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IHosicHuTebHASA 3aNIMCKA.

PabGowas  mporpamma cpemHero oOmero oOpa3oBaHusi pa3pabOTaHa Ha OCHOBE
OyHIAMEHTATLHOTO sJIpa COJAEpKaHHUS OOIIero cpeaHero ooOpazoBaHus U TpeboBaHui K
pe3ynbTaTam cpeaHero oodmiero oopazoBanus, npeacraBieHHbx B @I'OC COO, Koncturyuuu
Poccuiickoit @enepannu(Cobpanue 3akonomarenscTBa Poccuiickoii deneparuu, 1996, Ne 3, cr.
152; Ne 7, ct. 676; 2001, Ne 24, c1. 2421; 2003, Ne 30, ct. 3051; 2004, Ne 13, ct. 1110; 2005, No
42, cT.4212; 2006, Ne 29, ct. 3119; 2007, Ne 1, c1. 1; Ne 30, ct. 3745; 2009, Ne 1, ct. 1, cT. 2; Ne
4, cr. 445), KouBenmuu OOH o mpaBax pebenka, mpunsatas 20 HosO0ps 1989 r. (CoopHuUK
MekayHapoaubix  gorosopos CCCP, 1993, Bemyck XLVI), yuuTbiBaeT peruoHaibHEIE,
HAI[MOHAJLHBIE ¥ OTHOKYJABTYpHBIE MOTpeOHOCTH HapomoB Poccuiickoit  ®expeparuu,
obOecreunBaeT MOCTIKEHUE OOYyJarOIMMUCS 00pa30BaTENbHBIX PE3yIhTaATOB B COOTBETCTBHH C
tpeboBanusiMu, ycranoBiaeHHBIMH OI'OC COO. B Helt Takke yYUTHIBAIOTCS OCHOBHBIC UIEH U
nostockeHust [Iporpammel pazButusi U1 (HOPMHUPOBAHHSI YHUBEPCAIBHBIX YUEOHBIX JNCUCTBHU IS
cpenHero odmiero oopasoBaHus.

3axoH Poccuiickoit @enepaunu ot 10.07.1992 Ne3266-1 «O06 oOpazoBaHuN» (B pelaKIUU
®enepanbHoro 3akoHa ot 17.07.2009 Nel148-D3)

[Ipukaz MunuctepctBa oOpa3oBanuss u Hayku P® ot 31 mapra 2014r. N 253
"OO0 yTrBepxkaeHnH GeaeparbHOro MepeyHs Y4eOHUKOB, PEKOMEHIYEMbIX K MCIOJIb30BAHUIO MPHU
pealu3alliid  MMEIOIIMX TOCYAApCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeNbHBIX  MPOrpaMm
HAYaJILHOTO OOMIEr0, OCHOBHOTO 00mIero, cpeaHero obmiero oopasopanus" C M3MEHEHUSMU U
JIOTIONIHEHUSMHU OT: 8 utoHs, 28 nekadps 2015 r., 26 auBaps, 21 anpens, 29 nexadbps 2016 r.

B paboueii mporpamme MpeaycMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHJIOB JESITEIHHOCTH
o0yyaeMbIX, MPEACTaBICHHBIX B MporpaMmax JJisi HayaJbHOTo OOIIEr0 W OCHOBHOI'O OOILEro
oOpazoBanus. OJHaKo coJiepaHMe JaHHOM pabodell mHporpaMMbl HMMeEET OCOOEHHOCTH,
00yCJIOBJIEHHbIE, BO-TIEPBBIX, MPEIMETHBIM COJIEPKAHUEM H, BO-BTOPBIX, MCHUXOJIOIMYECKHUMHU
BO3PACTHBIMU OCOOCHHOCTSMHU 00yYaeMbIX.

[lpy W3y4eHWW XUMHH, TZ€ BEOYNIYIO pOJIb WIPAET IO3HABATENIbHAS IESTEIbHOCTD,
OCHOBHbIE BHJbl Y4YeOHOH JEeATEJbHOCTH OOy4aloUuMXxcs Ha YpOBHE Y4YEOHBIX JEHCTBUI
BKITIOYAIOT YMEHHS XapaKTepu30BaTh, OOBSICHATH, KIacCH(UIIMPOBATh, BIAJAECTH METOJAMHU
HAYYHOTO ITO3HAHWSI, TIOJJHO M TOYHO BBIPAKaTh CBOM MBICIH, apTyMEHTHPOBATh CBOKO TOUYKY
3peHus, paboTaThk B TPYIIE, MPEACTABIATh U COOOIIATh XUMUIECKYI0 HH(OPMAIIHIO B YCTHON U
nucbMeHHOU ¢opme U aAp. OQHON U3 BaKHEHIIUX 3a7au 00y4YeHHUsl B CpEIHEH IIKOJIE SBIISETCS
MOJArOTOBKA OO0YYalOIIMXCSd K OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO U
npodeccuoHaabHOro nytu. O0ydarommuecs: T0HKHBI HAYyYUThCSI CaMOCTOSITEIbHO CTaBUTh 1IENTH
U ONpeneisaTh IYyTH HX JOCTHXKEHHS, HCIOIb30BaTh MPUOOPETEHHBI B IIKOJE OIBIT
NeSITeTIHHOCTH B PEaTbHOM KU3HU, 32 paMKaMy y4eOHOTO TIporiecca.

Bxuaan yueonoro npeamera «XXUMMUS» B 1ocTHKEeHUH 1eJIeil cpexHero o0mero
oOpa3oBaHus.

CormacHo 00pa30BaTeIbHOMY CTaHIAPTY 2AAGHbIE UeaU CPeOHe20 00ue20 00Pa306aHUsL.

1) ¢opMupoBaHHue 1EIOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETECHHBIX
3HAHUSAX, YMEHHSX U CIIOc00ax NesTeIbHOCTH;

2) npuoOpeTeHue ObITa Pa3HOOOPA3HOM NEATETLHOCTH, OIbITA TTO3HAHUS U CAMOIIO3HAHUS;
3) HOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpA MHAWBUAYAIbHOW 00pa30BaTeIbHOM
WK NIpo(ecCHOHAIbHOM TPaeKTOPHUH.



Bonbiioit Bkaa B TOCTHKEHUE ITHUX LieNell cpeaHero oouero oopa3oBaHUs BHOCUT U3yueHUe

Xumuu, KOTOPOE NPU3BAHO 0Decneuums:

e (QopMHpPOBAHHE CHUCTEMbl XMMMYECKMX 3HAHMH Kak KOMIIOHEHTa €CTECTBEHHOHAyYHOMH
KapTHUHBI MUDA;

® pa3BUTHE JIMYHOCTH  OOYy4YarOUIMXCS, MX  HHTEUIEKTyaJbHOE€ U  HPABCTBEHHOE
COBEpPILEHCTBOBaHUE, (POPMUPOBAHNUE Y HUX T'YMAaHUCTHYECKUX OTHOLIECHUH M 3KOJIOTHYECKU
11€J1eCO00Pa3HOro MOBEACHHUS, B OBITY U TPYIOBOM A€ATEIbHOCTH;

e BBIPAOOTKY y 0Oy4YarOLIMXCS TOHUMaHUS OOLECTBEHHON MOTPEOHOCTH B pa3BUTHM XUMUH, A
TaKXke (OPMHMPOBAHME y HHUX OTHOIUEHHS K XMMMHM Kak BO3MOXKHOM oOnactu Oyaymien
IIPAKTUYECKON AESITEIbHOCTH;

e (QopmHupoBaHHWE YMEHHH O€30MacCHOTO OOpAIICHUs C BEIIECTBAMH, HCIOIb3YEeMbIMH B
IIOBCEIHEBHOM JKU3HH.

Llenamu usyuenua xumuu 6 cpeoHeil WiKone A6AAMCA.

1) ¢popmupoBanue y oOy4aromuxcs YMEHUs BUAETh M MOHMMATh LIEHHOCTb 0Opa3oBaHus,
3HAUUMOCTh XMMHUYECKOIO 3HaHMsS JJIs KaXJOro 4YeJOBEKa, HE3aBUCHUMO OT €ro
npo(ecCHOHANBHOM JEATENbHOCTH; YMEHMM pa3iuuyaTh (QakThl UM OLEHKHU, CPAaBHMBATh
OLICHOYHbIE BBIBOJIbI, BUAETh MX CBA3b C KPUTEPUAMU OLEHOK U CBSA3b KPUTEPUEB C
OTPENIETICHHON CHUCTEMOM IIEHHOCTEH, (QOopMyJIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

2) ¢opmupoBaHue y 0oOy4yaromIMXCsl LHEJIOCTHOIO NPEACTABICHUS O MHpPE U POJIM XUMHU B
CO3/IaHUM COBPEMEHHOH €CTECTBEHHOHAayYHOW KapTHHBI MUPA; YMEHHS OOBACHATh OOBEKTHI
U IPOLIECCHl OKPYXKAOLIEH INEHCTBUTEIBHOCTH — IPUPOAHON, COLMUAIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpebl, — MCIIONb3Ys Ul 3TOT0 XUMUYECKHE 3HAHUS;

3) npuobpereHne 00yJaroIIMMUCS OMbITa Pa3HOOOPa3HOM EATETLHOCTH, ONbITA MMO3HAHUS U
CaMOIIO3HAHHUS;  KJIOYEBBIX  HABBIKOB  (KJIIOYEBBIX  KOMIIETEHTHOCTEH), HMEIOLIUX
YHHMBEpPCAJIbHOE 3HAYEHHE JUIsl Pa3IMYHbIX BHUJOB JESATEIBHOCTH — HAaBBIKOB PELICHMS
npoOsieM, TpPUHATUS  pElIeHUH, TOUCKa, aHaiau3za U o0paboTku  uHoOpMaluwy,
KOMMYHHMKAaTHBHBIX HaBBIKOB, HABBIKOB HM3MEPEHUM, HABBIKOB COTPYAHHMYECTBA, HABBIKOB
0e301acHOro OOpalleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM JKU3HU.

