITaCHOCTH IPU
paboTe B XUMUYECKOi 1abopaTopuH.

B kauecTBe yerHOCMHbIX OpUEHMUPOE XUMHUECKOTO 00pa30BaHUS BBICTYNAIOT OOBEKTHI,
M3y4aeMble B Kypce XUMHUU, K KOTOPBIM y 00yJaromuxcsi GoOpMUPYETCs ICHHOCTHOE OTHOIIICHHUE.




OCHOBY nosnaéamenvHuIX YenHOCcmel COCTABIAIOT Hay4yHbIE 3HAHMS M HaydHble METOAbI
MO3HAHUSI.
Pa3Butne mo3HaBaTENbHBIX LIEHHOCTHBIX OPUEHTAIMU COJACPXKAHUS Kypca XUMHUU IO3BOJISET
chopMupOBaTH:
* YBaXXUTEJIbHOE OTHOILLEHUE K CO3UIATENIbHOM, TBOPUECKOM 1€ATENbHOCTH;
* IOHUMaHNE HEOOXOIMMOCTH 3/I0POBOT0 00pa3a KU3HU;
* TOTpeOHOCTh B OE3YCIIOBHOM BBIIOJHEHHUU MpaBHJI 0€30MaCHOTO MCIIOIb30BAaHUS BEIIECTB B
MOBCE/IHEBHOM JKU3HH;
* CO3HATEJBbHBIN BEIOOD OyayIeil mpodecCHOHANTBHOM e TETbHOCTH.
Kypc xumuu ob6namaer BO3ZMOXHOCTSAMU ISl (DOPMUPOBAHUSI KOMMYHUKAMUBHBIX YeHHOCmel,
OCHOBY KOTOPBIX COCTABJIAIOT IPOLIECC OOLIEHUS U TPaMOTHasl pedb, CIOCOOCTBYIOIIHUE!
* IPaBUJILHOMY HUCIIOJIb30BAHUIO XUMUYECKOM TEPMHUHOJIOTHH;
* Pa3BUTHUIO MOTPEOHOCTH BECTH IHAJIOT, BBICTYIIMBATH MHECHHE OIIOHEHTA, y4aCTBOBATH B
JTUCKYCCHH;
* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BHIpaXKaTh M apTyMEHTHPOBAHHO OTCTAaWBATh CBOIO TOUKY
3peHusl.
Onucanue Mecta yueOHOro npeaMera B yueOHOM IIaHe
Pabouas nporpamma k yueOHukam aBTopoB I'. E. Pymsuruca u @. I'. @enpamana mas 10—11
KJIaCCOB 00IIe00pa30BaTeIbHBIX OpraHu3alnil pa3paboTaHa B COOTBETCTBUU ¢ ba3uCHBIM y4eOHBIM
TUTAHOM JUISI CTYIIEHH CpeliHero oouiero oopazoBanus. Xumus usydaercs ¢ 10 mo 11 kimaccer. O0miee
YHCII0 y4eOHBIX 4acoB 3a 2 rona o0y4yenus — 68, u3 Hux 34 (1 4 B Hepemno) B 10 kmacce, 34 (1 u B
Heneno) B 11 kiacce.
OcHoBHBIMU TpoOJEMaMM XMMHMH SIBJSIOTCS M3Yy4YEHHE COCTaBa M CTPOEHUS BEILECTB,
3aBHCHUMOCTH MX CBOMCTB OT CTPOEHUS, KOHCTPYHPOBAHHE BEILIECTB C 3a/IaHHBIMH CBOHCTBaMHU,
HCCJIE0BAHNE 3aKOHOMEPHOCTEN XMMUYECKUX IIPEBPALLCHUM U IIyTEW YIPABICHUS UMU B LEIAX
MOJTyYEHUs BEIIECTB, MATEPUAJIOB, SHEPTUU
Kypc 10 xnacca 3HaKOMUT OOy4aromMXCcs CO CTPOCHHUEM, XMMHUYECKHUMHU CBOWCTBAMH,
OCOOCHHOCTSIMU CIIOCOOOB MOyYEHUS M 00JIACTAMU IPUMEHEHHUSI OPTAaHUYECKUX COSAMHEHUN.
3aBepmuTenbHbIi dTanm (11 kimacc) HampaBieH Ha 0000IIeHUE, PACIIUPEHUE WMCIOIIUXCS
3HAHUU MIKOJILHUKOB IO YETHIPEM BBILICHA3BaHHBIM OJOKaM U U3y4YeHUE MATOro 0oka XuMus u
YKU3Hb, IPU3BAHHOTO JIaTh BBITYCKHUKAMH MPUKIIAIHBIC 3HAHUS U YMEHUSI.
IlnanupyeMble pe3y/bTAThHI H3YYEHHS] YUEOHOI0 NpeaMeTa « XHMHUS»:
B pesynbrare wuszydenuss ydeOHOro mnpeamera «XUMHUS» Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHHUs:
BbInyCKHUK HAYYHTCS:
e  PACKpBIBATh HA MPUMEPAX POJIb XUMHH B (POPMHUPOBAHNU COBPEMEHHOW HAYYHOUN KapTUHBI
MHUpPA U B IPAKTHYECKOHN EATEILHOCTH YEeTIOBEKA;
e JIEMOHCTPUPOBATh HA MIPUMEPAX B3AUMOCBSI3b MKy XUMHUEH U IPYTUMHU €CTECTBEHHBIMHU
HayKaMH;
e packphbIBaTh Ha MpPUMeEpax MOJIOKEHUS TEOPUU XUMUYeckoro crpoenus A.M. byTtieposa;
e noHuMaTh Qu3ndeckuii cmbicn Ilepuoguueckoro 3akona JI.M. MenzaeneeBa U Ha €ro
OCHOBE OOBSICHATH 3aBUCHMOCTh CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa30BaHHBIX UMH
BEIIECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

e OOBSACHATH MPUYMHBI MHOTOOOPA3Ws BEIIECTB HA OCHOBE OOIIUX MPEICTABICHHH 00 MX
COCTaBE U CTPOEHUU;

e TIPUMEHATH TMPaBUJIA CUCTEMATHUYECKON MEXIYHAPOJIHOW HOMEHKIIATYPhl KaK CpeACTBa
pa3iryueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

e COCTaBIATH MOJEKYISPHbIE U CTPYKTYpHBIE (DOPMYIBI OpraHUYECKHX BEIIECTB Kak
HOCHUTENEeH MHPOPMAllUA O CTPOSHWH BEIECTBA, €r0 CBOWCTBAX W MPHUHAICKHOCTH K
ONpeIeTIEHHOMY KJIACCY COeTMHEHUH;



XapaKkTepu30BaTh OpPraHUYECKHUE BEIIeCTBA IO COCTaBY, CTPOCHUIO M CBOWCTBaM,
yCTaHaBIMBATh NPHUYMHHO-CIICJCTBEHHBIC CBSI3HM MEXIY JaHHBIMH XapaKTEPUCTHKAMHU
BEILIECTBA;

IIPUBOAUTH IPUMEPHl XMMHUYECKUX PEAKLUUH, PACKPBIBAIOLIMX XapaKTEpHbIE CBOMCTBA
TUIWYHBIX TIPEICTABUTENCH KJIACCOB OPraHWYECKUX BELIECTB C IETbI0 UX HICHTU(PHKALIUH
U 00bsACHEHHs 001aCTH IPUMEHEHUS;

IPOTHO3UPOBATH BO3MOKHOCTH IPOTEKAHMSI XMMUYECKUX PEaKIMii HAa OCHOBE 3HAHUH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX pPeareHTOB U MX PEaKIMOHHOW CIIOCOOHOCTH;
HCIIOJIB30BaTh 3HAHUA O COCTAaBC, CTPOCHHU U XHUMUUCCKHUX CBOMCTBAxX BCIICCTB AJIA
0€301macHOro MPUMEHEHUS B IPAKTHUECKOH eSITeIbHOCTH;

