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HOACHUTEJBHASA 3AIIMCKA

PaGouast mporpamma o xumun (6azoBoro ypoBHs) 1 10-11-x kmaccoB cocTaBiieHa
Ha ocHoBe IIpumepnoit OOIlI COO, onmoOpenHoii pemeHneM @DenepasbHOro y4eOHO-
METOJAMYECKOT0 OOBEAMHEHUSI 10 CpeaHeMy o0meMy o0pa3oBaHUIO (MPOTOKOJI OT
26.06.2016r. Ne2/16-3), B cootBercTBUH ¢ TpeboBanussMu OI'OC COO no xumumu.

[Iporpamma oTpaxaeT uaen W noJokeHus KoHuenuuu ayXOBHO-HPABCTBEHHOTO
pa3BUTHS M BOCIUTAHUS JTUYHOCTH TpaxknanuHa Poccum, Ilporpammer ¢dopmupoBanus
YHHUBEpCaTbHBIX yueOHbIX aeiicTBuil (YY), cOCTaBNSIOMUX OCHOBY ISl CAMOPA3BUTHS U
HEIPEPBIBHOIO 00pa30oBaHusA, BBIPAOOTKM KOMMYHUKATHUBHBIX KadyeCTB, LEIOCTHOCTH
OOILIEKYIBTYPHOTO, JINYHOCTHOTO U IMO3HABATEIBHOIO Pa3BUTHUS yUaIIUXCS.

B mporpamMmMe yuyuThIBaeTcs TO, YTO OOpa3oBaHHME HA YPOBHE CpEIHEro OOIIero
oOpa3oBaHMsI TPU3BAHO OOECIECYUTh OOyUEHHE C yYEeTOM MOTPEOHOCTEH, CKIOHHOCTEH,
CIIOCOOHOCTEH M IMO3HABATEIBHBIX HHTEPECOB yUaITUXCS.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUS»

B cucreme ecrecTBEHHOHay4HOro 0Opa30BaHUS XUMHS KakK Y4YeOHbBIM IpenMer
3aHMMaEeT Ba)KHOE MECTO B IIO3HAHUM 3aKOHOB MIPUPOJIbI, GOPMUPOBAHNN HAYYHON KapTHUHbI
MHUpa, XUMHUYECKOM TI'pPaMOTHOCTH, HEOOXOAMMOM [JIsl IMOBCEAHEBHOM >KM3HU, HABBIKOB
3JI0pOBOTO M O€30I1aCHOTO AJIsl YEJIOBEKA U OKPY’KaIOLIEH ero cpesibl 00pasa )KM3HH, a TAKKe
B BOCIHUTAHUM JKOJIOTMYECKOM KYyJIbTYphbl, (OPMUPOBAHUU COOCTBEHHOW MO3UIUU IO
OTHOUIEHUIO K XUMHUYECKOW MH(OpMAIK, MOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.

VYcnemHocTs M3yyeHus: ydyeOHOro IpeaMeTa CBsi3aHa C OBJIAJEHHUEM OCHOBHBIMU
MNOHATUSIMU XMMUU, HAYYHBIMH (paKTaMH, 3aKOHAMH, TEOPUSIMHU, IPUMEHEHUEM TOJTYyYEHHBIX
3HAHUU [IPU PELIEHUU MTPAKTUYECKUX 3a/1a4.

N3yyenne xumuu Ha 0a30BOM YpOBHE OpPHUEHTHPOBAaHO Ha olecrieueHue
00111e00pa3oBaTeNbHON U OOIIEKYIBTYPHOM MOJATOTOBKH BBHITYCKHHUKOB.

Conepxkanue 6a30BOro Kypca IO3BOJIIET PACKPHITH BEAYIIUE HJIEU U OT/ACIIbHbBIC
MIOJIOKEHHUSI, BAXKHBIE B ITO3HABATEILHOM U MUPOBO33PEHUYECKOM OTHOIIEHUH: 3aBUCUMOCTh
CBOMCTB BEIIECTB OT COCTaBa U CTPOCHHS; OOYCJIOBJICHHOCTh NMPUMEHEHHS BEIIECTB WX
CBOMCTBAMH; MATEPUAIIBHOE E€IUHCTBO HEOPraHMYECKUX W OPraHUYECKHUX BEIIECTB;
BO3paCTAarOIIAs pOJIb XUMHUU B CO3/JaHUU HOBBIX JIEKAPCTB U MAaTEPUAIIOB, B SKOHOMUU ChIPbS,
OXPAHE OKPYKAIOUIEH CPEIBI.

N3yuenue npenmera «XuMus» B 4acTu (OPMHUPOBAHUS Y OOYYAIONIUXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHUSI OOIEHAYYHBIX METOJOB TMO3HAHUS, a TAKXKE MPAKTUYECKOTO
MIPUMEHECHUSI HAYYHBIX 3HAHWM OCHOBAHO HA MEXIIPEIMETHBIX CBA3IX C MPEIMETaAMU
oOJacTelt eCTECTBEHHBIX, MATEMAaTUYECKUX U TYMAaHUTAPHBIX HAYK.

Yueono-memoouueckoe conposorcoenue npeomema «Xumuay obecnedusaemcs
yaeOHUKaMU HH(HOPMAITMOHHO-00pa30BaTeIbHON JIMHHH
Pymsutuc I'.E. Xumusa. 10 kmacc: ydel. g o0mieoOpa3oBaT. OpraHM3aivii c
MpWIoKEHUEM Ha 37eKTpoHHOM Hocutene (DVD): 6azoBwiii ypoBenb / I'.E.
Pymsutuc, ®.E. ®enpaman. — M.: [Ipocsenienue, 2014. — 224 c.: ui.



— Pymutuc I''E. Xumusa. 11 kmacc: yde0.mist 00meoOpa3oBar. OpraHU3AIIHA:
6a3oBeiii ypoBenb / I'.E. Pymsutuc, ®.E. Penpaman. — 2-¢ m3g. — M.:
[Ipocsemenue, 2016. — 223 c.: ni.
M3yvyeHne XHMHUM B cTapiieii KoJie HA 0230BOM YyPOBHE HANPaBJIEHO HA T0CTHKEHHE
CJICAYIOIIMUX LeJIen:
* Ha OCBOCHHE 3HAaHUH O XMMHUYECKON COCTaBJISIONICH €CTECTBEHHO-HAYIHON KapTHHBI
MUpa, O BAKHESHIIINX XUMHYCCKUX IMOHATHSIX, 3aKOHAX U TCOPHUSIX;

¢ Ha OBJIAJICHUC YMCHUAMU IIPUMCHATD ITOJIYUYCHHBIC 3HAHUSA I 00BICHCHUS
paBHOO6p33HLIX XUMMYECKUX SIBJICHUH U CBOMCTB BCIICCTB, JIsI OOCHKH POJIM XUMHHU B
Pa3sBUTHHU COBPCMCHHBIX TEXHOJIOTUHN 1 IMOJIYYCHHNH HOBBIX MATCPHAJIOB,

¢ Ha Pa3BUTHUC ITO3HABATCIIbHBIX HHTCPCCOB U NHTCIIJICKTYAJIbHBIX CIIOCOOHOCTEH B
IMpoHecce CaMOCTOATCIIbHOTI'O HpI/I06peT€HI/ISI XUMHMYECKHUX 3HAHUH C UCIIOJIb30BAHUEM
pa3INIHbIX HCTOYHHUKOB I/IH(l)OpMaI_[I/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

* Ha BOCIIUTAHKHE YOCKIEHHOCTH B MO3UTUBHOM POJIM XUMHUH B )KU3HU COBPEMEHHOTO
oO1ecTBa, HEOOXOIUMOCTH XUMHUUYECKH TPaMOTHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
OKPYKAIOIIEH CPELE;

* Ha MPUMEHEHHE MOJTYYCHHBIX 3HAHWH M YMEHUI 111 0€30I1aCHOTO UCITOJIb30BaHHMS
BCILIECTB U MAaTEPHAJIOB B OBITY, CEIILCKOM XO3SIICTBE ¥ Ha MPOU3BOJICTBE, IS PEIICHUS
MPAKTUYECKHX 3a7a4 B TOBCSTHEBHOM JKHU3HM, JUIS IPEAYIPEIKIACHUS SBIICHUH, HAHOCSIIINX
BpEJI 3I0pPOBBIO YEJIOBEKA U OKPYKAIOIICH cperie.