O01mas xapakrepucTuKa y4e0HOro Kypca

OcoGeHHocTH colep:kaHusl 00y4YyeHMsl XUMHUM B cpeiHel (MOJHON) IKosie OOyCIOBIIEHbI
CHeHI/I(i)I/IKOI\/'I XUMHHU KaK HaYKH W IIOCTAaBJICHHBIMH LCIIAMU. OCHOBHBIMH npo6neMaMn XUMHNU
ABIIIOTCS M3Y4YE€HHE COCTaBa M CTPOEHUS BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTpOEHUS,
MIOJIyUYEHHUE BEIIECTB C 33JJaHHBIMU CBONCTBaMH, UCCIEI0BAHUE 3aKOHOMEPHOCTEN XMMHUYECKUX
peakuuii M IyTed YIpaBI€HHs HUMHU B LEIAX IOJIYYEHHUs BEIIECTB, MAaTEpUAJIOB, SHEPIUH.
[TosToMy B paboueill mporpamme MO XMMHUU HAIUIH OTPAXEHHUE OCHOBHBIE COJEpKaTelIbHbIC
JIMHUH:

* «BemecTBo» — 3HaHMA O COCTaBE U CTPOEHUM BEIIECTB, UX BAXKHEWIIMX (U3MYECKUX U
XHUMHUYECKHX CBOMCTBAX, OMOJIOTHYECKOM JIE€HCTBUU.

* «XuMHYeCKasl peakuus» — 3HaHHUA 00 YCIOBHUAX, B KOTOPBIX MPOSIBISIOTCS XHMHYECKHE
CBOMCTBA BEILECTB, CIIOCO0AX YNPAaBIECHUS XUMHUUECKUMHU ITPOLIECCAMHU.



* «[IpuMeHeHHe BEIIECTB» — 3HAHHUS U ONBIT NPAKTUYECKOH AEATENbHOCTU C BELIECTBAMH,
KOTOpbIe HanboJsiee 4acTo ynoTpeOsIoTCs B MOBCEIHEBHOW JKHU3HHU, IIMPOKO HCIOIB3YIOTCA B
IIPOMBIIIIIEHHOCTH, CEJIBCKOM XO035HCTBE, HA TPAHCIIOPTE.

* (SI3BIK XUMHH» — CHCTEMa BAKHEMIIMX IMOHATUH XWMHUH M TEPMHHOB, B KOTOPBIX OHH
OINMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHMYECKUX BEILECTB, T. €. UX Ha3BaHUA (B TOM YHUCIE U
TPUBHAJIbHBIE), XUMUUECKUE (POPMYJIBI U YPaBHEHMs, a TAK)KE MpaBUila iepeBoja MH(popMaum ¢
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XUMHUU U 0OpaTHO.

MecTo npeamera B yueOHOM IJIaHe

@enepanbHblii  rocylapCTBEHHBIH  00pa30BaTENIbHBIM  CTaHAApPT IpelyCMaTpUBAET
U3y4eHHe Kypca XUMHH B cpeliHel (TOJIHOM) IIKOoJIe KaK COCTaBHOW YacTH MPEAMETHON 0bIacTu
«EcTecTBEHHOHAYUHBIE IPEAMETHI).

B basucHoM yueOHOM IuiaHe cpeiHeil (IOJHOW) IIKOJbl XMMHS BKIIIOYEHA B pas3fel
«Cogepxanue, (GopMHpyeMoe y4YaCTHHKaMH o00pa3oBaTelnbHOTO mporecca». OOyuarommecs
MOTYT BBIOpATh JUIsl U3Y4YEHUS XUMUIO Ha 6a30BOM ypOBHE.

PabGouast mporpamMma Mo XuMuu AIsd cpeaHero (MojaHoro) oOmiero oOpa3oBaHMs Ha
0a30BOM ypOBHE COCTaBJIEHAa W3 pacyeTa 4acoB, yKa3aHHbIX B ba3ucHoM yueOHOM IulaHe
00pa3oBaTeNbHBIX yupexaeHuil oOuiero oobpazoBanus: no 1 yacy B Hegemo (70 yacoB 3a /Ba
rojaa o0y4yeHus).

Pe3yabTaThl ocBOeHMs Kypca

JleaTenbHOCT YyUHuTeNs B OOy4eHUM XMMHUU B CpeiHEeH (IOJTHOM) IIKOJIE TOJKHA OBITh
HaIpaBJlieHa Ha JOCTHKEHUE 00YJaroIIMMHUCS CIENYIOIINX JIUYHOCIHBIX PE3YTbIaANm 08,

— B LIEHHOCTHO-OPHEHTAI[MOHHON cdepe ocosnanue POCCUMCKON TIpa)kaaHCKOM
UJCHTUYHOCTHU, TATPUOTHU3MA, YyBCTBA FTOPAOCTH 3a POCCUICKYIO XUMUYECKYIO HAYKY;

— B TpydoBoil cdepe: 20mMO6HOCMb K OCO3HAaHHOMY BBIOOpY JajbHeHIIeH
00pa3oBaTeNIbHON TPAEKTOPUU WU TPYIOBOI NEATEIbHOCTH;

— B I03HaBaTeIbHON (KOIHUTUBHOW, MHTEIUIEKTyaJbHOW) cdepe. ymenue yHpaBiIsTh
CBOEH MO3HABaTENbHON NIEATENBHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K O00pa30BaHUIO, B TOM
yhciie camMooOpa3oBaHUIO, HAa MPOTSHKEHUM BCEH JKHU3HM; CO3HATEIbHOE OTHOLIEHHE K
HENpPEephIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOM Mpo(ecCHOHATbHOW M OOLIECTBEHHOU
JeSITEIIbHOCTH;

— B cdepe cOepexeHHs 3I0pOBbs. npuHAmue u pearusayus UEHHOCTEH 3J0POBOTO U
Oe3omacHOro o0pasza KHU3HHM, Henpusmue BPEIHBIX TNPUBBIYEK (KypeHHs, YMoTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB) Ha OCHOBE 3HAHMM O CBOWCTBAaX HAPKOJIOIMYECKHX M HAPKOTHYECKHUX
BELIECTB.

Memanpeomemnoie pe3yibmamul 0c60eHUA 8bINYCKHUKAMU CPeOHell (ROTHOM) WKObL
Kypca Xumuu:

—  UCnonivb306aHue YMEHUM W HaBBIKOB PAa3IMYHBIX BHUJAOB  IO3HABaTENIbHOM
NEeSTeNIbHOCTH, TMPUMEHEHHE OCHOBHBIX METO/JOB II03HAaHUS (CHCTEMHO-MH(QOPMAIIMOHHBIH
aHanmu3,  HaOJIofleHWe,  HM3MEepeHHe,  IPOBEACHUE  HKCIEPUMEHTa,  MOJCIMpPOBAHHE,
UCCIIEIOBATENbCKasl JI€ATENbHOCTh) U1 M3Y4YEHMs] pA3JIMYHBIX CTOPOH  OKpYXKaroUleH
JIEHCTBUTEIILHOCTH,

— @11a0eHue OCHOBHBIMHM MHTEIJICKTYaJIbHBIMU OTNEpalusMu: (HOpMYITHPOBKA TUIIOTE3HI,
aHaJlM3 U CHUHTE3, CPaBHEHHME M CHCTeMaTH3auus, 0OOOIIeHHE M KOHKPETH3allus, BBIABICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H U IOUCK aHAJIOTOB;

— nosHauue 00HEKTOB OKPYIKAIOIIETO MUPA OT OOIIETO Yepe3 0COOEHHOE K € AMHUIHOMY;
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— )YMeHue TEHEPUPOBATH HUACH U ONPENENSITh CPEICTBA, HEOOXOAWMBIE ISl HX
peanuzanuy;

— YMeHue OTIPENEeNIATh UEeNU U 3a/1a4d JIeSTeNbHOCTH, BBIOMpATh CPEACTBA peau3aliu
LEJIU U IPUMEHATh UX Ha IPAKTHKE;

— UCNONb306aHUEe PABINYHBIX UCTOYHHKOB JJIsl TIOJYYECHUS XUMHUYECKOW MH(OpMAIIHH,
MOHMMAaHHUE 3aBUCUMOCTU cofepxaHus W (QopMbl MpeAcTaBieHUus HHPOpMaMM OT Lenei
KOMMYHUKAIUU U aJIpecara;

— YMeHue TPOAYKTHUBHO OOMIATHCS W B3aMMOJEHCTBOBaTH B IPOLIECCE COBMECTHOMU
NESTENIbHOCTH, YYUTHIBATh [O3ULMU JIPYTMX YYaCTHHUKOB JEATEIbHOCTH, 3((HEKTHUBHO
pa3pemiaTh KOHQIUKTHL;

— 20MO6HOCMb W CIIOCOOHOCTh K CaMOCTOSITENIbHOW MH(OPMAIIIOHHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(OpMAIUH,
KPUTUYECKH OLIEHUBATh M WHTEPIPETHPOBATH HH(POPMAIUIO, MOIYyYaeMYI0 W3 Pa3IHYHBIX
HMCTOYHHKOB;

— )yMeHue WCHOJb30BaTh CpPEICTBA HH(POPMALMOHHBIX W KOMMYHHUKAIMOHHBIX
texHojoruit (manmee — UWKT) B pemeHur KOTHUTUBHBIX, KOMMYHHKATHUBHBIX U
OpPraHM3aIMOHHBIX 3a/lad C cOoOJto/IeHneM TpeOOBaHUI IPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHUEHBI, peCypcocOepeKeH s, IPaBOBBIX U ATUYECKUX HOPM, HOPM

nH()OPMAIMOHHON OE30MMaCHOCTH;

— 671a0eHue S3bIKOBBIMU CPEACTBAMU, B TOM YMCJIE U S3bIKOM XHMUU — YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUs, UCIIOJIB30BaTh a/IeKBAaTHBIE S3bIKOBBIE CPE/ICTBA,
B TOM YHCJIE M CUMBOJIbHBIE (XUMHUYECKUE 3HAKU, (POPMYIIbI U ypaBHEHHUS).

