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IHosicHUTEeABHAA 3AIINCKA

Pa6ouas mporpamma I'TIOY TO «HTIIb» pa3zpaborana Ha ocHoBe TpeboBanuii dI'OC
cpenHero oOmiero o60pa3oBaHUsI, NOPEABSBISIEMBIX K CTPYKTYpPE, COACpPKAHUIO WU
pe3ylbpTaraM OCBOCHHS YYEOHOU MUCITUILUIMHBI «XHUMHUsS», ¢ ydeTtoM [IpuMmepHON OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl CpeHero o0mero oopa3oBaHus, 0J0OPEHHON perieHueM ¢eaepaaTbHOTO
y4e0HO-METOIMYECKOT0 00BhEeIMHEHUS 110 001eMy 0O0pazoBaHuto (TpoTokoi oT 28 utonst 2016 r. Ne 2/16-
3) 1 B COOTBETCTBUU ¢ PekoMEeHIamUsIMU T10 OPraHU3allMM MOJIyUYeHHUS CPEIHETro OO0ILero
obpa3zoBaHMsI B  OpeAesiax  OCBOCHHsSI  0o0pa3oBaTeNIbHBIX  OPOrpamMM  CPEIHETO
npodeccHoHaIBHOTO Oo0pa3oBaHUsI Ha 0a3e OCHOBHOro oOmiero obpa3oBaHUSI C YyYETOM
TpeboBaHuii  ¢enepanabHBIX TIOCYJapCTBEHHBIX  00pa30BaTeJIbHBIX  CTaHAAPTOB U
nojiygyaemoi  mpodeccum  cpemHero  mpodeccuoHasibHOTO — obpa3zoBaHus  (IHCBMO
JlemapTamMeHTa rocyJlapcTBEHHOM TOJIUTUKHU B chepe moaroroBku paboumx xkagapos u JII1O
Munobpaayku Poccun ot 17.03.2015 Ne 06-259).

ConeprkaHue NporpamMmbl « XUMUSD» HAOPaBJICHO HA JOCTHYKEHUE CICAYIONINX LeJIe:

¢ (dopmMupoBaHHE Yy CTYJCHTOB YMEHUSI OLIEHUBATh 3HAUYMMOCTb XUMHUUYECKOTO 3HAHUST JIJIsI
Ka’KJIOTO YeJIOBEKa,

¢ (dopmMHpoBaHHE Yy CTYACHTOB IICJIOCTHOI'O MPEJCTABICHUSI O MUPE U POJIU XHUMHHU B
CO3JJaHUU COBPEMEHHON €eCTeCTBEHHOHAYYHOW KapTUHBI MHUpPa, YMEHHUS OOBSICHSTH
00BEKThI U MPOILIECCHl OKPY KAloIe JIeHCTBUTEIBLHOCTH: IIPUPOIHOM, COIIHATIBHOM,
KyJIbTYPHOH, TEXHUYECKOU CPEJibl, UCTIONb3YSI JIJIsI 3TOI0 XUMUYECKHE 3HAHUS;

¢ pas3BUTHE Yy CTYJECHTOB YMEHHH pa3nudarh (PakTbl U OLEHKU, CPABHUBATH OIIEHOYHBIC
BBIBOJIbI, BUJETh UX CBSI3b C KPUTECPHUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHOMN
CHCTEMOU eHHOCTeN, GOopMYyITUPOBATh U 00OCHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;

¢ TIpUOOpEeTeHHE CTYJACHTAaMU OIIbITa Pa3HOOOpa3HOM [EsITeJIbHOCTH, II03HAHUS U
CaMOIIO3HAHUSI; KITIOUEBBIX HaBBIKOB, HWMEIOIIUX YHUBEpPCcAJIbHOE 3HAYCHUE IS
pa3IuYHBIX BUIO0B ACATCIIHLHOCTH (HABBIKOB PEIICHUSI IPOOJeM, MPUHSATUS PEIICHUM,
MovckKa, aHamu3a U o0paboTku HHOpMAIINU, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB
U3MEpPEHUN, COTPYIHUYECTBA, 0E30MacCHOTO OOpamIeHHsl ¢ BENIeCTBAaMU B ITOBCEIHEBHOU
JKU3HH).

B mporpamMmmy BKIIOYEHO cOJIep>KaHHE, HAIpaBJIeHHOE Ha (OPMHPOBAHHE Y CTYJICHTOB
KOMIICTCHITUM, HEOOXOJIMMBIX JUISI KadeCTBEHHOTO OCBOCHHS MPOrpaMMBI TIOATOTOBKH
KBaJIM(PUIIMPOBAHHBIX padounx, ciaykaiaux ([TITKPC).

BaxupiM 3Tanom 3¢ @dekTHBHOr0 00pa30BaTEIBHOrO MpoIlecca SIBISETCS XUMUYECKUH HSKCIIEPHUMEHT,
CTUMYJIMPYIOIIMIA aKTUBHYIO MO3HABATENbHYIO [EATEIBHOCTh M TBOPUECKHUN MOAXOJ K MOIYYEHHUIO
3HaHui. [Ipu TpagumoHHBIX opMax o0pa30BaTEIBLHOTO MpOIlecca Takas BO3MOXKHOCTh PEal3yeTcs B
XO/I€ BBIMOJHEHUSI HE00X0JUMOTO KOMITJIEKCA JIa0OPaTOPHBIX padOT WM MPAKTHUECKUX 3aHATHH.

[Ipu mpoBeneHUM [EMOHCTpAlMii, J1a0OPATOPHBIX pPabOT, MPAKTUYECKUX 3aHATUH HCIONb3YIOTCS
pa3IMYHbIC HHTEPAKTUBHBIC TEXHOIOTHH.

bnaromapss WCIONB30BaHUIO KOMIBIOTEPHBIX MOJEICH ¥ aHUMAaIlMii KOMITBIOTED TPEAOCTaBISET
yYamuMcsl TIpU  BBITIOJTHEHUM BHUPTYAJTBHOW J1TAOOpPaTOpHOW pPabOTHl YHUKAIBHYIO BO3MOXKHOCTH
BU3YaJIM3allil YIPOIMEHHON MOJEIHM pEajbHOro siBieHUs. [Ipr 3TOM MOXKHO IMO3TarmHO BKIIOYATh B
paccMOTpeHHe JOMOTHUTEIbHBIE PaKTOPHI, KOTOPBIE MTOCTENICHHO YCIOXKHSIOT MOJIENb U IPUOJINKAIOT e
K pearbHOMY (u3udeckoMy mnpoueccy. Kpome Toro, KOMOploTep MO3BOJISIET MOJEIMPOBATH CUTYALUH,
Hepeanu3yemMble B OJKCIEPUMEHTaX. B BHUPTyanbHOW Cpelae TMpeAcTaBiICHbl pa3jMYHbIE MOJICIH.
HekoTopsie 13 HUX OPHEHTUPOBAHBI HA OTPAOOTKY y YUAIUXCS OTACTBHBIX YKCIIEPUMEHTAIBHBIX YMEHHMA
(TpeHaxkephl, KOHCTPYKTOPHI); APYTrye MOMOTAIOT U3y4aTh SBJICHHS, HEIOCTYITHBIC JIJISl BOCTIPOU3BEICHU S
B YCIOBUSAX UMEIOIIeHcS 1TabopaTopuu; TPEThbU CO3MAIOT  YCIOBUS JUISI  CAMOCTOSATEIHHOTO
MOJISIIMPOBaHUS 00yJIaeMbIM pa3HOOOPA3HBIX CHTYaIllUH.

Kak moka3piBaeT OIBIT, MPUMEHEHUE TOJIbKO TPAAWIIMOHHOW METOJIUKHA TPOBEACHHS SKCIICPHMEHTA
MPUBOJUT K HU3KOMY YPOBHIO YMEHHMM U MPAKTHUYECKUX HABBIKOB YYallIUXCs 10 XMMHUH, TaK KaK He BCe
CTYICHTBI YMEIOT:

- aHaJM3UpOBaTh, MOHUMATh M WHTEPIPETHPOBATh TIpaQUKU M TaONULbI, MOJyYEHHbIE B XOJ€
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SKCIIEPUMEHTa (HE YMEIOT MCIOIb30BaTh MOJyYEHHbIE 3HAHUS MO airedpe W reoOMeTpUH MpPU W3YUYEeHUU
€CTECTBO3HAHNUA);

- OOBSICHATD CYTh SIBJICHUH (Cca0bIil CIIOBapHBIN 3amac TEPMUHOJIOTHH 110 €CTECTBO3HAHUIO);

- IOHUMATh 3aKOHOMEPHOCTH MPOLECCOB (HE BUAAT IPUUNHHO-CIIEACTBEHHBIE CBSI3N);

- CaMOCTOATENBHO J0OBIBaTH HYXHYIO HH(POPMALHUIO U3 PA3JIUYHBIX HCTOYHUKOB, B TOM YHCIE
NEKTPOHHBIX (€1a00 pa3BUTHI HABBIKK caMOCTOsATENbHON paboThl ¢ [1K).

Boimie nepeuncnenHsie mpoOenbl B 3HAHUSX BAMSIOT Ha (opMUpoBaHHE HMH(DOPMAIIMOHHOM
KOMIIETEHTHOCTH M YpPOBEHb OOYYEHHOCTM Yy4YallMXcsi [0 ecTecTBO3HaHuio. [Ipu mnpoBeaenun
AKCIIEPUMEHTOB U ()POHTANBHBIX JTAOOPATOPHBIX PabOT, UCIOJb3Ysl BUPTYyAIbHBIE MOJENIU MOCPEICTBOM
KOMITBIOTEPA, MOKHO HAyYUTh CTYJIEHTOB CAMOCTOSTEIHHO J10OBIBATh 3HAHUS B XOJI€ HKCIIEPUMEHTa Ha
BUPTYaJIbHBIX MOJIEIISX.

KoMIbloTepHBIA ~ OKCHEPUMEHT  CIIOCOOEH  JIOTIOJMHHUTH  “DKCIEPUMEHTaIbHYH0®  YacTh  Kypca
€CTECTBO3HAHUS M 3HAYUTEIILHO MOBBICHTH 3(PPEKTUBHOCTD 3aHATHHA. [IpH €ro MCHojIb30BaHUU MOKHO
BBIWICHUTh TJIABHOE B SBICHHM, OTCEYb BTOPOCTEHCHHBIE (DAKTOPHI, BBIIBUTH 3aKOHOMEPHOCTH,
MHOT'OKPaTHO IIPOBECTU UCHBITAHUE C U3MEHSIEMbIMHU NTapaMeTpaMU, COXPAaHUTh PE3YyJIbTaThl U BEPHYTHCS
K CBOMM HCCJIEZIOBAHUSAM B y100HOE BpEMsI.

B kxommbroTepHOM BapuaHTE MOKHO MPOBECTH 3HAUUTENBHO OOJbIIEe KOJIUYECTBO IKCIEPUMEHTOB.
Bonee toro, pabora ydamuxcsi ¢ KOMIbIOTEPHBIMU MOJEIISIMU YPE3BbIYANHO MOJI€3Ha, TaK KAaK OHU MOTYT
CTaBUTh MHOTOYHCIIEHHBIE BUPTYAIbHBIE OIBITHI U J1a)Ke MPOBOIUTH HEOOIBILINE UCCIICOBAHMUS.



OBIIIASN XAPAKTEPUCTHUKA YUEBHOM JANCIHUIIJINHBI
«X MU

XuMUsT — 5TO HayKa O BEIIeCcTBaX, UX COCTAaBE U CTPOCHUH, CBOMCTBAX U MPEBPAILCHUSX,
3HAUYEHUH XUMHUYECKUX BEIIECTB, MAaTEPHUAJIOB U MPOIIECCOB B MPAKTUYCCKON ACSATEIIHbHOCTH
YeJI0BeKa.

Conepskanue 00111eo0pa30BaTSIILHON YUSOHOM NUCIUTUIUHBI « XHUMHUsD) HAIIPABJICHO HA YCBOCHHE
CTyJICHTaMH OCHOBHBIX MOHSITUH, 3aKOHOB M TEOPUH XUMUH, OBJIJICHUE YMECHUSIMHA HAOIIOAaTh
XUMHUYECKHUE SIBJICHUSI, IIPOBOAWUTH XHUMHWYECKHIH OSKCHEPUMEHT, MPOU3BOAWTH pacyeThl Ha
OCHOBE XUMHYECKHUX (POPMYJI BEILIECTB U YPABHEHUN XUMHUYECKUX PEaKIUM.

B npouiecce m3yueHUsI XUMHH y CTYJACHTOB pPa3BUBAIOTCS IIO3HABATEJIbHbIE HHTEPECHI U
UHTEJJIEKTYyaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIBHOM IMPUOOPETSHUHN 3HAHUN
M0 XMMHUHU B COOTBETCTBUHM C BO3HHUKAIOIIUMH KU3HEHHBIMHU IIpOOJIeMaMHU, BOCIIMTHIBACTCS
OeperkHOe OTHOIIIEHHWE K NpUpoje, MOHHUMaHUE 3J0pOBOro o0pa3a >KHU3HU, HEOOXOIHMOCTH
MPEIYTPEIKICHUST SIBICHUM, HAHOCSIINX BpeJ 30pPOBbI0O M OKpy>Kawiieh cperae. OHH
OCBaWBaIOT IIPUEMBI T'PAMOTHOr0, 0€30ITacCHOTO HMCHOJIB30BAHUSI XHUMHUYECKHUX BEIIECTB U
MaTepHaJIOB, IPUMEHSIEMBIX B OBITY, CEJILCKOM XO3sIUCTBE U Ha IPOU3BOJICTBE.

I[Ipu cTpyKTypupoBaHHH coAep KaHUsl  00IlIe00pa30BaTEJIbHOM  y4eOHOM  JUCLMILIUHBI
YYUTBHIBAJIaCh OOBEKTHUBHAsI PEAJIBbHOCTh — HEOOJIBHION O0BEM YacoB, OTIYIICHHBIX Ha
U3YyYeHHE XHMHUU U CTPEMJIEHHWE MAaKCHMaJbHO COOTBETCTBOBAThH HJACSIM Pa3BUBAIOIIETO
obyuenusi. [loaToMmy TeopeTnueckre BOIMPOCHI MAaKCUMAaJIbHO CMEIICHbI K Hadajly U3y4YeHUs
JUCHUIUIUHBI, C TeM, 4TOOBI Tociienymuil (GpakTUUYecKU MaTtepuall paccMaTpHUBaJICS Ha
OCHOBE M3YYCHHBIX TCOPHIA.

Peanuzaiysi neyKTUBHOTO TI0XOJ1a K M3YYCHHIO XUMHUU CHOCOOCTBYET Pa3BUTHIO TAKHUX
JIOTUYECKHUX Ollepaliuii MBIIIICHUSI, KaK aHaJiIn3 U CHHTE3, 0000IIEHNE W KOHKPETH3alHsl,
CpaBHEHHME M aHAJIOTHS, CUCTEMATHU3AIINs U KJIIACCU(PUKAIUS U JIP.

IIpu ocBoenun mnpodeccuit CIIO ecrecTBeHHOHay4YHOTO Tpoduiast npodeccuoHaITBLHOTO
o0pa3zoBaHHUsI XUMUSI U3ydaeTcst 0osiee yriry0JieHHO KakK nmpoduiibHast ydyeOHast JTUCIIUTIIINHA.

B  comepxanmm  y4eOHOW  NUCHHUIUIMHBI  JJISI  €CTECTBEHHOHAYYHOTO  OpOodHiIsT
npodeccUoHaJIbHO 3HA4YWMBIA KOMIIOHEHT HE€ BBIJI€JIEH, TaK KaK BCE €ro cojep’KaHue
SIBIIsIETCSI MPOUIIBHO OPUEHTUPOBAHHBIM M HOCHUT MPOGECCHUOHATILHO 3HAYUMBIN XapakKTep.

B mporiecce uM3yuyeHHUsI XMMHUU TEOPETHYECKHUE CBEJACHHUS JOMOJHSIIOTCS JIEMOHCTpAILUSIMHU,
1abopaTOPHBIMHU OIIBITAMU M TPAKTUYSCKUMHU 3aHSITUSIMH. 3HAYUTEJIBHOE MECTO OTBOJIMUTCS
XHUMHUYECKOMY JKcOnepuMeHTy. OH OTKpBIBa€T BO3MO>KHOCTH (POPMHPOBATH Yy CTYJACHTOB
crelualibHbIE TIPEeIMETHBIE YMEHUsi: paboTaTh C BeIIECTBAMH, BBIIOJHSITH IIPOCTHIC
XUMHYECKHUE ONBITHI, YUYUTHh O€30ITaCHOMY H JKOJIOTHYECKH TPaMOTHOMY OOpamnIieHHIO C
BEIIeCTBAMH, MaTepHaJlaMH | TIpolieccaMH B OBITY M Ha IPOU3BOJICTBE.