OcHOBHBIC 32/1a4U:

1. hbopmupoBaHue yMeHUs BUIETh U IOHUMATh IIEHHOCTh 0O0pa30BaHMsl, 3HAUUMOCTb
XUMHYECKOTO

3HAHMS IJIs KKJI0TO YeJIOBEKa HE3aBUCUMO OT €ro npoecCuOHaNbHOU NeATEIbHOCTH;
YMEHHE

paznuyaTh (PaKThl U OLIEHKH, CPABHUBATh OLICHOYHBIE BHIBOJIbI, BUJIETh UX CBSA3b C
KpUTEPUSIMU

OLICHOK M CBSI3b KPUTEPUEB C OMPEIETEHHON CUCTEMON IEHHOCTEH, (POPpMYIHpPOBATH U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

2. opMupOBaHUE 1EIIOCTHOTO MPECTABIEHUS O MUPE, TPEACTABICHHS O POJIU XUMHH B
CO3JIaHUU

COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, YMEHUSI OOBACHATH OOBEKTHI U
IIPOLIECCHI

OKpY’Karolen J1elCTBUTEILHOCTH (IPUPOIHOM, COIIUATBHOM, KyIbTYPHOU, TEXHUYECKOM
cpebl),

HCIIOJNB3Ys IS 9TOI0 XMMHUYECKHE 3HAHNS,

3. mpuoOpeTeHue OMbITa Pa3HOOOPA3HOM NESITEILHOCTH, OIbITa MO3HAHUS U CAMOIIO3HAHMUS,
KJIFOYEBBIX

HAaBBIKOB (KJIFOUEBBIX KOMIETEHTHOCTE ), UMEIOIINX YHUBEPCAIBHOE 3HAUYEHUE IS
Pa3JIMYHBIX

BUJIOB JEATEIBHOCTH — HABBIKOB PEILICHUsI MPOOJIeM, TPUHATHUS PEIICHU, TOUCKA, aHAIN3a U



00paboTku nHpOPMAIHH, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB H3MEPEHUH,
COTPYJIHUYECTBA,

0e30macHOro O0paIIeHUs ¢ BEIMIECTBAMH B TIOBCETHEBHOM JKU3HH.

4. ocBOeHME 3HAHUI O XUMUYECKOIN COCTABIISAIONIECH €CTECTBEHHOHAYYHOU KapTUHBI MUPAa,
BAKHEHUIIINX

XUMHUYECKUX MOHSITHM, 3aKOHAX U TEOPUSIX;

5. oBJajieHHe YMEHUAMM ITPUMEHSTh MOJIyYCHHbIC 3HAHUS J1J151 OO bSICHEHMUSI
Pa3HOOOpa3HBIX

XUMUYECKUX SIBJICHUI M CBOMCTB BEIIECTB, OLIEHKH POJIM XMMHUHU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI U MOTYYEHUU HOBBIX MAaTEPHUAJIOB;

6. pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB U MHTEIJUICKTYAIbHBIX CIIOCOOHOCTEN B IIPOIECCE
CaMOCTOSITENIbHOTO MMPUOOPETEHU XMMHUUECKUX 3HAHUH C UCIIOJIb30BAHUEM PA3TUYHBIX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCJIC KOMITBIOTEPHBIX;

7. BocmuTaHUe yOeXKICHHOCTH B MMO3UTUBHOM POJIM XUMHUU B )KMU3HH COBPEMEHHOTO
00IIIeCTBa,

HEO0OXOIMMOCTH XMMUYECKH TPAMOTHOTO OTHOIIIEHHUS K CBOEMY 3[IOPOBBIO U K OKPY KArOIIEH
cpene;

8. MpUMeHeHue MOJTyYeHHbIX 3HAHUI U YMeHM# JIJ1s1 6€30MacHOr0 UCTIOIb30BaHUS
BELIECTB U MaTEPHUAIIOB B OBITY, CEIbCKOM XO0341CTBE U Ha MIPOU3BOJICTBE, PELICHMUS
MPaKTUYECKUX 3aJ1a4 B TOBCEHEBHOM KU3HU, MPEAYNPEKACHUS SIBJICHUMN, HAHOCAIIUX BPE]l
3JI0pPOBBIO YEJIOBEKA U OKPYKAIOIIEH cpelie.

MECTO YYEBHOI'O IPEJIMETA «XUMMU5» B YYHEBHOM IIJIAHE

CornacHo yTBepKACHHOMY yueOHOMY Tu1aHy Kypce xumun B 2020-2021 yue6HoM roxy B 10-11
KJ1accax paccuutad Ha 137 gacoB. B 10 u 11 kiaccax — o 2 yaca B Heaento. B 10 kiacce —
68 wyacoB, B 11 kmacce — 69 uacoB (M3 uactu yueOHOW mporpammsl, (HOpMUPYEMOU
y4acCTHHUKaMU 0Opa3oBaTeNIbHBIX OTHOIIICHUM, noOaBisiercss 1 vac B Heaemo B 10 m 11
kjaccax). JlomosHUTENbHOE BpeMs MCHONb3YEeTCd Ha YIIIyOJIEHWE Marepuala, pa3BUTHE
HaBBIKOB pEIICHUs 3a7ad U MPAKTHUYECKOM JesATeNbHOCTH. B mporpamMme mnpeaycMoOTpeH
pe3epB CBOOOAHOTO y4eOHOrO BpPEMEHM IS peau3alldd aBTOPCKUX  IMOAXOJOB,
WCIIOJB30BaHUs Pa3HOOOpa3HbIX (OpM OpraHuzaiuu y4yeOHOro IMpolecca, BHEAPEHHUS
COBPEMEHHBIX METOI0B O0OYUYEHUS U MEeAAroru4eCcKuX TeXHOJIOTUH.

COAEPXAHUE YYEBHOI'O ITPE/IMETA
OCHOBBI OPraHMYeCcKOl XUMUH

ITosiBeHKWe M pa3BUTHE OPraHUYECKOM XHMMUHM Kak Hayku. Ilpenmer opraHunudeckou
XUMHUHU. MecTO 1 3HaUeHUEe OPraHUYeCKOM XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHHUE KAK MOPAAOK COCIMHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTH. (OCHOBHBIE IIOJOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHMS OPTraHUYECKUX
coenuHeHnid A.M. bytnepoBa. YTriepoaHblid CKEJIET OpPraHUYeCcKO MosieKynbl. KpaTtHOCTh
XUMHYECKON CBA3U. 3aBUCHUMOCTh CBOMCTB BEUIECTB OT XMMHYECKOTO CTPOCHUS MOJEKYIL.
N3omepusa u uzomepsl. [lonstre o ¢pyHkuuoHanbHou rpynne. [IpuHuunel kinaccudukanum



OpraHu4eckux coeauHeHuid. Cucremarnueckass MEXAYHapoJHas HOMEHKJIATypa H
MPUHIINIIBI 00pa30BaHUs HA3BaHUN OPTraHUYECKUX COCIMHEHUN.

Ankanbl. CTpoeHHE MOJIEKYJIbI MeTaHa. ['OMOJIOrMYecKu psia aJKaHOB. 1'OMOJIOTH.
Homenknatypa. 3oMepus yriiepoJHOTO CKeleTa. 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX
CBOMCTB. XMMHYECKHE CBOMCTBA (Ha NpHUMEpPEe METaHa M 3TaHA). PEakUUHd 3aMEICHHUS
(ranoreHHpOBaHUE), ACTUAPUPOBAHUSA KaK CIOCOOBI MOTYYCHHS BaXKHEHIIINX COCTUHEHUH B
OpraHUYeCcKOM CHHTe3€. ['OpeHHre MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHUKOB TEIUIa B
MIPOMBINUIEHHOCTH U ObITy. HaxoxxneHue B mpupoae U mpuMeHeHue ankaHoB. [lonsatue o
UKJIOQJIKAHAX.

Ankenbl. CTpoeHHE MOJIEKYJbl JTWICHA. | OMOJIOTMYECKHMH P  AJKEHOB.
Howmenknatypa. M3oMepust yriepoaHOro CKeneTa v MOJI0KEHUS KPAaTHOM CBSI3U B MOJIEKYJIE.
XUMHUECKHME  CBOMCTBa (HAa  OpUMEpe  ASTWIEHA):  pEaKklUuu  NPUCOCAUHEHUS
(ranoreHupoBaHUe, THUAPUPOBAHUE, TUApPATALUs, THUAPOTAJIOTEHUPOBAHUE) Kak CIOCO0
MOJIy4eHUs1 (PYHKIMOHAIBHBIX MPOU3BOJAHBIX YIJIEBOIOPOAOB, ropenus. llonumepuzanus
TWJIEHA KAaK OCHOBHOE HAaNpaBJIEHHE €ro HCHojp3oBaHus. Ilommdtnnen  kak
KPYIHOTOHHAXHBIN MMPOAYKT XUMHUYECKOIO ITPOU3BOACTBA. [[puMeneH

Ankaauensl U Kayuykd. [loHsiThe 00 ankaaueHax Kak YrieBOJOPOJax C JBYMsI
IBOMHBIME CBsi3siMU. [lomumepusanusi nuBuHmIa (OyTanueHa-1,3) Kak crmoco0 MOIy4eHUs
CUHTETHYECKOTO Kaydyka. HarypanbHbli M CHHTETHYECKHI Kayuyykd. BynkaHuzanus
kayuyka. Pe3una. [IpumeHeHne kaydyka U pe3UHBI.