Ilpeomemuvimu pesynomamamu W3y4eHUS XUMUU Ha 0a30BOM YpOBHE Ha CTYNEHHU
cpeaHero (MoIHOro) 0011ero 00pa3oBaHus SBISIOTCS:

1) B mo3HaBaTeNnbHOM cdepe:

— 3nanue (MOHUMaHKe) U3yYSHHbIX OHATHH, 3aKOHOB U TEOpUil;

— )yMeHue ONUCHIBaTh JIEMOHCTPAI[MOHHBIE M CAMOCTOATEIBHO IPOBE/ICHHBIE
AKCIIEPUMEHTBI, UCIIOJIb3YS AJIS ATOTO PYCCKUN S3BIK U SI3bIK XUMHH;

— YMeHue KIACCUPUIMPOBATh XUMUYECKUE JIEMEHTHI, POCTHIE U CIOXHBIE BEIIECTBA,
B TOM YHCJI€ U OPTaHUYECKUE COSANHEHUSI, XUMUUECKNE PEAKIIMH 110 Pa3HbIM OCHOBAHUSIM;

— YMeHue XapaKTepU30BaThb H3YUEHHBIE KJIACChl HEOPraHUYECKUX M OPTraHUYECKUX
COEIMHEHUI, XUMUYECKHE PEaKLIUU;

— 20MOBHOCMb TIPOBOJIUTH XUMHUECKUI 3KCIIEPUMEHT, HAOIIOAaTh 3a €ro MPOTEKaHUEM,
(UKCUpOBaTh pe3yabTaThl CAMOCTOSTENLHOIO U JIEMOHCTPUPYEMOI'O SKCIEPUMEHTa U JIeNaTh
BBIBOJIBI,

— yMmeHue (QOPMYyIUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, IMPOrHO3MPOBATh CBOWCTBA
HEU3YYEHHBIX BEUIECTB 110 aHAJIOTUU CO CBOMCTBAMH M3yYEHHBIX;

— NOUCK WCTOYHUKOB XUMHUYECKOW HMHpOpMAIMHM, TOJydyeHHe HeoOX0IuMoi
uHpOpMaAlIMY, €€ aHalIU3, M3TOTOBJIEHHE XHMHUYECKOT0 HH()OPMALMOHHOTO MPOJYKTAa U €ro
IIPE3CHTALINS;

— @nadenue 00s3aTENbHBIMU CIIPABOYHBIMHM MaTepuanamu: lleproauueckoil cucTeMoi
xuMuyeckux snementoB J[. M. MenneneeBa, Tabnuied pacTBOPUMOCTH, SJIEKTPOXMUMUYECKHM
PAIOM HAINpPSKEHUW METAJUIOB, PAIOM 3JIEKTPOOTPULIATEIBHOCTH — JUISl XapaKTEpUCTUKHU
CTPOEHHS, COCTaBa M CBOMCTB aTOMOB AJIEMEHTOB XMMHUYECKUX 3jeMeHTOB [-IV mepuonoB u
00pa30BaHHBIX MU MTPOCTHIX U CIOKHBIX BELIECTB;



— ycmaHosienue 3aBUCHMOCTH CBOMCTB M TNPUMEHEHUS BaKHEWIIMX OPraHWYeCKUX
COCMHEHUH OT MX XMMHUYECKOTO CTPOCHHUS, B TOM YHCJE U OOYCIIOBIEHHBIX XapaKTepOM 3TOTO
CTpOEHUs (TIpeeIbHBIM WM HeTPEICIbHBIM) U HATHYUEM (DYHKIIMOHAIBHBIX TPYIII;

— MoOenuposaHue MOJIEKYJ BaXKHEHIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;

— NOHUMAHue XUMHUYECKOW KapTUHBl MHpa KaK HEOTHEMJIEMOW YacTH IIeJOCTHOU
HAayYHOU KapTHHBI MHPa;

2) B IICHHOCTHO-OPMECHTAIIMOHHOW cepe — aHaiIM3 M OIEHKA IIOCIEICTBUN IS
OKpYXaroliel cpenbl OBITOBOH M MPOM3BOACTBEHHOW AEATEIHLHOCTH YEIIOBEKA, CBS3aHHOW C
IPOU3BOCTBOM H IIepepabOTKOM BaXKHEHIIINX XUMUYECKUX MPOTYKTOB;

3) B TpynoBoii chepe — nposedenue XMMUIECKOTO SKCIEPUMEHTA; pazeumue HaBBIKOB
y4eOHOH, MPOEKTHO-HCCIIE0BATEILCKOM, TBOPYECKOW JAEATENbHOCTH TPH  BBHIMOJIHEHUH
WH/IMBUIYAJIbHOTO MIPOEKTA 110 XUMHH;

4) B cepe 3m0poBOTO 00paza KUIHN — cobI00eHUe TIPaBIIT OE30MTaCHOT0 OOPAIICHHUS C
BEILIECTBAMH, MaTepHaJaMHd M XHMHYECKHMMHU IPOIECCAMH; OKa3aHWE NEepBOW IOMOIIM IIpH
OTpaBJIEHUSAX, OXKOTaX M APYIHMX TpaBMaxX, CBS3aHHBIX C BeLIECTBAMH M J1a0OPaTOPHBIM
00opy/noBaHuEM.

Ba3zoBblii ypoBensb. 10—11 kiaccbt

ConepxaHue Kypca XapaKTepU3yeTCsi IEIOCTHOCTBIO W CHUCTEMHOCTBIO y4eOHOTO
npeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEIEHO HEOOJNBINOE, KECTKO JIMMUTHPOBAHHOE Yy4eOHOE
BpeMs. OToOpaHHOE yTsi 6a30BOTO OOYYEHMS] XUMHUU COJIEpP>KaHHE TO3BOJISIET U3ydaTh €ro U B
pexxume 1 yaca B Hezpento. B mocneaneMm ciydae y oOydyarommMxcsi MOSBUTCS BO3MOXKHOCTb He
nPOX0OUmMb, a U3YYamy, He SHAKOMUMbCS, d YC8AU8AMb 3TO COJEpKAHUE.

Kypc deTko nenuTcst Ha /iBe paBHbIE IO OTBEJICHHOMY Ha UX M3yu€HHE BPEMEHU YacTH:
OpPraHMYECKYI0 XHMHUIO M 00uryro xumuioo. CTpyKTypHpOBaHHE Kypca OpPraHHYecKOM XUMHU
onpenensercs uaeell pa3BUTUS y4alluXcs HENpOQMIBHBIX KJIACCOB CPEICTBAMM Y4eOHOIO
npeamera. C 1enbl0 YCHIICHHS POJIM IEAYKIIMH B OOYYEHUM XMMHH BHayalle JArOTCS KpaTKHe
TEOPETUYECKHE CBEACHUS O CTPOCHUH, KIIACCH(HUKAIIMHA, HOMEHKJIATYpe OPTaHUYECKUX BEIIECTB,
0COOEHHOCTSX peakuui ¢ ux ydactueM. ChopMHUpOBaHHBIE TAaKUM OOPa30M TEOPETUYECKHE
3HAHUS 3aT€M pa3BUBAIOTCS Ha (DAKTONIOTMYECKOM MaTepHalie MpH PAacCMOTPEHHH KIIACCOB
OpraHMYeCcKUX COeMHEHHH. B cBOIO odepenb Takoi 1Moaxo/] MO3BONISET U IITy0Ke U3yYUTh CaMu
KJIACCHI.

Tak, OCHOBHBIE MOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHUSI OPTaHMUECKUX COEAMHEHH
A. M. BytiepoBa 3aKkperuisitoTcsi Mpu M3YYEHUU YIIIEBOJOPOJOB (AJKAHOB, AJIKEHOB, MEHOB,
QJIKUHOB, apEHOB) U UX MPHUPOJHBIX UCTOYHUKOB (MPUPOJHOTO Ta3a, HePTH U KAMEHHOIO YIJif),
KHACJIOPO/ICO/ICPKAIINX ~ OPTaHWMYECKUX  COeNWHEHHH  (CHpTOB, (eHONa,  albJIeTH/IOB,
KapOOHOBBIX KHCJIOT, CJIOXHBIX J(QHUPOB, XKHUPOB U VYIJIEBOJOB) M a30TCOAEPMKAIIUX
OpPraHWYeCKUX COCJMHECHWH (aMHHOB, AMHHOKHCIIOT, OEIKOB H HYKJICHHOBBIX KHCIIOT).
3aBepmIaeT Kypc OpraHM4ecKoil XuUMHHM pazfaen «XuMHS M OKU3HB», I7le oOyuaromuecs
3HAKOMSTCS C TAKUMHU BaYKHBIMH B MPAKTHYECKOM U OMOJIOTMYECKOM OTHOIIEHUH BEIIECTBAMU U
MaTepHajaMM, Kak IUIacTMacChl W BOJIOKHA, (DEPMEHTHI, BUTAMUHBI, TOPMOHBI U JIEKapCTBA.
OCHOBHBIM KpuTepueM 0TOOpa (PaKTUUECKOTr0 MaTepuaia Kypca OpraHMueCKol XUMHU SIBIISETCS
uies pealn3alud MPAKTUKOOPHEHTUPOBAHHOIO 3HA4YEHUs OOBEKTOB OPraHWYECKOH XMMUU
(coemuHEHU U peaKinii).



Wnes o Bexyie poiay TEOPETUUYECKUX 3HAHWM B MPOIECCE MO3HAHUS MHUpPA BEIIECTB U
peakuii craza OCHOBHOM W JIJIsi KOHCTPYHMPOBaHHS Kypca oOmiei xumun. Ha OCHOBE eIMHBIX
MOHSITHI, 3aKOHOB M TEOPUM XUMHUH Yy CTApIICKIACCHUKOB (QOPMHUPYETCS IIEIOCTHOE
MPEJCTABICHUE O XHMHYECKOW HAYKE, O XMMHYECKOM KapTHHE MHpA, KaK COCTaBHOM 4YaCTH
€IMHOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

B kypce oOmieit xuMuu BHavasie yriayOJslFOTCS W PACIIMPSIIOTCS 3HAHUSA, MOJIyUYEHHBIE
oOydJarmuMucs U3 Kypca OCHOBHOM IIKOJBI, O CTPOGHHH aToMa U BEIIECTBA Ha OCHOBE
[Tepuonnueckoro 3akoHa u llepuogmyeckoit cucremsl JI. WM. MenneneeBa, o0mmx
CBOMCTBAaxXbKJIACCOB OPraHMYECKHX M HEOPraHUYECKUX COEIUWHEHUH (KUCIOT, OCHOBAaHHIA,
aM(pOTEpHBIX COCIMHEHMI) B CBETE TEOPHU DICKTPOJMTHYECKOW auccoumanuu. Jlanee
paccMaTpuBaeTcs KiacCH(pUKaMsig XMMHYECKHX PEaKLUUi B OPraHUYECKOH M HEOPraHUYeCKOM
XMMHUHU. 3aBeplIaeT Kypc 3HAKOMCTBO CTApIICKJIACCHUKOB C TIEPCIEKTUBAMH Pa3BUTHS
XUMHUYECKON HAYKW U XUMHUYECKOTO MPOU3BOJICTBA, C TPOOJIEMaMU OXPaHbl OKPYKAIOIIEH CPEeIb
OT XUMHUUYECKOTO 3arpA3HEHUS U MYTSIMU UX PELICHUSA.