Jsist opranmwszaliiii BHEAyIUTOPHOM CaMOCTOSITEJIBHOM pabdOThl CTYJEHTOB, OBJIQJIEBAIOIINX
npodeccusimu CIIO ecrecTBEeHHOHaAy4dHOro mnpoduiieil mpodeccruoHaIbHOTO O0pa3oBaHUsI,
MpeJCTaBJICH MIPUMEPHBIH IepedeHb pedepaToB (IOKIJIAI0B), HHIUBUIYATBHBIX MTPOCKTOB.

B mnpormecce m3ydeHHUsT XUMUU Ba>KHO (OpMHpPOBaTh HHOOPMAIIMOHHYIO KOMIIETEHTHOCTH
cryaeHToB. IloaToMy Tipu oOpraHu3alMM  CaMOCTOSITEIBHOW  padoTbl  HE0O0XOJIHUMO
aKIEHTHPOBATh BHUMAaHUE CTYJICHTOB Ha IOMCKE WH@OpMAaIIMU B CpeJcTBaX Macc Meaua,
NuTepHeTe, yuyeOHOW M cHeNHMaJIbHOW JIMTEpaType C COOTBETCTBYIOIIUM O(QOpPMIIEHUEM U
MIPEACTAaBICHUEM PE3yJIbTAaTOB.

N3yuenune oOmieobpa3zoBaTesibHOM  ydyeOHOM  AUCHUIUUIMHBI  «XHUMHSD»  3aBE€pIIaeTCs
MOJABEJICHUEM HTOTOB B (opme PK3aMeHa B paMKaxX IPOMEXKYTOYHOW aTTecTarnuu
CTY/ICHTOB.



MECTO YUEBHOU JUCIIMIIJIMHBI B YUEFHOM
IIJTAHE

Vyebnass aucuumiimHa «XHUMHSD» SIBJAsIeTCS Y4YeOHBIM IIpeAMEeTOM MO BBIOOpY U3
o0s13aTesIbHOM TIpeaMeTHOM obOsactu «EctectBenHble Haykm» DPI'OC cpegHero ob1mero
oO0pa3oBaHUsI.

B TTIOY TO HTIIb, peanusymroineM o0pa30oBaTeIbHYIO IIPOTrpaMMy CPEIHEro OOIIEero
oOpazoBanust B nipeaenax ocoeHus [IIIKPC CITO na 6a3e ocHOBHOTO 00IIero o0pa3oBaHUsI,
ydyeOHasi AUCUMIUIMHA «XUMHUSD» H3y4daeTcsi B 00IIeo0pa3oBaTeIbHOM IUKJIE YYEeOHOTO
nnana CIIO wHa 06aze OCHOBHOTO 00IEero oOpa3oBaHUSI C IOJYYCHHEM CPEIHETrO OOIMIero
oopazoBanusi  (ITIIKPC) jnst  npodeccuit  CIIO  cOOTBETCTBYIOMICTO  IPOQHIIST
npodeCcCUOHATBLHOTO 00pa30BaAHUS .

PE3VJIBTATHI OCBOEHUS YUEBHOM
AUCHUNJIUHBI

OcBoeHHe coOJep>KaHUST y4YeOHOW AUCHMIUIMHBI «XHUMHUsSD» O0eCIieYuBaeT JOCTHUXKEHUE
CTYyJI€HTaMH CJEAYIOIIUX Pe3yJbTATOB!

JAUYHOCHIHBIX
® YyBCTBO FOPAOCTH M YBAXKCHUSI K UCTOPHUH U JOCTHIKCHHUSIM OTCYECTBEHHONW XHUMHYECKON
HAyKH; XUMHYECKH I'PAMOTHOE MOBEJEHHE B IPO(ECCHOHAIBHOM JIESITEJIBHOCTH U B OBITY
npu oOpalIeHUH ¢ XMMHUYECKHMH BellleCTBAaMH, MaTepUajlaMH U IIpolieccamMu,
® TOTOBHOCTH K IPOJOJIP)KEHHUIO 00pa30BaHUsI M IOBBIIIECHUS KBaJIU(PUKAIIMA B U30paHHON
npodecCHOHAIBHON  AESITEJIBHOCTU W OOBEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX
KOMIIETEHIIUH B 3TOM,
® yMEHHE HCHOJIb30BaTh JIOCTHUYKEHUSI COBPEMEHHOM XHMMHYECKONW HAYKU U XUMHUYECKHUX
TEXHOJIOTHUH JJIsI TOBBIIIEHUSI COOCTBEHHOI'0 MHTEJIJIEKTYaJIbHOI'O pa3BUTUsI B BBIOpaHHON
npodecCUHOHAIBHON AesITeJIbHOCTU;

MemanpeomMemHblx.
® UCIIOJB30BAaHUE PA3JIMYHBIX BHUJIOB T[MO3HABATEIIBHOW JIESITEJIBHOCTH ¥ OCHOBHBIX
WHTEJUJICKTYalIbHBIX ornepanuii (MocTaHOBKU 3ahad4, GOopMyJIMpOBaHUSI THIOTE3, aHAIN3A
W CHHTE3a, CpaBHEHWsI, OO0OOIIEHWsI, CHUCTEMAaTH3alllH, BBISBICHHUSI IPUYHUHHO-
CJICICTBEHHBIX CBsI3€H, IMOWCKa aHaJIOTOB, (OPMYJIHPOBAHUSI BBIBOJIOB) ISl PEIICHUS
MOCTABJICHHON 3aJa4M, NOPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUsT (HAOJIOACHUS,
HAYy4YHOTO SKCIIEPUMEHTA) JJIsI HU3YYCHHSI Pa3JIUYHBIX CTOPOH XHMHUYECKUX OOBEKTOB H
MPOLIECCOB, ¢ KOTOPHIMHM BO3HHUKAET HEOOXOJUMOCTBH CTAJIKHMBATHCS B IPOdecCHOHATbHOMU
chepe;
® HCIIOJIB30BAHHUE PA3JIMYHBIX HWCTOYHHUKOB JJIsSI TIOJIYYEeHUSI XUMHUYECKOW WHdopmanuu,
YMEHHE ONECHHUTHh €€ JOCTOBEPHOCTHh [UISI JOCTHIKEHHUSI XOpPOMHIMX pe3yJbTaTOB B
npodeccuoHaIbHOU cdepe;

npeomMemmHvixX.
¢ cOopMHUPOBAHHOCTH IIPEJACTABJIEHUNH O MecTeé XHMHUHU B COBPEMEHHOM Hay4dyHOU
KapTUHE MHUpa; MOOHUMAaHUE POJIU XHUMHH B (GOPMHPOBAHMM Kpyrosopa H
(yHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJIsI PEHICHUS TTPAKTHYECKUX 3a7a4;
® BJIQJICHHE OCHOBOIIOJIATAIOIMIMMU XHUMHUYECKHMH MOHSTHUSIMU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU;  yBEPEHHOE  MOJIb30BAaHME XUMHUYECKOM  TEPMUHOJIOTHEH |
CHUMBOJIUKOMU,
® BIIAJGHUE OCHOBHBIMHM METOJAMH HAy4YHOI'O IO3HAHWsI, HCIIOJb3YEMBIMH B XHUMHH:
HaOJII0IeHUeM, OITMCaHUEM, HW3MEpPEeHUEM, OKCIIEPUMEHTOM; YyMeHHe oOpaldaThIBaTh,
O0OBSICHATHh pe3yJIbTaThbl IIPOBEJIEHHBIX ONBITOB M JieJlaTh BBIBOJABI, TOTOBHOCTH H
CIOCOOHOCTh MPUMEHSITh METOABI TO3HAHUS TIPU PEIICHUH MPaKTUIECKUX 3a1ad,
¢ cHOpMHUPOBAHHOCTh YMEHHsI JaBaTh KOJHWYECTBEHHBIE OLIEHKM W HOPOU3BOIUTH
pacyeThl 10 XUMHYECKHUM (popMysiaM U YpPaBHEHUSIM;
® BJIQJIEHUE MNOpaBHJIAMHU TEXHHUKH 0€30IIaCHOCTH IIPU HCHOJIb30BAHUU XMUMHUYECKHX
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BEILIECTB;

e chOpMHUPOBAHHOCTHh COOCTBEHHOM MO3UIIHH IO OTHOIIICHHUIO K XUMHYECKON WH(MOpPMAIIUH,

HOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB.

B pe3yabTare usyuenusi yaeOHOro npeamera «XuMush> Ha YpOBHeE CpeHero 001uero o0pa3oBaHusi:
BbInyCKHUK HA yriIy0JIEeHHOM YPOBHE HAYYHMTCSH:

— pacKpbIBaTh Ha MPUMEPax POJb XUMHUHU B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI MUpPA H
B IIPAKTHUYECKOU J1€ATEIbHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKIYy XUMUEU U IPYTUMHU €CTECTBEHHBIMU
HayKaMu;

— WJUIFOCTPUPOBATH HA MPUMEpaxX CTAHOBIECHHUE W SBOJIIOLMIO OPraHMYECKOM XMMHUM KaK HayKHd Ha
Pa3IMYHBIX UCTOPUUYECKUX 3TAIAX €€ PA3BUTHS,

— yCTaHaBJIMBAaTh MPUYMHHO-CJICJICTBEHHBIC CBSI3M MEXAY CTPOCHHEM aTOMOB XHWMHUYECKHX
3JIEMEHTOB U MEPUOJIUYECKUM U3MEHEHHUEM CBOMCTB XMMHMUYECKHX JIEMEHTOB M MX COCIUHEHUU B
COOTBETCTBHUH C MOJOKEHUEM XUMHUECKUX 3JIEMEHTOB B IIEPUOIUUECKON CUCTEME;

— aHaJU3MpOBaTh COCTaB, CTPOCHUE M CBOWCTBA BEIIECTB, MPUMEHSAS IOJOXKEHUS OCHOBHBIX
XUMHUYECKUX TEOpHUH: XHMHMUYECKOTO CTpPOEHHUs OpraHuyeckux coeauHeHuii A.M. byrneposa,
CTPOEHHUSI aTOMa, XMMHUYECKOM CBS3H, 3JIEKTPOJUTUYECKON AMCCOLMALMM KHUCIOT U OCHOBAHUM;
YCTaHABIIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY CBOMCTBAMHU BEIIECTBA U €r0 COCTABOM U
CTPOEHHUEM;

— TPUMEHATH MPABUIIA CUCTEMATHYECKON MEXKTYHAPOIHOW HOMEHKIIATYPHI KaK CPEJICTBA Pa3IMUCHUS
Y UACHTU(DUKAIIMH BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

— COCTaBJISTh MOJIEKYISPHBIC U CTPYKTYpHBIE (DOPMYIIbI HEOPTaHUYECKUX U OPraHMYECKHX BEIIECTB
Kak HocuTeneil uHpOpMaluu O CTPOSGHUHU BEIIECTBA, €ro CBOMCTBAX M MPHUHAICKHOCTH K
OINPEJIETICHHOMY KJIACCY COCITMHEHUM;

— OOBSACHATH TPUPOLY M CIOCOOBI OOpa30BaHMS XWMHUYECKOW CBSI3U: KOBAJCHTHOW (TOJSPHOM,
HETIOJISIPHOM), MOHHOM, METaJUIMYeCKOW, BOJOPOJHOW — C I1EJIbI0 OMNPENEICHUS XUMHUYECKOU
AKTUBHOCTH BEIIECTB;

— XapakTepu3oBaTh (DU3MUYECKHE CBOWCTBA HEOPraHWYECKUX U OPraHMYeCKHX BEIIEeCTB W
YCTaHABIIMBATh 3aBUCUMOCTb (PU3UUYECKUX CBOMCTB BEIIECTB OT TUTA KPUCTAJUIMUECKOU PEIIETKH;

— XapakTepU30BaTh 3aKOHOMEPHOCTM B HW3MEHEHUM XHMMHYECKHUX CBOMCTB NPOCTHIX BEIIECTB,
BOJOPOAHBIX COETMHEHHM, BHICHIUX OKCUIOB U TUAPOKCHJIOB;

— TPUBOAUTH MPUMEPHl XUMUUYECKUX PEAKIUA, PACKPBIBAIOIIUX XapaKTePHbIE XUMHUYECKUE CBOMCTBA
HEOPraHUYECKNX M OPTraHWYECKUX BEIIECTB M3YYEHHBIX KJIACCOB C LENBI0 UX HWIECHTU(DUKAIIUN U
00BsICHEHUS 00JTaCTH IPUMEHEHUS;

— ONpenensiTh MEXaHW3M peakIMd B 3aBUCHMOCTH OT YCJIOBHH TPOBEIEHUS pEaKIHH U
MIPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX PEAKIMA Ha OCHOBE THIA XUMHYECKOU
CBA3U U aKTUBHOCTU PEAreHTOB;

— yCTaHaBJIMBATh 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPraHMYECKUX COCTMHEHUM OT XapakTepa
B3aMMHOTO BIIMSIHHUSI aTOMOB B MOJICKYJIAX C I€IbI0 MPOTHO3UPOBAHUS MPOTYKTOB PEAKIIHH;

— yCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM peakIMu M CMEIICHHUS XHUMHYECKOTro
paBHOBECHSI OT PA3IUYHBIX (PAKTOPOB C IENBIO OMPENEICHHs ONTUMANBHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKUX TTPOIIECCOB;

— yCTaHaBJIMBATh T'€HETHYECKYIO CBSI3b MEXKIY KJIACCAMH HEOPraHUYECKHX U OPTraHMYECKUX BEILECTB
JUTs 00OOCHOBAHMSI TIPUHITUTTHATIFHON BO3MOYKHOCTH TOTYYEHUS HEOPTAHUYECKUX U OPTaHHUYECKUX
COEIMHEHUH 33JJaHHOTO COCTaBa U CTPOCHUS;

— ToAOHMpaTh PeareHThbl, YCJIOBHS W OMPENESATh MPOAYKTHI PEaKIUi, MO3BOJSIONINX pPEaTu30BaTh
na0opaTOpHBIE W TPOMBINUICHHBIE CHOCOOBI TONYYCHHUS BAKHEHIINX HEOPTaHWYECKUX U
OpraHUYECKUX BEUIECTB;

— OINpENEeNATh XapaKTep CPeAbl B pe3yJbTaTe TUAPOIN3a HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB
¥ TIPUBOIUTH TPUMEPHI THAPOJN3a BEIIECTB B MOBCEAHEBHOM XKMU3HMU UYEJIOBEKa, OMOJIOTHYECKUX
0OMEHHBIX TIPOIECCAaX U MPOMBIIUICHHOCTH;



MPUBOJUTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUN B MPUPOJIE, TPOU3BOJCTBEHHBIX
rpoliieccax U KU3HEAESITeIbHOCTU OPTaHU3MOB;

00OCHOBBIBaTh MPAKTUYECKOE HCIOIb30BAaHNE HEOPraHMYECKUX W OPraHMYECKUX BEHIECTB M UX
peaxkuuii B IpOMBILUIEHHOCTH U OBITY;

BBITIOJIHATh XUMHMUYECKUI 3KCIEPUMEHT IO PACHO3HABAHMIO M TMOJYYECHUIO HEOPraHUYECKUX H
OpPraHMYECKUX BEIECTB, OTHOCALIUXCS K Pa3IMYHBIM KJaccaM COEIWHEHUH, B COOTBETCTBUHU C
MpaBWIaMd W TpHeMaMu 0e30macHOi paboThl ¢ XMMHYECKMMHU BEHIECTBAMH H JIAOOPATOPHBIM
o0opyIoBaHUEM;

MPOBOANTHh pPAacueThl HA OCHOBE XHUMHUYECKUX (OPMYNI M YpaBHCHUU pEaKIHid: HAXOXJICHUE
MOJICKYJISIPHOM (DOpMYJIBI OPraHWYECKOTO BEIIECTBA MO €ro IUIOTHOCTH W MAacCOBBIM JOJSM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO MPOAYKTAM CTOpaHHS; pacueThl MacCOBOW OJU
(Macchl) XMMHYECKOTO COCJAMHEHUS B CMECH; pacdyeThl Macchl (00beMa, KOIMYECTBA BEIECTBA)
MIPOJYKTOB PEAKIUH, €CIIM OJIHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH ); paCUeThl MacCOBOI
WM OOBEMHOH JIONHM BBIXOJA MPOJIYKTa PEAKIHH OT TEOPETUYSCKH BO3MOXKHOTO; pPacyeThl
TEII0BOro 3P deKTa peakluu; pacyeTbl OObEMHBIX OTHOLICHHH ra30B MPU XUMUYECKUX PEAKIIHIX;
pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKLUU, €CIU OJHO U3 BELIECTB JaHO
B BUJIE pacTBOpa C OIPeAeNICHHOW MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA;