NPUBOAUTH NMPUMEPHI MPAKTHUECKOTO MCIIOIBb30BAHUS MPOAYKTOB MepepaboTku HEPTH U
HPUPOTHOTO Ta3a, BEICOKOMOJEKYIISAPHBIX COCIMHEHHH (MOJIMATHIICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH OMBITHI MO0 PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB: IIIMIIEPUHA, YKCYCHOU
KUCIIOTBI, HEMPEACTbHBIX JKHPOB, TJIIOKO3bI, Kpaxmaia, OElKOB — B COCTaBE IMHUILIEBBIX
IPOJYKTOB U KOCMETHUYECKUX CPE/ICTB;

BJIZICTh NPAaBWIAMH M TIPHEMaMy Oe301acHOM pabOThl ¢ XUMUYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

YCTaHAaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XUMHYECKOHN p€akuuu U CMCIICHUA XUMUYCCKOT' O
pPaBHOBECHSI OT PA3IUYHBIX (PAKTOPOB C LENBIO ONPENENICHUS ONTUMAIbHBIX YCIOBHUH
MMPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;

NPUBOJHUTH IIPUMEPHI THAPOJIM3a COJIeH B IIOBCEHEBHOW KU3HH YETIOBEKA;

NPUBOJUTH TPUMEPHl  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEAKUUH B  HPUPOIE,
MMPOU3BOACTBCHHBIX MPOLCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB;

NPUBOJUTH NPUMEPHl XHMHUYECKHX PpEaKIHMi, pPacKpBIBAIOMINX OOLIMe XHMHYECKHE
CBOWCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAILIIOB;

IPOBOANUTH pacdeThl Ha HAXOXKAECHHE MOJEKYISIpPHOH (HOPMyIBl yIJIEBOJOPOAA IIO
IPOJyKTaM CTOPAaHUS H 110 €0 OTHOCUTEIBHOM INIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIIMX B €TI0 COCTAB,

BJIaJETh IpaBUJIaMHU OE30MAaCHOr0 OOpaIleHUsl C €AKHMMH, TOPIOYMMHM M TOKCHYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMUMU;

OCYIIECTBIIATh MOUCK XWMHUYECKOM WH(pOpMaluu IO Ha3BaHUAM, HACHTH(]UKATOpam,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

KPUTHYCCKU OLICHUBATh u HHTCPIIPETUPOBATH XUMHUYCCKYTO I/IH(l)OpMaIII/IIO,
COJIepKalylocs B COOOILIEHUAX CPEICTB MaccoBOi MH(popManuu, pecypcax MHTepHeTa,
HAaYYHO-TIOMMYJAPHBIX CTAThIAX C TOYKH 3PCHUA eCTeCTBeHHO-HaquOﬁ KOPPCKTHOCTH B
LEJISAX BBISIBICHUS OLIMOOYHBIX CYXKAEHUN U (HOpMUPOBaHHS COOCTBEHHOM MO3UIINH;
NPECTaBIATh MYyTH PELIeHUs TT00ANbHBIX MPOOJIEM, CTOSIIUX IEpe]] YeIOBEUECTBOM:
9KOJOTMYCCKUX, SOHEPIrCTUICCKUX, CBIPbEBBIX, U POJIb XMMHWHU B PCHICHUHN 3TUX HpO6H€M.
ycmaHaenaueanb ceHemu4decKyro Ce643b Me:)fcdy Kilaccamu opeanudeckux eeujecme onsa
000CcHO8aNUA NPUHYUNUATLHOU 803MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHeHUl
300AHH020 COCMA8a U CMpOEHU,;

YCMAaHasIueams 63auMOCeA3U MeNCOy paxmamu u meopuel, NPULUHOL U C1e0CMEUeM npu
ananuze NPoOOIEMHBIX cumyayuil U 0OO0CHOBAHUU NPUHUMAEMbIX peuleHUll HA OCHOBe
XUMUYECKUX 3HAHU.



Conep:xanue y4eOHOr0 npeamMera
10kaacc (344; 14. B HEAENIO)

Teopusi XMUMHYECKOI0 CTPOEHHSI OPraHnvYecKux coequHeHuii. [Ipupoga xuMnuecknx cBszei

Opranuueckue BeecTBa. [losBaeHre M pa3BUTHE OpPraHUYECKOM XHMMHUHU Kak
HayKl. XMMHUYECKOE CTPOCHHUE KaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaIEHTHOCTH. (OCHOBHBIE IIOJIOKEHHSI TEOPUM XUMHUYECKOTO CTPOEHHUS OpraHMYEeCKHX
coenquHeHuil A.M. bytnepoBa. YriepoaHbIil CKelleT OpraHuyYecKoil Mousekyibl. KpaTHocTh
XUMHUYECKON CBSI3U. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOI'O CTPOEHHUS MOJEKYI.
N3omepust u uzomepsl. [lonsarue o ¢yHkumoHanpHOW rpymme. [Tpunnunsl kimaccudukanum
OpraHu4eckux coefuHeHuil. CucreMaTHueckass MEXIyHapoAHas HOMEHKJIATypa M IPUHLUIIBI
00pa30BaHMs HA3BaHUIN OPraHUYECKUX COEAMHEHUN.
Mecto 1 3HaYeHUE OPraHMYECKOW XUMUHU B CUCTEME €CTECTBECHHBIX HaYK.
Yraesoaopoabl

[TpenenpHble yriieBonopoasl (ankausl). Cmpoenue monexynsl memana. I'oMOIOrH4eCcKuit
psa ankaHoB. ['omonoru. MexnyHapoiHas HOMEHKJIATypa OpraHMYecKUX BelecTB. M3omepus
YIJIEPOJHOIO CKeJleTa. 3aKOHOMEPHOCTH M3MEHEHHMs (PU3MUECKUX CBOMCTB. XHMMHUYECKHE
CcBOMCTBa (Ha TpUMEpPEe MeTaHa M JTaHa). peakuuu 3aMenieHus (TaJoreHUpOBaHUE),
JETUAPUPOBAHMS KaK CIIOCOOBI MOJYYEHHsI BaXKHEHUIIIMX COCIMHEHHH B OPraHUYEeCKOM CHUHTE3E.
['openne MeraHa KaKk OJUH M3 OCHOBHBIX HCTOYHUKOB TEIUIA B IPOMBIIUIEHHOCTH U
ObITY, usomepuzayuu ankanos. Llennvie peakyuu. C60600nble paouxansi. I anozeHonpoussoonsie
anxkanos. HaxoxieHue B Ipupojie U MPUMEHEHHUE alKaHOB.

Kparnble cBsa3u. HenpenenbHble yrieBoaoposl. AlkeHbsl. Cmpoenue MoneKynvl
amunena. SP—I ubpuouzayus. 'omonornyeckuit  psin ankeHoB. Homenknatypa. M3omepus
YIJIEPOJHOIO CKeJleTa M IOJIOKEHHs] KpaTHOM CBsI3UM B MOJIEKyse. XMMHYECKHe CBOMcTBa (Ha
npuMepe STHJIEHA): peaxkuuu IPUCOEANHEHUS (ranoreHupoBaHue, euopuposanue,
THJIpATALUs, 2UOPO2ANO2eHUPO8anUe) KaK CIoco0 MOMyYeHHUs (YHKLIMOHAIbHBIX MPOU3BOIHBIX
YII€BOIOPOAOB, ropeHus. I/lpasuno Mapkosnukosa. BvicokomonekyniapHvle COeOUHeHUs.
Kauecmsennvie peaxyuu mna o0eolinyio ceasw. llonuMepuszanus 5STUIEHA KaK OCHOBHOE
HaIpPaBJIEHUE €ro UCIOJb30BaHus. [[0IMATHIIEH KaK KPYITHOTOHHAKHBIM IPOAYKT XUMUYECKOTO
npousBojcTBa. [IpuMenenue stuseHa.