KypcuBoM B mporpaMMe BbIIENEHBI 3JEMEHTHl COJAEpKaHUS, OTHOCSIIMECS K
pe3ynbTaTaM, KOTOPbIM 00yYarouIfecs «Ioay4aT BO3MOKHOCTh HAYUUTHCS.

[Iporpamma y4yuTHIBa€T BO3MOXHOCTb IIOJYYEHHUs 3HAHWI, B TOM 4YHUCIE 4Yepe3
MPaKTUYECKYIO JESTEIbHOCTh. B mporpaMmMe conep uTcsi IPUMEPHBIN MEpeueHb MPAKTUYECKUX
pabor.

Coaepsxanue nporpammsl, 10-11 kiaccst
Ba3oBblii ypoBeHsb (68 yacos 3a 2 roga o0y4yenus, 1 yac B HexeJ110)

Oprannyeckas xumus. 10 kiacc.

BBenenue (14.)

Metoapl HayuyHoro mo3HaHus. HaOmropeHnue, mnpenmnonoxenue, rumore3a. llouck
3aKkoHOMepHOcTel. HayuHblil skcriepuMeHT. BeiBos.

Teopusi crpoeHnst oprannyeckux coeguHeHmii. (3 4.)

[losiBneHne M pa3BUTHE OPraHMYECKOM XWUMHM Kak Hayku. IIpenmer opranmdeckoin
XUMHUHU. MecTo 1 3HaYeHHE OpPraHNYeCcKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHYECKOE CTPOECHHE KAK MOPSAIAOK COEAMHEHHS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJCHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMMHUYECKOIO CTPOECHMSI OpPraHMYECKHX
coenquHeHuit A.M. bBytnepoBa. Yenepoowwiti cxenem opeanuueckou monaexyavl. Kpamnocmo
XuMuyeckou c643u. 3aBUCUMOCTb CBOMCTB BEHIECTB OT XHWMHUYECKOTO CTPOEHHUS MOJIEKYI.
Nzomepust u uzomepsl. [lonstue o QyHkumoHanpHO# rpynme. IlpuHuuMnel kiaccupuKanuu
OpraHMuecKkux coeauHeHui. CucreMaTuyeckass MeXJAyHapoAHash HOMEHKJIATypa M MPUHIHUIIBI
o0pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUH.

YriaeBoaopoabl U X NPUPOIHbIE HCTOYHUKH. (9 4.)

Ankanbl. Cmpoenue monexynvl memana. I'oMomorndeckuil psja ankaHoB. ['omosorn.
Homenknarypa. M3omepus yriepoaHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHHUs (H3MYECKUX
CBOMCTB. XMMHUYECKHE CBOMCTBAa (Ha IPUMEpPE METaHa M JTaHa): pPEaKUUM 3aMELICHUS
(raloreHUpOBaHKE), NETHAPUPOBAHUS KaK CIIOCOOBI MOJYYeHHS BaKHEHIIMX COCIWHEHHH B
OpraHMYeCKOM CHHTe3e. ['opeHume MeTaHa Kak OIMH W3 OCHOBHBIX MCTOYHHKOB TEIUIA B
IPOMBIIIICHHOCTH U ObITy. HaxoxneHwe B npupojie M NpPUMEHEHUE alKaHoB. [lowamue o
YUKNOANIKAHAX.



Ankenbl. Cmpoenue  Mmonexkynivl  omuneHda. 1 OMOJOTMYECKHM  PSAJ  AJIKEHOB.
Homenknarypa. M3oMepust yriiepogHOro CKejleTa U IOJOKEHHS KPAaTHOM CBSI3U B MOJIEKYJIE.
XvMHYECKUE CBOMCTBA (Ha IpUMEpE STUIIEHA): peakLUu IMPUCOEAUHEHUs (TajloreHHpOBaHUE,
eudpuposanue, TUAPATALUS, cUOPOLALO2eHUPOBaHUEe) KaK CIIOCO0 MoydeHHs! ()yHKIIMOHATBHBIX
IIPOU3BOJHBIX YIJIEBOAOPOJOB, ropeHus. [lonnMepusanus 3TuaeHa Kak OCHOBHOE HaIpaBlIEHUE
ero ucnosb3oBaHusA. IloMmMdTHWIIEH Kak  KPYNHOTOHHAXKHBIM  NPOAYKT  XMMHYECKOIO
npousBoacTBa. [I[pumenenne sTuieHa.

Ankanuensl u kayuyku. IloHsTne 00 ankaaMeHax Kak YIJIEBOJOPOJAX C JBYMs
NBOWHBIMU cBsi3siMH. [lonmmepusanus nuBuHMia (OyraaueHa-1,3) kak cnocoO MOJIydeHMs
CUHTETUYECKOIro Kaydyyka. HaTypajlbHbI M CHHTETHYECKMM Kaydyku. BylkaHuzanus Kaydyka.
Pesuna. [IpumeneHue kaydyka U pe3uHBI.

Ankunbl. Cmpoenue Mmonekyavl —ayemunena. ['OMOJIOTMYECKUN  psJl  AJIKUHOB.
Homenknarypa. M3oMepust yriiepogHOro CKeleTa M IOJOKEHMS KPAaTHOM CBSI3U B MOJIEKYJIE.
XUMHUECKUE CBOICTBA (Ha MpUMepe alleTWIEeHA): PeaklUy MPUCOEAUHEHUs (TajloreHupoBaHue,
euopuposanue, TUOPATALUS, 2UOPO2ANO2EHUPOBAHUe) KaK CIoco0 TOMy4YeHHs IOJUMEPOB U
JpYTHX TOJE3HBIX NPOAYKTOB. I'OpeHMe aleTwieHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUIAMEHH JUI CBapKU U pe3Ku MeTauloB. l[puMeHeHne aneTuiieHa.

Apenbl. beH3051 Kak MNpeACTaBUTENb AapPOMATUYECKUX YIIIEBOJOpPOlIOB. CmpoeHue
Monekynvl 6en3on1a. XUMHUUECKHE CBOMCTBA: pPEAKIMHM 3aMelIeHHs] (TaJoreHUpOBaHUE) Kak
CIoco0 MOJy4yeHUs] XMMHUYECKUX CPEJICTB 3allIUThl PACTEHUM, NPUCOEAUHEHUs (TUAPUPOBAHUE)
KaK JI0Ka3aTeJIbCTBO HENpENeNbHOro xapakrtepa OeH3ona. Peakmus ropenus. Ilpumenenue
OeH3o0ma.

Kuciaopoacoaep:xkamme opranudeckne coeJuHeHus. (8 4.)

Crnuptel. Knaccudukanus, HoMeHKIaTypa, U30MepUs CIIUPTOB. MeTaHOI M 3TaHOJI Kak
NpPEJCTaBUTENIN TPEAETIbHBIX OJHOATOMHBIX CIUPTOB. XUMHUECKHE CBOICTBa (Ha mpumepe
METaHOJla M 93TaHOJa): B3aUMOJEMCTBHME C HATPUEM KaK CIOCOO YCTaHOBJIECHUS HAJIUYUSA
TUAPOKCOTPYIIBI, PEAKIMsl C TajoreHOBOAOPOJAMH KakK CIIOCO0 MOJY4YEHHs] pacTBOPUTENEH,
Jeruaparanns Kak croco0 TMONMy4eHHs STWiIeHa. Peakius ropeHus: COUPThl KakK TOIUIMBO.
[Ipumenenue MmetaHona u d3TaHosa. dusnonoruueckoe AelWcTBUE MeETaHOJAa M 3TaHOJA Ha
OpraHM3M 4YeJlOoBeKa. OTWIEHIVIMKOAb U TIUIEPUH Kak MpPEJCTaBUTENN MPEesIbHbBIX
MHOI0aTOMHBIX CIUPTOB. KadecTBeHHas peakiys Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE
JUISl pacliO3HaBaHUs TIMLEPUHA B COCTaBE KOCMETHUECKUX cpelcTB. [IpakTnueckoe mpuMeHeHne
STWJICHTJIMKOJIS U [NINLEPHUHA.

@enon. CtpoeHue Moiuekynsl heHona. Bzaumnoe enusnue amomos 6 monexyne geHona.
Xumuueckue ceolicmea: @3aumooeticmeue ¢ Hampuem, UOPOKCUOOM HAmMpus, OpPOMOM.
[Tpumenenue denona.

Anpaeruapl. Metanans (popManabAerua) U 3TaHalb (aleTalbIeru/) Kak NpeacTaBUTEIN
npelenbHbIX anbAeruaoB. [lonamue o xemownax. KauecTBeHHbIE peakIMU Ha KapOOHMIbHYIO
rpynmny (peakius «cepeOpsHoro 3epkaia», B3auMmojeiicTBue ¢ ruapokcuaom menu (1) m ux
NpUMEHEeHHe JUIsi 0OHApY>KEHHs MPEeNbHBIX albJEIHI0B B MPOMBIIUIEHHBIX CTOYHBIX BOJAX.
TokcnyHOCTb anbrerunoB. [lpumenenue Gpopmanbaeruaa u aleTaibAerua.

KapOoHOBbIE ~ KHCIIOTBI. YKCyCHas KHCJIOTa KaK [MPEICTaBUTENb MpeAeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA (HA MPUMEPE YKCYCHON KHUCIOTHI):
peaKuuu C METa/llaMH, OCHOBHBIMH OKCHIAMH, OCHOBAaHUSMH U COJSIMU KakK IOATBEPXKICHUE
CXO/ICTBA C HEOPraHMYECKUMH KHcIoTaMM. Peakius sTepupukanuu Kak croco0 MOTy4eHHUs
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cnoxHbIX 3¢pupoB. [Ipumenenue ykcycHoi kucioTel. IlpenctaBienre o BhICIIMX KapOOHOBBIX
KucinoTax. OmoenvHble npedcmagument KUCIOM UHO20 CMPOEHUs: OJIeUHO8As, JUHOJIe8As,
JIUHONIEHO8AS, AKPUN08As, WABeNe8asl, OEH30UHAS.