WCIIOB30BaTh METOJAbl HAyYHOTO TIO3HAHUA: aHajIu3, CHUHTE3, MOJCIUPOBAHHE XHUMHUYECKHUX
MIPOIIECCOB U SIBJICHUI — MPHU PEIICHUH Y4eOHO-UCCIIEIOBATEIbCKUX 3a/1a4 M0 U3YYCHHIO CBOMCTB,
Croco0O0B MOTyUEHUs U PaCliO3HABAHUSI OPTAaHUYECKUX BEIIECTB;

BJIAJICTh TIpaBUJIaMH 0€30MacHOr0 OOpaIleHUs ¢ €IKHUMH, TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOM XMMHH;

OCYILIECTBISATH MOMCK XUMHYECKON MH(OPMALIUY 110 HA3BAHUSIM, HICHTU(DUKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEUIECTB;

KPUTUYECKH OIICHWBATh M HMHTEPIPETUPOBATh XUMHUYECKYIO HH(POPMAIUIO, COJEPIKAIIYIOCS B
COOOMIEHUSX CPENICTB MaccOBOM MH(popMaruu, pecypcax MHTepHETa, HAyIHO-TTOMYISAPHBIX CTAThIX
C TOYKH 3PEHHUsSI €CTECTBEHHO-HAYUYHOI KOPPEKTHOCTH B LEJSIX BBISIBICHUS OUTHOOYHBIX CYXKICHHIMA
1 hopmMupoBaHusi COOCTBEHHOM MO3HIINH;

yCTaHABIMBATh B3aMMOCBSI3U Mexay (akTaMd U Teopuel, MPUUMHOW U CIEACTBHEM MPU aHAIH3E
MPOOJIEMHBIX CUTYyalluii 1 000CHOBAaHUU MPUHUMAEMBIX PEIICHUI Ha OCHOBE XMMHUYECKUX 3HAHUIA;
MPEACTABIATh IMYTH PEIICHUS TJIOOATBHBIX TMPOOJIEM, CTOSIIMX TIEepel YEIOBEYECTBOM, H
MEePCTIEKTUBHBIX HAIPABICHUN DPA3BUTHS XUMUYECKHX TEXHOJOTHUH, B TOM YHCIE TEXHOJOTUH
COBPEMEHHBIX MAaTEPHAIOB C PA3IUYHONW (DYHKIIMOHAIBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB
CBIPBS, IEPEPAOOTKHU M YTHIIU3AINH TPOMBIIITIEHHBIX U OBITOBBIX OTXO/IOB.

BbinmyckHUK Ha yriiy0JileHHOM YPOBHeE MOJIYYUT BO3MOKHOCTh HAYUYUThCH:

(dbopMyNIMpoBaTh 1EJIb UCCIIEOBAHMS, BBIIBUTaTh U IPOBEPSITh SKCIEPUMEHTAJIBLHO THMIIOTE3bI O
XMMHAYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B
XUMHUYECKHE PEaKIUH, O XapaKTepe U MPOAYKTaX Pa3InYHbIX XUMUYECKUX PEaKIil;
CaMOCTOSITENIbHO TUIAHUPOBATh U NMPOBOAUTH XUMHUECKUE SKCIIEPUMEHTHI C COOJIIOJICHUEM TPaBUII
6e3omacHoil paboTHI C BEIECTBAMH U J1a00paTOpHBIM 000pyI0BAHUEM;

MHTEPIPETUPOBaTh JaHHbIE O COCTaBE€ W CTPOCHUM BEIIECTB, IOJIYYEHHbIE C IIOMOIIbIO
COBPEMEHHBIX (PM3UKO-XMMHUYECKHUX METOJIOB;

ONMCHIBAaTh COCTOSTHUE JJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXAHMUYECKUX
NPEJCTaBICHUA O CTPOGHUH aromMa JJsi OOBSCHEHHS pe3yJlbTaTOB CIEKTPaJIbHOIO aHalu3a
BELIECTB;

XapaKTepu30BaTh pOJIb Aa30TOCOJEP/KALIMX T'E€TEPOLUKINYECKUX COCIUHEHUN M HYKIEHHOBBIX
KHUCJIOT KaK BaKHEHIINX OMOJIOTMYECKH aKTUBHBIX BEIIECTB;

IIPOTHO3MPOBaTh  BO3MOXKHOCTb  IIPOTEKAaHUS  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIMM,
JIEKAIUX B OCHOBE NMPUPOAHBIX U TPOU3BOJCTBEHHBIX MPOLIECCOB.



COJEPXAHUWE YUEBHOMU JJUCIIUIIJIUHBI

ECTECTBEHHOHAVYUYHBIU I[TPO®UITH
ITPODPECCHUOHAJIBHOI 'O OBPA3OBAHNMA

BBenenue

Hayunble mMeToabl MO3HAHUSI BEIIECTB U XUMHYECKHUX sIBIeHUM. Ponb skcrepuMeHTa U
TEOPHUU B XUMHH. 3HAYCHUE XUMHUHU IIpU ocBoeHUU mpodeccuii CIIO ecTtecTBEeHHOHAYYHOTO
npoduirst npodeccrnoHaIBHOTO 00pa30BaHUSI.

1. O0mass 1 HeOPraHuvecKast XMMHUs

1.1. Xumuss — nayka o eewecmaeax

CocraB BemecrBa. XHUMHUUYECKHE »dyieMeHTBhI. (CHoco0bl CYIIECTBOBAHUSI XHWMHUYECKHUX
SJIEMEHTOB. aTOMBbI, MpPOCTBIE U CJIOKHbIE BellecTBa. BelgecTBa IIOCTOSIHHOTO U
IEpPEMEHHOI0 COCTaBa. 3aKOH MOCTOSIHCTBA cocTaBa BelllecTB. BelecTBa MOJIEKYISIPHOIO U
HEMOJICKYJISIpHOTO cTpoeHHusi. CnocoObl OTOOpa’>KeHUsI MOJIEKYJ. MOJIEKYJsIpHbIE U
CTPYKTYpHBbIE (OPMYJIbI; ILIAPOCTEpPI>KHEBBIE W  MaclITaOHble MPOCTPAHCTBEHHbIEC
(Ctroapra— Bpuriieba) MoaeIk MOJICKYJI.

N3mepenune BemecTBa. Macca aToMOB W MOJIEKYJl. ATOMHAasi €IMHMIIA MaccChl.
OTHOCUTEIBbHBIE aTOMHAasi U MOJIEKYJIsIpHasi Macchbl. KojinuecTBO BelllecTBa U €AUHUILIBI €TI0
U3MEPEHUsSI: MOJIb, MMOJIb, KMOJIb. Unciio ABorazpo. MoJsisipHast macca.

ArperaTtHble COCTOSIHMSI BelecTBa. TBepnoe (Kpucrauindeckoe u aMmopdHOe), >KUIKOE U
razoo0pa3Hoe arperaTHble€ COCTOSIHHSI BeEllecTBa. 3aKOH ABOTaJpo U €ro CJEJICTBUS.
MonsipHblii 00BbEM BEIIECTB B Ia3000pa3HOM COCTOSIHUH. O0BbEeAUHEHHBIN I'a30BbIM 3aKOH U
ypaBHeHue Menneneesa— KilaneipoHa.

Cmecn BemecTB. Pazinnunst Me>Kay CMeCsIMA M XUMHUUYECKHUMM CO€OUHEHUsIMHA. MaccoBast u
0o0BbEeMHasl J0JIM KOMIIOHEHTOB CMECH.

demoncmpayuu

OnbIThHI, HITIOCTPUPYIOIIHE 3aKOH COXpPAaHEHUsI Macchl BellecTB. Habop monesieit aToMoB U
MoJieKyJl. Hexotopwle BellecTBa KoJiMdecTBOM B 1 MoJb. Moaens MoJisipHOro oObema
ra3os.

1.2. Cmpoenue amoma

ATOM — cjI0:kHass yactuua. JlokazaTreabCcTBa CIIOKHOCTH CTPOEHMSI aToMal KaTOJIHBIE U
PEHTreHOBCKHE Jy4H, PoTod3dPEeKT, paIuoaKTUBHOCTD, dJIEKTPOIIN3.

I[Inanerapnast monens atoma D. Pesepdopna. Ctpoenue atoma no H. Bopy. CoBpemeHHbIe
OpeACTaBJIEHUsI O CTpoeHuM aroMa. KopnyCKyJasipHO-BOJIHOBOW Jyalu3M YacTHUIL
MHUKpOMHUpA.

CocTtaB atomMHOro siapa. HyKJIOHBI. IpOTOHBI M HEUTPOHBI. M30TONBI M HYKJIWUIBI.
Y CTOMYUBOCTH SAAED.

JJIeKTPOHHAs1 000/104ka aToMoOB. [loHsATHE 00 SIE€KTPOHHOW OPOUTAIM MU IJIEKTPOHHOM
obmake. KBaHTOBBIC uucia: riaBHOe, opOuTaiibHOe (IT000YHOE), MArHUTHOE M CIIMHOBOE.
Pacnpenenenue 3JIeKTPOHOB MO SHEPreTUYECKHUM YPOBHSIM, HOJYPOBHSIM U OpOUTAJISIM B
COOTBETCTBUU C MPUHIIMIIOM HauMMEHbIIEN sHepruu, npuHuumom Ilaynu u npasuiiom 'yHaa.
DneKTpoHHbIE KOHQUTYpallUH aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.

BasienTHBIE BO3MOXKHOCTH aTOMOB XMUMHUYECKHUX DJI€MEHTOB.

DJIeKTpOHHAsT KiIacCU(UKAIIUS XUMHUYECKUX 3JIeMEHTOB: S-, P-, d-, f-aiiemMeHTHlI.
Aemoncmpayuu

DoTorddeKT.

Monenu opbuTaneit pa3nuaHor GopMBI.
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JlabopamopHnuiit onbim (6u0eo00eMOHCMPauUs)

HalOnionenne cneKTpoB UCYCKAHUSI U MOTJIOMIEHUSI COEITMHEHUN XUMHUUYECKHUX PJIEMEHTOB C
HOMOIIBIO CIIEKTPOCKOIIA.

Ilpaxkmuueckoe 3anamue

pacrpeneneHue 3JIEKTPOHOB 10 SHEPIreTUUECKHUM YPOBHSIM, MOJAYPOBHSIM U OpOUTAISIM

1.3. Ilepuoouueckuii 3axon u Ilepuoouweckas cucmema
xumuueckux snnemernmos /. 1. Menoeneeea

OTkpbITHE MEePUOANYECKOro 3akoHa. [Ipeanockiku: HakomiaeHUE (HAKTOJIOTHUISCKOTO
Mmatepualia, paborel mnpeamiectBeHHUKoB (M.B. JeGepeiinepa, A.D. Illankyprya,
JI>x. A. Heroneunaca, JI.IO. Meiiepa), cbe3a XuMHUKOB B Kapiicpys, JIMYHOCTHBIC KadecTBa
.. MenneneeBa. Orkpoeitue .M. Menneneesbim [lepuoanyueckoro 3akoHa.
Ilepuonnyecknii 3akoH U crpoenue aroma. M3oronbl. CoBpeMEeHHOE MOHSITUE XUMHUYECKOT0
ajeMeHTa. 3axkoHoMepHocTh [. Mosmu. CoBpemenHast dopmyiupoBka Ilepmomamnueckoro
3akoHa. llepuoamueckast cucremMma M cTpoeHue aromMa. PU3NUECKHUN CMBICT IOPSIKOBOIO
HOMEpa 3JIEMEHTOB, HOMEPOB I'pylnbl U nepuojna. llepumoamnueckoe M3MEHEHHE CBOMWCTB
3JIEMEHTOB. pajuyca aToMa; 3HEPruM HOHHU3ALINU; 3JIEKTPOOTpHUUATEeIbHOCTH. [IpuunnbI
U3MEHEHMUSI METAJUIMYECKHUX W HEeMETAJUJIMYECKUX CBOMCTB 3JIEMEHTOB B TIpylnnax H
nepuoaax, B TOM 4ucie 00JbIIMX U cBepxOoybiuX. 3HadyeHue llepuoamyeckoro zaxkoHa
u llepuonnyueckoit cucremMbl XUMHYECKUX 3J1eMeHTOB /[[.M. MenneneeBa st pa3BUTHSL
HAayKU U IOHUMAHUSI XUMHUYECKONU KapTHUHBI MUpa.

MAemoncmpayuu

Pa3znuunsie BapuwaHTbl Tabauubl Ilepruogndyeckoil CHCTEMBI XUMHUYECKUX DIJIEMEHTOB
.. Menneneena.

O6pas3ubpl OpOCTHIX BEHIECTB OKCHJIOB UM TUApoKcuoB »3iemeHTtoB |l mepuona.
JlabopamopHhutit onvim (6uoeooemMoHcmpayust)

CpaBHEHHE CBOMCTB MPOCTHIX BEIECTB, OKCHJIOB U THAPOKCcHUA0B snemeHToB |l epuona.
Ilpakmuueckas paboma

Pemenue pacueTHbIx 3a1a4

1.4. Cmpoenue sewecmasa

IToHsaiTHEe 0 XHMHYECKOM CBA3M. THUNBI XHUMHUYECKUX CBsI3CM. KOBaJICHTHAasl CBS3b,
HOHHAasl, METAJUIMYECKast U BOJAOPOIHAS.

KoBajsienTHasi xumudeckasi cBsidb. /[Ba Mexanu3Ma o0pa30BaHUSI ITOM CBSI3U. OOMEHHBIN U
JIOHOPHO-aKIeNTOpHbIM. OCHOBHBIE HapaMeTpbl ATOT0 THUNA CBS3U: JJIMHA, NPOYHOCTH,
YrojJ CBSI3W HWJIM BaJICHTHbIM yroj. OCHOBHbBIE CBOWCTBA KOBAJIEHTHOM CBSI3H:
HAaCBIIIEHHOCTh, MOJIIPU3YEMOCTh W  IPOYHOCTH. ODJIEKTPOOTPUIIATEIBHOCTh H
KJaccupuUKanusi KOBAJICHTHBIX CBSI3€W MO ATOMY TMPU3HAKY: TOJISIpHAsI W HETOJIsIpHAasI
KOBaJICHTHBIE CBsi3W. [loJISIpHOCTH CBSI3W ®W  TOJSIPHOCTH  MOJIEKYyJibl.  Crioco0
NEePEKPBIBAHUSI DJICKTPOHHBIX OpOUTAJIEM W KJacCHU(PHUKAIUS KOBAJICHTHBIX CBSI3€H TII0
ATOMY MPHU3HAKY: y- U P-CBsI3U. KpaTHOCTh KOBAJICHTHBIX CBSI3€U U KiacCUPUKAITUS UX 1O
3TOMY IIPU3HAKY: OJAMHAPHBIE, ABOMHBIE, TPOUHBIE, MOJIYTOPHbIE. THUIIBI KPUCTAIIINYECKUX
PEUIETOK y BELIECTB C ATHUM THIIOM CBSI3U. AaTOMHBIE M MOJIEKYJIsIpHbIe. DU3HUYECKUE
CBOMCTBA BELIECTB C 3TUMHU KPUCTAJUIMUYECKUMHU PEHIETKAMU.

Honnass xumuueckass cBsaA3b. KpaliHui ciaydali KOBaJEHTHOM MNOJSIPHOM CBSI3H.
MexaHu3M o0pa3oBaHUS HWOHHOW CBsI3U. VOHHBIE KpPUCTAIJIHYECKHE PEIIeTKH WU
CBOMCTBA BEHIECTB C TAKUMHU KpUCTAJIJIAaMU.

MeTtanauyeckass xumuueckasi ¢cBsizb. OcoOBII THN XUMHUYECKOW CBSI3HM, CYIIECTBYIOIIHMN
B MeTajIylaX M ciuraBax. Ee oTIHYHMST M CXOJCTBO ¢ KOBAJIEHTHOM W HWOHHOW CBSI3SIMH.
CpolicTBa METAJUIMYECKOU CBSI3U. MeTalyindyecKne KPUCTAIUIMYECKUE PEIIETKH U CBOMCTBA
BEIIECTB C TAKUMH KPUCTAJIJIaMU.