Ankunbpl. CTpoeHHME MOJEKYJIbl aUeTWICHA. [ OMOJIOTMYECKMHA psii  aJKUHOB.
Homenknatypa. M3oMepust yriepoaHoOro CKeneTa U MOJIOKEHUs KPaTHOM CBSI3U B MOJIEKYJIE.
XuMu4eckue  CBOWCTBa (Ha  MpuUMepe  aleTHIEHA):  peakuud  IPHUCOEAMHEHUs
(raoreHupoBaHUe, THUAPUPOBAHUE, TUApPATALUs, THUAPOraJIOTEHUPOBAHUE) KakK CIOCO0
IIOJIy4YEHHMS TTIOJIMMEPOB U IPYTUX MOJIE3HBIX ITPOAYKTOB. ['OpeHMe aneTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOI'O IUNIAMEHU JJIsl CBAPKU M PE3KU MeTasuloB. [Ipumenenne anetuieHa.

Apenbl. beH30om Kak TpeACTaBUTENb apOMATHYECKUX YTIIeBOJOpoaoB. CTpoeHue
MOJIEKYJIbI OeH30J1a. XMMHYECKUE CBOMCTBA: PEaKIMKM 3aMelleHus (raJJoreHUPOBAHHUE) KaK
Croco0  MOJy4YeHUs XUMHYECKHMX CPEICTB  3alllUThl  PACTEHUM, MPUCOCIUHECHUS
(rumpupoBaHME) KaK JOKa3aTelIbCTBO HEMPEJENIbHOrO0 Xapakrepa OeH3ona. Peaknus
ropenus. [Ipumenenue 6eH3ona.

Cruptel. Knaccudukaiusi, HOMEHKIIATypa, U30MEpHs CIUPTOB. MeTaHOI M ATaHOI
KaK TMpEICTaBUTEIN NPEACIbHBIX OJHOATOMHBIX CHHPTOB. XHUMHUYECKHE CBOWCTBa (Ha
MpUMEpe METAaHOJa U ATaHOJIA): B3aMMOJECHCTBHE C HATPUEM KaK CIOCOO YCTAaHOBJICHUS
HaJU4Msl THIPOKCOTPYMIBI, PEAKIUs C TaJOTCHOBOJOPOJAMH KaK CHOCO0 TMOyYeHUS
pacTBOpUTENIEH, IETHApaTaldsg KaK CIIoco0 MOydeHHs dTuiieHa. Peakiys ropeHus: CupThl
Kak TormBo. [Ipumenenue MetaHona u 3taHosna. GU3MOIOTHUECKOE ICMCTBUE METaHOIa U
ATAHOJIAa HA OpPraHu3M 4YeJOBEKAa. ODTWICHIVIMKOJIb M TJULUEPUH KaK IMPEICTABUTEIH
MpeIeJIbHBIX MHOTOATOMHBIX cIUPTOB. KauecTBeHHAs1 peakiysi Ha MHOTOATOMHBIE CIIUPTHI U
€¢ MNPUMEHEHWE ISl PACIO3HABAaHUS TJIMIEPUHA B COCTABE€ KOCMETHYECKHUX CpEJICTB.
[IpakTHueckoe MpUMEHEHUE STUIICHTJIMKOIS U TJIULIEPUHA.



®denon. CTpoeHHWe MOJCKYyJIbl (eHoja. B3anmMHOE BiIHMSHHE aTOMOB B MOJICKYJIC
¢denoma. XWMHYECKHE CBOWCTBA: B3aMMOJCHCTBHE C HATPHUEM, THIPOKCHIIOM HATpHs,
opomowm. [Ipumenenne eHomna.

Anpaerunpl.  Metanane  (popmanbaerun) W dTaHAb  (aneTa’dbACTHI) — Kak
MPEACTABUTENN MPEACIbHBIX albAeruoB. KayecTBEHHbIE peakuud Ha KapOOHWIBHYIO
rpynmy (peakius «cepeOpsiHOro 3epKaja», B3aumojieicTBue ¢ ruapokcuaom mean (1) u ux
IpUMEHEHUE JUIsl OOHApy>KE€HHsI MPENEiIbHBIX ajlbJAETHJOB B IPOMBIIUIEHHBIX CTOYHBIX
Boax. TokcuyHOCTh anbaerunoB. [I[pumenenne Gpopmanbaeruaa 1 aleTaibIeruaa.

KapOoHOBBIE KHCIOTBI. YKCyCHas KHCJIOTa Kak MpEACTaBUTEIb MPEIeIbHBIX
OJIHOOCHOBHBIX KAapOOHOBBIX KHCJIOT. XHMHYECKHME CBOWCTBAa (HAa IpPUMEpPE YKCYCHOM
KHCJIOTBI): PEaKUUH C METaUIaMH, OCHOBHBIMU OKCHUJAMH, OCHOBAaHUSAMH M COJISIMH Kak
MOJITBEP)K/ICHUE CXOJICTBA C HEOPTaHWYECKUMHU KHUCIOTaMH. Peakius sTepupHUKalUU Kak
CHoco0 MoJIydeHus: ClokHbIX 3upoB. [Ipumenenne ykcycHo kuciotel. [IpencraBienue o
BBICIIIUX KapOOHOBBIX KHCIIOTAX.

Cnoxuble 3¢upsl U xkupbl. CHOXHbIE 3(QUPBl KaK MPOAYKTHl B3aUMOJECUCTBUS
KapOOHOBBIX KHCJIOT €O cnuptamu. [IpuMeHeHHe CIoXHBIX 3(QUPOB B MHUIIEBOM U
napQrOMEpHON MNPOMBIIIIEHHOCTH. JKUpBI KakK CIOKHBIE 3(QUpPbl TIUIEPHUHA W BBICIIAX
KapOOHOBBIX KHUCJIOT. PacTuTenbHble W JKUBOTHBIE J>KHUpBI, MX cOCTaB. Pacrno3zHaBaHue
PACTUTEIIBHBIX JKMPOB HAa OCHOBAaHHMM UX HEIPEACIBHOIO Xapakrepa. [Ipumenenue xupos.
['uaponu3 win OMBUIEHHE KUPOB KaK CIIOCOO MPOMBINIJIEHHOTO MOJYYEHUS COJIEH BBICHIMX
KapOOHOBBIX KUCJIOT. MBUIA KaK COJM BBICHIMX KapOOHOBBIX KHCIOT. Moroliue cBoHCTBa
MBbLJIa.

VYrnesonpl. Krnaccudukamnus yrieBonoB. HaxoxneHue yrieBoAOoB B MPHUPOJE.
I'moko3a kak anpaerupocnupT. bpoxkenuwe rmroko3bl. Caxapo3a. ['maponus caxaposbl.
Kpaxman u nemmrono3a kak OMOJIOTUYECKHUE TTOJIMMEpPhl. XMMUUYECKHEe CBOMCTBA Kpaxmasia u
EJUTIONIO3bI (TUAPOIIN3, KAUYECTBEHHAsI PEaKIUs C HOJOM Ha Kpaxmasl U €€ IPUMEHEHUE IS
oOHapy>XeHMsI KpaxMmaja B MpOAyKTax muTaHus). llpumeHeHwe u Ouoyiormueckas poJib
yriieBo10B. [IoHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukarus opraHudecKuX coeqruHeHui. ['eHeTnueckas CBs3b MEXIY KiIacCaMH
OPTraHUYECKUX COCAMHEHUN. THUIBl XUMUYECKUX PEAKLUN B OPraHUYECKON XUMHUH.

AMHMHOKHUCIOTH ¥ 6enku. CocTaB 1 HOMEHKJIaTypa. AMUHOKHUCIIOTHI Kak aM(oTepHbie
opranuveckue coenuHenus. [lentuanas cBsi3b. buonornueckoe 3HaueHUE 0-aMUHOKHUCIIOT.
O6mactu TpUMEHEHUsT aMHUHOKHUCIOT. benku kak mpupoansie Ouomonmumepbl. CocTtaB u
CTpoeHne 0eIKOoB. XUMHUYECKHE CBOMCTBA OEJIKOB: TUApON3, AeHaTypanus. OOHapyKeHHe
OCJIKOB TpU MOMOIIM KAa4eCTBEHHBIX (I[BETHBIX) peakumid. [IpeBpareHus OSIKOB MUIIH B
opranusme. buonornueckne QyHKIUU OEITKOB.