Ankanuensl v kaydyku. [loHsTue 06 ankaaneHax Kak yriaeBoI0poAax ¢ IByMs IBOMHBIMU
cBsi3aMu. [lonumepusanus auBuHmna (Oyraauena-1,3) kak cnoco0 MOMy4eHUs CHHTETHYECKOTo
Kayuyka. Mzonpen  (2-memunbymaouen-1,3). HaTypaiabHbli ©  CHHTCTHYECKMHA Kay4dyKH.
Bynkanuzanus kayuyka. Pesuna. Ilpumenenue kaydyka u pe3usl. Conpsoicénnvle 060liHble
ceasu. Ilonyuenue u xumuueckue ceoucmea ankaouenos. Peaxyuu npucoeounenus
(eanozenuposanus) u norumepuzayul aiKaoueHos.

AnkuHbl. AueTwieH (3THH) #W  ero romoisioru. Cmpoenue  monekyivl
ayemunena. 'omonornyeckuii psa ankuHoB. Homenknarypa. 3oMepust yriaepoiHoro ckenera u
MOJIOKEHUSI KPAaTHOM CBA3M B  Molsekyine. Meocknaccosas uzomepus. sp-Iubpuouzayus.
Xumuueckue  cBoiictBa  (Ha ~ IpUMepe  aleTWIEeHA):  peakUUdh  MPHCOEIUHEHMS
(rajmoreHupoBaHue, 2UOPUPOBaHUe, TUAPATAIUS, 2UOPO2AI02eHUPOBAHUE) KAK CTIOCO0 MOTydeHUs
IOJIMMEPOB M JAPYTUX IIOJE3HBIX MPOAYKTOB. ['OpeHHMe amernineHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBApPKHU U pe3KHu MeTauioB. [IpuMeHeHue aleTuieHa.

Tonamue o yuxknoanrkauax.

ApeHbl (apoMaTHYECKHE YTIIEBOAOPO/bI). beH301 Kak mpeAcTaBUTENh apOMaTHUYECKHX
yII1eBOAOPOAOB. Cmpoenue monekyavl Oen3ona. XAMUUYECKUE CBOMCTBA: PEaKLUU 3aMELICHHS
(rajjoreHMpoBaHKE) KaKk CIOCOO TMOJYYCHUS XUMHYECKHX CPEJCTB 3alllUThl PACTCHUIA,
NpUcOeUHEHUsl (TUAPUPOBAHME) KakK JI0Ka3aTeIbCTBO HEMpEeAeTbHOro XapakTepa OeH3oua.
Peakuust ropenus. Tonyon. Hzomepus 3amecmumenei. Ilpumenenune Oenszona. [lecmuyuosi.
I'enemuueckas c6:a3b apeHo8 ¢ Opyeumu yeneso00pooamil.

Ipupoonvie ucmounuxu y2ne6000po0os. [lpupoonuwiii 2az. Hegpmo. [lonymuule negpmsnvle
eazvl. Kamennvui yeonv. Ilepepabomka negpmu. Ilepeconka negpmu. Pexmugpurayuonnas




konouna. benzun. Jluepoun. Kepocun. Kpexune wnegpmenpooykmos. Tepmuueckuii u
Kamanumuyeckuu kpekureu. [luponus.
Kucaopoacoaepxamme oprannyeckne coelMHeHNUs.

Kucnoponconepxaiue opranuueckue coeinuHeHus. OJHOATOMHbBIE MpeeibHbIe CIIUPTHI.
Knaccugukarus, HOMEHKIATypa, U30MEepUsl CIUPTOB. METaHON M ATAHOJ KaK MpPEACTaBUTEIH
IpelebHBIX OJHOATOMHBIX CIIUPTOB. [lepauunsiii, 6MOpUUHbIL U MPEMUUHBIL AMOMbL Y21epooda.
Booopoonas ces3e. Xumudeckne CBOKNCTBA (Ha MPUMEPE METaHOJA M 3TaHOJIA): B3aUMO/ICHCTBHE
C HaTpueM Kak Croco0 yCTaHOBJEGHMS HAIWYUS THIPOKCOTPYMIbI, PEAKIUs C
raJloTeHOBOJIOPOJIaMH  KaK CIOCO0 TOJIy4YeHHsS DPAaCTBOPHUTENCH, Ieruaparanus Kak Crocod
MoJlyueHus: dSTuieHa. Peaknusi ropeHusi: cnupThl Kak TOIUMBO. Cnupmogoe 6pooicenue.
Depmenmul. Booopoonwie ceszu. llpuMenenune MmetaHoma u dTanoa. OU3HoI0rudeckoe AecTBre
MeTaHoJIa U 3TaHOJIa Ha OPraHu3M YeJIoBeKa. A1K0201uU3M.

MHoroaTtoMHbl€ CIUPTHI. DTUIEHIIIUKOJIb U INIMLEPUH KaK IPEICTaBUTENN MPEAEIbHBIX
MHOT0aTOMHBIX cUPTOB. KayecTBeHHAas peakiys Ha MHOTOATOMHbBIE CIIUPTHI U €€ IMPUMEHEHUE
JUIsl pacliO3HaBaHUS INIMLEPUHA B COCTaBE KOCMETHUECKUX CpelcTB. IIpakTrueckoe npuMeHeHue
STUJICHIJIUKOJIS U TJIHILIEpUHA.

®enon. Apomaruyeckue cnupthl. CTpoeHHEe MOJIEKYIbl (heHona. Bzaumuoe erusnue
amomos 6 mosexyine genona. Xumuueckue ceolucmaa: 3aumooelcmaue ¢ Hampuem, SUOPOKCUOOM
Hampus, opomom. Kauecmeennas peaxyus na ¢enon.
[Tpumenenue denona.

Kap6ouunbubie coenunenus. KapOonunpHas rpymnmna. AnbJleruisas rpynmna. AjabJeruibl.
Keronsl. U3omepus u HoMeHKIatypa. [lonyuenue u xumuyeckue c8olicmsa anivoe2uoos. Peaxyuu
OKUCTeHUsl U npucoeounerus anvoecudos. Merananb (popMaiibernu/) u dTaHallb (aleTaabaeTH )
KaK TPEICTaBUTENN MpeleibHbIX albaeruaoB. KaduecTBeHHbIE peaklMM Ha KapOOHUIIBHYIO
rpynny (peakuusi «cepeOpsitHoro 3epkaiay, B3aumojeiicteue ¢ ruapokcuaoM meau (II)) m ux
MpUMEHEHUEe Al OOHApYKEHUS MPEIEeNbHBIX albJCTHAOB B MPOMBIIUIEHHBIX CTOYHBIX BOJAX.
TokcnyHOCTH anbrerunoB. [lpumenenue Gpopmanbaeruaa u aneTanbIerua.

Kap6onoBsie kucnotel. Kapboxcunvuas epynna (kapboxcoepynna). Hzomepus u
HOMEHKIamypa KapboHo8bIX kucnom. OTHOOCHOBHBIE npeJenbHbIe KapOOHOBBIE
KUCTIOTHL. [1os1yueHue 00HOOCHOBHBIX NpedelbHbIX KapOOHO8bIX Kuciom YKCYCHas KUCIOTa Kak
IPEJICTABUTENb MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa (Ha
npUMepe YKCYCHOM KHCIOTHI): PEaKkIMU C METaJUlaMHU, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMU U
COJISIMU KaK MOATBEPXKAECHNUE CXOACTBA C HEOPraHUUECKUMHU KHUcIoTaMu. Peakius stepudukanuu
Kak crnoco0 MOJy4deHHs CIOXKHBIX 3(upoB. IlpumeHeHne ykcycHOM KuCIOThl. MypaBbuHas
kucnota. Auerarsl. [IpeacrapneHue o BhICIIUX KapOOHOBBIX KHCIOTaX.