Bogopoanasi xumuyeckass cBsi3b. MexaHu3m  oOpa3oBaHust Takou cBsi3u. Ee
KJIaccupUKanusi: MEXKMOJIEKYJIsIpHasi W BHYTPHUMOJICKYJISIDHAST BOJIOPOJHBIC CBSI3H.
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MonekyJsipHble KPHUCTAJJIMYECKHUE PEUIETKHU [JIs1 3TOro TuUma cBsizu. Dusmyeckue
CBOMCTBa BEILECTB C BOJOPOJHOU CBsI3bI0. bHoOJIOrMyeckasi pojib BOJOPOJHBIX CBSI3€U B
OpTraHHU3alHuH CTPYKTYP OHOIIOJIMMEPOB.

Ennnast npupoga XMMHYECKHMX CBSI3€M. HAJIWYWE PA3JIMYHBbIX THIIOB CBSI3€d B OJIHOM
BEIIECTBE, NEPEXO] OJTHOTO TUHA CBSI3U B APYTrOM U T.II.

Komnuekcoob6pa3zoBanue. [loHsiTue 0 KOMIUIEKCHBIX COeAMHEHHUsIX. KoopamHalimoHHOE
YHUCJI0O KOMIUIEKcooOpa3zoBaTessi. BHYTpeHHsisi W BHemHsII cdepa KOMIIJICKCOB.
Homenkiatypa KOMIUIEKCHBIX coeauHeHUU. X 3HaueHune.

Memoncmpauyuu

Mojenu MOJEKyYJl Pa3JIUndYHON apXUTEKTYPHhI.

Mopenun M3 BO3AYLIHBIX IIapOB HPOCTPAHCTBEHHOI'O pPAacIIOJOXKEHHUsT Sp-, sp2-, sp3-
rUOpUIHBIX OpOUTAJICH.

Mojenn KpUCTAIUTHYESCKHX PENISTOK pa3ziaudHoro Turia. Moaenu mosexkyi JIHK u 6enka.
Jlabopamopnusie onbimubl (6UOECO0EMOHCMPAUUSL)

BzanmopeiicTBHe MHOTOQTOMHBIX CHHPTOB C (PEIHMHTOBOM >KHIKOCTHIO. KaudecTBeHHBIC

pe€aKIIMu HAa UOHBI Fe2* y Fe3+.
Ilpakmuueckaa paboma
Pemenue 3agau.

1.5. Ilonumepol

Heopranuyeckue mnojaumepsl. lloimumMepbl —  @OpocThle  BemiecTBa € aTOMHOM
KPUCTAJUTMYSCKONM PEIISTKOM: aJUIOTPONHBbIC BHIOM3MEHEHUs yriiepona (anmas, rpadwur,
KapOuH, QyJuiepeH, B3aWMMOCBSI3b THOpUAW3alIMA OpOWTAJIE y aToMOB yriiepona ¢
MIPOCTPAHCTBEHHBIM CTPOCHHEM  aJUIOTPONHBIX MOIHU(PHUKAIIMKI); CEJICH ¢  TEJULyp
LIEMIOYEYHOr0 CTPOoeHUs. [lomuMepbl — CII0KHBIE BEIIECTBA C ATOMHOM KPHUCTAJLIMYECKON
pEIIETKOM: KBapll, KpeMHe3eM (IHOKCHIHBIC COCIHHCHHUS KpPEMHHsI), KOpyHI (OKCHI
AITIOMHHHSI) U aJTIOMOCHJIMKATHI (MOJIeBbIEe MINATHI, CJIIOAa, KaOoJWH). MUHepalabl U TOpHBIC
nopoabl. Cepa mnnactuueckasi. MwuHepanbHOE€ BOJOKHO — acbect. 3HadeHHUe
HEOPraHUYECKUX MOPUPOJHBIX IOJUMEPOB B (GOPMUPOBAHHUU OJHOM U3 TEOJTOTHUECKHUX
0060s10ueK 3eMJIU — JIMTOCHEPHI.

Oprannyeckue nojaumMepbl. CriocoObl X IOJYUYEHHUSI: peaKlMy MOJIMMEPHU3AUU U PEaKIIUU
HOJINKOHJAEHCAIIUU. CTpyKTYypHI MOJINMEPOB! JIUHEWHbIE, pa3BETBJICHHBIE u
OpocTpaHCTBEHHbIE. CTPYKTYpHUPOBAHUE MOJUMEPOB. ByJIKaHHU3aAlUsl KaydyKoB, Ay0OieHuHe
0EJIKOB, OTBEPIKICHUE MOJIUKOHJ/IEHCAIIMOHHBIX MOJIMMEPOB.

Krnaccudukaiysi moaumMepoB 0o pa3jaudyHbIM IIPpU3HAKaM.

Aemoncmpayuu

Konnekuuu niacrtMacc, KaydyKoB, BOJOKOH, MUHEPAJIOB U TOPHBIX HNOpOoJ. MUHeEpasibHOE
BOJIOKHO — ac0ecT — MW U3JIeJIUsSI U3 HETO.

Moaenu momnekyn 6enkon, JTHK, PHK.

Ilpakmuueckasa paboma (6uodeodemoncmparusi)

O3HakoMJIeHHME C obOpa3lnamMu [JjlacTMacc, BOJIOKOH, Kay4dyyKOB, MHHEpPAJIOB M TOPHBIX
HOPOI.

IIpoBepka mnuyacTMacc Ha DBJIEKTPHUUYECKYIO ITPOBOJAMMOCTBH, TOPIOYECTh, OTHOIIEHHUE K
pacTBOpaM KHCJIOT, mieaoded u okuciaurtesneri. CpaBHEHHUE CBONMCTB TEPMOPEAKTUBHBIX U
TEPMOIUIACTUYHBIX mj1actMmacc. [losryyeHne HUTEN U3 KanpOHOBOM WJIW JIABCAHOBOM CMOJIBI.
Ob6Hapy>keHHe XJIopa B MOJIUBHHUIXIIOPHUEL.

1.6. Jucnepcuvie cucmemoi

ITousitue o AucnepcHbix cucremax. Kiaccudukaiyst 1TMcnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUSI JUCHEPCUOHHOM Cpeabl U JUCIIEPCHOM (a3bl, a TAaK>Ke M0 pa3Mepy
uxX yacTul. [pyOGoaucnepcHbIEe CHCTEMBI. SMYJIbCUU W CYCHEH3WH. TOHKOIHCIIEPCHBIC
CHUCTEMBbI. KOJUIOUIHBIC (30JIM U TeJIN) U UCTUHHBIC (MOJICKYISIPHBIC, MOJICKYJISIPHO-UOHHBIC U
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noHHbIe). DhdekT Tungansa. Koarynsinust B KOJUTOMIHBIX pacTBopax. CHHEPE3UC B TelIsiX.
3HaYeHHe AMCHEPCHBIX CHUCTEM B KUBOM UM HEKHUBOHM MPHUPOJAE U NMPAKTHYECKON KU3HU
YyejgoBeKa. OMYyJIbCUM W CYCHEH3UMM B CTPOUTENBCTBE, MNHINEBOM W MEIUIMHCKOMI
OPOMBIIIJIEHHOCTHU, KOCMETHKe. buosiormuyeckue, MEOIUIMHCKUE M TEXHOJIOTUYECKHUE 30JIU.
3HaueHue TreJed B OpraHu3aluMM >KWUBOM wmarepud. buonoruueckue, MNHUILEBHIE,
MEIUIUHCKHE, KocMeTudeckue renu. CHHepe3nc Kak (akKTop, OMpeNeIsIioIuil CPoK
TOMHOCTU NPOAYKIIMU Ha OCHOBe Treiicii. CBepThIBaHHME KpPOBU KaK OHOJOTHYCCKHM
CHUHEPE3UC, €ro 3HaUYeHUeE.

Memoncmpauyuu

Buabl nucnepcHBIX CUCTEM M UX XapaKTEpHbIE NPU3HAKU.

I[MpoxoskaeHHUEe Jiyda CcBeTa Yepe3 KOJUIOMJIHBbIE ¢ HMCTUHHBIC pacTBOpbl (dddeKT
Tunngans).

Ilpakmuueckan paboma (6uoeodemoncmpauiist)

Ilonmyuenue cycrieH3UMu Mena B BOJiE.

ITonmydyeHnue sMyJIbCUHM PACTUTEJILHOTO MacJjia U OeH30J1a.

Iloy4denue 3051 Kpaxmasa.

1.7. Xumuuecrkue peaxyuu

Kuaccupukauuss XMMHYECKHX PpeakUMid B OPraHU4YeCKOM W HEOPraHuYeCcKod XHUMMUMH.
IToHsiTME O XWMMHUYECKOW peakiuu. Peakiuu, uaynime 0e3 HU3MEHCHHS KadeCTBEHHOTO
cocTaBa BEUIECTB: aJUIOTPONMU3ALMSI U HU30Mepu3anusi. Peaknuu, Uayniue ¢ U3MEHEHUEM
cocTaBa BEHISCTB. MO YHUCIY MU XapaKTepy pearupyrIinux u o0pa3yoIIuXcsl BEIISCTB
(pa3noskeHus1, COCAMHEHUSI, 3aMEIlCHUsI, OOMEHa); MO0 M3MCHCHHIO CTCIICHEW OKWCJICHUSI
2JIEMEHTOB (OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE W HEOKHCIUTEIIbHO-BOCCTAHOBUTEIIBHbBIC
peakiuu); 10 TerioBoMy 3ddekty (3K30- U IHAOTEpMHUYecKue); 1o (ase (romo- u
reTeporeHHbIe); 10 HampaBiieHHuo (oOpaTUMble U HeEOOpaTUMBbIC); IO HCIOJIb30BAHHIO
Kataimu3aropa (KaTaJIuTHYEeCKHEe W HEKATATHUTHYECKHUE); MO0 MeXaHu3My (paluKaibHbIC,
MOJIEKYJISIDHBIC B HOHHBIE).

BeposiTHOCT, MNpPOTEKAHUSI XUMHMYECKHUX Ppeakuuii. BHyTpeHHsIsT »HEprusi, >HTAJIbITHSI.
TerioBoit »ddexT XuMHUUYecKUX peakiumil. Tepmoxumuueckrhe ypaBHeHMs1. CraHjaapTHasi
SHTAJIBIIUSI peakuii u oOpa3oBanust BernecTB. 3akoH [.M. T'ecca m ero ciencrBus.
DHTpPOTIHSI.

Ckopoctb xumuyeckux peaknuid. I[loHsitue o ckopoctu peakiuii. CKOpOCTh TOMO- U
reTepOreHHON peaKIMU. JHEPrusli aKTUBAIIUU.

dakTophl, BIMSIOIIME Ha CKOPOCTh XHMMHUYECKOM peakuuu. llpupona pearupyromnmx
BemiecTB. Temmneparypa (3akon Bant—Todda). Koumenrpamusa. Karamuzatopsl u
KaTajJiu3. TOMO- W TIeTEepPOreHHbIM, HUX MeXaHUu3Mbl. @DOEepMEeHTHhI, HUX CpPaBHEHHUE C
HEOPraHMYECKHUMHU KaTajIu3aTopaMH. 3aBHCHUMOCTb CKOPOCTH pEaKIHUH OT MOBEPXHOCTH
CONPUKOCHOBEHMUSI PEAarupyroninx BEIIESCTB.

O0paTuMoCcTh XUMHYECKHX peaknuii. XuMuuyeckoe paBHoBecue. [loHsTHE 0 XMMHUYECKOM
paBHOBecuHu. PaBHOBeCHBIE KOHIEHTpalMHd. JMHAMHUYHOCTHh XHMMHYECKOTO PABHOBECHSI.
dakTophl, BIUSIIONIUNE HA CMEIIEHHUE PABHOBECHUSI: KOHIIEHTpANMsl, JaBJI€HUE, TEMIIEpaTypa
(mpunumn Jle [laTtenbe).

MAemoncmpayuu

IIpeBpamenue kpacHoro ¢ocdopa B Oenbrid; Kuciopoaa B 030H. Moaenu OyTaHa ©
n3o0yTaHa.

IHonydyeHnue Kuciopoaa U3 NEpoKcUIa BOAOPOAA U BOAbI; Aeruaparanus dtaHosa. Llenouka
npeBpamienui P— P2Os— H3PO,; cBolicTBa yKCYCHOM KHMCJIOTHI; pEakKIHuU, HWIAYIIUE C
o0pa3oBaHHWEM OCajJKa, ra3da M BOJbI; CBOMCTBA METAJJIOB, OKUCJICHUE aJIbJACTH/Ia B KHUCIIOTY
U CIIUPTa B aJIbJICTHI.

Peakuuu ropenusi; peaknuu SHIAOTEPMHYECKHE HA IPUMEPE pPEaKLHUU Pa3JI0>KEHUS
(aTraHONIa, KAJIUWHOU CEJUTPHI, OMXpoMaTa aMMOHUSI) U DK30TCPMHUUYCCKHE Ha MHpUMEpE
peakiuii coequHEeHUsT (0OecIIBeUnBaHUE OPOMHOM BOJIbI M pacTBOpa MepMaHTraHaTa KaJlusl
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STHJICHOM, TallleHHuE U3BECTH H JIp.).

B3anmopeiictBue INIMHKA C pacTBOpaMHM COJIIHOM M CEPHOM KHCIJIOT [PU Pa3HBIX
TeMIlepaTypax, pa3HbIX KOHIEHTPALUsX COJISTHOM KHMCJIOTHI; Pa3JIOKEHUE MNEepOKcHaa
KHCJIOpoJa ¢ IoMolnblo okcuaa wmapranna (1V), karamasel cbIporo msica M CBIPOTO
KapTodest.

B3aumoneiicTBHe IMHKA PAa3JIMYHON MOBEPXHOCTHU (ITIOPOILIKA, IMBUIH, I'PAaHYJI) C KUCIOTOM.
Mopenb «KHUIISIIIETO CJI0SD».

Cmemienne paBHoBecusi B cucreme: Fe % + 3CNS ¥ «» Fe(CNS)s3; oMbLUICHHE >KHDOB,
peaKu TepuPpUKaIIU.

3aBUCHUMOCTh CTEHEHHU DJJICKTPOJIUTHUYECKON JHCCOIMAIlMU YKCYCHOW KHCIJIOTBI OT
pa30aBiIcHUS .

CpaBuenue cBoctB 0,1 H pacTBOpoB cepHOM U CEPHHUCTOM KHUCJIOT, MYPaBbUHOU U
YKCYCHOW KHCJIOT; TUAPOKCHUJIOB JIUTHUSI, HATPHUSI U KaJIUSI.

Ilpakmuueckue pabomul (6uodeo0demMoHcCmparjiist)

ITonyuyeHnue kuciaopoaa pa3jIo>K€HUEM IIepMaHIraHaTa Kajaus.

Peaknuu, wmaymme c oOpa3oBaHWEM oOcajka, Ta3a WA BOAbl ISl OPraHUYECKHUX U
HEOPraHUYICCKUX KHUCJIIOT.

1.8. Pacmeopui

ITonsitue o pacrBopax. PuU3MKO-XMMHYECKAsl IIPpUPOJa PACTBOPEHHUsI U PaACTBOPOB.
BzanmoneiictBue pacTBOpUTENIsT U PACTBOPEHHOIO BellecTBa. PacTBOpHMOCTH BEIIECTB.
CnocoObl BeIpa>ke€HHsI KOHLIEHTPALUW PacTBOPOB: MaccoBasi J0JIsSI pacCTBOPEHHOI'O BEILIECTBA
(rmporieHTHAsT), MOJISIpHAS.

Teopusi JJeKTPOJIUTHYECKOM auccouuanum. MexaHu3M JMCCOLIMAllMM  BEIIECTB C
pa3jIMYHBIMHA THUIIAMHA XHMMHWUYECKHMX CBsizeM. Bkiaa pycckux yudeHbIX B pa3BUTHUE
OpeJcTaBIeHUN 00 »BIEKTPOJUTHUECKON auccoriiaiiii. OCHOBHBIE IIOJIOKEHUSI TEOPUU
AIEKTPOIUTUUECKON auccoruanuu. CTeneHb JJIEKTPOJIMTHYECKON JuccolUaluM |
(paxToph!l ee 3aBUcUMOCTH. CHUIIbHBIE U CPEJHUE IIJIEKTPOJIUTHI.