Teopernyeckue OCHOBbI XUMHHU

Crpoenue BemectBa. CoBpeMeHHas MOJEIb CTPOEHUS aroma. JIEKTPOHHAas
koH(purypamus aroma. OCHOBHOE U BO30YXKICHHBIE COCTOSIHHS atoMoB. Kiaccubukarms
XUMUYECKUX DJIEMEHTOB (S-, p-, d-aymemeHTbl). OCOOCHHOCTH CTPOCHUSI IHEPTETUUCCKUX
ypoBHEel aTtomMoB d-3nmemeHTOB. llepumomnueckas cucrema Xxumudeckux siementoB [[.U.
MenpneneeBa. Ousznueckunt cMmoich llepuoanueckoro 3akona .M. Menneneesa. [Ipuunnsl u



3aKOHOMEPHOCTH H3MEHEHUs CBOMCTB 3JIEMEHTOB M HX COEJWHEHUU MO NEepuojaM H
rpynnaM. OJEKTPOHHAs MPUPOJAa XMUMHYECKOW CBSI3U. DJIEKTPOOTPULATEIBHOCTh. BHbI
XUMHUYECKOHN CBA3M (KOBaJEHTHAs, MOHHAS, METAIUIMYECKAsA, BOJOPOAHAS) U MEXAHU3MBI €€
oOpaszoBanus. Kpucrammueckue u aMmopgHbIe BemecTBa. THUIBI KPUCTAIUTMYECKUX PEIIETOK
(aToMHasi, MOJEKyJIApHasi, MOHHAs, METalJIM4yecKas). 3aBUCUMOCTb (PU3NUYECKUX CBOWCTB
BEIIECTBA OT THUIA KPUCTAIIMYECKOHN pemeTKu. [I[puarHbl MHOrooOpasust BEIEeCTB.

XUMHUYECKHE peakluu. ['OMOreHHble U rereporeHHble peakuuu. CKOpOCTh peaKiui,
€€ 3aBUCUMOCTb OT Pa3IMUHbIX (DaKTOPOB: MPHUPO/IBI PEArHPYIOIIMX BEIIECTB, KOHIIEHTPALIUU
pearupyomux BeLIECTB, TEMIEPATyphl, IUIOMIAAN PEAKIUOHHON MOBEPXHOCTH, HAJIU4YUA
Katanuzatopa. Poib KaTanm3aropoB B IPUPOJE U TNPOMBIIUIEHHOM IPOU3BOJICTBE.
OOpatumocTh peakuui. XUMHUYECKOE pPaBHOBECHME M €ro CMEIIEHUE NOJ JCHCTBHEM
pa3iauuHbIX (PAKTOPOB (KOHLEHTPALMs PEareéHTOB WM IPOJYKTOB PpEaKLMH, /IaBJICHUE,
TEeMIIEpaTypa) Uil CO3JaHUSl ONTUMAJIbHBIX YCIOBUHI MPOTEKAaHUS XMMHUYECKUX IPOLECCOB.
HucnepcHble cucteMsl. [lonsTHe 0 Koonaax (30u, reau). MictunHble pacTBOphl. Peakiuu
B pacTBOpax 3JIEKTpoauToB. pH pacTBopa Kak mokasareib KUCIOTHOCTH cpeabl. ['maponns
cojiell. 3HAuUE€HHWE THAPOJIH3a B OHMOJOTMYECKUX OOMEHHBIX mporeccax. OKHUCIUTETbHO-
BOCCTAHOBUTEJIBHBIE  pEAKIMM B  NPUPOAE, MPOU3BOJCTBEHHBIX  IIpoLeccax U
KU3ZHENIEATEIbHOCTH OpraHu3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX
BEILIECTB — METAJJIOB TJIABHBIX M IMOOOYHBIX MOArpynn (Mefb, >Kele30) U HEMETAJUIOB:
BOJIOPO/Ia, KHUCIIOPOJa, rajJoreHoB, cepbl, a3oTa, (pocdopa, yriepona, kpemuus. Kopposus
METaJUIOB: BHUJbl KOPPO3HH, CHOCOOBI 3alIUThl METALUIOB OT KOPPO3UHU. ODIIEKTPOJIH3
pPacTBOPOB U paciuiaBoB. [I[puMeHeHHe 3IEKTPOIIM3a B IPOMBIIIIIEHHOCTH.

X¥MHUA 4 KU3Hb

Hayunble MeTobl MO3HaHUS B XUMHH. McTouHnku xumudeckoit napopmarmu. [lorck
uHpopManuu 1O  Ha3BaHUAM,  HMACHTH(PHUKATOpPAM,  CTPYKTYpHbIM  (opmysam.
MopenvpoBaHue XUMHUYECKUX MPOLECCOB U SIBICHUM, XUMHUYECKUI aHalIW3 U CHUHTE3 KaK
METO/Ibl HAYYHOI'O MTO3HAHMUS.

Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAaMHUHBI, TOPMOHBI, MUHEpaIbHbIC
BoJbl. [IpoOsiembl, CBsi3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX MpenapatoB. BpeaHbie
MPUBBIYKK M (aKTOpbI, pa3pyllarolide 3J0pOBbe (KypeHHE, YNOTpeOieHue aakorois,
HapkoMmaHus). PauronansHoe nutanue. [TumeBsie 106aBku. OCHOBBI MUIIEBOM XUMUH.

XuMUs B TOBCETHEBHOM JXKM3HU. Mororue u yuctamue cpencrsa. Cpeacrsa 60pbOBI C
OBITOBBIMM HACEKOMBIMU: PEMEIJICHTbI, WHCEKTULMIbL. CpeacTBa JHWYHOW TUTHUEHBl U
kocmeTuku. IIpaBuna Oe3omacHOM pabOThl C €AKUMH, TOPIOUYUMH U TOKCHYHBIMU
BEIIIECTBAMHU, CPEJICTBAMHU OBITOBOM XUMHUH.

XuUMHS ¥ CeTTCKOE X0351CcTBO. MUHEpaibHbIe B opraHndeckue yaoopenus. Cpeactsa
3alATHl PACTCHUU.

Xumusi U 3Hepretuka. [IpupoaHble MCTOYHHMKH YrieBOAOPOIOB. llpupoansii wu
MOMYTHBINA HEPTAHOM ra3pl, KX COCTaB U UcCMoib3oBaHue. CoctaB HEPTH U ee mepepadboTka.
Hedrenponykrel. OxranoBoe umcio OeH3zuHa. OxpaHa OKpYXKawIIed Ccpeasl Mpu
HedTenepepabOTKe M TPAHCHOPTUPOBKE HEPTENPOTYKTOB. AJIbTEPHATUBHBIE HCTOYHUKH
SHEPTUH.



Xumus B crpoutenbcTBe. Llement. beton. Ilog0op onTuManbHBIX CTPOUTETBHBIX

MaTCpHraJIoOB B Hp&KTH‘-IGCKOﬁ ACATCIIBHOCTHU YCJIOBCKA.

XUMHSIT W OIKOJOrHs. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAloled Cpelbl U €ro

nocneactsus. Oxpana ruapocdepsl, ToUBbl, aTMOchepsl, GIOpHI U (ayHbI OT XUMHUECKOTO
3arpsi3HEHUSI.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

Jluunocmmnole pe3yiomamal:

B IICHHOCTHO-OPUEHTAIlMOHHON cdepe — BocmUTaHWE UYBCTBA TOPJOCTH 3a
POCCHICKYIO XUMUYECKYIO HAyKy, TyMaHU3Ma, L1eJIeyCTPEMIICHHOCTH;

B TPYIOBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHEHIIein
o0pa3oBaTeNnbHON TPACKTOPUY;

B [IO3HABaTEJbHOW cdepe — yMEHUE VYOpaBISITH CBOEH MO3HABATEIbHON
JEATEIBHOCTBIO.

Memanpeomemnvimu pesyabmamamu OCBOCHUS BBITYCKHUKAMU OCHOBHOM IIKOJIBI

IIpOrpaMMBEI 110 XUMHUHU SABJIAIOTCAL

I.

WCNOJIb30BAHUE YMEHMM W  HABBIKOB  PA3JIMYHBIX BHUJOB  MO3HABATEIIBHOMN
NEATEeIbHOCTH,  MPUMEHEHHE  OCHOBHBIX  METOJOB  TO3HAHUS  (CHCTEMHO-
UH()OPMAIIMOHHBIM aHAJIU3, MOJCIUPOBAHME) JJII HM3YYCHHUS PA3IUYHBIX CTOPOH
OKpY’KarolIEn NEHCTBUTEILHOCTH;

WCII0JIb30BaHNE OCHOBHBIX MHTEIICKTYAJbHBIX ONeparuii: GopMyIupOBaHUE TUIIOTE3,
aHaJiu3 U CHUHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMAaTH3allis, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBA3€U, ITIOUCK AaHAJIOTOB;

yMEHHUE TEHEPUPOBAaTh HJCH M ONPEACNATh CPEIACTBA, HEOOXOAUMBIE I HX
peanu3anuu;

. YMCHHUC OIPCACIIATh LUCIIN N 3ada4r ACATCIbHOCTH, BBI6I/IpaTB cpeacrtBa pcain3anuu

LIEJIM U IPUMEHSITh NX Ha TPAKTHUKE;

WCTIOJIb30BAaHUE PA3IUYHBIX HCTOYHUKOB HWHQOpMAIUU, TMOHUMAHUE 3aBUCUMOCTH
cojiep)kaHusi U QopMmbl MpencTaBieHUuss UHGOPMAIMU OT IeJIe KOMMYHHMKAIMM U
azpecara.