Crnosxubie 2¢upsl ¥ Kupbl. Homenxnamypa. Ilonyuenue, XuMU4eCKHe CBONCTBA CIOKHBIX
a¢upoB. Peaknus srepudukanuu. CnoxsHsle 3(Upbl KaKk HPOAYKTHl B3aUMOJEHUCTBUS
KapOOHOBBIX KUCIIOT co cnupTamu. [IpuMeHeHne cinoXXHbIX 3(UPOB B MUIIEBOH U ap(romMepHOi
MPOMBINIIEHHOCTH. JKHUpBI Kak CIIOKHBIE 3QUPHI TIIUIEPUHA M BBICHIMX KapOOHOBBIX KHCIOT.
PactuTenbHble W KMBOTHBIE JKUPBI, MX COCTaB. Pacmo3HaBaHHMe pacCTHTENBHBIX KHPOB Ha
OCHOBaHUU UX HeNpeenbHOro xapakrepa. [lpumenenue xxupos. ['uaponus uim oMbliIeHHE 5KUPOB
KaK CII0co0 MPOMBIIUIEHHOTO TOTYyYEHHS COJeH BBICIINX KapOOHOBBIX KHCIIOT.

Mpb114 Kak coJiM BBICIIMX KapOOHOBBIX KUCIIOT. Motolue cBoiicTBa Mblia. Cunmemuyeckue
Morowue cpedcmaa.
VYrneoabsl. KnaccuduxarnusyrieBonoB. Monocaxapuasl. Onueocaxapudwt. [{ncaxapuapl. Haxox
J€HUE  yIJIEeBOJOB B Ipupoae. Imrokoza  kak  anpaerugocnupr.  bposkeHune
rroko3bl. Dpykrosa. Caxaposa. [ uoponus caxapo3swvl. Kpaxman 51 LEJITI0JI03a Kak
Ouonornyeckue MoiuMepbl. XHMHUYECKHE CBOMCTBa Kpaxmajga M IeJUTIONIO3bl  (THIPOJIN3,
KayeCTBEHHasl peakliyus ¢ HOJOM Ha KpaxMmall U ee IpUMEHEHHue Al OOHapyXeHHs KpaxMmaia B
npoaykTax nurtanus). IlpumeHenne u Ouonormueckass posib yrieBoaoB. [lonsrtue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEpE alleTaTHOT O BOJIOKHA. Ayemunyennionosa Knaccugpuxayus



6onoxkoH IneHTUUKAIMS OPraHUYEeCKUX COCNUHEHMMN. [ eHemuyeckasn céa3b mMexcoy Kidccamu
opeanuyeckux coeoureHutl. TUTIBI XUMUYECKUX PEaKIMil B OpraHUIECKON XUMHH.
A3oTcoaepxaniyue opraHu4ecKue coeJuHeHusl.

AMHHOKHUCTOTHI U Oenku. CocTtaB M HOMEHKJIATypa. AMunvl. Amunoepynna. AHuIum.
Tonyuenue u xumuyeckue ceolicmea aHUIUHA. AMAHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYeCKue
COeIMHEHUS. M30mepus u nomenxknamypa. bunonsapueiii uon. Ilentunnas cBsas3bp. buonornueckoe
3HaYeHHE O-aMUHOKHCIOT. OO0IacTu TNPUMEHEHUS aMHHOKHUCIOT. Xumuyeckue C80Ucmed
amunoxuciom. Ilenmuowi. [lonunenmuovl. nuyun. benaxku Kak OpUPOJHBbIE OHOMOIUMEPHI.
CoctaB u cTpoeHne OenKoB. XUMHUECKHE CBOMCTBA OCIIKOB: THIPOJIN3, JCHATypalus.
OGHapyxeHue OCIIKOB MPU MOMOIIM KauyeCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBpamenns 6eakoB
MU B OpraHu3Me. buonorndeckue QyHKIMu OSIKOB.

Azomcooepacawue cemepoyuxnuneckue coeounenus. Iupuoun. Iuppon. Iupumuoun. Ilypun.
Asomucmoie ocnoganusl.
Hyxneunoswvie kucnomel. Hykneomuowi. KomniemenmapHule azomucmoie 0CHOBAHUS.
Xumus u 300posve uenosexa. apmarxonouieckas Xumusi.
Xumusn norumepos
Honumepovl. Cmenenv nonumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvle
noaumepbi. Cmepeopezynsapnovie noaumepbi. Honusmunen. THonunponunen.
Honumempagpmopsmunen. Tepmopeakmusenvie nonumepuvl. DeronoghopmanrvoecuoHvle cMObL.
Inacmmaccol. @enonnacmol. Amunonnacmol. Ilenonnacmel. I[lpupoonviii xayuyk. Pe3zuna.
D0onum. Cunmemuueckue kayuyku. Cunmemuueckue 6onrokua. Kanpon. Jlascan.

IIpakTnyeckne padoThl

1.« [lonyuenue aTHIIEHA U U3yYEHHUE €O CBONCTBY.

2. «[lony4yeHne yKCyCHON KUCIOTHI U U3YUYEHHUE €€ CBOWCTBY.

3. «Perrenne 3KCIEpUMEHTAIBHBIX 33/1a4 HAa PACIIO3HABAHUE OPTaHUYECKHUX BEIICCTBY.

4. «Pacnio3HaBaHHe MJIACTMACC U BOJIOKOH.

11 kaacc (34u; 14. B HExemno0)

Teopernyeckne 0CHOBbI XUMHH

Crpoenue BemectBa. CoBpeMeHHass MoOJEIb CTPOCHHMS aroMa. OJEeKTpOHHas
KoHpurypauus aroma. OcnosHoe u 6030ydcoenHvle cocmosHus amomos. Kiaccupuxanms
XHUMHYECKUX 3JIEMEHTOB (-, P-, d-35meMenTh1). OCOOCHHOCTH CTPOCHHUS SHEPTETHUECKUX YPOBHEH
atomoB d-anemenToB. Ilepuonnyeckas cuctema xumuyeckux snemeHtoB .M. Menneneesa.
®usnueckuit cmbica [lepuoandeckoro 3akona [[.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH
WU3MEHEHHUs CBOMICTB JJIEMEHTOB M MX COECOUHEHHWH 10 MEpUoJaM M TpyINIaM. DJIEKTpPOHHas
OpUpO/a  XUMHUYECKOHM  CBA3M.  OJEKTPOOTPHUIATENbHOCTh. BUlbl  XMMHYeCKOW  CBSI3U
(KoBaJIeHTHas, VOHHas, MeTaJlIIn4ecKasi, BOJIOPOJIHAS) u MEXaHU3MBI ee
oOpaszoBanus. Kpucmaniuueckue u amopgnvie eewecmea. Tunvl Kpucmaniuvyeckux peuemox
(amomHas, MONEKYIAPHAs, UOHHAA, MemalludyecKas). 3asucumocmsv @uauyeckux ceoucme
sewecmea om muna Kpucmaaiuueckou pewemxuy. IIpuanHbsl MHOrooOpasus BEIIECTB.
XyMHYeCKue peakliui. ['oMoreHHsbIe U reTeporeHHsle peakunn. CKOpoCTh peaklui, e
3aBUCHUMOCTD OT Pa3JIMUHBIX (PAaKTOPOB: MPUPOJIbl PEArupyIOLIUX BEIIECTB, KOHIIEHTPAaIUH
pearupyrouux BEeIECTB, TEMIIEPATYPhI, IUIOIIAN PEAKIIMOHHONW TOBEPXHOCTH, HAJINYMS
Karanu3aTopa. Posib kaTann3aTopoB B IPUPO/IE U MPOMBILIUIEHHOM Mpou3BoacTBe. OOpaTUMOCTh
peaknuii. XMMUYEeCKOe paBHOBECHE U €r0 CMEIIEHUE MO JeHCTBUEM pa3InyHbIX (PaKTOpOB
(KOHILIEHTpalMsl peareHTOB WK IPOAYKTOB peaKIiH, JaBlIeHNue, TeMIepaTypa) JUisl CO3JaHus
ONTUMAJIBHBIX YCIOBUN IPOTEKAHNS XUMHUECKHUX IIPOLIECCOB. JJucnepchubie cucmemvl. Ilonsamue
o Konnoudax (3oau, eenu). Memunnvie pacmeopwi. Peakuuu B pacTBopax
AIIEKTPOJINTOB. pH pacTBOpa Kak MOKa3aTelb KUCIOTHOCTU cpelibl. ['uaponus coneil. 3HaueHne
TUAPOJIN3a B OMOJOTHYEeCKMX 0OMEHHBIX Hporeccax. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxkuuu B IpUPOJE, IPOU3BOICTBEHHBIX IIPOLECCAX U KU3HEIEATENBHOCTH OPraHU3MOB.