Jucconmanyst Boasl. BomopoaHslii nmoka3artenb. Cpela BOAHBIX PacTBOPOB 3JIEKTPOJIMTOB.
Peakiinn oOMeHa B BOJHBIX pacTBOpPaxX 3JE€KTPOJIUTOB.

I'mapoan3 kak oOMeHHBbIi mnpouecc. HeoOpaTUMbBIM T'MIPOIN3 OpPraHUYECKUX U
HEOPraHUYECKUX COSNUHEHUMN U €ro 3Ha4y€HHE B NIPAKTUYECKOMN IE€SITEJIbHOCTH YEJI0BEKa.
Ob6patumbiii ruaponauns cojie. CtyneHuaTblid ruapoamns. llpakThuueckoe NpHUMEHEHHE
TUApOJIN3a.

IM'maponu3 opranudeckux BemlecTB (OCJIKOB, >XUPOB, YIJICBOJOB, MOJUHYKJICOTHIOB,
AT®) u ero OMOJIOTHYECKOE M NpaKTHUYecKoe 3HadeHue. OMbUICHHE >KHPOB. Peakiiust
aTepUPUKAITHH.

Aemoncmpayuu

CpaBHEHHE DJJIEKTPOIIPOBOJHOCTH PACTBOPOB 3BJIIEKTPOJUTOB. (CMelleHne paBHOBECHUS
JUCCOIHAIINN CJIA0BIX KHUCIOT. MHAUKATOPhl U U3MEHEHHE MX OKPACKHU B Pa3HBIX cpelax.
CepHOKHCIIBIN U (PepMEHTATUBHBIN THAPOJINU3 YIIIEBOJIOB.

IMunponms kapOboHaTOB, CyJIb(GATOB U CHJIMKATOB MICJIOYHBIX MeTaJT10B; HUTpaToB cBuHOA (I1)
WJIU LIUHKA, XJIOpHUJIa aMMOHHUSI.

JlabopamopHnutit onvim (6uoeooemMoncmpayius)

XapakTep IMCCOLHAIIUU PA3JIUYHBIX THAPOKCHUIOB.

Ilpaxkmuueckoe 3anamue

[IpuroroBneHue pacTBOPOB pa3IUUYHBIX BUJIOB KOHIIEHTPALIUHU.

1.9. Oxucraumenvrno-6occmanosumeibrble peakuuu. Qﬂekmpoxwwuqemcue
npoyeccsl
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OKHCIUTEIbHO-BOCCTAHOBUTEJIbHbIe peakuuu. CTeneHb OKHCIIeHUs. BoccTtaHoBUTENM M
OKUCJIUTEIIN. OxucneHue U BOCCTaHOBJICHHEC. Basknueimue OKUCJIUTEIIHN u
BOCCTAHOBUTEJIM. BoccTaHOBUTENBbHBIE CBOWCTBA METAJJIOB — IIPOCThBIX BEIIESCTB.
OkucIUTEIbHBIE M BOCCTAHOBUTEJIbHBIC CBOMCTBA HEMETAJJIOB — MPOCTHIX BEIIIECTB.
BoccranoBuTesibHBIE CBOMCTBA BEMISCTB, OOpa30BaHHBIX JJIEMEHTAMHU B HU3IICH
(oTpuIIaTEIBHOM) CTCIICHU  OKHCJICHHUSI. OxHCIUTEIbHBIC CBOIiCTBa BCIIICCTB,
0o0pa30BaHHBIX 3JIECMEHTAMH B  BbICIICH (IMTOJIO)KHUTEIBHOM) CTEIIEHU OKHCIICHUSI.
OKHUCIUTEIbHBIC U BOCCTAHOBHTEIIBLHBIC CBOMCTBA BEMIECTB, 00pa30BaHHBIX JJIEMEHTAMHU B
NPOMEKYTOUYHBIX CTEHNEHSIX OKHUCJICHUSI.

Kuaccupukanusi OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuii. Peaknyumn Me>xaToMHOTo U
MEKMOJIEKYJISIPHOTO  OKHMCJICHUSI-BOCCTAHOBJIEHUsI. Peakumu  BHYTPUMOJIEKYJISIPHOTO
OKHCJICHHUSI-BOCCTAHOBJICHUS . Peakuun CaMOOKHCJICHUSI-CAMOBOCCTAHOBJICHU S
(AuCTIPOIIOPIIMOHUPOBAHMS).

MeToapl COCTAaBJIEHMSI YPABHEHUM OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX peaknui. Meron
AJIEKTPOHHOTO Oajtanca. BimsiHue cpenibl Ha MPOTeKaHUE OKHCINUTEIHhHO-BOCCTAHOBUTEIIbHBIX
POIIECCOB.

XuMHUYecKre UCTOYHUKHM TOKA. DJIEKTPOIHBIC MOTCHITHABI. Psi cTaHAapTHBIX 3JIEKTPOIHBIX
MOTCHIINAIOB (DJIEKTPOXUMUYCCKUN PsIJI HANPSOKCHHUH MeETaJlJIOB). [ajlbBaHHYECKHE
3JIEMEHTBI W NOPUHOMUIIBI HUX pabotrbl. CocTaBjiieHHWE TaJlbBAHUYECKHUX DJJICMEHTOB.
O0pa3zoBaHre TaJIbBAHUYECCKHUX IIap NOPU XHUMHUYECKUX TIpolieccax. [‘agpBaHHYECKHE
SJIEMEHTHI, IIPUMEHSIEMbIE B >KU3HH. CBUHIIOBAsi aKKyMYyJIsITOpHasi Oarapesi, HHUKEJIb-
KaJIMUEBBIC OaTapeu, TOTUITUBHBIC JICMEHTHI.

DJIeKTPOJIM3 PACIUIABOB M BOJAHBIX PACTBOPOB JJIEKTPOJUTOB. [Iponiecchl, MpOUCXOIsIIIre
Ha KaToJe U aHoJe. YPaBHEHUSI DJIEKTPOXHUMHYECKHX IIPOIIECCOB. DJIEKTPOJIU3 BOJIHBIX
PacTBOPOB ¢ MHEPTHBIMU DJIIEKTPOJAAMH. DJIEKTPOJIU3 BOJAHBIX PACTBOPOB C PACTBOPHUMBIMH
ajekTponamu. [IpakTuueckoe MpUMEHEHHUE DJICKTPOIH3A.

MAemoncmpavyuu

BoccraHoBneHne nuxpomMara Kajiusl IIMHKOM. BoccraHoBiienue okcuna menu (I1) yriem u
BOJIOpoAOM. BoccraHoBieHMe auxpoMara Kajdsl ATHUJIOBBIM CHUPTOM. OKHCIUTEIIbHBIE
CBOMCTBAa  a30THOM  KHCJIOTHI. OKHCIMTEJIbHBIE  CBOWMCTBA  AUXpoMaTra  Kajiusl.
lanmpBaHMYeckue 2JIEMEHTHI U OaTaperKH.

DexTposu3 pactBopa xyopuaa meau (I1).

Jlabopamopnuvie onvimut (6UO€00EeMOHCMP AL USL)

B3anmonelicTBre METAJJIOB ¢ HEMETaJULIaMH, 4 TaK»Ke C pacTBOpaMHU COJIEUM U pacTBOpaAMHU
KWCJIOT.

B3anmopelictBue CEpHOM M a30THOM KHCJIOT C MEABIO.

OkucIUTeIbHBIE CBOMICTBA MEpMaHTaHaTa KaJusl B Pa3JIMYHBIX Cpelax.

Ilpakmuueckaa paboma
Pemrenne 3a1a4 o ypaBHEHHSIM XUMHYECKHUX PEAKIIUH

1.10. Knaccuguxauyus sewpecms. Ilpocmolie sewecmaa

Kaaccudukanusi Heopranmieckux BemecTB. [Ipocteie u ciioxxHble BemlecTtBa. OKCHUABI, UX
KJ1accuuKarusi. I'mapokcuabl (ocHoBaHwMsI, KHCJIOPOJICOIEp KAIIHE KHCJIOTHI,
aM(doTepHbIE  THIPOKCHUJIBI). Kuciaorsl, UX  KJIaccupukKanus. OcHoBaHUs, ux
knaccudukanusi. Conu cpegHre, KUCIble, OCHOBHBIC U KOMILJICKCHBIE.

Metamasl. [losokeHrne MeTaIoB B MEPUOTUUCCKON CHUCTEME U OCOOCHHOCTH CTPOCHHS HUX
atomoB. IIpocThie BemiecTBa — METaJJIBI. CTPOCHHE KPUCTAJIJIOB W MeETaJJIMYecKas
XuMHU4YecKasi cBsi3b. OOmme (pu3myecKkue CBOWCTBA METAJIJIOB U UX BOCCTAHOBUTEIBHHBIC
CBOMCTBA: B3aHMMOJICHCTBHE ¢ HeMeTalaMu (KHCJIOPOJAOM, rajloreHamMHu, Cepoi, a30ToM,
BOJOPOJIOM), BOJOM, KHCJIIOTaMH, pacTBOpaMH COJICH, OpPraHHYEeCKHMH BEIICCTBAMU
(ctupramm, rajoreHajdkaHamMu, (GEHOJIOM, KHCJIOoTaMHu), miejiouamMmu. OKCUAbl |
TUJIPOKCUJIBI METAJIJIOB. 3aBUCUMOCTh CBOMCTB 3THUX COCIUHEHHUH OT CTENEHEH OKHWUCIICHUS
METAJUJIOB. 3HAaY€HUE METAJIJIOB B IMMPUPOJAEC U >KU3HU OPTaHU3MOB.
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Koppo3uss merasioB. [loHsiTue KOppo3uu. XUMHYECKassh KOPPO3HUsi. DIEKTPOXHUMUYECKAS
Koppo3usi. Crioco0bl 3alIUThl METAIJIOB OT KOPPO3UH.

O0mue cnmocoObl MOJYy4YeHUs] MeTaJLIOB. MeTauibl B npupojic. MeTaiyprusi U €€ BHUJIbI:
OUPO-, TUIAPO- U BJIEKTPOMETAIUIIYPrUsi. DJIEKTPOJIN3 PaCIIaBOB U PACTBOPOB COEIMHEHUM
METAJIJIOB U €r0 NNPaKTUYECKOE 3HAUEHUE.

Hemeranabl. Ilonoxxenue HemertassioB B Ilepnonnueckoil cucreme, oCOOEHHOCTH CTPOCHUS
UX aTOMOB. DJIEKTPOOTPULIATEIBbHOCTD.

Biaropoanbie ra3pl. DJIEKTPOHHOE CTPOCHHUE aTOMOB 0JaropoHBIX ra30B U OCOOEHHOCTH UX
XUMHUYECKUX U PU3NUECKUX CBOMCTB.

Hemerannber — mnpocTelie BemiecTBa. KX aroMHOE HW  MOJICKYJISIDPHOE CTPOCHHE WUX.
AJtoTponus. XUMHUYECKHUE CBOMCTBa HEMETAJLJIOB. OKHCIIUTEIIbHBIE CBOMCTBA.
B3auMOJECTBUE c MeTaJlJIaMH, BOJIOPOJIOM, MeEHee AJIEKTPOOTPHUIIATCIIBHBIMHU

HEeMeTaJulaMH, HEKOTOPbIMH CJO0>XHBIMH BellecTBaMU. BoccTaHOBUTENBHBIE CBOMCTBA
HEMETAJUIOB B peaknusix ¢ (PTopoM, KHCIOPOJOM, CJIOKHBIMH BEHIECTBAMH —
OKHMCJIUTEISIMU (a30THOM M CEPHOM KHCJIOTAMH U JIP.).

Aemoncmpayuu

Konnexkmust «Kitaccnukaimst HEOpraHMYECKUX BEIISCTB» MW 00pa3mnbl HpeiacTaBUTENCH
KJIACCOB.

Komnexknus «Knaccubukanusi opraHMYECKUX BEHIECTB» W 00pas3iibl MpeacTaBUTEIICH
KJIACCOB.

Mogenn KpUCTAIUIMYECKUX PELIETOK METAJIJIOB.

Konnekuust MetasiiioB ¢ pa3HbIMU (GU3UYECKUMH CBOMCTBAMU.

B3aumopeiictBue JnUTHsI, HaATpUsl, MarHusi M >Kejie3a ¢ KHCJIOPOAOM; IIEJIOYHBIX
METaJUJIOB C BOJIOM, coupTramMu, (EeHOJIOM; MHHHKA C pacTBOPaAMH COJISHOM M CEpHOU
KHCJIOT; HATPHUsI C CEpPOM; AJIIOMHHHS C MOAOM; >Kejle3a C pacTBOPOM MEIHOIO KyIlopoca;
AJIIOMHUHUSI C paCTBOPOM €1KOIro HaTpa.

OKcuabl U THAPOKCUIBI XpoMa.

Koppo3ust meTamioB B 3aBUCHUMOCTH OT YCJIOBHH.

3ammTa  METaJIJIOB OT KOPPO3MM: o00pa3lbl «HEpPI>KaBEEK», 3alIUTHBIX HOKPBITHM.
Konnekuus pyn.

DJEeKTPOJIN3 pacTBOPOB COJIEH.

Mojsienn KpHUCTAJUIMYECKHUX pelIeToK Hojaa, aimasza, rpadurta. Asuiorponusi ¢ocdopa,
cepbl, KUCJI0pOAaA.

B3aumogeicTBue BOOpoAa ¢ KHCIOPOJOM; CYypbMbI C XJIOPOM; HATpHUsl C HMOJOM; XJiopa C
pacTBOpoM OpoMHUIa KaHsl; XJIOPHOM U CEPOBOJOPOJIHON BOABI; 0OECIIBEYMBAHUE OPOMHOM
BO/JIbI PTUJICHOM MJIU all€TUJICHOM.

Jlabopamopnsie onvbimuvl (6UOEO00EMOHCMPAUUSL)

O3nakomiieHHEe ¢ o0pa3naMu IpeAcTaBUTENIEed KJIacCOB HEOPraHMYECKHUX BEIIECTB.
O3HakomyieHHMEe ¢ o0pa3namMu IpeacTaBUTENeH  KJIacCOB  OPraHMYECKHX  BEIIECTB.
O3HakoMIIEHHE C KOJUIEKIIUEN PYI.

ITonyuenue kuciaopona u ero cporicrsa. [lomyueHue Bogopoaa U €ro cBoOMcTBa.

ITonyuyeHue nmiacTU4ecKoOM cepbl, XUMHUUYECKHE CBOMCTBA cephl. BzanmonaeiicTBue MeTaljIoB
C pacTBOpaMH KHCJIOT M cojieii. CBOMCTBa yrisi: aJlcOPOIIMOHHBIE, BOCCTAHOBUTEIIbHBIE.
B3anmopelicTBue NMHKA WJIM aJIIOMUHUS C paCTBOPAMM KHCJIOT M Ienoder. OKpalinBaHue
MJIaMEHU KaTHUOHAMHU IIEJIOYHBIX U HIEJT0YHO3EMEIBbHBIX METAJJIOB.

Ilpakmuueckue pabomut

U3y4YEHUE KOPPO3UU METAIIJIOB,;

W3y4YEHUE HEMETAJIOB U UX CBOWCTB.

1.11. OcHosuble K1accvlt HeopeaHUYEeCKUX COeOUHEeHUU
BO}IOpO}IHbIe COCIMHCHUN HEMETAJIJI0B. HonyquHe aMMHaKa M XJIOpoBOAOpOAa CHMHTE30M U
KocBeHHO. duznyeckue cBorictBa. OTHOMICHHE K BOJIE: KMCJIOTHO-OCHOBHBIE CBOMCTBA.

Okcuabl M aAHTWIPUIbI KAapOOHOBBIX KHCJOT. HecosieobOpasywmime U cojieo0pa3yromime
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okcuabl. KucioTrHbele oKkcuabl, X cBoiicTBa. OCHOBHBIE OKCHUJIBI, UX CBOMCTBA. AMpoTepHBIE
OKCHJBI, UX CBOMCTBA. 3aBUCHMOCTHb CBOMCTB OKCHJOB METAJIJIOB OT CTEHNEHU OKHCJIECHUS.
AHTrUIpuabl KapOOHOBBIX KHCJIOT KaK aHAJIOTH KHUCJIOTHBIX OKCHIOB.