B o6nacmu noznasamenvuvix pesynvmamog o0Opa3oBaTeIbHOE YUPEKIEHUE OOLIEro

o0pa3oBaHMsI TIPEAOCTABIISACT YUCHUKY BO3MOXKHOCTH HA CTYNEHH CpPEIHEro (TIOJHOTO)
00111er0 00pa3oBaHUs HAYYUTHCS:

I.
2.

b

JaBaTh OMpEICICHUS HAYUYHbIM OHITHSIM;

OMKCHIBATH JEMOHCTPALMOHHBIE M CAMOCTOSATENIBHO MPOBOJUMBIE HKCIIEPUMEHTHI,
UCIIOJIb3YSI JIJISl 3TOTO €CTECTBEHHBIN (PYCCKUI) SI3bIK U SI3bIK XUMUU;

OMKCHIBATH W pa3NUYaThb M3YyUYEHHbIE KJIACChl HEOPraHWYECKUX U OPraHUYEeCKUX
COCIMHEHUI, XUMUYECKUE PEAKIIUU;

KJ1acCU(UIIMPOBATH N3YYEHHBIE OOBEKTHI U SABJICHHUS;

HaA0JII0/IaTh IEMOHCTPUPYEMbIE U CAMOCTOSITEIFHO MPOBOIMMBIE OIBITHI, XUMHUUECKHE
peaxiuu, MpoTeKaroIie B IPUPOJIE U B OBITY;



6. nenath BBIBOABI M YMO3AKIIOUEHHUS W3 HAOMIONECHUH, H3YYEHHBIX XHMHYECKHX
3aKOHOMEPHOCTEM, ITPOTHO3UPOBATH CBOKCTBA HEM3YUYEHHBIX BEIIECTB 10 aHAJIOTUU CO
CBOMCTBAaMH U3yYEHHBIX;

7. CTPYKTYypHpOBATh U3yYEHHBIN MaTepUal;

8. MHTEpPIpPETHPOBaTh XHUMHUYECKYI0 HMHPOpMALUIO, TMOJIYYEHHYIO M3  JpPYrux
HCTOYHHUKOB;

9. omuceiBaTh CcTpoeHHME aToOMOB 231eMeHTOB I-IV mepuonoB ¢ MCHONb30BaHUEM
AJIEKTPOHHBIX KOH(UTypauii aTOMOB;

10.MonenpoBaTh CTPOCHHE MPOCTEUIINX MOJIEKYJ HEOPraHWYECKUX M OPraHUYECKHUX
BELIECTB, KPUCTAJUIOB.

INPEAMETHBIE PE3YJ/IBTATDBI

B pesynbTaTe m3ydeHus yueOHOro mpeaMera « XuMUs» Ha YPOBHE CPETHETO OOIIETro
o0pa3oBaHus:

Bbll’lyCKHllK Hayuvumcs:

1. packpbiBaTh Ha NpuUMeEpax poJib XUMHH B (POPMUPOBAHMHM COBPEMEHHOW HAy4YHOMU
KapTUHBI MUPA U B IPAKTUYECKON JAEATENBHOCTU YEIOBEKA;

2. NEMOHCTpPHpPOBAaTH Ha MpUMEpax B3aMMOCBSI3b MEXAY XUMHEH U JIpyruMu
€CTECTBEHHBIMU HayKaMU;

3. packpplBaTb Ha INpPHUMEpPax IOJOXKEHUS TEOPUUM  XMUMHYECKOTO  CTPOECHUS
A.M. bytneposa;

4. nonumars ¢uznueckuil cMbica Ilepuoanyeckoro 3akona /[.1. MenzaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOWCTB XMMHUYECKHX 3JIEMEHTOB U OOpa30BAHHBIX
VMU BEILIECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

5. OOBACHATH MPUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIIMX MPEJCTaBICHUN 00
UX COCTaBE U CTPOEHUU;

6. MPUMEHATH IMpaBUJla CHCTEMAaTHYECKOM MEXIYHAPOJHOW HOMEHKJIATYphl Kak
CPEICTBA pa3InYeHUs] U UACHTU(PUKAIIMH BEIIECTB IO UX COCTaBy U CTPOECHUIO;

7. COCTaBJISTh MOJIEKYJIIPHBIE M CTPYKTYpHBbIE (OPMYJIbI OpPraHMYECKHX BEILECTB Kak
HOcHUTeNe HHPOPMALIMK O CTPOCHUU BEIIECTBA, €0 CBOMCTBAX U MPUHAIJIEKHOCTH K
ONpeJeIeHHOMY KJIACCy COECIMHEHU;

8. XapakTepu30BaTh OpPraHWYECKHWE BEIIECTBA IO COCTABY, CTPOCHHUIO M CBOMICTBaM,
yCTaHaBJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBA3M MEKIY JAHHBIMHU XapaKTEPUCTHUKAMU
BEILIECTBA;

9. NpUBOAUTH MPUMEPHI XUMHUUYECKUX PEAKLUN, PACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA
TUIIMYHBIX MPEICTABUTENEH KJIACCOB OPraHWYECKHWX BEIIECTB C LEJIBI0 HUX
UACHTUPUKALMKI U 00bsICHEHUSI 00JIaCTH IPUMEHEHUS;

10.mporuo3upoBaTh BO3MOKHOCTh MPOTEKAHUSI XUMUUECKUX PEaKlUid Ha OCHOBE 3HAHUUI
O THUNaX XHWMHYECKOW CBSI3M B MOJIEKYJIaX pEAareHTOB M WX PEaKIUOHHOU
CITOCOOHOCTH;



11.ucnonp30BaTh 3HaHUSA O COCTaBE, CTPOCHUM M XMMHUYECKUX CBOMCTBAX BELIECCTB IS
0€30macHOr0 MPUMEHEHHSI B TIPAKTUIECKOUN NEeITEIIHOCTH;

12.mpyuBOIUTH IPUMEPHI MTPAKTUYECKOTO UCTIOIb30BaHUS MPOAYKTOB MepepadoTku HedTH
U TPUPOJAHOIO  Tra3za, BBICOKOMOJICKYJSIPHBIX  COEIMHEHHUN  (MOJIUATUIICHA,
CHUHTETUYECKOTO KaydyKa, alleTaTHOT'O BOJIOKHA);

13.1pOBOIUTH OMBITHI IO PACTIO3HABAHUIO OPTAHUYECKHUX BEIIECTB: MIUIEPUHA, YKCYCHON
KHCJIOTBI, HEMPEACTbHBIX )KHUPOB, TIIOKO3bI, Kpaxmaa, OCJIKOB — B COCTABE MUIIICBBIX
MPOAYKTOB U KOCMETHYECKHUX CPEJICTB;

14.BmameTs nMpaBUiaMy U IpUeMaMu 0€301acHO PabOThl ¢ XUMUYECKUMHU BEIIECTBAMU U
J1a00paTOPHBIM 000PYIOBaAHUEM;

15.ycranaBnuBaTh 3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakuMd W CMEUICHUs
XUMUYECKOTO PpAaBHOBECHS OT pa3IUYHBbIX (PAKTOPOB C LEIBI0 ONpeeIeHUs
ONTUMAJIbHBIX YCIIOBUM MPOTEKAHU XUMHYECKUX MTPOLIECCOB;

16.mpyuBOAUTE IPUMEPHI THIPOJIM3A COJIEH B OBCEIHEBHOM KU3HU YEJIOBEKA;

17.0puBOANTE TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEAKIUi B TPUPOJE,
MIPOU3BOJICTBEHHBIX MPOLIecCaxX U KU3HEAEATEIbHOCTH OPraHU3MOB,3

18.1puBOAUTE MPUMEPHl XUMHUYECKHX PEAKIUM, PACKPBHIBAIOIIMX OOIIHNE XUMUYECKHUE
CBOICTBA MPOCTHIX BEIIECTB — METAJNIOB U HEMETAJLIIOB;

19.mpoBOUTH pacueThl HAa HAXOXKJICHHE MOJICKYJSIpHOW (OpMYJIbl YIJIEBOAOPOJA IO
NPOJYKTaM CrOpaHHUsl M MO €ro OTHOCUTEIbHOW IUIOTHOCTH M MAacCCOBBIM JOJISIM
AJIEMEHTOB, BXO/ISIIUX B €0 COCTAB,;

20.B1aAeTh MpaBuiaMu 0€30MacHOTO OOpalleHUs C €IKUMHU, TOPIOYMMHU U TOKCUYHBIMHU
BEIIIECTBAMHU, CPEJICTBAMU OBITOBOM XUMHUH;