Heoprannyeckasi Xumus

Metamibl. CriocoObl osTydeHus] METAIUTOB. JIeTkue U TsHKENbIe MeTaIlTbl. JIerkoriaBkue u
TyToIUIaBKue MeTailibl. Metamnunueckue aneMenTsl A- u b-rpynmn. Meas. L{unk. Tutan. Xpom.
Kenezo. Hukenb. [Inatuna. Crasel. Jlerupyromue noo6asku. YépHeie meTauibl. [[BeTHBIC
Metaibl. YyryH. Crans. JlernpoBannsble ctanu. OKCUIbl U THAPOKCH Bl MeTaiioB. HemeTamsl.
[Ipocteie BemecTBa — HeMmeTallbl. Yiepoa. Kpemuauii. Azot. ®ochop. Kuciaopoa. Cepa.
®Top. Xnop. Kucnorusie okcuapl. Kucnopoaconepxaine kuciaorsl. CepHas Kuciaora. A30THas
Kkuciota. BonopoaHsie coeJuHeHNs] HEMETaIOB.

OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTHIX BELIECTB — METAJUIOB IVIABHBIX U
nO0OOYHBIX MOATPYII (Meb, )KEJIe30) U HEMETAJUIOB: BOJIOPOA, KUCIOPOa, TajJOreHOB, CEPhL,
asora, pocopa, yraepona, kpeMHus. Koppos3usi MeTaioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH. DNeKMpou3 pacmeopos u pacniasos. llpumenenue snekmponusa 6
NPOMBIULTIEHHOCU.

Xumusa W ku3Hb HayuHble MeTOAbl MO3HAHUS B XUMHUHU. VICTOUHHMKM XMMHYECKOM
uHpopmanuu. [Torck nHGOpMAIUK 1O HA3BAHUSAM, UCHTHPHUKATOPAM, CTPYKTYPHBIM (OpPMYyJIaM.
MonenupoBaHre XUMHUYECKUX MTPOLIECCOB U SBJICHUMN, XUMUUECKUL AHAIU3 U CUHMe3 KaK METObI
HAy4YHOTO [TO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, GepMEHThI, BATAMHHBI, TOPMOHBI, MUHEPATIbHBIE BOJIBI.
[TpoGuieMbl, cBsi3aHHBIE C NMPUMEHEHHEM JIEKAPCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
dakTopbl, paspyliarolie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe ajKorois, HapKOMaHus).
Panmonansnoe nutanue. [Tuwesvie 0o6asku. OCHOBbL NUWEBOU XUMUU.

XuMUs B TIOBCETHEBHOM XHU3HH. Motomie u uuctsmme cpeacrsa. Cpedcmea 60pbbwvl ¢
ObIMOBLIMU  HACEKOMbIMU.  penelienmyl, uHcekmuyuovl. CpencTBa JUYHOM TUICUMEHbl U
kocMmeTHku. [IpaBuna 6e3omacHoi pabOTHI ¢ €AKMMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU,
CpeIcTBaMU OBITOBON XHMUHU.

XuMHUS U CeNbCcKoe X03siicTBo. MuHepanbHble U opranuuyeckue ynoopenus. Cpenctsa
3aILUTHl PACTCHUM.

XuMmus u sHepretuka. [IpupogHpie ICTOYHUKY YTIIeBOAOPOA0B. [IpupoaHbIil U MOMyTHBIN
He(TSAHOM Ta3bl, UX COCTAB U ncmoib3oBanue. CocraB HeTH U ee iepepadboTka. HedremnpomykTsrl.
OxrtanoBoe uymucio OensuHa. OxpaHa OKpyxkaromiei cpenbl npu HedTenepepaboTke U
TPaHCIIOPTUPOBKE HEPTENPOAYKTOB. AJTbTEPHATUBHbBIE HCTOUHUKH SHEPTUU.

Xumuss B crpoutensctBe. llemenT. beron. [Togbop onTUManbHBIX CTPOUTENBHBIX
MaTepHajoB B MPAKTUUECKON JEATENLHOCTH YEJIOBEKA.

XUMHSA U 2KOJIOTUS. XUMUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH CPElbl U €r0 MOCIEACTBUS.
Oxpana rugpocdepsl, No4YBbl, aTMOCheps, GIOpsl U GayHbl OT XUMUYECKOTO 3arps3HEHNUS.

IIpakT4yeckune padoThI

1. IIpuroroBiieHHE paCTBOPOB C 3aJaHHOU MOJISIPHOU KOHLICHTpALUEW).
2. Pemenue 3KCIIepUMEHTAIBHBIX 3a/a4 110 Teme «MeTtasuib»

3. Pemrenue OKCIICPUMCHTAJIbHBIX 3a1a4 no teme «Hemerannb»

Temarndeckoe nmjian

Ne /i Pazgensl, TeMbI
porpaMma
10 kaace
1 Teopust XUMUYECKOTO CTPOCHHSI OpraHNYecKUX coeanHeHui. [Ipupona 3
' XUMHUYECKHUX CBSI3EH
VYreBo10po/sl 9
Kucnoponacoaepxainiue opraHu4ecKkue COeIMHEHM 11




A3o0Tcoaepkalliie OpraHnyecKue CoeAMHEHUs

5. XuMUS MOIMMEPOB 6
Wroro B 10 xmacce: 34
11 kaacc
[ToBTOpenue kypca xumuu 10 xnacca 1
Teoperuueckne 0CHOBbI XMMHH 19
Heoprannyeckasi Xumus 11
Wroro B 11 kmacce: 34
TemaTnueckoe NJIAHNPOBAHHE
Tembl, BXoAsIIIME B JAHHBIN pa3jaeJl.
Conep:xkanue 1o reme Ne ypoka, Tema Koppexuus

10 kJacc

Teopust XHMHYECKOI0 CTPOEHHSI OPraHnYecKux coequnenuii. [Ipupoaa xumudeckux cBsizeii. (4 1)

Oprannueckue BeniecTBa. [losiBnenue wu
pa3BUTHE OPraHMYECKOW XHMMHUHM  Kak
HayKu. XMMHUYECKOE CTPOEHHUE KaK MOPSI0K
COEIMHEHHUS] aTOMOB B MOJIEKYJIE COTJIACHO
uX BaJIeHTHOCTU. OCHOBHBIC TIOJIOKCHUS

TEOPUHU XUMUYECKOTO CTPOEHUS
OpPraHUYECKUX COCMHEHMI
A.M. bytnepoBa.  YriaepoaHblil  CKeJeT
OpraHM4YecKoM  MoyeKyabl.  KpaTHoCTh

XHUMHYECKON CBS3U. 3aBUCHMOCTH CBOMCTB
B€IICCTB oT XHUMHUYECKOI'O CTPOCHUMA
MOJICKYIIL. I/I30Mep1/151 1 U30MEPBLI. IlonsTue o

¢dbyHKIMOHanbHOW — rpymme.  [IpuHIuUmsI
KJaccu(uKanuu OpPraHUYECKUX
COCTUHEHUN. Cucremaruueckas
MEXIyHapOaHast HOMEHKJIaTypa u
MPUHIIMIIBI o0Opa3oBaHUs Ha3BaHUU
OpraHMYeCcKUX coeauHeHud. Mecro u

3HA4YCHUC OpFaHHHeCKOﬁ XUMHHU B CUCTEMEC
CCTCCTBCHHBIX HAYK.