Crnoxubie 3pupsl u Kupbl. CIOXKHBIE JPUPHI KAaK MPOIYKTHI B3aUMOJCHCTBUS
KapOOHOBBIX KUCJIOT CO cupTamu. [IpuMeHeHrne CI0KHBIX APUPOB B MUIICBON U TapProMepHOi
MPOMBINIICHHOCTH. JKHUpBI KaK CIIOKHBIE dQUPHI TIIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PacturenpHble M JKMBOTHBIE XUpPBL, UX COCTaB. Pacrno3HaBaHHWE pacTUTEIBHBIX J>XKUPOB Ha
OCHOBaHMM HX HENpelenbHOro xapakrepa. [IpumeHnenue xupoB. ['maponus wnm omblIEHUE
JKUPOB KaK CIIOCOO MPOMBIIIIEHHOTO IMOJIY4YEHHUs COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MbLia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MoloIIHe CBOCTBA MbLIA.

YrneBoasl. Knaccudukanus yrieBonoB. HaxoxaeHue yrieBogoB B mpupoje. ['moko3a
Kak anpaeruaocnupt. bpokenwe rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
LEJUTI0I03a KaK OMOJIOrMYecKHe MOJIMMepbl. XMMHUYECKHE CBOMCTBA Kpaxmalla U LIEJUIFOJIO3bI
(ruaponn3, Ka4ecTBeHHAs peaklus ¢ MOJOoM Ha KpaxMal M €€ MPUMEHEHHUE Ui OOHApYKEeHUS
Kpaxmalia B MpoJyKTax nutanus). [[pumenenue u 6uonorudeckas poiib yriaeBoaoB. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE ALIETATHOI'O BOJIOKHA.

A3oTcoaeprkaiiye oprannyeckue coefuHeHus (8 4.)

AMUHBI. MeTUIaMUH Kak TPEJCTaBUTENb anu(paTHYeCKHX aMUHOB W aHWIMH — Kak
apomaTuueckux. OCHOBHOCTh AMHUHOB B CpPaBHEHHUM C OCHOBHBIMU CBOICTBaAaMHM aMMHaka.
AHUIVH U €T0 CBOHCTBA (B3aMMOJICHCTBUE C COJSTHOW KHCIOTON U OpOMHOM BOJOW). B3aummoe
GIUAHUE AMOMO8 8 MONEKVIAX OpP2aHUu4ecKux coeouHeHuti Ha npumepe anununa. [lonydenue
aHUJIMHA N0 peakiuu 3uHuHa. [I[puMeHeHne anunmHa.

AMUHOKUCHOTH U Oenku. CocTaB MU HOMEHKIATypa. AMHUHOKHUCIOTH Kak aM(oTepHbIe
OpTaHUYECKUEe COCNUHEHUS. AMUHOKUCIOMbL 8 Npupode, ux buonocuveckas poiv. Hezamenumoie
amunoxkuciomol. llentugHas cBsi3b. buonormdeckoe 3HadeHHe O-aMUHOKHUCIOT. OOnactu
MPUMEHEHUs aMHUHOKHUCTOT. benku kak mpupoansie 6uononumepsl. CocTaB U cTpoeHHE OEIKOB.
XuMH4ecKue CBOMCTBA OENKOB: THAPOIH3, neHarypamus. OOHapykeHHe OCNKOB MPU MOMOIIU
KauyeCTBEHHBIX (I[BETHBIX) peakuuil. [IpeBpamienns OeakoB nuiy B opranusme. buonornyeckue
¢GyHKIIUN OEIKOB.

HyxneunoBble kucnotel kak nonunykineotuasl. Ctpoenne nykiaeoruaa. PHK u JIHK B
cpaBHeHMH. VX poib B XpaHEHHMHM M Iepelauye HacleACTBeHHOW uHbopmauuu. [lowamue o
2eHHOU UHIICEHepUU U OUOMEXHONO2UU.

WnenTudukanys opraHu4ecKuX COCNUHEHUN. [enemuyeckasn c6a3b medcoy Kiaccamu
opeanuyeckux coeounernui. TUIIBI XUMUYECKUX PEaKkIHii B OpraHu4ecKOi XMMUU.

IIpakTuyeckas padora Nel. Pemenne skciepuMeHTaNbHBIX 3374 N0 UIACHTH(PUKATUN
OPraHNYEeCKUX COCTUHEHUH.

XuMHUS ¥ )KU3Hb. (4 4.)

[Tnactmaccel u BojokHa. [lonumepusanus U MOTUKOHIEHCAIMS KaK CIIOCOOBI MOTY4YEHHUS
CUHTETUYECKUX  BBICOKOMOJIEKYJSIDHBIX  COEJIMHEHUH. [lonyyenue  HMCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COCIMHEHUH XMMHYECKON MoAuduKanueid NPUPOTHBIX MOIUMEPOB.
CtpoeHre NoIuMEpPOB: JIMHENHOE, IPOCTPAHCTBEHHOE,

CETYaToe.

[TonsiTe o mnactmaccax. TepMomIacTUUHbBIE U TEPMOPEAKTUBHBIE TOIMMEPBI. OTAeIbHbIE
MPEJICTABUTEIN CUHTETUYECKHMX M HMCKYCCTBEHHBIX IOJIMMEPOB: (heHosnohopMaibaeruaHbIe
CMOJIBI, TOJIMBUHUIIXJIOPU, T€(IIOH, LEeJUTYIOU.



[TonsiTe 0 XMMHUYECKHUX BOJOKHaX. HarypanbHble, CUHTETHYECKHE W HMCKYCCTBEHHBIE
BoJIOkHA. Kraccudukamuss u OTHETbHBIC TPEICTABUTEIN XUMHUYECKUX BOJOKOH: aIleTaTHOE
(TpUalleTaTHBINA IIENK) U BUCKO3HOE, SUHUIXAOpUOHOe (xnopun), norunumpuinvhoe (HUMpoH),
noauamuonoe (kanpow, Hailior), noausgpuproe (1asca).

DepMeHTHI KaKk OMOJIOTHYECKUE KaTanu3aTopsl OenkoBoi nmpupoasl. [lonstue o pH cpensr.
Oco0OeHHOCTH CTPOEHUSI U CBOMCTB (CENEKTUBHOCTh U 3((HEKTUBHOCTh, 3aBUCUMOCTD JEHCTBUS
or Temnepatypel U pH cpeabl pacTBopa) (pepMEHTOB MO CPaBHEHHIO C HEOPTaHUYECKUMU
Karanu3aTopamu. Poib pepMeHTOB B KHU3HEIEATENBHOCTH JKUBBIX OPraHU3MOB U IPOU3BOJICTBE.

Buramunel. Ilonatne o BuUTamMuHax. Buael BUTAaMUHHONM  HEJOCTATOYHOCTH.
Knaccudukanus BuramuHoB. Buramun C Kak TpeacTaBUTENb BOJAOPACTBOPUMBIX BUTAMHHOB U
BUTAMHH A KaK MPEJCTaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. TlonstTHe o0 TOpMOHaX Kak OHMOJIOTMYECKHM aKTHBHBIX  BEIIECTBAX,
BBITIOJIHSIFOIIUX SHIAOKPUHHYIO PETYJSIUI0 JKU3HEACSITEIIBHOCTH OpraHu3MoB. Bakuenmue
CBOICTBAa TOPMOHOB: BBICOKAas (PHU3UOJIOTUYECKAs AKTHUBHOCTh, TUCTAHIIMOHHOE JIEHCTBUE,
ObIcTpoe pa3pyuieHune B TKaHsaX. OTaeNbHbIE MPEICTaBUTENN TOPMOHOB: UHCYIIMH U aIpE€HAIMH.
[Tpodunaktuka caxapuoro nuadera. [loHsTre o cTepouMIHBIX TOPMOHAX HA MPUMEPE MOJIOBBIX
TOPMOHOB.

JlexapctBa. JlekapcTBeHHass XUMUSL: OT ATPOXUMUU U (hapMaKOTEPAUH 10 XUMUOTEPAITHH.
AnTuOnoTuku u aucOakrepuos. Hapkormueckue BemectBa. Hapkomanusi, 6oppba ¢ Hell u
npoUIaKTUKA.

Pemienue 3agau no opraHuveckoi xumuu: PemieHue 3amau Ha BBIBOJ (OPMYIIBI
OpPraHMYECKUX BEILIECTB M0 MPOIYKTaM CTOpPaHUsi U MaCCOBBIM JIOJISIM AJIEMEHTOB.

IIpakTnyeckas padora Ne2. Pacnio3HaBaHMe I1acTMacc ¥ BOJIOKOH.

Oo0mas xumus. 11 kiaacc.

Ilepuoanueckuii 3aK0H U CTpoeHue aToma. (4 4.)

Otkpeitue J.WM. Menneneesbim Ilepuonuueckoro 3akoHa. IlepBble  MONBITKH
KJIaCCU(UKALUN XUMHUYECKHUX IJIEMEHTOB. BaxkHeilne MoHATHS XMMHU: aTOM, OTHOCUTEIbHAs
aToMHasg U MouekynspHas Maccel. Otkpeitue . . MenneneessiMm Ileproauueckoro 3akoHa.
[Tepuoanueckuii 3akoH B popmynuposke /1. . Menneneesa.

[Tepuonuueckasicucrema JI. M. MenzaeneeBa kak rpaduueckoe oToOpakeHHe
ITepuognueckoro 3akoHa. Pasnuunsle BapuanTel llepnoanueckoit cucremsl. Ilepuonsr u
rpynnsl. 3Hauenue [lepuoandeckoro 3akoHa u Ilepruoguueckoil CUCTEMBI.

CtpoeHueaToMa. AToM — cioxHas 4yacTuua. OTKPBITUE 3JIEMEHTAPHBIX YaCTUL U
CTPOEHMsI aroMa. Sapo aroma: NOpPOTOHBI M HEWUTpoHBL. M3oTomsl. M3oTomsl Bomopona.
DNeKTPOHBI. DIJIEKTPOHHAsE 000JI0YKa. JHepreThueckuid ypoBeHb. OpOutamu: s- u p-. d-
opbutanu. PacnpeneneHue SJIEKTPOHOB 10 JHEPreTUYECKUMBYPOBHAM U OpOUTANISAM.
ONeKTpOHHbIE KOH(GUTYpallud aTOMOB XHUMHYECKHX O3JIEMEHTOB. BajeHTHbIE BO3MOXHOCTHU
aTOMOB XMMHMUECKUX JIEMEHTOB.