21.0CylIecTBISITh MOUCK XUMUYECKONW MHGOpPMAIUU TIO HAa3BaHUSAM, UJEHTU(PUKATOpaM,
CTPYKTYPHBIM (pOpMYJiaM BEIIECTB;

22 KpUTHYECKH OLIGHUBAaTh M HWHTEPIPETHPOBATH XUMHUYECKYI0 HWH(OOpMAIHIO,
cCollepKallylocsi B COOOIICHHSIX CpPEICTB MaccoBOW uHMOpMaImu, pecypcax
NHtepHeTa, Hay4YHO-MOMYJISPHBIX CTaThAX C TOUKH 3PEHUS €CTECTBEHHOHAYUYHOU
KOPPEKTHOCTH B LENAX BBISBICHUS OHIMOOYHBIX CYXACHUH U (QopMHUpOBaHUS
COOCTBEHHOM MO3HIINH;

23.0peACTaBIsATh MYTU PEIICHUS T100abHBIX MTPOOJIEM, CTOSIIIINX MEPE] YeIOBEUECTBOM:
AKOJIOTUYECKUX, AHEPreTUYECKUX, CHIPHEBBIX, M POJIb XWMHHM B PELUICHUH HSTHUX
npoosieMm.

BblnyCKHuK noaydum 603MONHCHOCMb HAYUUMbBCA?

1. wuroCTpUpOBaTh Ha MPUMEPAX CTAHOBJICHHE U SBOJIIOIUIO OPTaHUYECKON XUMHUHU KaK
HAyKH Ha Pa3IMYHBIX UCTOPUYECKUX ATAIax €€ Pa3BUTHS;

2. WCTOJB30BaTh METOJbI HAYYHOTO TO3HAHUS MPH BBHIMOJHEHUU MPOCKTOB M y4eOHO-
MCCTIEIOBATENIbCKUX 3a/lad  TI0 HU3YYEHUIO CBOWMCTB, CIOCOOOB TMONy4YeHUS U
pacrio3HaBaHMs OPraHUYECKUX BEIIECTB;



3. OOBSICHATH TPHUPOAY M CHOCOOBI 00pa30BaHUS XUMHUYECKON CBS3U: KOBAJICHTHOMN
(mOJISIpHOM, HEMOJISIPHOM), MOHHOM, METAINIMYECKOW, BOJOPOJHONM — C IENbIO
onpeaeneH!s] XMMHUYECKOM aKTUBHOCTH BEIIECTB;

4. ycTaHaBIIMBAaTh I'€HETUYECKYIO CBSI3b MEXK]Y KJacCaMU OPraHUYECKUX BEIIECTB JJIs
000CHOBaHUSI  MPUHLUNHUAIBHON  BO3MOXKHOCTH  TOJYYEHUS  OpPraHUYEeCKUX
COEIMHEHUI 3aIaHHOTO COCTaBa U CTPOCHUS;

5. yCTaHaBIWBATh B3aUMOCBS3M MEXIY (DakTaMyd M TEOPHEH, MPUIMHONW U CIICICTBHEM
MpU aHalM3e MPOOJIEMHBIX CHUTyallud M OOOCHOBAaHWM TPHHUMAEMBIX PCIICHUN Ha
OCHOBE XUMUYECKUX 3HAHUM.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Konnuectso yacos | DVIEKTPOHHBI
Conepxanue mporpaMMHOTO e
Ne Martepuana Kour | Ilpak | Jlabop | (umdpoBbIe)
(pazoenvl, memvl NPOCPAMMbl) Bee | ponms | THuec | aTopH | oGpa3oBaTelh
Tro HBIX KHUxX BbIX HBIE p e Cyp CBI
pabot | pabot | paboT
1 HOBTOpCHI/Ie 3 1 0 www.hemi.nsu.ru
TeopeTuueckue OCHOBBI - «OcHoBSH!
2 . 3 0 0 XAMUN
OpraHUYECKON XUMHUHU -
HTCPHECT-
YrneBonopoasl U UX OPUPOIHBIE
3 A0poa pHApOA 23 1 2 y4eOHUK)
HMCTOYHUKHU
4 | Kucnopojaconepxaniue coequHeHust | 25 1 3 www.himi4ka.ru
5 A3oTcozepKallue OpraHnuecKue 7 1 0 — OCHOBBI XMMHH
COEIUHEHNS JUIs1 YaiHUKOB
XuMust TIOJIMMEPOB www.virtulab.net
—  BUpTYyalbHas
naboparopust
https://www.sites
.google.com/site/
6 7 0 1 himulacom/ -
«XuMyJIsa»

Bcero

68




Kunacc: 11

DNeKTpOHH
KomnnuecTBo yacoB bIC
CopeprkaHre mporpaMMHOro (undpossie
Ne Marepuaia )
(paszoenvi, memuvl nPocPaAMMbl) Kontpon | Ipaxtu | Jlabopat | ogpasoate
BCEro BHBIX YECKUX OPHBIX
JIbHBIC
pabor pabor | pabot
pecypcebl
1 TeopeTnueckue OCHOBBI XMMHUH. 20 | 0 www.hemi.nsu
CtpoeHue BENIECTB. Tu — «OCHOBBI
XHUMHUYECKUE PEAKIINU XUMHID>
2 P 17 1 0 (MuTepuet-
yueOHUK)
Heoprannueckast xumust
3 29 2 3 -
www.himi4ka.
XUMUS U )KU3Hb ru — OCHOBEI
4 3 0 0 XUMHUU iuis
YalHUKOB
Bcero www.virtulab.
net —
BUpTYyaJibHaA
naboparopust
69

https://www.si
tes.google.com
/site/himulaco
m/ -
«XuMyJIsn»




KanenaapHo-remaTudeckoe njiaHupoBaHue ypokoB xumuu 10 kiace

(68 yacos, 2 yaca B HejleJI10)

/o

ypoKa
B TEME

Tema ypoxka

Jara npoBeneHus

Ilo [To dakty
IUIAHY

[Ipumeuanue

10

Tema 1.IToBTOpenne (3 yaca)

Tumnbl XUuMHYECKUX peakiui. Pemenne
3a1a4 Ha U30BITOK.

Pemenne 3a/la4 Ha MaCCOBYIO I0JITO
BbIXOJa IMPOAYKTA p-IIMHU OT
TCOPECTUYCCKH BO3MOIKHOTO.

JlnarHocTudeckasi IpoBepoOYHAs
pabora.

Tema 2. Bseoenue.
Teopemuueckue ocHogbl
opzanuueckou xumuu (3 u.)

Beoansblii uHcTpyKTak nmo Th.
IIpenMer opraHu4ecKO XUMUH.
OcHOBHBIE TIOJIOKEHUS TEOPUH
XUMHUYECKOTO CTPOCHMS OPraHUYECKUX
BemectB A.M.bytieposa.

N3omepust. 3HaueHue Teopun
XUMHYECKOTIO CTPOEHHUS.

QHCKTpOHHaH mpupoaga XuMHUICCKUX
CBsI3Ci B OpTraHU4YC€CKUX COCAUHCHUAX.

Tema 3.¥YriIeBoaOpOAbI U UX
NPUPOJAHBbIE UCTOYHUKH (23 1)

Ankanbsl. CTpoeHue, HOMEHKIATypa.

du3nyeckrue U XMMHUYECKHE CBOMCTBA
aJIKaHOB.

HOJ’Iy‘{CHI/Ie U IIPUMEHCHUEC AJIKAHOB
Pemenune 3aJa4 Ha HaXOXJICHUC

MOJIEKYJISIPHOM (OpMYJIBI
ra3o000pa3HOro yrieBoaopoja mno




11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10

11

12

13

14

15

16

17

18

19

Macce (00beMy) MPOTYKTOB CrOpaHHUSI.
LIukmoanKaHsbI.

TK llpakmuueckasa padoma Nel.
KauectBeHHOE onpeneneHue
yIJjiepoia, BOAOpo/a U XjIopa B opra-
HUYECKHX BEIIECTBAX.

[ToBTOpEeHHE 1 0000IIEHHE MaTepHaa.
Pewenue 3amau u yrpaxHeHUN.

O0o01IeHHE U CHCTEeMATH3 AU
3HAHUM 10 TeMe «AJIKaHbD.

CTpOCHI/Ie alnkeHoB. I'oMmonoru u
HN30MCPhbI aJIKCHOB.

CBolicTBa, OJIy4YEHUE U IPUMEHEHNE
alKeHOoB. [Ipasuno Mapkosnuxosa.