1.IIpenmer oprannueckoit xumuu. Teopus
XMMHUYECKOT'O CTPOEHUS] OPraHUYECKUX
BEIICCTB.

2.OCHOBHBIE MOJIOKEHUS TEOPUH
XUMHUYECKOTO CTPOCHHS OPTraHUYECKUX
coenuHenuit A.M. bytneposa.

3. CocTOsIHUE AIIEKTPOHOB B aTOME.
DJIEKTPOHHAS NMPUPOAa XUMUYECKUX CBA3EH
B OPraHUYECKUX COCAMHEHUSX.

4. Knaccudukanus coenHeHUN
OpraHUYECKHUX.

2. Yraesoaopoasi (10 4)

2.1. IlpenenbvHbIe YTIEBOIOPOABI — alKaHbI (2 1)

[IpenenbHbIC YIIIEBOIOPOIBI (ATTKAHBI).
Bo30yxaéaHoe cocTosiTHUE aToMa
yraepoaa. [ uGpuansammsi aTOMHBIX
opOutaneit. 'omonoru. ['omonoruueckast
pa3HOCTh. [ OMosIornyeckuit psia.
MexnayHapoiHasi HOMEHKJIAaTypa
opraHnyeckux BemecTB. M3omepus

5. DNEKTPOHHOE U INPOCTPAHCTBEHHOE
CTPOEHHUE AJIKaHOB. | 'OMOJIOTH U H30MEPBI
AJIKaHOB.

6. MeraH — npocTelmii NpeaCcTaBUTEIb
AJIKaHOB.




YIJIEpOIHOTO cKeneTa. Peakuuun
3aMelnieHus (raJoreHupoBaHue),
JETUAPUPOBAHUS, U30MEPHU3AINH AJIKAHOB.
[{enabie peakiu. CBOOOIHBIC paJHKAIIbI.
["ajloreHonpoOn3BOIHBIE ATKAHOB

2.2. HenpenenbHble YTa€BOAOPOIbI (AJIKEHBI, aJIKaIUECHbI U AJIKUHBI) (4 1)

Kparnsbie cBsa3u. HenpenensHbie
yIIeBOAOPOAbI. AJIKEHBI. SP -
['ubpunuzanus. Iten (3tuiien). Mzomepus
MOJIOKEHUS IBOMHOM CBSI3H.
ITpocTpancTBEeHHas nu3omepus (cTepeo-
uzomepust). Peakuuu npucoennueHus
(ruapupoBaHKe, raJJOreHUPOBAHUE,
rUApaTalys), OKUCICHUS U
MOJIMMEPU3ALMH AJIKEHOB.
BricOKOMOIIEKYISIPHBIE COSAMHEHHUS.
KadecTBeHHbBIE peakiMy Ha IBOWHYIO
CBs3b. AJIKaUEHBI (IUEHOBBIC
yrieBoopoabl). Juunmi (Oyramuen-1,3).
N3ompen (2-metunbyramuen-1,3).
Cornpsik€HHBIE TBOMHBIC CBA3U. Peakimn
MpUCOeANHEHUS (TaJIOTeHUPOBAHNUSA) U
MOJIMMEPU3AIUHN ATKATUCHOB. AIICTHIICH
(3TuH). MexKiaccoBasi U30MEpHs. Sp-
['ubpuau3anms IeKTPOHHBIX OpOUTasIeH.
Peakuuu nprcoeAMHEHNs, OKUCIICHUS U
MOJIMMEPU3AIUHY AJTKUHOB

7. HenipenenbHbie yriaeBOAOPOAbl. AJKEHBI:
CTPOEHHUE MOJIEKYJI, TOMOJIOTHUS 1
HU30MEepHs.

8. Ilpaxmuueckas paboma 1 «IlonmyueHue
STHJICHA U OMBITHI C HUM.

9. ANKanueHsl.

10. AuerusneH u ero roMoJory.

2.3. ApeHsl (apoMaTHUECKHE YIIEBOIOPObI) (2 1)

Apenbl (apoMaTHyYECKUE YIIIEBOAOPO/IbI).
benzon. ben3onpHoe KobLO. TOMyO.
N3omepus 3amectureneil. Peakuuun
3aMelleHus (raJoreHupoBaHue,
HUTPOBAHUE), OKUCIICHUS U
IPUCOEANHEHNs apeHoB. [lectunnel.
['eHeTnyeckas CBSI3b apeHOB C APYTUMU
YIJI€BOIOPOAAMHU

11. ben3zoun u ero romosnoru. CpoiicTBa
OeH30J1a U €ero TOMOJIOTOB.
12. Tonyon. Hzomepus 3amecmumeneil.

2.4. TlpupoaHble UCTOYHHUKY U NepepadoTKa yriaeBoA0pooB (2 u)

[Tpuponusiii ra3. Hedrs. [TonyTHbIE
He(TsHbIe ra3pl. KaMeHHBIH yrob.
[leperonka nedtu. Pektuduxanmonnas
kojoHHa. bensun. Jlurpoun. Kepocus.
Kpexunr nedrenponykros. [lupomauns

13. IlpupoaHble NCTOYHUKU
yrieBoaopoaos. [lepepaboTka HedTH.
14. KontpoabHas padora 1 no remam
«Teopust XMMHUECKOTO CTPOCHHUS
OpPraHUYECKUX COCIUHEHUI»,
«YTII€EBOAOPOIBDY.

3. Kucaopoaconepxamue opranndeckue coequHenus (11 4)

3.1. Cnuprtsl u denounsl (3 u)




Kucnoponcoaepxaiiue opranndeckue
coenuHeHusi. OTHOATOMHBIE MpPEEIbHbIC
cnupthl. DyHKIIMOHATIBHAS TPYIINa
crnupToB. MeTaHo (METHIIOBBIN CITUPT).
OTaHoa (3TUIIOBBIN ciupT). [lepBUYHBIHI,
BTOPUYHBIN U TPETUYHBIA aTOMBI
yraepoaa. Bogopoanas cBsizb. CiuproBoe
opoxenue. ®epmentsl. Bogoponnsie
CBsA3U. ANKOTroiau3M. MHOTOaTOMHBIE
CIUPTHI. DTUIICHTIIUKOJIb.

I'munepun. KadecTBeHHast peakiius Ha
MHOT'O2TOMHBIE CITUPTHI.

®eHobl. ApOMATUYECKUE CITUPTHI.
KavecTBenHast peakiyst Ha peHo

15. OnHOATOMHBIE MPEAEIbHBIE CTUPTHI.
[Tonydyenune, XMuMHUUYECKUE CBOKMCTBA U
IIPUMEHEHNE OJJHOATOMHBIX ITPEAEIIbHBIX
CIIUPTOB.

16. MHOrOoaTOMHBIE CITUPTHI.

17. deHonbl U apOMATUYECKUE CTTUPTHI.