Ilepuoguueckuii 3akoH U cTpoeHHe aroMa. COBpPEMEHHOE IOHATHE XHMHUYECKOIO
anemenTta. CoBpeMeHHas ¢popmynuposka [lepuonndeckoro 3akona. [IpuyunHa nepuoauyHOCTH B
U3MEHEHUH CBOWCTB XHMMYECKHX 53JeMEHTOB. OCOOCHHOCTH 3allOJHEHHS HHEPreTHUYECKUX
YPOBHEH B 3JIEKTPOHHBIX 000JI0YKaX aTOMOB MEPEXOHBIX 2JIEMEHTOB. DJIEKTPOHHbIE ceMeiicTBa
9JIEMEHTOB: S- UTP~3JIEMEHTHI; d- 1 f-371eMeHTHI.

Crtpoenue Bemecrna. (114.)
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KoBanenTHast xumuueckasi cBsi3b. [loHsATHE 0 KOBajeHTHOM CBs3u. OOIIast 2JIEKTPOHHAS
napa. KpatHocTh KOBaJI€HTHOH CBSA3U. DNEKTPOOTPULATENbHOCTh. [lepekpbiBaHNE 3JEKTPOHHBIX
opOutaneit 0- u p-cBsi3u. KoBasieHTHash TOJSpHAs W KOBAJIEHTHAs HEMOJSIpHAS XUMHYECKUE
cBsizu. OOMEHHBI M JJOHOPHO-AaKLUENTOPHBIM MeXaHU3Mbl OOpa30BaHUSI KOBAJEHTHOW CBSA3H.
BemectBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHMSA. 3aKOH IOCTOSIHCTBA COCTaBa AJIs
BEILECTB MOJIEKYJISIPHOI'O CTPOEHHUSI.

Nonnas xumuueckas cBsA3b. KaTnonsl u annoHsl. MloHHast cBs3b U ee cBolicTBa. MloHHas
CBSI3b KaK KpallHUH CIy4dail KOBAJICHTHOM MOJISIpPHOM CBsA3U. DOopMyJibHAs €IMHUIIA BEIIECTBA.

OTHOCUTENBHOCTD JIEJICHUSI XUMUYECKUX CBS3€H Ha TUIIBL.

Merannudeckast Xumuueckas cBsizb. OOmmume (u3uUeckue CBOWCTBA METaJUIOB.
3aBUCUMOCTD 3JIEKTPOIIPOBOJIHOCTH METAUIOB OT TemriiepaTypbl. CrutaBel. UepHble U LBETHbBIC
CILIaBBI.

ArperaTHble COCTOSIHUS BemecTBa. [ a3pl. 3akoH ABoraapo uis ra3oB. MoJsipHbIA 00beM
ra3o00pa3HbIX BemecTB (mpu H. y.). XKuakoctu.

Bopoponnas xumudeckas cBsi3b. BojxopoaHas CcBA3b Kak  OCOObI  cimyyait
MEXMOJIEKYIIPHOTO B3aUMOJACHCTBUs. Mexa HHM3M ee 00pa3oBaHHs M BIHMSHHE Ha CBOMCTBA
BellecTB (Ha mpumepe Boabl). Mcmonb3oBaHue BOAbl B OBITY W Ha MPOU3BOJCTBE.
BaytpumonexyssipHas BOZOPOIHAS CBSA3b U €€ OHMOIOrHYecKast poib.

Tunber  kpuctaummyeckux  pemerok..  Kpucrammueckas — pemierka.  VoHHBIe,
METAJJIMYECKUE, AaTOMHBIE W MOJIEKYJISPHbIE KPUCTAJIMYECKHE pEHIETKU. AJIIOTPOIHS.
AMop(dHbIe BelecTBa, UX OTJIINYUTENbHbIE CBONCTBA.

Uuctele BemectBa U cMmecu. CMecH M XUMHUYECKHE COeQuHEHHUsA. ['OMOreHHble H
reTeporeHHple cMecu. MaccoBass U oObeMHasi TOIM KOMIIOHEHTOB B cMecH. MaccoBasi JoJis
npumeceld. Pernenne 3amau Ha MaccoByro nomnto mpumeceit. Kmaccudukamus BemecTs Mo
CTENEHU UX YUCTOTHI.

Hucnepcusie cuctembl. [loHste naucnepcHodt cucrtembl. JlucmepcHas ¢asza u
mucniepcuoHHast cpeaa. Kilaccupukaumst nucnepcHbIX cucrteM. Koanouowsie oOucnepchvie
cucmemvl. 301U u 2enu. 3Hauenue OUCNEPCHBIX CUCEM 8 NPUPOOe U HCUSHU YeN0BeKd.

IIpakTuyeckas padora Nel. [TonydyeHue u pacro3HaBaHU€ T'a30B.

DuiekTpoJMTHYECKas: Aucconuanus. (74.)

PactBopbl. PacTBOpbI Kak rOMOT€HHBIE CUCTEMBI, COCTOSIIINE U3 YaCTHUI] PACTBOPUTENS,
pPacTBOPEHHOTO BeELIeCTBA M MPOAYKTOB HUX B3auMoJeHcTBUsA. Pacmeopenue xax @usuxo-
xumuyeckuii npoyecc. MaccoBasi 107151 paCTBOPEHHOIO BellecTBa. THIIBI pacTBOpoB. Moasapuas
KOHYenmpayus eewjecmea. Munepanvhbie 600bl.

Teopust 3AEKTPOTUTAYECKON AUCCONUALIMKI. DJIEKTPOJUTHI U HEIEKTPOJUTHI. CTENEHb
ANEKTPOIUTHYECKON  aucconuanuu. CWibHBIE U clla0ble  JJEKTPOJUTHL. Y PaBHEHUS
AIIEKTPOJIUTUYECKON Jucconuanuu. Mexanuzm oOuccoyuayuu. Cmynenuamas ouccoyuayus.
Booopoonvui noxazamens.

Kucnotet B cBere TeopuH SJIEKTPOIUTHUYECKON auccoruarnmu. OOIMe CcBoiicTBa
HEOPTraHUYECKUX M OPraHUYECKUX KHUCIIOT. Y CJIOBHS TEUEHUS PEAKIUN MEXKIY JIEKTPOJIUTAMU
no koHna. Cneyuguueckue coucmea a30mMHOU, KOHYEHMPUPOBAHHOU CEPHOU U MYPA8bUHOU
Kuciom.

OcHOBaHUSI B CBET€ TEOPHH 3JEKTPOJIUTHUECKON AMCCOIMAIMM, UX KiIacCUPUKalusi U
oOuie CcBOWCTBA. AMumbl Kak opeaHudeckue ochosanusi. CpasHenue c80olcmME aMMuaka,
MeMUAaMUHa U AHUIUHA.
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Conu B cBeTe TEOPHH DIEKTPOTUTHUECKON AMCCOLUAINH, UXKIACCU(pUKALUsI U 001me
cBoiictBa. Conu kucivle u ocnosuwvie. Conu opeanuueckux kuciom. Moiia. IIEeKTPOXUMUIECKHH
PSI HANpPSHKEHUH METAJUIOB M €ro MCIOJIb30BaHUE JUISl XapaKTEPUCTUKU BOCCTAHOBHUTEIIBHBIX
CBOICTB METAJLJIOB.

I'maponu3. Caywam ruzgponusza coneil. Peakuuss cpeast (pH) B pacTtBOpax
TUAPOIIU3YIOUINXCA CONeH. [ uopoaus opeanuueckux eeujecms, e2o 3HaveHue.

Xumuveckue peakuuu (11 4.)

Knaccudukanusa xumMuueckux peakuuil. Peaxyuu, uoywjue 0e3 uzmemeHus cocmasa
sewecms. Knaccudukanus 1o Yucily U COCTaBy pearupyroliuX BEIIeCTB U MPOAYKTOB pEaKlUu.
Peaknuu pa3noxeHus, COCIMHEHUs, 3aMEIIeHUsI 1 OOMEHA B HEOPTaHMYECKON XuMuu. Peaxyuu
NPUCOEOUHEHUs], OMUJenieHUs], 3aMeweHUss U u3oMepusayuu 6 opeanuyeckou xumuu. Peaxyuu
ROAUMEPUAYUU KAK YACMHBIU CLYYAU peaKyuti NPUcoeouHeHus.

TermoBoit >PQekT XUMUYECKOH peakuuu. IK30- MU SHIAOTEPMUYECKHE PEaKIIHH.
Tepmoxumuueckue ypaBHeHUs. PacyeT KoJM4YecTBa TEIUIOTHI IO TEPMOXMMHYECKUM
YPaBHEHUSM.

Ckopoctp xuMuueckux peakiui. [loHsTHE O CKOpOCTM XHMMHUUYECKHX pEeaKIui,
AQHAJIUTUYECKOE BBIPAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEaKIUMU OT KOHLEHTPALMH, J1aBJICHUS,
TEeMIIepaTypbl, MPUPOABl PEATHPYIONIMX BEIIECTB, IUIOMIAJAM HUX COMPUKOCHOBEHHS. 3aKOH
JeHCTBYIOIUX Mace. Pewenue 3a0ay Ha XuMuyeckyo KUHEmuK).

Karanuz. Karanuzaropsl. Kartanus. ['omocennsiii u cemepoeennviii kamanuz. Ilpumepsl
KaTAJIMTUYECKHUX TIPOLIECCOB B TIPOMBIIIUICHHOCTH, TEXHHUKE, ObITYy. DEPMEHTHI U UX OTJIUYHUS OT
HEOpPraHMYECKUX KaTanu3aTtopoB. [IpuMeHeHne kaTanu3atopoB U GEepMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTuMble U HEOOpaTUMBIE pPEAKIUU. XHUMHUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUsI Ha MpUMeEpe MoxydeHus ammuaka. Cunmes ammuarka 8
npomviuiienHocmu. IloHamue 06 ONMUMANBLHBIX YCIO0BUAX NPOBEOEHUS MEXHOLOSULECKO20
npoyecca.

OKHCIUTENEHO-BOCCTAHOBUTENbHBIE  MPOIECChl.  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peakmuu. OkuciauTeNnb W BoccTaHoBHTENb. OkucieHne M BoccraHoBIeHHE. CocCTaBlIeHHE
YpaBHEHUN OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OaaHca.