Th llpakmuueckasa padoma Ne2.
[Tony4yeHue 3TuIEHA U U3yYEHHUE €r0
CBONCTB

[TonsiTve 0 TMEHOBBIX YIIIEBOAOPOIAX.
[TpuponaHbIil Kaydyk

AneThieH U €ro roMOJIOTH
[Tony4yeHnue u npUMeHEHHUE alleTHIICHA
duznueckre 1 XUMUYECKHE CBOMCTBA
O€eH30J1a U €T0 TOMOJIOT'OB.

HonyquI/Ie U IPpUMCHCHUC OceH3071a U
€ro roMmoJIOroB.

I'emeTnyeckas CBA3b APpOMATHYICCKUX
YTJIEBOJIOPOIOB C APYTUMH KIlacCaMH
YTJIEBOJJOPO/IOB.

[TpupoaHbIil ¥ NOMyTHBIE HEPTSHbIE
ra3el. HeTh 1 HEPTENPOTYKTHI.
[Teperonka, KpeKUHT HEPTH.

VYronbs. Kokcoxumuueckoe
MIPOMU3BOICTBO.




26

27

28

29

30

31

32

33

34

35

36

37

20

21

22

23

Pemenue 3a1auy Ha onpe/eieHne
MacCOBOH MJIM 00BEMHOM 10JIH
BBIXO0/1a IPOAYKTA PEAKLUU OT
TEOPETUYECKH BO3MOYKHOTO.

O000111eHNE U CUCTEMATU3ALMS
MaTepuana TeMbI: «YTIEBOJIOPOIBD».

Konmponvnaa paooma. Tema
«Y2nee000poowy.

AHaIM3 KOHTPOJIBHON paboTHI.
Pewenne 3amau u ynpaxHeHUN.

Temad
KUCJAOPOACOAEPXKAIIUE
COEAUHEHMSA (25 v)

CrtpoeHnue npenenbHbIX OJHOATOMHBIX
crupToB. M30Mepust 1 HOMEHKIIATypa

CaoiicTBa MeTaHOMA (ITAHONA).
Bopoponnas cBs3p. ®uznonorudeckoe
JICHCTBUE CIIUPTOB HA OPTaHU3M
YenoBeKa

ITonyuyenue cnupros. [IpumeHenue.
Pemenue 3aay ecinv OHO U3
pearupyroImux BEeMECTB JaHO B
H30bITKE.

I'eneTnyeckas CBI3b MMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB C
YrieBo4OpoAaMHu.

MHoOroaromMHsI€ CIIUPTHI.
OTUJIEHTINKOIb, TuepuH. CBoICTBa,
IIPUMEHEHHE.

CtpoeHue, CBOWCTBA U IPUMEHEHHUE
denomna.

Anpnernnsl. CTpoeHHE MOJIEKYIIbI
dopmanbaeruna. M3omepus u
HOMEHKJIATypa

CgoiictBa anbaeruaoB. [lonyyenue u
MIPUMEHEHUE
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49

50

10

11
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14
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ALIGTOH — OpCACTAaBUTCIIb KECTOHOB.
Ctpoenue monekynsl. [Ipumenenne

OIIHOOCHOBHBIE TIPE/ICIIEHBIC
KapOOHOBBIE KUCIOTH. CTpoeHue,
M30Mepusi U HOMEHKJIaTypa

CBoiicTBa KapOOHOBBIX KHCJIOT.
[Tony4yenue u npuMeHEeHUE

HenpenenbHble KapOOHOBBIE KHCIIOTHI.
['eneTnueckas cBA3b KAPOOHOBBIX
KHCJIOT C IPYTUMH KJIaCCaMH
OpPraHUYECKUX COCIUHEHUN

Th Ilpakmuueckan padomae3.
[Tosryuenue u cBolicTBa KapOOHOBBIX
KHUCJIOT

Th llpakmuueckasa padomaNod.
Pemienue skcriepuMeHTaIbHbBIX 3a71a4
Ha pacro3HaBaHUE OPraHUYECKUX
BEIIIECTB

O000I11IeHNE U CUCTEMATU3AIUS
Mmatepuana TeM: «CupTel ¥ PEHOIBI
Anbaerupl U KeToHbl KapOoHOBBIE
KHCIIOTED.

Konmponvnana paooma. Tema:
«Cnupmul u penonvi. Anvoezuovt u
kemonwl. Kapoonoewie kucinomory.

CrpoeHue u CBOMCTBA CIOKHBIX
7(UpOB, X IPUMEHECHHE

Kupsl, ux cTpoeHue, CBOICTBA U
pUMEHEHNE

[Tonsitue o CMC. IlpaBuna
0e30macHOTO 0OpaIeHus Co
CpeAcTBaMU ObITOBON XUMHUH

I'moxo3a. CTpoeHHE MOJIEKYIIBI.
N3omepus. dusnyeckue CBOWCTBA U
HaXO0XJIEHNE B IPUPOJIE.

XMUMHYECKHE CBOMCTBA TIIIOKO3EI.
IIpumeHenue.
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58
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60

61
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23

24

25

Caxapo3a. Haxoxaenue B mpupoJe.
CBolicTBa , MPUMEHEHHUS.

Kpaxmai, ero crpoeHue, XuMu4ecKue
CBOWCTBA, IPUMEHEHHUE.

Ilemtronosa, ee cTpoeHUE U
XUMHYECKHE CBOMCTBA.

[IprMeHeHue 1eIUTI0I03bl. AIIETaTHOE
BOJIOKHO.

Th llpakmuueckasa padoma NeS5.
Pemenne skcriepuMeHTaIbHBIX 3a/1a4
Ha [OJIy4eHHE U Paclo3HaBaHUe
OpPTraHMYECKHX BEIIECTB.

Tema 5.
A30TCOAEPXKAIINE
OPI'AHUYECKUE
COEJIMHEHUSI (7 u.)

AMUHBI. AHUJIUH KaK MPECTaBUTEIb
apoMaTHYECKUX aMHUHOB
CaolicTBa, NpUMEHEHUE.

AMHMHOKHUCIIOTBI, UX CTPOEHUE,
M30MEpHs U CBOMCTBA. AMHUHOKHCIIOTBI
Kak aM(OTepHbIC OPraHUYECKHE
COEIMHEHUSI.

I'eneTnueckas cBsI3b aMUHOKHCIIOT C
JPYTUMU KJIACCAMU OPTaHUYECKHUX
COEMHEHMH. Pelenne pacyeTHbIX
3amad

benku — npupoaHbIE TOJIUMEDPHI.
CocraB u cTpoeHue 6eIKoB

CpoiicTBa 6€7KOB. Y CIEXH B U3YUYECHUH
U CHHTe3e 0eNKOB. XUMHS U 37I0POBBE
yesoBeka. JlekapcTaa.

[TousTue 00 a30TCOACpIKAIINX
TCTCPOUUKITNICCKHUX COCANHCHUAX.
HYKHCI/IHOBLIG KHCJIOTHI.

KonTpoubHnas padora. Tema:
Crnoxusie 3¢upsl. JKupbl. YTI€BOIHI.
AMWHBI 1 aMUHOKUCIIOTHI, «belkmy.
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63

64

65
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Tema 6. Xumusi moJimMepoB
(74)

ITonsiTHE O BBICOKOMOJIEKYJISPHBIX
coequHeHusAX. OCHOBHBIE METOBI
CHUHTE3a IOJIMMEPOB

Knaccudukanus miacrMacc.
TepMoIuIacTUYHBIC TIOTUMEPHI.
[Tonustunen. [omunponunex

Cunrernueckue kayuyku. CTpoenue,
CBOICTBa, MOJIy4€HUE U PUMEHEHHUE

CunTteTnueckue BoJiokHa. KanpoH.
JlaBcaH.

TK llpakmuueckasa padoma Ne6.
PacrniozHaBaHue niaactMacc U BOJIOKOH

O0600I11IeHNE U CUCTEMATU3AIUS
marepuaia teM: «CioxHbie 3(QUpBHI.
Kupsl. YriaeBoasl. AMUHBI U
aMUHOKHUCIIOTEL. benku. BMCy.

IloBTOpEHHE MaTepuaa.







KanenaapHo-remarnueckoe mjiaHupoBaHue ypokoB xumuu B 11 kiacce

(2 yaca B HeqeJ110, BCero 68 yacos)

Tema ypoka

Jara npoBeneHus

[To nnany ITo dakry

Tema 1. Teoperuyeckue ocHOBbI xXuMun. CTpoeHue BelecTBAa.
1. AtoM. Xumuueckuii 3neMenT. M30Tonsl.
2. DNEKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB MaJIbIX MEPUOJIOB.
3. Pemienue 3a7a4 v yrnpa>kHeHUH.