3.2. Anpneruasl, KETOHBI M KapOOHOBBIE KUCIIOTHI (3 1)

KapOoHUIbHBIE COCTUHCHUSI.
KapOonunbHas rpymmna. AjbaerugHas
rpymmna. Anbaerunsl. Ketonsl. Peakiuu
OKHCIICHHSI U TIPUCOSAMHEHUS aJIb/ICTH/IOB.
KadecTBeHHbBIE pEaKIUK HA allbJACTHIBI.
KapOonoBeie kucnotsl. KapOokcuimbHast
rpynna (kapookcorpymma). OTHOOCHOBHBIE
npezenbHble KapOOHOBBIE KUCIIOTHI.
MypaBbHHast KUCJIOTA. YKCYCHAsI KHCIIOTA.
Anierarsl

18. KapOoHWIbHBIC COCTUHCHUS —
aJIbJIETH]IbI ¥ KeTOHBI. CBOMCTBA U
MPUMEHEHUE aJIbJICTH]IOB.

19. Kap6oHOBBIE€ KHCIIOThI. XUMHYECKHE
CBOIICTBa U MPUMEHEHHE OJTHOOCHOBHBIX
MpeIeTbHBIX KApOOHOBBIX KHCIIOT.

20. Ilpaxmuueckas paboma 2 «Ilony4yenue
U CBOWCTBA KAPOOHOBBIX KHUCIIOTY.

3.3. Caoxusle 3¢upsl. Kups (2 9)

Crnoxuble 3¢upsl. Peakuus srepudukanuu.

[1enouHOM rUIPONN3 CIOXKHOTO 3hupa
(ombuienue). XKupsl. CunTeTHUECKHE
MOIOIIIME CPEJICTBA.

21. CrioxxHbI€ YPHPBHI.
22. XKupsl. Moromue cpencraa.

3.4. Yrnesoas! (3 u)

Yraesoasl. Monocaxapuasl. [nroko3a.
®pykTo3a. Onurocaxapusl. {ucaxapuibl.
Caxapo3a. [Tonucaxapuasl. Kpaxmait.
I'mukoren. Peakiins moJIMKOHISHCAITHH.
KauecTBenHas peakuus Ha Kpaxmad.
[emrono3a. ALETHIILICILIIOI03A.
Knaccudukanus BoToKkoH

23. YrneBonpl. I'moko3a. Onurocaxapuisl.
Caxapo3a.

24. ITomucaxapunsl. Kpaxmai. Lemntonosa.
25. IIpakmuueckasn paboma 3 «Pemienune
AKCIIEPUMEHTAJIbHBIX 33/1a4 Ha [TOJIyYeHHE
U pacro3HaBaHUE OPraHUYECKUX BELIECTB.

4. A3oTcoaeprkainue opranudyeckue coequHenus (5 1)

A3oTcoaepKamre OpraHudecKue
coeuHEHUs. AMMHBI. AMUHOTpYIIIA.
AHWIMH. AMUHOKHUCIIOTEL.

bunonsapueiii non. [lentuanas (amuaHas)
rpynna. [lentuanas (amuaHast) CBA3b.
ITentunsl. Iloaunentuael. I'munuH. beaku.
CtpykTypa 0€IKOBOH MOJIEKYJIbI
(mepBUYHAsI, BTOpUYHAS, TPETUYHAS,

26. AMUHEL.

27. AMuHOKHCHOTEL. belkn.

28. AzoTcoaepKamime reTeporuKInIecKre
coenuHeHus. HykienHOBbIE KUCIIOTHI.

29. XuMmus 1 310pOBbE YETOBEKA.

30. KonTpoabHasi padoTta 2 1o TemMam
«Kucnopoaconepxamue

OpraHUYeCKHE COEAUHEHUS,




yeTBepTUYHast). JleHaTypauus u TUIpOIn3
6enkoB. L[BeTHBIE peakiy Ha OENKH.
A3oTconepiKkaliie reTepouKiInuecKue
coenuHenus. [lupunun. [Muppos.
[Tupumuaun. [Typun. A3oTucTteie
ocHoBaHus. HykiilenHOBBIE KUCIIOTHI.
Hyxneorunsl. KommiemeHntapHbie
A30THCTbIE OCHOBaHMUS.
DapMakosoruueckasi XuMus

«A30TCOIepIKaIUe OPraHuIeCKUue
COEIMHEHUSY.

5. Xumus nosiumepos (4 4)

[Tonmumepsl. CTeneHb MOIMMEPHU3ALIUU.
Monomep. CTpyKTypHOE 3BEHO.
TepMonacTuyHbIE

nosnuMepbl.CTepeoperyisipHble TOJTUMEPHI.

[Tonustunen. [Tomunponunex.
[TonuteTpadropaTuieH.
TepMopeakTUBHbBIE TOJIUMEPHI.
®enonodopmanbIeTuIHbIE CMOJIBI.
IInactmaccel. @eHOIIACTBI.
Awmunornactel. [lenomnactel. [Ipupoanbrit
Kaydyk. Pesuna. D6ouut. CunTeTHuecKue
kaydyku. CHHTETHUYECKHE BOJIOKHA.
Kanpos.

31. CunTeTHYECKUE MOJIUMEPHI.
KongeHncannonusie MOIMMEpHI.
[TenommacTsl.

32. Ilpakxmuueckasn

paboma 4 «Pacrio3zHaBaHuUE MJIACTMACC U
BOJIOKOH.

33. Opranuueckasi XuMHsi, 4€JIOBEK U
npHupoa.

34. UtoroBslil ypok 1o kypcy xumuu 10
KJiacca.

11 xkiaace

1. [ToBTOpenue kypca xumuu 10 knacca (1 4

1. Teoperudeckune ocHOBbI Xumuu (19 4)

1.1. Baxueiimue XuMHUUeCKHUe MOHITHS U 3aKOHHI (4 1)

XUMUYECKUN 3JIEMEHT.

ATomHBI HOMep. MaccoBoe yucio.
Hyxmmnasl. Pagnonyknuasl. 130Tonsl.
3aK0oH COXpaHEHUs MAaCChl BEIIECTB. 3aKOH
COXpAHEHHUs U MPEBPAIICHUS SHEPTUU.
HedexT macchl.

[lepnonnueckuii 3aKOH. DNEKTPOHHAs
koH¢urypauus. ['padpuueckas
aneKTpoHHast hopmyra. S-, p-, d-u f-
DneMeHThl. JIaHTaHOUIBI.
AxTtuHonabl. MckyccTBEHHO
MOJTYYCHHBIE AJIEMEHTHI. BalleHTHOCTS.
Bonopoansie coenrHeHust

2. Xummnueckuit anemeHT. Hykinuasl.
N3oTomnbl. 3aKOHBI COXPAaHEHUS MacChl U
SHEPrUM B XUMUHU.

3. Ilepnoamueckuii 3akoH. Pacnpenenenue
AJIEKTPOHOB B aTOMAaX JIEMEHTOB MaJjbIX U
OO0JIBIINX NTEPUOJIOB.

4. IlonoxxeHne B NEPUOANYECKON CUCTEME
BOJIOPOJIa, TAHTAHOUIOB, aKTUHOUJIOB U
HCKYCCTBEHHO IOJIyYEHHBIX DJIEMEHTOB.

5. BaneHTHOCTh M BaJ€HTHBIE BO3MOKHOCTH
aTOMOB

1.2. Crpoenue Bemtectsa (3 )

Honnas cBs3b. KoBaneHTHas (moysipHas U
HETIOJIIPHASI) CBS3h. DIIEKTPOHHAS
dopmyna.

Merannuueckas cBsi3b. BogopoiHas cBA3b.
['uOpuan3anusi aTOMHBIX OpOUTANICH.

6. OCHOBHBIE BHJIbI XMUMHMYECKOH CBSI3H.
HNonnas n koBaJieHTHAS CBS3b.
Mertannuueckas cBs3b. Bonopoanast cBs3b.
7. IIpoCTpaHCTBEHHOE CTPOCHHUE MOJIEKYII.