OO0mmme cBoiicTBa METAIIOB. XMMHYECKHE CBONMCTBA METAJUIOB KAaK BOCCTAHOBUTEIEH.
B3aumopeiicTBue MeETaJIOB C HEMeTaulaMH, BOJOW, KHCJIOTaMU M pPacTBOpPaMHU COJIEH.
Meramnorepmusi.

Koppo3ust MetaiioB - kaxk oxucaumenvbHo-eoccmanosumenvhuiii npoyecc. CrocoObl
3alIUThl METANIOB OT KOPPO3HUH.

OO01mme CBOWCTBA HEMETAIUIOB. XMMHUYECKHE CBOICTBA HEMETAJUIOB KAaK OKHCIIUTEIEH.
B3anmoneiicTBue ¢ Metajuiam, BOAOPOJAOM M JPYyrMMU HeMmeTtaiuiamu. CBOMCTBA HEMETAJIOB
KaK BOCCTAaHOBUTENEH. B3anmoneicTBue ¢ NOPOCTBIMHU M CIOKHBIMU — BEIECTBAMU-
okucnurensiMu. Obwasn Xxapakmepucmurka 2ai02eHos.

Onextponu3. OOmue crnocodObl MOTYYEHHS METAUIOB M HEMETaUIOB. DIJIEKTPOIIU3
PacTBOPOB M paCIUIaBOB 3JIEKTPOJIUTOB Ha NpHUMEpPE XJIOpHUAa HATpUs. DIEKTPOIUTHUYECKOE
nonydyeHue amomuHus. lIpakTuueckoe 3HaueHue diekTponusa. [ anveanonnacmuka U
2a1b8AHOCMECUAL.

XuMus ¥ Ku3Hb. UHAUBUAYAJIBHBIH HCCIEI0BATEIbCKUM MPOEKT.

Hayunble MeToapl 1mo3HaHUS B XUMHUU. VcTOUHMKN Xumudeckoi mHbopmamnmu. [lownck
uH(pOpMallMK 10 Ha3BaHWSIM, HACHTU(UKATOpaM, CTPYKTYpHBIM (dopMyiaM. MopaenupoBaHue
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XUMHUYECKHUX IPOLECCOB M SBICHUM, XUMUYECKUU AHAIU3 U CUHMe3 KaK METOIbl Hay4HOIO
MO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoGiieMbl, cBsi3aHHBIE C NMPUMEHEHHMEM JIEKAPCTBEHHBIX MpenaparoB. BpeaHble NpUBBIYKU U
dakTopsl, paspymialomue 370pOBbe (KypeHHe, YIOTpeOJeHHE ajKorojis, HapKOMAaHWs).
PammonansHoe utanue. Iluwesvie 0obasku. OCcHOBbl NUULEBOT XUMULL.

XuMus B MOBCEIHEBHON XU3HMU. Motouye u ductsmue cpenctsa. Cpedcmea 60pbdvl ¢
ObLIMOBLIMU  HACEKOMbIMU:  penennenmsl, uxHcekmuyuowvl. CpencTBa JUYHOM TUIHEHbl U
kocMmetuku. IlpaBuna GezonacHol paboThl C €KUMH, TOPIOYMMHU U TOKCHUYHBIMH BEILIECTBAMHU,
CpeICcTBaMU OBITOBON XUMUHU.

XuMHUS U CEeNBbCKOE XO3siiicTBO. MUHepaibHbIe U opraHnuyeckue ynoopenus. Cpenctsa
3aIIUTHl PACTCHUM.

Xumuss U dHepreruka. [IpupoaHble HMCTOYHMKM yriieBoxoponoB. Ilpupoansni u
HOMYTHBIM He(TAHON ras3bl, UX cocTaB U ucnoib3oBaHue. CocraB HepTH U ee mepepaboTKa.
Hedrenponaykrel. OxraHoBoe uucio OeHzuHa. OxpaHa OKpyxawolledl cpeabl Ipu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(TENPONYKTOB. AJBTEpHATUBHBIE HCTOYHUKU
JHEPrUu.

Xumusa B crpoutenbcrBe. LlemeHnT. beron. [log0op oOnTUMabHBIX CTPOMTEIBHBIX
MaTepUasoB B IPAKTUUECKON JEATENbHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTUS. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpelibl U €ro MOCAeACTBHSL.
Oxpana rugpocgepsl, 1o4Bbl, aTMOChepsl, (GI0pbl U GayHbl OT XUMUYECKOTO 3arpsA3HEHNUS.

MarepuaibHO — TeXHHYECKOe o0ecneuyeHue 00pa3oBaTe/ibHOr0 mpouecca.

Y4eOHO-MeTOIMUEeCKUH KOMIUIEKT Ui M3Yy4eHHs] Kypca XUMHHM Ha 0a30BOM YpPOBHE B
10—11 xuaccax, co3/laHHBII aBTOPCKMM KOJUIEKTUBOM Moj pykoBojcTBoM O. C. 'aGpuensHa,
COJICPXKHT, KpOME YUEOHHKOB, y4eOHO-METOJMUECKUE U TUIAKTUYECKUE TOCOOUs, TeTpaau JUIs
BBITMIOJTHEHUS! JTAOOPATOPHBIX U MPAKTUUYECKHUX PaboT.

YMK «Xumus. ba3osslii ypoBens. 10 kiace»

1. Xumusi. bazossiii ypoBenb. 10 kinacc. Yueonuk (aBrop O. C. 'aGpuensn). 208 c.

2. Meroauueckoe mocooue. bazosriit ypoBenb. 10 kiace (aBropsl: O. C. INabpuensn, C.
A. Cnagkos). 192 c.

3. Kuura nns yuutens. ba3ossiii ypoBenb. 10 xmace (aBropsel: O. C. I'abpuensn, U. T.
Octpoymos, C. A. Crnagkos). 240 c.

4. Pabouast terpans. ba3zoBsiit ypoBenb. 10 kmacc (aBtopsl: O. C. I'abpuensn, C. A.
CnankoB). 144 c.

5. KontponbHble u npoBepouHbie padoTsl. basossiit ypoBenb. 10 kiacc (aBtopsl O. C.
["aGpuensa u ap.). 256 c.

6. Opranndeckast XMMHs B TeCTaxX, 3a/1a4ax, ynpakHeHUsAX. ba3zoBblil ypoeHs. 10 kiacc
(aBropsr: O. C. T'abpuensn, U. I'. Octpoymos, E. E. Octpoymoa). 400 c.

7. XMMUYEeCKUN IKCIEPUMEHT B 1ikosie. ba3oBblii ypoBeHs. 10 kmacc (aBropsr: O. C.
["abpuensn, JI. I1. Batnuna). 208 c.

8. Terpagp s OLEHKM KauecTBa 3HaHMM To XuMmHUHU. ba3oBbiii ypoBenb. 10 kmacc
(aBTopsr: O. C. I'abpuensiy, A. B. Kynmosa).112 c.

9. Xumus. bazoBslii ypoBenb. 10 kimacc. DnekTpoHHas Gpopma ydeOHHUKa.

YMK «Xumus. ba3zobiii ypoBeHsb. 11 kiace»
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1. Xumust. bazosiii ypoBenb. 11 kinacc. Yueonuk (aBrop O. C. 'aGpuensn). 224 c.

2. Metoaudeckoe nocobue. basoBerit ypoBenb. 11 kiace (aBtopsr: O. C. 'abpuensn, C.
A. Cnagkos). 160 c.

3. Kuwura nns yuurens. basosslii yposens. 11 xmacce (aBtopser: O. C. I'abpuensn, U. T
Octpoymos, C. A. Crnagkos). 272 c.

4. Pabouas terpanb. ba3oBwiii ypoBeHn. 11 kmacc. (aBtopel: O. C. I'abpuensn, C. A.
Cnankos). 176 c.

5. KontponbHbie U mpoBepouHbie padboThl. bazoBeiii ypoBeHs. 11 kiacc (aBTopsr: O. C.
["aGpuensu u ap.). 224 c.

6. O0mras xuMus B TeCTax, 3aa4dax, ynpaxnenusx. 11 kmacc (aBropsl: O. C. ['abpuenss,
N. T'. Octpoymos, A. I'. Beenenckas). 304 c.

WuTepHeT-pecypchl Ha PYCCKOM SI3BIKE

1. http://www.alhimik.ru IlpencraBnens! cnemyrone pyOpHKH: COBETHI aOUTYPHUEHTY,
YUUTEI0 XUMUH, CIIPAaBOYHUK (OYEHb OOJIbIIAs MOJ00pKa TaOIMIl U CIIPABOYHBIX MAaTEpUAIOB),
BeceNas XHMMHS, HOBOCTH, OJIMMIIMA/bI, KyHCTKamepa (Macca HHTEPECHBIX MCTOPHYECKUX
CBEJICHUN).

2. http://www.hij.ru/ KypHan «XumMuss W IKU3HB» TIOHATHO M 3aHUMATEIBHO
pacckas3biBaeT 000 BCEM HHTEPECHOM, YTO MPOUCXOANUT B HAYKE M B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry—chemists.com/index.html DnekTpoHHbIid KypHaT «XHMUKH U
XUMHS», B KOTOPBIX TMPEACTABIEHO MHOXXECTBO OIBITOB MO0 XHWMHUH, 3aHHUMATEIbHOM
UH(OPMAIINH, TTO3BOJISIONICH yBIIEUh YYCHHKOB YKCIIEPUMEHTAIBHON YacThIO TIPEMETA.

4. http://c-books.narod.ru BceBo3morkHas auteparypa mo XHMHUH.

5. http://www.drofa-ventana.ru M3BecTHOoe H3IaTeNbCTBO Y4YSOHOH JIMTEPATYPBL
HoBHUHKM HayYHO-TIONYJISIPHBIX U 3aHUMATEIbHBIX KHUT 110 XUMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii HIKOIBHBIN MOpTal CO
CCBUIKaMU Ha 00pa30BaTesbHbIE CAallThI 10 XUMUH.

7.  www.periodictableru =~ COopHuk  crarei 0  XUMHYECKHX  DJEMEHTax,
WILTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

I[Inanupyemble pe3ybTaThbl H3ydeHUus1 yueOHoro npeamera « XUMMU S na ypoBHe
cpeaHero o0uero o0pa3oBaHmsl.