Kucaorel. Kuciorsl B cBeTe TEOpUH DIIEKTPOJIMTUYECKOM auccouuranuu. Kwuciaorsl B
CBETE MPOTOJNUTHYECCKOW Teopuu. Kiaccudukaimsi HEOpraHUYECKUX KHCIOT. OO0mue
CBOMICTBA KHCJIOT: B3aMMOJICHCTBHE KHUCJIOT C METa/lJlaMH, OCHOBHBIMU U aM(pOTCPHBIMH
OKCHJIaMU W THAPOKCUIAMH, COJISIMH, OOpa3oBaHHWE CIIOXKHBIX 3(pupoB. OcobeHHOCTH
CBOMCTB KOHLIECHTPUPOBAHHON CEPHOU M a30THOM KHCJIOT.

OcHoBanusi. OCHOBaHUsI B CBETE TECOPHUH DIIEKTPOJIUTHUECKON nuccoupannu. OcHOBaHUS
B CBETEC MPOTOJIUTHYECKOW Teopuum. Kiaccudukarnmsi ocHoBaHUN. XHUMHUYECKHUE CBOWUCTBA
IeJIoued U HEpaCTBOPUMBIX OCHOBaHHM. CBoMCcTBa OCCKUCIOPOIHBIX OCHOBAHUIN: aMMHUaKa
U aMUHOB.

Amd¢ortepHbie coeanHeHusi. AMGOTEpHbIE OCHOBAHUSI B CBETE IPOTOJIHUTHYECKOU TEOPHUH.
AM@OTEpHOCTh OKCHUIOB W THUIAPOKCHIOB TEPEXOJHBIX METAJJIOB: B3aUMOJCUCTBHE C
KHCJIOTAMH U HICJIOUYaMU.

Coan. Kimaccudukarst 1 XuMu4eCKHe CBoMcTBa cosieii. OCOOEHHOCTH CBOMCTB COJICH.
Il'eneTnueckasi CBsI3b MEKAYy KJaccaMHM OPraHUYECKUX M HEOPraHUYeCKHUX COeAMHEHUI.
IloHsiTHE O TEHETUYECKON CBSI3U M I'€HETHYECKHUX PsijlaX B HEOPraHUYECKOW U OPraHUYEeCKON
XUMHUH. ['eHeTHYeCKHe Psi/ibl MeTal1a (Ha mpuMepe KaJIbIIUsI U JKeJie3a), HemeTtasuia (cepbl U
KPEMHHUSsI), MEPEXOaHOTO0 djieMeHTa ([uHKa). [eHeTHUYeCKHUe psiibl U TCHETHYCCKAasl CBsI3b B
OpraHuYecKoi XuMuUuMu. ENTMHCTBO MHpa BELIECTB.

[Memoncmpauuu

Konmeknuu KHUCIOTHBIX, OCHOBHBIX U aM@OTEepHBIX OKCHUIOB, JIEMOHCTpalHUs HX
CBOMCTB.

BzanmopeiicTBe KOHOEHTPUPOBAHHBIX a30THOM M CEPHOM KHCJIOT, a TaK>Ke pa30aBJICHHOM
A30THOM KHUCJIOThI C MEABIO.

Peaknust «cepeOpstHOTO 3epKajiay JJisi MypaBbUHOW KHUCIJIOTHI.

B3aumogeiicTBue pacTBOpa THIPOKCHIA HATPUS C KHCJIOTHBIMH OKCUJIAMHU (OKCHIOM
dbocdopa (V)), amborepHbIMH TUAPOKCUAAMHU (TUAPOKCHUIOM ITUHKA).

B3aumoneiictBue amMuaka ¢ XJOPOBOAOPOJAOM M BOJAOM. AHAJIOTUYHO  JJs
METUJIaMHUHA.

B3zaumonelictBue aMHHOKHCIOT C KHCJIOTaMH W 1eaodyamMu. OcyliecTBIIEHHUE
NepexX0J0B:

Ca — CaO — Ca,(PO,), —Ca(OH)

P— P>Os —H3POy

Cu— CuO — CuSO4—>Cu(OH)2 — CuO— Cu

CoH50H — CoHy —> CoHyBro

Jlabopamopnuvie onsimol (6UO€CO00EMOHCMPAUUSL)

I[TonyueHnue u cBoiicTBa yrieKHUCJIOro rasa.

CBolicTBa COJISTHOM, cepHOH (pa30aBJIeHHOM) U YKCYCHOM KHCIIOT.

BzaumopetictBue tuapokcuga Hatpusi ¢ coiisimu (cyiabdarom meau (1) u xmopumom
aMMOHMUS).

Paznosxenue rugpokcua Meau.

I[Monyuenue u amdoTepHbIe CBOWCTBA THUIAPOKCcHAA altoMUHUsI. [lomydeHHe >KECTKOM BOJIBI
U U3Y4YCHHE €€ CBOMCTB. Y CTPAHEHUE BPEMEHHOMU U MOCTOSITHHOM >KECTKOCTH.
Ilpakmuueckoe 3anamue

I[Tonyuyenue xiaopoBoAOpOAAa M COJSTHOM KHUCIOTHI, X cBoMcTBa. [lomyyenue ammuaka, ero
CBOMCTBA.

2. Opranuyeckasi XuMus

2.1. Ilpeomem opeanuueckou xumuu. Teopus cmpoeHus opeaHuyecKux
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coeouHeHUull

IIpeamer opranmyeckoii xumMuu. [TloHsATHE 00 OpraHUYECKOM BEIISCTBE M OPTaHUYCCKOM
xumMnuu. KpaTkuil o4depK HMCTOPUHM Pa3BUTHUSI OPraHUYECKOW XWUMHHU. Butanusm u ero
Kkpyuienue. OcCoOOEHHOCTH CTPOEHUsI OpraHudyecKux coenuHeHuii. KpyroBopor yriepona B
Opyupoae.

Teopusi crpoeHusi opranMyeckux coeauHenuii A.M. byriaepoBa. [Ipeanoceuiku co3gaHust
TeopuM cTpoeHHsi. OCHOBHBIE I10JI0>KEHUsI Teopuu cTpoeHust A.M. BbytiepoBa. Xumuueckoe
CTpO€HHE Hu CcBoMcTBa opranundyeckux BemlecTB. Illonssitue 00 wu3omepun. CriocoObl
OTOOpa>KeHUsI CTPOCHHUSI MOJICKYJbl (popMyJiibl, wmoaenu). 3HadeHue Teopuu A.M.
ByTneposa 1yist pa3BUTHSI OPraHUUYECKOM XUMHUU U XUMHUYECKUX TIPOTrHO30B.

CTpoeHmne artoma yriiepoja. OIJEKTPOHHOE O00JIako u opbOuTanb, S- W p-opOuUTaIIn.
DNEeKTPOHHBIE M JJIEKTPOHHO-rpaduyeckue (opmMyJsibl aroMa yrjaepoja B OCHOBHOM H
BO30Y>KJIEHHOM cocTosiHUsAX. KoBajlleHTHast XMMUYecKasl CBsI3b U €€ KiaccupuKauusl Io
croco0y nmepekpbiBanust opoutaneit (y- u p-cBsizu). [lonsitue rubpuanzanuu. PazmuyHbie
TUTIBI TUOpUIM3aUU U popMa aTOMHBIX OpOuTajieii, B3aUMHOE OTTaJIKUBaHUE THOPUIHBIX
opOuTasieil U UX PacHoJIO>KEHHE B IMPOCTPAHCTBE B COOTBETCTBUH C MHHHUMYMOM SHEPIrUU.
l'eomeTpusi MoJieKyJl BeELIECTB, OOpa30BaHHBIX aTOMaMH YyIJIEpoJa B Ppa3JIMUHBIX
COCTOSIHUSIX TUOPHUIU3AIIUH.

Knaccudukanus opranmdeckux coeanmHenuid. Kinaccudukammsi opraHUdecKuX BEIISCTB B
3aBUCHMOCTH OT CTpPO€HHs yrjepoaHoil wnemnu. IloHsiTue QYHKIMOHAJIBHOW T'pYIIIBI.
Kiaccudukarmst opraHMYecKHUX BEIECTB M0 THUITY (YHKIITHOHAJIBHOU TPYIIITHI.

OcHOBBI HOMEHKJIATYPbI OpraHuvecKux BelleCTB. TpuBuajgbHbIC Ha3BaHUs.
PanuonanpHass HOMEHKJIAaTypa Kak ImpeninecTBeHHUNa HomeHkiatypel  |UPAC.
Homenkmnarypa IUPAC: PUHITATIBI oOpazoBaHUs Ha3BaHWM, CTapUIMHCTBO

(pyHKIIMOHANBHBIX TpyIN, uUX obo3HaueHue B Mnpedukcax U cyPpdukcax Ha3zBaHUU
OpraHUYEeCKHUX BEIIECTB.

Tunbl XUMHYECKHMX CBfi3eli B OPraHM4YecKHUX COeAMHEHHUSIX H CHOoCOObI HMX pa3pbiBa.
Knaccudpukarmsi KOBaJIEHTHBIX CBSI3€H MO AJIEKTPOOTPHIATEIIBHOCTH CBSI3aHHBIX aTOMOB,
cnoco0y IepeKpbIBaHUsI opOUTajiel, KpaTHOCTHU, MeXaHU3My oOpa3oBaHusi. CBsI3b NPUPOJIBI
XUMHUYECKON CBSI3U C THUIIOM KPHUCTAJUTMYECKOW PEIIETKH BENIeCTBa U €ro (PHU3MISCKUMH
cBolicTBaMu. Pa3pblB XUMHYECKOM CBsI3UW KaK IIpollecc, OOpaTHBIM €€ 00pa30BaHUIO.
l'oMonuTHUUECKUN M TeTepOJIMTUUECKUN pa3pbhIBbI CBsI3€i, UX COIMOCTABJIEHHE C OOMEHHBIM
U JOHOPHO-AKIIENTOPHBIM MEXaHU3MaMH UX obpazoBaHusi. [loHsiTue cBOOOIHOTO paauKara,
HYKJICO(PHUIIBHON U 371€KTPO(UIBHON YaCTHULIBI.

Kaaccudpukanusa peakumii B oprannmveckor xumuu. IlonsaTtme o Tmnax m MexaHu3sMax
peakuuii B opranndecko xumuu. Cyb6ctpar u pearent. Knaccupukanusi peakiiuii 1o
U3MEHCHHUIO B CTPYKType cyOcTpara (ODpuUCOeIWHEHUE, OTIICIUICHUE, 3aMelleHue,
H30MEepHU3alIIUs) u THITY peareHTa (panukanbHBIE, HYKJICODHUIBHBIE,
anekTpoduibHbie). Peaknuu mnpucoenuueHus (A, A), osaumunupoBanust (E),
zamernenust (S, S, S), usomepmsanuu. Pa3sHOBHIHOCTH peakIUi Ka>KJA0ro THIIA:
TUAPUPOBAHUE W  JIETUAPUPOBAHHE, TaJIOTEHUPOBAHWE W  JeTraJIorTeHUpOBaHUE,
rugpatanus W Jieryapartanusi, THAPOraJoreHHpPOBaHUE U JAETHJApOoraJoreHupOBAHUE,
MOJIMMEPU3AILIUsI U NOJIUKOHJICHCAIIUsI, TleperpynnupoBka. OcoO0€eHHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH B OPraHUYECKON XUMHUH.

CoBpeMeHHbIE MNpeJACTABJEHHUSI O XHMMHYECKOM CTPOEHHMM OpPraHU4YecKUX BellecTB.
OcHOBHBIEC HAaIIpaBJIEHUsI pa3BUTUsI Teopuu cTpoeHust A.M. bByrtiuepoBa. HM3omepust
OpPraHMYeCKUX BeImecTB U e¢ Buabl. CTpyKTypHasi HW30MEpHUsi: MeXXKJlaccoBas,
YTJIEPOJHOIO CKeJeTa, IMOJIOKEeHUSI KpaTHOM CBsI3M U (QYHKIHMOHAJIBHOW TIPYIIIHI.
IMpocTpaHcTBeHHAasT U30MEPHSI: reoMeTpudecKast " OTITHYEeCKasl. IMonsiTue
ACUMMETPHUYECKOT0 IIeHTpa. buosorndyeckoe 3HadyeHUE ONTHYECKOM HM30Mepur. B3ammHoe
BJIUSIHUE aTOMOB B MOJIEKYJIaX OPTaHHUYECKHX BEIIECTB. DJIEKTPOHHBbIE dP(PEeKTHl aTOMOB
M AaTOMHBIX TpyHnn B OpraHUYECKHUX MoJIeKyjaax. WHIYKIUOHHBIN 3¢ deKT,
MOJIOKUTEIBHBI M OTPHUIIATEIIBHBIN, €ro ocoOcHHOCTH. MezomepHbiii 3hdekT (3ddekT
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COMPSI>)KCHUST), €ro 0COOCHHOCTH.

MAemoncmpayuu

Kostekiimu opraHvMyecKux BeIIecTB (B TOM YHCJIE JIEKApPCTBEHHBIX MpernapaTroB, Kpa-
chTeseit), MaTeprualioB (IPUPOIHBIX U CUHTETUYSCKUX Kay4dyKOB, IIACTMAaCC U BOJIOKOH) U
u3jenii u3 Hux (HUTEeH, TKaHEH, OTJACJIOYHBIX MAaTCPHUAJIOB).

Mopaenu monekyn CH , C H ,,CG H,, C H, CH, OH — mmapoctep>KHeBbIe U O0BEMHBIEC.
Moiesi OTTaJIKUBaHUSI THOPUIHBIX OPOUTAJICH C TIOMOIIBIO BO3AYIIHBIX IIAPOB.
BzaumojeiicTBHEe HATpHUs C 3TAHOJIOM U OTCYTCTBHEC B3aMMOJICUCTBHUSI C JUITUIIOBBIM
aupom.

OmBITHI, TOATBEP KIAOIINE HATNYUE (PYHKIHUOHAIBHBIX TPYNIT Y COCAUHEHUU pa3IMYHBIX
KJIaCCOB.

JlabopamopHnutit onvim (6uoeooemoncmpayus)

HM3roroBieHrue Moaesieii MOJIEKYJI MPEJICTAaBUTEIICH pPa3IMYHBIX KJIACCOB OPraHUYECKHUX
COCIMHEHUN.

Ilpakmuueckue 3anuamus

U3Yy4YCHHUE BUJIOB H30MEPHUH;

U3yuYeHHE KiacCU(DUKALMU OPraHMYECKUX COCAMHEHUI U THIIOB XUMUYecKuX cBsizeld B OC;

W3yYeHHE HOMEHKJIATYPbl OPraHMYECKUX COCAMHCHUIA.

2.2. Ilpeodenvubie y2i1e6000p00bl

T'omosiornueckuii psaa ankanoB. [lonsitme 00 yriieBomopomax. OCOOEHHOCTH CTPOCHUS
OpeaeabHbIX YIJI€BOJI0POA0B. AJIKaHbl KaK MPEACTAaBUTEIM MPEAEIbHBIX YIJIEBOJOPOIOB.
DJIEeKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl MEeTaHa W JAPYIruX aJKaHOB.
l'omonorunueckuii psia 1 usomepusi napaduHoB. HopmanbHOEe M pa3BEeTBICHHOE CTPOCHHUE
yriaepoaHoil nenu. HomMeHkIiaTypa ajKaHOB U aJKWUJIbHBIX 3amMecTUTener. dusnydeckue
CBOMCTBA aJIKaHOB. AJIKAHbI B IIPUPOJE.

XuMuueckue cBoiicTBa ajJkaHoB. Peaknuu S ;- Tuma: rajgoreHupoBaHue (paboTsl
H.H. CemenoBa), HuTpoBanue no KoHoBamoBy. MexaHHU3M peakIUU XJIOPUPOBAHUS
ajikaHoB. Peaknuu nermapupoBaHWsi, TOPEHUsI, KAaTAJIUTHYECKOIO OKHCIICHHUSI AJIKaHOB.
Kpekunr ankaHoB, pa3jiMyHbIE BHJbl KpPEKHUHra, HOPHUMEHEHHE B MPOMBIIIJIEHHOCTH.
IInponn3 n KOHBEPCHUsI METAHA, U30MEPU3ALHsl AJIKAHOB.

IIpumeHeHue H cmoco0bl MOJIydYeHUs ajJkaHoB. OOJlacTH TMPUMEHEHHUsSI aJKaHOB.
[IpoMbIlsieHHBIE  CHOCOOBI  MOJIYYE€HHsI  aJIKaHOB: MOJIydeHUE U3  IMPUPOJHBIX
UCTOYHHUKOB, KPEKHHI' mapadUHOB, MOJIy4Y€HHE CHUHTETHYECKOro OeH3WHa, razu@uiaiivs
yIisi, THUApUpOBaHUE aJikaHoB. JlaGopaTopHble cIOCOOBI MOJIyUY€HHsI aJIKaHOB. CHHTE3
Bropna, nexkapOokcuianpoBaHue, THAPOIN3 KapOuaa aJlOMUHHUS.