Kpucramisl: aToMHBIE, MOJICKYJISIPHBIE,
WOHHBIE, METAJUIMYECKUE. DIIeMEHTapHAS
stuerika. [Tomumopdusm. [Momumopdubie
moaudukanuu. Amtotponus. M3omepus.
I'omonorus. XuMu4ecKuii CHHTE3

8. CTpoeHuEe KpUCTAIIOB.
Kpucrannuueckue peméTku.
ITprurHBI MHOrOOOpa3us BEILECTB.

1.3. Xumunueckue peakuuu (3 u)

OKuCIHUTENBHO-

BOCCTAaHOBUTENbHBIE peakuuu. Peakuun
Pa3oXKEHUs, COEAMHEHNUS, 3aMEILICHHUS],
oOMeHa. DK30TepMHUECKHE U
SHAOTEepMHUECKUe peakiuu. O6paTumbie
u HeoOpaTuMeble peakiuu. TerioBoin

s dext peakuuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Temora
oOpa3zoBanus. TermioTra cropaHusi.
CKOpOCTbh XMMUUECKON PEaKIIMH.
AKTUBHUPOBAaHHBIN KOMIUIEKC. 3aKOH
nerctByromux  Macc. Kunernueckoe
ypaBHeHue peakuuu. Karanusarop.
Wuaru6urop. 'oMmoreHHsiii u
reTeporeHHbli katanu3. Karanutuueckue
peakiuu. XuMUYECKOE pABHOBECHE.
[Tpunnun Jle [larense

9. Kimaccudukanmsi XaMHUUECKHX PEaKIIHA.
10. CkopoCTh XUMUYECKUX pEAKLUIL.
Karanus.

11. Xumnueckoe paBHOBECUE U YCIIOBUS €TI0
CMEIICHHUS.

1.4. PactBopsI (5 4)

HucnepcHsbie cucteMbl. PacTBOpBI.
['pyboaucriepcHbIe CUCTEMBI (CYCTICH3UH U
smynbcun). Komnonansie pacTBOpsI (3011H).
Anspo3zonu. MossipHast KOHIICHTPALIHSL.
DIEKTPONUTHL. DIEKTPOIUTHYECKAS
nuccormanus. CTeneHn

nucconmanuu. KoHcraHTa

auccouranuu. BolopoaHsblil mokas3aTeb.
Peakuuu nonnoro oomena. ['maponus
OpraHWYEeCKHX BelecTB. [ uaponns conen

12. lucriepcHbIE CUCTEMBI.

13. CriocoObl  BbIpa)KE€HUSI KOHIIEHTpPALUU
pacTBOPOB.

14. Ilpaxmuueckasa paboma

1 «IIpuroroBieHre pacTBOPOB C 3aJaHHOMH
MOJISIPHOW KOHIIEHTpALAEH).

15. DnexTponuTHIecKas IUCCOLUALIHSL.
Bonopoansiil nokazarens. Peakunmn
HMOHHOT0 OOMeHa.

16. 'maponus opraHudecKux u
HEOPraHUYECKNUX COECANHEHUN.

1.5. Dnekrpoxumuyeckue peakuuu (4 9)

["anpBaHUYECKUN DIIEMEHT. DIEKTPOIBL.
Anon. Karoa. Akkymynarop. TonnuBHBIM
DJIEMEHT. DIEKTPOXUMHS. P
CTaH/IAPTHBIX JIEKTPOAHBIX MOTEHIHAIIOB.
CranpaptHble ycinoBus. CTaHAapTHBIN
BOZOPOAHBIN A1eKTpoa. Kopposus
METAJIJIOB. XUMHUYECKas U
ANEKTPOXUMHYECKAS] KOPPO3US.
DJIIEKTPOIN3

17. XuMuueckne NCTOYHUKHU TOKa. Psn
CTaH/JAPTHBIX JIEKTPOIHBIX MTOTEHIHAIOB.
18. Koppo3us meramioB u eé
IpeynpexIeHue.

19. DnexrTponus.

20. KonTpoabHasi padora 1 mo teme
«TeopeTnueckrie OCHOBBI XUMUN»

2. Heoprannueckasi xumus (11 v)
2.1. Meramsl (6 1)

JIErkne u TSOKEIbIE METAIBI.
JlerkoriaBkue v TyronjiaBKue METAJLIbI.

21. O61mas XxapaKTepuCTUKA U CTIOCOObI
MOJTyYCHUST METAILIOB.




Menp. [unk. Turtan. Xpowm. XKeneso.
Huxens. [Inatuna. Crnassl. Jlerupyromiue
no0aBku. YEpHbIE U IIBETHBIC METAJLIBI.
Uyryn. Crans. JlerupoBaHHble cTanu

22. O630p METALTNYECKUX IJIEMEHTOB A- 1
b-rpymm.

23. Menp. Luuk. Tutan. Xpom. XKeneso,
HUKEJIb, IJIATUHA.

24. CrinaBbl METAJLIOB.

25. Okcuapl ¥ THAPOKCUBI METAIIIIOB.

26. Ilpakxmuueckas paboma 2 «Pemienne
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
«MeTtamb».

2.1. Hemeramisl (5 u)

Hewmeramnsl. [IpocTeie BemecTBa —
HEMETaJUIb.

VYrinepoa. Kpemuwnii. A3zot. ®ocdop.
Kucnopona. Cepa. @rop. Xiop. Cepnast
KHCTI0Ta. A30THAs KUCIIOTA.
Bonopoaubie coequHeHrs HEMETAIIIOB

27. O630p HemeTaiuoB. CBOWCTBA H
IIPUMEHEHNE BAXHEHUIIINX HEMETAIIOB.

28. O0m1as XxapakKTepUCTUKA OKCHUIIOB
HEMETAJUIOB U KUCIOPOACOAEPKALIUX
KUCJIOT. OKUCIUTENbHBIE CBOWCTBA CEPHOMI
Y a30THOM KHCa0T. BomopoaHbie
COETMHEHUS] HEMETAaJLIOB.

29. I'eneTnueckast CBsI3b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB.

30. Ilpaxmuuecxas paboma 3 «Permicaue
HKCIIEPUMEHTAJIbHBIX  3a7ad [0 TeMe
«Hemeramnbny.

31. KonrpoJnbHasi padora 2 1o Teme
«Heopranuueckas

xumusi». Jlemoncrpauuu. O6pasibl
HeMeTauioB. Moaenu

KPUCTAINIMYECKUX PEIIETOK alMasa u
rpadura. [lonydenne aMmmuaka u
XJIOPOBOJIOPOJa, PACTBOPEHHE UX B BOJIE,
JIOKa3aTeJIbCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TUX BeulecTB. CKUraHue yris u
Cephl B KUCJIOPOJIe,  ONpeleTeHue
XUMHUYECKHUX CBOMCTB MPOIYKTOB CTOpPaHUSI.
BzanmopeiicTBre ¢ MeIbIO
KOHILIEHTPUPOBAHHOM CEpHOM KUCIIOTHI,
KOHIICHTPUPOBAHHOM 1 pa30aBIeHHON
a30THOM KHCIIOTHI

3. Xumus u xKu3ub (3 4)

XuMH4YecKasi IPOMBIIUICHHOCTb.
Xumuueckas TexHoaorus. Y€pHas
MeTauryprus. JJomeHHas neys.
Arnomepanus.

Kucnoponuerit KOHBEPTED.
be3oTxoaHOE MPOU3BOICTBO.
DKOJIOTMYECKUI MOHUTOPUHT. [IpenensHo
JIOIIyCTUMBIE€ KOHLICHTPALUH

32. XuMusl B IPOMBIIIJIEHHOCTH.
[TpUHIMIBI XUMHYECKOTO TPOU3BOJICTBA.
XUMUKO-TEXHOJIOTUIECKUE TPHHIIUTIBI
IPOMBIIIJICHHOTO MOJIy4€HHUs] METaJIJIOB.
[Tpon3BOACTBO YyTr'yHA U CTAJIH.

33. Xumus B ObITy. XUMHUYECKast
MIPOMBIIIJIEHHOCTh U OKPYKAroIasi cpejia.
34. WTtoroBslii ypok 1o kypcy xumun 11
kiacca. .I'ogoBas k. pabora.