BrimyckHUK Ha 6a30BOM YpOBHE HAyUUTCS:

— MOHUMATh XUMHUUYECKYIO KAPTUHY MHUpa KaK COCTABHYIO YaCTh IIEJIOCTHON HAyYHOM
KapTHUHBI MUDA;

— pacKpbIBaTh POJIb XUMUHU U XUMHUYECKOT'O TPOU3BOJICTBA KaK MPOU3BOIUTEIBHON CHIIBI
COBPEMEHHOTO O0IIECTBa;

— (hopmynupoBaTh 3HAUEHHE XUMHH U €€ TOCTHKEHUH JJIs1 TOBCEITHEBHOM JKU3HU
4eJI0BEKa;

— YCTaHaBJIMBAaTh B3aUMOCBSI3b MKy XUMHUEH U IPYTUMU €CTECTBEHHBIMH HAYKAMHU;

— (OpMyYIHPOBATH OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOCHHUS
OpraHMYecKUX coequHeHnid A. M. ByTiiepoBa 1 MLTIOCTpUPOBATh UX IPUMEpPAMH U3
OpPraHMYeCKOW U HEOPTraHWYECKON XMMUU;

— apryMEHTHPOBATHh YHUBEPCAIbHBIN XapaKTep XUMUYECKUX MOHATHI, 3aKOHOB U
TEOPHUU JIJIs1 OPraHMYECKOM U HEOPTaHUYECKON XUMUU;
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— ¢opmynupoBats [lepuognueckuii 3axoH J[. . MenaeneeBa u 3aKOHOMEPHOCTH
W3MEHEHUH B CTPOCHHUH U CBOMCTBAX XMMHUYECKUX JIEMEHTOB U 00pa30BaHHBIX MMM BEIIIECTB HA
ocHoBe [lepuoamueckoit cucteMsl Kak rpadudeckoro orodpaxkenus [leproandeckoro 3akoHa;

— XapaKTepU30BaTh S- U P-3JIEMEHTHI, a TAKXKE HKEJIe30 M0 UX MOJ0KECHHUIO B
Ilepnonnueckoni cucreme /1. 1. Menneneesa;

— KJ1accuuIUpPOBaTh BUbl XUMUUYECKOMN CBSI3U U TUIBlI KPUCTAIUTMUECKUX PELIETOK,
O00BSACHATH MEXaHU3MBI X 00pa30BaHUS U IOKA3bIBATh €IMHYIO MPUPOTY XUMHUYECKHUX CBS3EH
(KOBaJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJIOPOTHOMN );

— 00BACHATH NPUUMHBI MHOTOOOPA3Usl BEIIECTB, UCTIOIbL3Y SIBJICHUSI U30MEPHH,
TOMOJIOTUH, aJUIOTPOTIHH;

— KJIaCCU(UIIUPOBATH XUMHUUYECKUE PEAKIINH B HEOPTAHMYECKON U OPTaHUYSCKOM XUMUU
10 Pa3JIMYHBIM OCHOBAHUSIM M YCTaHABIMBATH CHICIIU(PUKY TUIIOB PEAKIIMI OT OOIIEero Yepes
0COOEHHOE K €IMHUYHOMY;

— XapaKTepU30BaTh TUAPOIIN3 KaK CrelU(UIHBII OOMEHHBIN MPOIECC U PACKPBIBATH €TI0
pOJIb B ’KUBOM Y HEXKUBOUW NIPUPOJIE;

— XapaKTepU30BaTh JIEKTPOIU3 KaK CIeU(PUUHBINA OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIN
MIPOLIECC U €r0 MPAKTUYECKOE 3HAUECHUE;

— XapaKTepU30BaTh KOPPO3UIO METAIJIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIN
IPOLIECC U MPEAIAraTh CoCoObI 3alUTHI OT HEE;

— KJIacCU(UIIMPOBATH HEOPTAHUYECKUE U OPTAaHUICCKHUE BEIIECTBA,

— XapaKTepu30BaTh OOIINE XUMUUECKHE CBOMCTBA BAXKHEHIIIMX KJIACCOB
HEOPraHMYECKUX M OPTaHMYECKUX COCTUHEHHH B IJIaHe OT OOIIETo Yyepe3 0COOEHHOE K
€IUHUYHOMY;

— WCIOJIb30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO S3bIKa I OTOOpaXKEHHs cOCTaBa
(xumuueckue GopMysibsl) U CBOMCTB (XUMUYECKHUE YPABHEHUS ) BEILIECTB;

— HMCHOJIb30BaTh MPABUIIA U HOPMbI MEKIYHAPOAHOM HOMEHKIIATYPBI JIsl HA3BaHU I
BEIECTB 10 hopMysaM U, HA000POT, AJIS COCTABICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX POpMYIT
COEIMHEHNH 110 MX Ha3BaHUIM;

— 3HATh TPUBUAJBHBIC HA3BAHUS BAXKHEHIIINX B OBITOBOM OTHOIICHHH HEOPTAHUYECKUX
Y OPTraHUYECKUX BEIIECTB;

— XapaKTepu30BaTh CBOMCTBA, MOJYyUYEHUE U TPUMEHEHNE BAKHEUILIUX TIPE/ICTaBUTENEH
KJIACCOB OPTaHWYECKUX COETMHEHUH (aJIKaHOB, AJIKEHOB, AJIKUWHOB, aJIKAJIMEHOB, aDOMATHUYECKUX
YIIEBOIOPOAOB, CIUPTOB, PEHOJIOB, ATbICTHI0B, IPEIEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
KHCTIOT, CJIOKHBIX (DUPOB U KUPOB, YTIIEBOJI0B, aMUHOB, AMUHOKHUCIIOT);

— YCTaHaBJIMBATh 3aBUCUMOCTh SKOHOMHUKH CTPaHBI OT JOOBIYH, TPAHCTIOPTUPOBKHU U
nepepadoTKH YTIEBOJOPOIHOTO ChIPhs (HEMTHU U IPUPOTHOTO Ta3a);

— JKCHEPUMEHTAIIBHO MOJTBEPKIATH COCTaB U CBOMCTBA BaXKHEUIIIUX MPEICTaBUTEIEH
M3YYEHHBIX KJIACCOB HEOPTaHUUYECKUX U OPTaHUUYECKHUX BEIIECTB C COOJIIOICHUEM TIPABIIT
TEXHHUKHU 0€30MaCHOCTH AJIsi pabOThl C XUMHUYECKUMH BEIIECTBAMU U TaOOPATOPHBIM
o0opynoBaHueM;

— XapaKTepU30BaTh CKOPOCTh XUMUYECKOMN PEAKIIUU U €€ 3aBUCUMOCTb OT Pa3INYHbIX
(baxTOpoB;

— XapaKTepu30BaTh XUMUUYECKOE PABHOBECHE U €r0 CMEIIEHNE B 3aBUCUMOCTH OT
pa3IUYHBIX (HaKTOPOB;
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— MPOU3BOJIUTH PACUYETHI IO XUMUUYECKUM (HOpMyJiaM U ypaBHEHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIICHUH MEXKy YIaCTHUKAMH XUMHUYECKHUX PEaKIIHii,

— co0roaTh MpaBUIa KOJOTHUECKOM 0€30MaCHOCTH BO B3aMMOOTHOIICHUSIX C
OKPYKAOIIEH CPeloi mpu 0OpalIeHuu ¢ XUMHUIESCKIMH BEIIECTBAMHU, MaTepHAIaMU U
IpOIIECCaMH.

Boinycknuk na 6a3o8om ypoeue noayuum 603mMOHCHOCHb HAYYUMBCA:

— UCNONIL3068aAMb MEMOObl HAYYHO20 NOZHAHUS NPU 8bINOJIHEHUU NPOEKMO8 U YUeOHO-
uccne008amenbeKux 3a0ad XUmMuueckot memamuris;

— NPOCHO3UPOBAMb CMPOEHUe U C8OUCMBA HE3HAKOMbIX HEOP2AHUYECKUX U
Op2aHU4eCcKUx 6ewecmes Ha OCHOBE AHANLOUU,

— NPOCHO3UPOBAMb MEUeHUe XUMULECKUX NPOYeCcco8 8 3d8UCUMOCTU OM YCILOBUL UX
NPOMEKanusl U npeoaazams cnocodwvl YNpasieHus SMumMu npoyeccamu,

— YCManasIueams 83auUMOCEA3U XUMUU ¢ NPEOMemamu 2yMAHUmapHo20 Yukia (s1361KoM,
JIUMEPamypo, MUpPo8oU Xy00HCeCmEeHHOU KYIbmypoll);

— pacKpvieams pojib XUMUYECKUX 3HAHUL 8 OYOywell npakmuieckou 0esimelbHOCm,

— pacKpvieams pojib XUMUYECKUX 3HAHUL 8 (hopMUPOBaAHUU UHOUBUOYATLHOLL
0bpazosamenvHoOl MpaeKmopuu;

— NPOCHO3UPOBAMb CNOCOOHOCb HEOP2AHUYECKUX U OP2AHUYECKUX eUeCm8 NPoseIsamb
OKUCIUMENbHbIE U/UNU B0CCIMAHOBUMETIbHbIE CBOUCMBA C YUemOoM CmeneHell OKUCTeHUs
IEMEeHMOo8, 00PA3VIOUWUX UX;

— apeyMenmupo8ams eOUHCME0 MUpa 8eujecms YCmanoeieHuemM 2eHemuidecKkoll cesa3u
MedHcOy HeopeaHUdeCKUMU U OP2aHU4eCKUMU 8eujecmeamil;

— 61ademsb XUMUYECKUM SI36IKOM OJis1 0002aujenus C108apHO20 3andaca U pa3zeumusl peyu;

— Xapakxmepuzo8amsv CMAHOGIeHUe HaAY4YHOU meopul Ha npumepe OmKpblmus
Ilepuoouueckoeo 3aKoHa u meopuu XUMU4eCKO20 CMPOEHUsT OP2AHUYECKUX BeUiecms;

— KpUmu4ecky OMHOCUMbCSL K NCeBOOHAYYHOU XUMUYECKOU UHGopMayuu, noayiaemou
U3 pa3HbIX UCTMOYHUKOSB,

— NOHUMamb 2100a1bHble NPOOIEeMbl, CIOosAujUe nepeo 4en08euecmeom (IKorocuyecKue,
9HepeemuuecKue, Colpbesule), U npediazams nymu Ux peuerus, 8 Mom Yucie u ¢ NOMOUbIO
Xumuu.
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