Hukaoankanbl. ['oMoJOTHYECKHUN psiA W HOMEHKJIaTypa IHUKJIOAJIKAaHOB, WX oO0IIas
(popmyna. IloHsiTue 0 HaOps>KEHUM HUKJa. M3oMepHsi IUKIIOAJIKAHOB. MEXXKJiaccoBasl,
YTJIEpOAHOIO  cKejera, reomerpuueckasi. [lomyyenme wu  ¢u3nyueckue  CBOMCTBa
IUKJIOAJIKAHOB. XUMH4YecKHue CBOMCTBa IUKJIOAJIKAaHOB. Crieniuduka CBOMCTB
[UKJIOAJIKAHOB C MaJlbIM pa3MepoM IHUKJa. Peaknuynm OpUCOENWHEHHsI U PaJUKAIBHOIO
3aMEIIEHUS.

MAemoncmpayuu

Mognenu MoJeKyJl MeTaHa, APYTHX ajJIKaHOB, Pa3JIUYHBIX KOH(MOpMalMui HUKIIOreKcaHa.
PacTBopenue napaduHa B 6eH3MHE U UCIIapEHHUE PACTBOPUTEIISI U3 CMECH.

[ImaBienne mapaduHa U €ro OTHOILIIEHUE K BOAE (PacTBOPUMOCTH, MIJIOTHOCTh, CMauYHUBaHHE).
Paznenenue cmecu 6€H3MH—BOJA C HOMOIIBIO AEJIUTEIIHbHOM BOPOHKH.

l'openne wmerana, npomnaH-OyTaHOBOW cMecH, Imapa@uHa B YCIOBUSIX H30bITKA U
HeJocTaTKa KHCJIOpOo/a.

B3pbeIB cMecn MeTaHa ¢ BO3AYXOM U XJIOpOM. BoccTaHOBIIEHHE OKCHUAOB TSIPKEJIBIX METAJLJIOB
napaguHOM.

OTHOIlIEHHE [UKJIOTeKCaHa K OpOMHON BoOJie W pacTBOpYy II€epMaHTraHaTa KaJiusl.
Jlabopamopnuvie onvimust (6UOE00EeMOHCMP AL UsL)
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HN3rorosseHue Moaeer MOJIEKYJI AJIKAaHOB U raJION€HAJIKAHOB.

HN3roroBnenue nmapa¢pWHUPOBAHHOW OyMaru, UCObITAHUE €€ CBOWCTB. OTHOMICHUS K BOJC U
KHUpaM.

OOHapy>keHHEe BOJbI, Ca)XW, YIJIEKHUCJIOr0 Ta3a B IPOAYKTax TOpPEHUsI CBEYH.
O3HaKOMJICHHE CO CBOMCTBaAaMH TBEpAbIX NapadWHOB: MJIABJIEHHUEM, PacTBOPUMOCTHIO B
BOJIE W OPraHUYECKHUX PpaCTBOPHUTEIISIX, XHUMHYECKON MHEPTHOCTHIO (OTCYTCTBHUEM
B3aUMOJICHICTBUSI ¢ OpPOMHOM BOJIOM, pacTBOpaMH MNepMaHraHaTta Kajiusi, TUAPOKCHUIA
HATPHUsI U CEPHOM KHCIIOTHI).

2.3. Dmunenosvie u ouenosvle yeae8o00poobl

I'omosiornvyeckuii psii AJKEHOB. DJIEKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJIbI
STUJIEHAa W aJIKeHOB. [omonoruueckuii psim u obimast ¢opmysna ajkeHoB. HM3omepus
STHUJIEHOBBIX YIJIEBOJOPOJOB. MEYKKJIACCOBasi, YIJIEPOJHOI'O CKEJIETa, ITOJIOXKEHUSI KpaTHOM
CBsI3U, reomeTrpuyeckasi. OCOOCHHOCTH HOMEHKJIATYPbl ATUJICHOBBIX YTJIEBOJIOPOIOB,
Ha3BaHMSI BAXKHEHMIINX paauKaloB. PU3HUYECKHUE CBOMCTBA AJIKEHOB.

XumMnyeckue CBOHCTBA AJIKEHOB. DJIEKTPOPUIIBHBIN XapaKTep peakiuii, CKJIOHHOCTb K
peaKIusiM MPHUCOCAUHEHHUsI, OKHUCJICHHUsI, mojumepusanuu. lIpaBuio MapkKoBHUKOBA U
ero NHJIEKTPOHHOE oOO0OocHOBaHHe. Peakiuu rajoreHupoBaHUsI, THAPOTraJIOT€HUPOBAHUSI,
rujparaiuu, ruapupoBanusi. Mexanusm AE-peaknuii. [loHsiTHEe 0 peakiusiX MOJIUMeEpU3a-
nuu. ['openue ankeHoB. Peakiimu oKUCIEHUSI B MSITKHUX M JKECTKHX ycaoBUsiX. Peakuus
Baruepa u ee 3HaueHue s O0HApPY>KEHUsI HENpPEACIbHBIX YTIJIEBOJAOPOJIOB, IOJIYUYSHUS
TJINKOJICH.

IIpumeHeHne M CHOCOOBI MOJIyYeHHUSI AJKEHOB. lcriosib3oBaHHWE BBICOKOW PEAKIIMOHHOM
CIOCOOHOCTH aJIKEHOB B XHMMHWYECKOW MNPOMBIIIJIIEHHOCTU. [IpuMeHeHue sTujieHa U IIpo-
nuiieHa. [IpoMbIIIIJIEHHBIE CMOCOOBI TOJIYYEHHsI aJIKEHOB. Peakiium JIeruipupoBaHUs U
KpEeKHHTa aJkeHoB. JlabopaTopHbie CTOCOOBI TTOJIYYE€HUST aJIKEHOB.

Aaxkanuensl. [loHsiTHe M KJTaccuUKaysi TUEHOBBIX YTIJIEBOJOPOJOB IO B3aMMHOMY pac-
MOJIO)KEHUI0  KpaTHBIX CBsi3eii B Mosekylie. OcCoOEHHOCTH  DIEKTPOHHOTO |
OPOCTPAHCTBEHHOTO CTPOCHHS COTIPSI>KEHHBIX THUEHOB. [loHsSITHE O p-2JIEKTPOHHOW CHUCTEME.
Homenknatypa  AUEHOBBIX  yrjIeBOAOpoAOoB. OcCOOEHHOCTH  XUMHUYECKHUX  CBOMCTB
CONPSI>KEHHBIX JHUEHOB KaK CJICICTBUE WX OJIEKTPOHHOro cTpoeHusi. Peakuum 1,4-
OPUCOCTUHECHUS . IHomumepuzarsi  JTHUEHOB. Crioco6b1 MOJTyUYCHHUS JTUEHOBBIX
yriieBogopoaoB: pabotel C.B. Jlebenesa, neruapupoBaHUe aIKaHOB.

OcHOBHbBIE TIOHSITUSI XHMHMH BBICOKOMOJIEKYJSIPDHBIX COeJIMHEHUuH (Ha mnpumepe
NMPOAYKTOB MNOJMMEPHU3ANMH AJKEHOB, AJKAaJMEHOB W WX TaJOreHNPOU3BOJAHBIX).
MoHomep, moJauMep, peaKknusi MNOJIUMEPH3ALMU, CTEINEHb IOJIUMEpPU3alluH, CTPYKTYPHOE
3BEHO. THUObI MOJIUMEPHBIX LENEW: JIMHEWHBbIE, pPa3BETBJICHHBbIC, cuuThie. [loHsiTHE O
CTEPEOPETYJIISIPHBIX ToJiuMepax. IllomumMepsl TepMoOILUIaCTUYHBIE W TEPMOPEAKTUBHBIC.
IlpencraBienue o mnJjacTtMaccax ©M 3jactomepax. [loJIUATHUIIEH BBICOKOTO W HU3KOIO
JlaBJIeHusI, ero cBoWictBa u  npumeHeHue. Karanuzartopsr  Llurnepa—Harra.
I[MomunponuieH, ero MpUMEHEHUE U cBolicTBa. ['amoreHcoepskamire moamuMepsl: TedJI0H,
NOJIUBUHUIIXJIOPHUL. Kayuykn HaTypaJlbHBIM W CHUHTETHUYECKHUE. Conosmmmepsbt
(OyTagueHCTUPOIBHBIN Kay4yyK). ByjikaHu3alus Kkaydyyka, pe3uHa U 300HUT.
Aemoncmpayuu

Mopaenu MOJIEKYJT CTPYKTYPHBIX M IIPOCTPAHCTBEHHBIX H30MEPOB AJIKCHOB M AJIKAJIWCHOB.
Konnekuus «Kayuyk v pe3uHa».

Jemonumepuzanust Kaydyka. CryimieHue MIIEYHOTO coKa KaydyKOHOCOB (MoJtouast,
0JlyBaHYHKOB, pHUKYCa).

Jlabopamopnuvie onvimust (6UOE00EeMOHCMP AL UST)

OOHapy>KeHHUe HEeMNpeNeIbHBIX COeAUHEHUN B KEPOCHHE, CKHUITUIape. O3HaKOMJIEHUE C
oOpa3liamMyd MOOJUATHIICHA W MOJUOpoIMiieHa. Pacro3HaBanuwe o0pa3iioB ajJKaHOB U
AJIKEHOB.

IlpakmuuecKue 3aHaAmMUs
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Ilonydenue >TujieHa aAeruaparalnueii 3THI0BOIO CIIUpTa.

B3anmopeiictBue »STHJIEHA ¢ OpPOMHOM BOJOM, pacTBOPOM TIepMaHTaHaATa KaJlusl.
CpaBHeHHE ITaMEHH JSTHJIEHA C IMJIAMEHEM IMpPeIeIbHBIX YyTIJIeBOAOopoaoB (MeTaHa,
nponaH-0yTaHOBOW CMECH).

2.4. Ayemusrenosvle Yer1e8000pPOObl

I'omosiornyeckuii psii aJKUHOB. JJICKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE alleTUJICHA U
IPYyTrUX aJIKUHOB. ['omMosiormueckuii psiq m obmiast dopmyria ankuHOB. HomeHkiatypa
AlEeTUJICHOBBIX  yriyieBojopoaoB. MWM3omepust Me)kkiaccoBasi, YIJIEPOAHOIO CKeJeTa,
MOJIOKEHUSI KPaTHOU CBSI3U.

XuMH4YeCcKHe CBOWCTBA U NMPUMeHeHHe AJKUHOB. OCOOCHHOCTH pEaKIHM ITPHUCOSTUHEHUS 10
TpoiiHON yriepoa-yriepoagHoi cBsizu. Peakuust Kyuepona. IlpaBuiio MapkoBHHKOBa
MPUMEHHUTEIBHO K alieTuieHam. [[oaBHIKHOCTH aToMa Bojopoja (KHUCJIOTHBIC CBOMCTBa
ankuHOB). OKHcCIIeHHWEe alKHHOB. Peaknus 3enuHCKOro. IlpuMeHeHHE alleTHICHOBBIX
yrieBogopoaoB. IlonuBuHunanerar.

IMonyyenue ankuHoB. [loryyeHue aneTuiieHa NTUPOJIIU30M METaHa U KapOUIHBIM METOOM.
MAemoncmpayuu

Mopenn MoJIeKyJIbl alleTUIIeHa U JPYIruX aJIKUHOB.

ITonyuenue armeTusieHa w3 KapOuaa KaJblysi, O3HAKOMJIeHHE C (PU3UUYECKUMU U
XUMHWYECKUMH  CBOWMCTBAMH  alleTUJIEHA.  pPacTBOPUMOCTBIO B  BOJE, TOPEHUEM,
B3aMMOJICHICTBHEM ¢ OPOMHOM BOJIO¥, pacTBOPOM MepMaHraHata Kajius, cojasimu meau (1) u
cepebpa.

JlabopamopHustit onbeim (6udeodemoHcmpayust)

HN3rorosienne Moaenen MOJIEKYJI aJIKUHOB, UX U30MEPOB.

2.5. Apomamuueckue yene8000poobl

I'omosornyeckuii psag apeHoB. beH30J Kak NOpeacraBuUTENb apeHoB. Paszsurue
npejcTaBjIeHUN o cTpoeHuHn OeH3osia. COBpeMEHHBbIE IMPEACTABICHUSI 00 3JIEKTPOHHOM H
OPOCTPAHCTBEHHOM CTpoeHMM OeH3oiia. (OOpa3oBaHHME apoMaTUYECKON pP-CHCTEMBI.
l'omomoru OGen3oyla, WX HOMEHKJaTypa, obmast ¢opmyna. Homenknarypa s
IU3aMEeIleHHbIX  IPOU3BOJAHBIX  OeH3oya: opmo-, Mema-, napa-pacloyioKeHUe
3amectuTese. PU3NYECKHE CBOMCTBA apEeHOB.

Xumuyeckne cpoiicTBa apeHoB. I[Ipumepnl peakuUil »JIEKTPOPUIBHOIO 3aMEIIeHUSI:
raJJoreHupoBaHusl, ajkwminpoBanust (karanuzaropbl Ppunenss—Kpadrca), HuTpOBaHUS,
cynbdupoBanusi. Peakuuum THIpUPOBAHWUSI U TIPUCOCAMHEHUs XJiopa K O€H30I1y.
Oco0eHHOCTU XMUMHYECKHUX CBOMCTB I'OMOJIOrOB OeH3o0J1a. B3aummHOe BJHsIHME aTOMOB Ha
opuMepe TroMoJIoTOB apeHoB. OpueHTalusi B PeaKLUsIX SJIEKTPOPHUIIBHOIO 3aMEIEHUS .
OpuenrtanTs! | u |l pona.

Ilpumenenne u  moJuay4deHue apeHoB. IlpuponHble HCTOYHMKM  apOMaTUYECKHX
YIJI€BOJIOPOI0B. ApoMaTHU3alUsl aJIKaHOB U [MKJIOAJIKAHOB. AJIKUJIMpOBaHUE OeH30J1a.
MAemoncmpayuu

[ITapocTep>kHeBbIE 1 O0BEMHBIE MOJIEJIM MOJIEKYJI OeH30j1a U ero romoJjioros. Pa3genenue
cMecu OEH30JI—BOJIa C MOMOIIBIO JAEJIUTEIBLHON BOpPOHKHU. PacTBopsiomasi cnocoOHOCTh
O0ceH30J1a (PKCTPAKIIMSI OPraHUYECKHUX M HEOPTraHWYECKHUX BEIIECTB OCH30JIOM W3 BOJHOTO
pacTBOpa #oma, KpacHUTeJIEM; pacTBOPEHHE B O€H30JI€ BEIEeCTB, TPYJAHOPACTBOPHUMBIX B
Boze (cepbl, OCH30MHOM KHCIIOTHI).

'openue 6enzomna.

OTtHolieHue OeH30Ja K OpOMHOM BOJE, pacTBOpy mnepmanraHara kanusi. [lomydenue

HUTpOOEH30J1a.
O3nakomiieHHEe C (U3UYECKUMHU CBOMCTBAMH apOMaTHYECKHUX YTJIEBOJOPOJOB C
HUCIIOJIb30BaHueM  pactBoputeiast  «CoabBeHT».  M3roroBaeHuMe UM HCIIOJIB30BaHHE

npocreiniero npubdopa st Xpomatorpagum.
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ITomyuenue OeH30J1a JIEeKapOOKCHUIIMPOBAHHUEM OCH30MHOW KuUCHOThI. llomydeHwe wu
pacciioeHue SMyJbCHUU OeH3oj1a ¢ Bomol. OTHolleHHMEe OeH30J1a K OpOMHOM BOJe H
pacTBOpy NepMaHraHaTa KaJiusi.

2.6. Ilpupoonvie ucmouHuku y2ae8000po0oo8

Hed1s. Haxoxnenue B mipupojsie, coctaB W (PuU3NYECKHUE cBOHcTBAa HedPTH. ToOmIMBHO-
sHepreTuueckoe 3HaueHue Hedtu. [IpompimienHast niepepaborka HedTH. Pextudukaims
HedTH, OCHOBHBIE (QpaKIUU €€ pa3JeJIeHHsI, UX MCII0JIb30BaHue. BropuuHas nepepaboTrka
HedTenpoaykToB. PekTtudukanmusi Maszyra IIpd yMEHBIIEHHOM JaBjeHHUH. KpekuHr
HedTenponykToB. Paszmuunbie BUabl KpekuHra, paborel B.I'. IllyxoBa. M3omepusanus
aJIKaHOB. AJIKMJIMPOBAHHE HENpEeAeSIbHBIX YIJIE€BOAOPOoA0B. PudopMuHr HedTenpoayKkToB.
KauectBo aBTOMOOMIIBHOTO TOIIMBA. OKTAHOBOE YHCJIO.