4. OcoOEHHOCTH pa3MeNIeHHs 3JIEKTPOHOB IO OPOUTANISIM B aTOMax OOJIBIINX
nepuo10B (MoOOYHBIE MTOATPYIIIHI).

5. Cea3b [13 u [1C ¢ Teopueii ctpoenust aromoB. KopoTkuii U 1TMHHBIA BapHaHTbI
IITXO.

6. Ilonoxenue B I1C BOAOpPOJAA, IAHTAHON 0B, aAKTHHOUJI0B U NCKYCCTBCHHO
IMOJIYYCHHBIX 3JICMCHTOB.

7. BaneHTHOCTh M BaJICHTHBIE BO3MOYKHOCTH aTOMOB. [leprnoanyeckoe nusMeHeHue
BAJICHTHOCTH U Pa3MEPOB aTOMOB.

8.Pemenue 3a1a4. Beraucnenus MaccChl, o0beMa U KOJIMYECTBa BCIICCTBA 11O
W3BECTHOMU Macce, O6”I>€My HJIN KOJIMYCCTBY BEIICCTBA OJJHOT'O M3 BCTYIIMBIINX B

PCAKIUIO WUJIN MMOJTYUUBIINUXCA B PE3YJIbTATC PCAKIINH.

9.BI/II[BI N MCXaHU3MBbI O6paSOBaHI/I${ XMMHUUYECKOM CBSI3U. MoHHAs ¥ KOBaJIeHTHas
CBA3H.

10.XapaKkTepucTUKN XUMHUYECKOH CBS3U. MeTauinueckas ¥ BOJIOPOAHAs CBA3U
11. Tunsl KPUCTAIUIMUECKUX PELIETOK U CBOMCTBA BEILLIECTB.

12.JIoHOpHO - aKIenTopHas cBs3b. BoinonaHeHue ynpaxHenuit B popmare EI'D.
13. JlnucniepcHble cucTeMBbI. THIBI TUCIIEPCHBIX CUCTEM.

14. Pemenue 3aga4d Ha pacTBopbl. KoHLIEHTpanys pacTBOPOB.

15. Pemenue pacueTHBIX 3aJa4 110 TeMe: «Bplunciaenne Maccel (KOJIMYECTBA Be-

1iecTBa, 00bemMa) MpoyKTa peaklu, €Cliu JJIsl €ro MOoJIy4YeHHs J1aH PacTBOp ¢
ONpeIeTIEHHON MacCOBOM JI0JIEM UCXOAHOTO BEIIECTBAY.

16. KontponpHas pabota o teme: «BakHelne XuMUYIECKUE TTOHATHS U
3akoHbl. [13 u IIC Ha ocHOBe y4eHus o cTpoeHrnr aTOMOB. CTpOEHHUE BEIIECTBAY.




Tema 2. XuMHuYeCKHE PEAKIIUH .

17.Ananu3 pe3ynabtaToB K/p Nel. Pemenue 3anau u yrpaxHeHUH.
18.CymHOoCTh U KiIaccuuKaIms XMMUIECKUX PEaKITU.

19. OkHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. THIIBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUM.

20. Bemonnaenue ynpaxsaenuii. CamocrosiTenbHas padora.

21. CKOpOCTh XUMUYECKUX PEAKIUH, €€ 3aBUCUMOCTh OT Pa3JINYHBIX (PAaKTOPOB.
3aKOH JIEUCTBYIOIIUX Macc.

22. Katanu3 u KaTajJiu3aTophl.
23. Xumuueckoe paHoBecue. [Tpunuun Jle [llarenbe.

24 DnekTponuTrdeckas aucconuanus. CuiabHbIC U ciadbie AneKTposuThl. Cpena
BOJIHBIX pacTBOpoB (pH).

25. Peakuium MOHHOTO OOMEHA.

26. IloBropenue matepuana. Pemenue 3a1ad U ynpaxHeHH.

27. I'maponn3 opraHMyecKUX U HEOPraHMUECKUX COCTMHEHHM.

28. I'uponu3 opraHMYecKrX 1 HEOPraHUYECKUX COeTMHEHHH.

29. PemeHue pacueTHBIX 3a]1a4u 1o TeMe: «Bbrurcienust Macchbl (KoIu4yecTBa
BEIIeCTBa, 00beMa) TPOIyKTa PEAKIINH, €CIH U3BECTHA MAcca NCXOTHOTO
BEILIECTBA, COJIEPKAILETO ONPECICHHYIO 10JII0 IPUMECE».

30. O600611eHNE U TTOBTOPEHNE U3YYEHHOTO MaTepuania.

31. KOHTpOJ’IBHaH pa60Ta 1O TEMC: «TeopeTI/I‘leCKI/Ie OCHOBBI XUMHN».

Tema 3.
HEOPI'AHUYECKASA XUMMUSI .

32. Ananu3 pe3ynbTaToB UTOroBoi K/p. OOIIas XapakTeprUCTHKA METAILIOB.
[Tonmoxxenue B 11C.

33. X¥MUYECKHE CBOKMCTBA METAJIIIOB.
34. O6mme crocoOb! MOYISHHS METAILIOB.
35. Pemienue 3aa4 ¥ ynpaxHeHUH.

36. DIeKTpoIM3 PACTBOPOB M PACIIIABOB BEIIECTB.




37. Ilonsitue o koppo3uu MeTautoB. CrocoObl 3aIUTH OT KOPPO3HUH.

38. Metautel rinaBHbix noArpynmn (A-rpymm) [IC.  Xumudeckue cBoOMCTBa
MeTasuioB maBHbIX noarpymnm (A-rpynmn) TIC.

39. Metamisl mo6ounsix noarpymni (b-rpymnm) TIC.

40. XuMuuecKkue CBOMCTBAa METANIOB: MEJIU, IIMHKA, JKeJie3a, XpoMa, HUKEJIs,
IJIATHHBL.

41. Okcuasl ¥ TUAPOKCHUIBI METAJLIOB.

42. CruiaBbl METAJLJIOB.

43. PenieHue pacyeTHbIX 3aa4 110 TeMe: «PacueTsl 10 XUMUYECKUM YPaBHEHUSIM,
CBS3aHHBIC C MACCOBOM JI0JIEH BBIXOJa IIPOAYKTA PEAKLIMU OT TEOPETUYECKU
BO3MOKHOT'O».

44. O6001IeHNEe ¥ TIOBTOPEHUE U3YUYEHHOTO MaTepralia TeMbl: «MeTautby.
45 KontponsHas padota. Tema: «Metamib..

46. Ananu3 pe3ynbpTaToB K/p. XUMHUECKHE JIEMEHTHI — HeMeTaJlIbl. [lomoxenue
B [IC.

47. CTpoeHHEe U CBOMCTBA MPOCTHIX BEIIECTB — HEMETAIOB. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA TUITMYHBIX HEMETAJIIOB.

48. BomopoaHbie coeIMHEHNST HEMETAJUIOB.
49. Oxcuasl HemeTaiuioB. Kucnopoacoaepskamiue KUCIOTHL.
50. OkucnurenbHble CBOMCTBA Q30THOW M CEPHON KHUCIIOT.

51. Penienne Kka4yecTBEHHBIX U PAaCUETHBIX 33/1a4, CXEM MPEBpaIlICHUN.
(Pacno3naBaHue XJ10puaI0B, CylIb(aToB, KAPOOHATOB.)

52. PenieHne Ka4eCTBEHHBIX U PACUETHBIX 33/1a4, CXEM MpeBpallleHUH.
(Pacno3naBanme XJ0pua0B, Cyab(})aToB, KapOOHATOB. )

53. Thb Ilpaktuueckas pabora Nel: «Pemenne skciepuMeHTABHBIX 33724 110
HEOpraHWYEeCKOM XMMUU. Pacrio3HaBaHne HEOPraHMUECKUX BEIIECTBY.

54. Tb Ilpaktuueckas padota Ne2: « Penienne skcriepuMeHTaIbHBIX 33/1a4 10
OpraHn4eckor XuMuu. OCyIIeCTBICHUE MPEBPAIIEHUI OPraHUYECKUX BEIIECTBY.

55. Th Tlpaktuueckas padbora Ne3: «Ilomydenne, coOnpanue u pacrio3HaBaHUE
ra3oBy.

56. I'eHeTHyeCcKas CBA3b HCOPraHNYCCKUX BCUICCTB.




57. I'eneTnueckast CBsI3b OPraHMUECKUX BEILECTB.

58. I'eHeTnueckast CBsI3b MEX]1y OPraHUYECKUMHU 1 HEOPraHM4EeCKUMHU
COETMHECHUSIMH.

59.Kontponbnas padota. Tema: «Hemeramns».

Tema 4 . Xumus 1 xu3Hb (9 yacos).

60. Xumus B IPOMBIIUIEHHOCTH.

61. Xumus B ObITYy.

62. MuHepaJibHbIE y100pEHUS.

63. XuMuueckasi MpOMBIILIEHHOCTh U OKPYXKAIoIasi Cpejia.
64. JlexapcTaa.

65. CuHTeTHUECKHE MOIOIIINE CPEJICTBA.

66. HyknenHoBbIE KUCTIOTHI.

67. benku.

68. Ilonumepsl.
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