IIpupoanslii M nonyTHbIM HedTAHOM ra3pl. CpaBHEHHUE COCTaBa HNPHUPOJHOTO M IMOIIyTHOI'O
ra3oB, UX OPaKTUYECKOE UCIIOJIb30BaHUE.

Kamennblii  yrosab. OcCHOBHbIE HAaIlpaBJICHUSI  MCIOJIb30BAaHUSI KAaMEHHOIO  YIJIS.
KokcoBannme KaMeHHOro yrisi, Ba)XHeHWIIMEe IPOAYKTBI ITOTO0 Mpoliecca: KOKC,
KaMEHHOYTOJIbHAsli CMoOJia, HajJcMoubHast Bojga. CoenuHeHUsI, BbIIEJISIEMbIE U3
KaMEHHOYTOJIBHOM cMOJIbI. IIpoayKThl, nojlydaeMble U3 HAJACMOJIBHON BOJBI.
DKOJIOTUYECKHE aCEeKThl J00bIYH, NTEPEePaA0OTKH U HUCHOJIH30BAHUS TOPIOYHNX UCKOMNAEMBbIX.
[Memoncmpauuu

Komnekuusi «IIpupoHble MCTOYHHUKH YIJIEBOLOPOAOB». CpaBHEHHE NPOLIECCOB TOPEHUS
HedpTHn U npupoaHoro raza. OOpa3zoBaHue HEPTSIHON IUIEHKHM Ha MHOBEPXHOCTU BOJBI.
Karanutudeckuii KpekuHr mnapaduna (wiu kepocunHa). Jlabopamopuvie onsvimot
(6uoeooemoucmpayust)

OmnpenesieHre HaJIWYWUsI HENPEACIIBHBIX  yIJIEBOJIOPOJAOB B OEH3MHE ©W KEPOCHHE.
PactBOopuMOCTh pa3iu4HBbIX HEPTENPONYKTOB (OCH3MHA, KEPOCHHA, JIHU3EJIBHOIO0 TOIUINBA,
BaseJjiMHa, napaduHa) Ipyr B Apyre.

2.7. I'uopokcunvnvlie coeouHerus

Crpoenne wu kiuaccupukanusa cnuproB. Kiaccudukaiumst CcOUPTOB 10 THILY
YIJIEBOAOPOSHOIO paaukaia, 4YHUCIy THIAPOKCHIJIBHBIX TIPYIIl W THIy aTroMa yriepoja,
CBSI3aHHOTO C THAPOKCHJIBHOM TIpyINIION. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE
TUAPOKCUIJIBHOW Ipynnbl. BiausitHue cTpoeHUsl CcIHMpPTOB Ha HMX (U3NMYECKHUE CBOMCTBA.
MexMoJieKyJisipHasi BOJOPOAHAsI CBSI3b. | OMOJIOTHYECKHUN Psii MPEAESIbHBIX OJHOATOMHBIX
cnupToB. M30Mepust 1 HOMEHKJIaTypa aJIKaHOJOB, UX obmiast popmyna.

XuMHYeCcKHe CBOMCTBA aJIKaHOJO0B. PeaKkiimoHHast CrioCOOHOCTh MPeeIbHBIX OJHOATOMHBIX
cnuptoB. CpaBHEHHME KHCIIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKHMX W HEOPraHUYECKHUX
coenuHeHUM, coaepxkammx OH-rpymmmy: KHCIOT, OCHOBaHUM, aM(OTEPHBIX COCAUHECHUMN
(BO)J;I)I, CHI/IpTOB). Peakunu, nmoaTBep Kaaronive KHCJIOTHBIE CBOWCTBA CNUPTOB. Peaknuwm
3aMCIIICHU A FPI)IpOKCHJ'IBHOfI T'pPYIIIIBI. MG}KMOJ'IeKy.TIHpHaSI Acruapartanusa CIIMpTOB, YCJIIOBHUs
obpazoBaHus NpPocThIX 3PUPOB. CioKHbIE dPUPHI HEOPraHUYECKUX U OPraHUYECKUX KHC-
JIOT, p€aKIIuu 3Tep1/1(1)1/11<aum/1. OKHCIIEeHUE U OKHUCINUTEIIHLHOE ACTUAPHUPOBAHUC CITUPTOB.
Cnioco0Obl mosiyyeHusi cnupToB. [ Mapon3 rajoreHajIkaHoB. [ maparanusi aJIKeHOB, YCIIOBUS
ee npoBeneHusI. BoccTaHOBIIEHHE KapOOHUIITBbHBIX COCIMHEHUMN.

OTaesibHBIE NPEJACTABUTEM AJKAHOJOB. MeTaHOJI, €ro MNPOMBIIUJICHHOE II0JIy4deHUE U
OpUMEHEHHE B MPOMBIIIIJICHHOCTH. buonorudeckoe aetictBue meranona. Coeruduyueckue
CcOCOoOBI TTOJTyYEHUsI dTUJIOBOTO crupTa. PU3HOIOTHYECKOe JICUCTBUE dTaHOIA.
MHoroaroMHbie CIIHUPTHI.

®DeHos1. DIEKTPOHHOE €W MPOCTPAHCTBEHHOE cTpoeHHe ¢eHona. B3ammHoe BIMsiHUE
apoMaTUYECKOr0 KOJIbIA U TUAPOKCHUIBHOU I'PYMIIHI.

XuUMH4YeCcKHe cBOoMcTBa (peHosta Kak PyHKIOHMSI €ero XMMHYECKOTO CTpOeHUsi. bpomupoBanue
(enoma (kadyecTBeHHast peakIiiusa), HUTpoBaHue (MUKPHHOBAsI KHCJIOTA, €€ CBOWCTBA W
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npumMeHeHue). O0pa3zoBaHME OKPAIIICHHBIX KOMILICKCOB C MIOHOM Fe3+. IIpumenenue ¢eHomna.
IMTomyuenue ¢eHoOIa B NPOMBIIIIJIICHHOCTH.

MAemoncmpauuu

Mojenun MoJIEKYyJI CIIUPTOB U (DEHOJIOB.

PacTBOpHMOCTE B BOJI€ aJIKAHOJIOB, STUJICHIJIMKOJIA, IJIMLIEpUHA, (eHoa.

CpaBHEHHE CKOPOCTH B3aHMMOJECMCTBUSI HATPUsI C ITAHOJIOM, MNPONAHOJIOM-2, 2-MEeTHJI-
MPONAHOJIOM-2, TIIULEPHUHOM.

I[Momyuenue 6poMdTaHa U3 TAaHOJIA.

BreiTecnenne ¢enona u3 ¢eHoasita HATPUsT YroJibHOM Kuciaotod. Peakuust denona c
bopmansaerugom.

KauecTBeHHbIe peaknuu Ha (PEeHOII.

3aBHCUMOCTH PACTBOPUMOCTH (peHoJIa B BOJIe OT TemnepaTypbl. BzaumoneicTteue ¢eHona c
pacTBOPOM IIIE€JI0YH.

Pacno3naBanue pacTBOpoB ¢eHosiTa HaTpusi ©W  Kapbonara Hartpust (O6apOoTark
BBIJIBIXaE€MOI'0 BO3yXa WJIN JSUCTBUE CHIJIBHON KHCIIOTHI).

Pacno3HaBanue BOAHBIX PacTBOPOB (heHOJIa U IIMIEPUHA.

JlabopamopHusie onbimubl (6UOECO00EMOHCMPAUUSL)

Pextudukanms cmecu 3TaHOJI— BOJIA.

ObHapy>KeHHe BOJBI B a3€0TPOITHOM CMECH BOJBI M STUJIOBOTO CIHUPTA.

Ilpaxkmuueckue 3anamusi

HN3yuyenue pacTBOPUMOCTH CIITHPTOB.

2.8. Anvoecuonr u kemomnwvl

I'omosniornueckue psiabl ajabAeruioB U KeTOHOB. [loHsATHE 0 KapOOHUIIBHBIX COEIUHEHUSIX.
DJIEKTPOHHOE CTpPOECHHE KapOOHMJIBHOM rpymibl. M3oMepust 1 HOMEHKJIaTypa ajbJAeTUI0B
U KEeTOHOB. PU3UUYECKHE CBOMCTBA KapOOHUIBHBIX COCTUHEHUM.

XumMuyecKkue cBOMCTBA aJIbJeruJ0B U KeTOHOB. PeakIimoHHAast crIoCOOHOCTh KapOOHMJIBHBIX
coeqHEeHUN. Peaknmm OKWUCIIEHUsT albJAerWJ0B, KaueCTBEHHbIE pEaKIMH Ha aJIbJACTHUIHYIO
rpymnmny. Peaknimmn nonmkonaeHcanuu: oopaszoBanue GpeHosropopmabIeruIHbIX CMOT.
Ilpumenenue M mnoJy4yeHHe KapOOHWJIBHBIX coeanHeHuMH. [IpuMeHeHue anpaeruaoB u
KETOHOB B OBITY Y MPOMBIIIJICHHOCTH. AJIBJIETHIBI U KETOHBI B mpupoae (3¢upHbie mMacia,
dbepomonnbr). ITonmydyeHrne KapOOHHIIBHBIX COCAWHCHUI OKHCIICHHEM CHUPTOB, THApaTarifuei
AJIKMHOB, OKHMCJIEHHUEM YTIJIEBOAOPOAOB. OTAeNIbHBIE NPEACTABUTEIN AJIBACTHI0B U KETOHOB,
cnenu@uuecKkrue cnocodbl UX TOJYUYEHHSI U CBOMCTBA.

Aemoncmpayuu

[ITapocTep>kHEeBble M O0BEMHBIE MOJEIM MOJIEKYJ aJbACrHA0B WU KeToHOB. [lomyuenue
YKCYCHOI'O aJIbJIerujia, OKHUCJIEHHE dTaHoJia XpOMOBOIM cMmechio. KauecTBeHHbIE peaKIIuM Ha
aJIbACTUAHYIO TPyHny.

Jlabopamopnuvie onvimust (6UOE00EeMOHCMP AL UST)

OkuncieHHe ATaHOJIa B ATAaHAJIb PAaCKaJIEHHONW MEIHON IPOBOJIOKOM.

[Monmyuenue ¢denosmopopManbpaeruIHOTO TIoJUuMepa. Pacno3HaBaHue pacTBopa aleToHa |
bopmanuna.

Ilpaxkmuueckue 3auamusi

N3yydeHne BOCCTAHOBUTEIBHBIX CBOMCTB ajbJIETHJIOB. PEaKIHsl «CEpPeOpsIHOTO 3epKajia,
BoccTtaHoBieHHe Tuapokcuaa meau (I1).

BzaumoneiictBue gpopmaspaeruaa ¢ TUAPOCYIbOUTOM HATPHUSI.

2.9. Kapbonosvie Kuciomuvl u ux npou3zeo0Hble

I'omousiornyeckuii psii npeaejbHbIX OJHOOCHOBHBIX KapOOHOBBIX KucJO0T. [loHsitme o
KapOOHOBBIX KHCJIOTAaX M UX Kiaccupukanusi. JJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIIbHOW TpynIiibl. ['oMosIoruueckuii psii OpeeIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, HWX HOMEHKJIaTypa H HU30MepUusi. MEeKMOJIEKYJISIpHbIE BOAOPOAHBIE CBSI3HU
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KapOOKCUJIbHBIX TPYNH, UX BIUSIHUE HAa (pU3NUYecKHe cBOMCTBA KapOOHOBBIX KHCJIIOT.
XuMHYEeCKHEe CBOMCTBA KapOOHOBBIX KHCJOT. Peaknuu, HWIIIOCTPUPYIONINE KHUCIOTHBIC
CBOMCTBA M HX CpaBHEHUE CO CBOMCTBAMU HEOpPraHuYecKuxX Kucaor. Ob6pa3zoBaHue
(pyHKIIMOHANBHBIX TPOU3BOAHBIX KAapOOHOBBIX KHCJIOT. Peaknuwm 5>TepupUKaIINH.
AHTHUAPUIBI KAPOOHOBBIX KHUCJIOT, UX MNOJIYYEHUE U MIPUMEHEHUE.

Cnoco0bl nmojiyueHusi KapooOHOBBIX KHCJ0T. OTae/ibHbIe NMPEACTABUTEN M UX 3HAYEHHE.
O6mme cnocoObl MOJNIYYCHHsI: OKHCIJICHHE aJIKaHOB, AaJIKeHOB, NEPBUYHBIX CHOHPTOB,
aJpAeTUI0B. BaskHelIne npeicTaBUTe I KapOOHOBBIX KHUCIIOT, UX OHMOJOrHYecKasi poJib,
cnenu@uuecKre crioco0bl IOJYYEeHHsI, CBOMCTBA U NMPHUMEHEHHE MYpPaBbUHOM, YKCYCHOH,
NaJIbMUTHUHOBOM MU CTE€ApPUHOBOMW; aKPHUJIOBOW M METAKPHUJIOBOM; OJIEMHOBOM, JIMHOJICBOU H
JIMHOJIEHOBOM, IIIaBeJIEBON, OEH30MHON KHCJIIOT.

Caoxuble 3¢pupbl. CTpoeHHE M HOMEHKJIATypa CIOXXHBIX 3(QHUPOB, MeE>KKJaccoBasi
u30Mepusi C KapOOHOBBIMH KuciIOoTaMHU. CIIOCOOBI TIONYYEHHS CJIOKHBIX 2(QUPOB.
O0paTUMOCTh peakIuu dTepuPuKani U GaKTOPhI, BIUSIONIHNEC HA CMEICHHUE PAaBHOBECHS .
Obpa3zoBanue cin0>XXHBIX nomdupos. [lomusTunenrepedranar. JlaBcan Kak mpeacTaBUTEb
CHHTETHYECKUX BOJIOKOH. XUMHYCCKHUE CBOWCTBA U MPUMEHECHUE CIIOXKHBIX Y(PUPOB.
Kupsbl. XKupsl kak cioxxkHble 3pupbl raunepuHa. KapOoHOBbIE KHCIIOTHI, BXOJSIIIHE B
COCTaB >XHPOB. 3aBUCUMOCTh KOHCHUCTEHIIUU KHUPOB OT UX cocTaBa. XMMHUUYECKHUE CBOMCTBA
KUPOB: THUAPOJIN3, OMBUICHHE, THUIpupoBaHHe. buonorudyeckasi poJjib >KHPOB, HX
HUCITIOJIB30BaHUE B OBITY U IMIPOMBIIILICHHOCTH.

Connm kap0OoHOBBIX KHCJI0T. Mpuia. CriocoObl MNOJIyYEeHUsSI COJICH: B3aUMOJICHCTBHE
KapOOHOBBIX KHMCJIOT C MeETajlJlaMU, OCHOBHBIMU OKCHJaMH, OCHOBAHHUSIMH, COJISIMU;
IEJIOYHOW TUIPOJIU3 CIOXKHBIX 2(PUPOB. XUMUUYECKHUE CBOMCTBA COJIEH KapOOHOBBIX KHUCIIOT:
THAPOJIN3, PEAKIIUHU MOHHOro oOMeHa. Mpuia, CynIHOCTh Moromiero AectBusi. OTHONICHHUE

MbLJIa K >KecTKoW Boae. CuHTeTHYeckue Mmommue cpeactBa — CMC (merepreHThI), HUX
OpEeruMYyIIeCcTBA U HEJOCTATKH.
MAemoncmpavyuu

3HAKOMCTBO ¢ (PU3UYECKHMMHU CBOMCTBAMH BaKHEMIIMX KapOOHOBBIX KHCJIOT. Bo3ronka
O0€H30MHON KHUCIIOTHI.

OTHOILIEHUE pa3TUYHBIX KapOOHOBBIX KHUCIIOT K BOJIE.

CpaBHenue pH BOAHBIX pacTBOPOB YKCYCHOM UM COJSIHOM KHMCJIOT OJWHAKOBOU
MOJISIPDHOCTH.

I[TonyyeHne MPUSTHO MAaXHYIIIETO CI0KHOTr0 Ypupa.

OTHOILIEHUE CJIMBOYHOIO, MOJICOJITHEYHOTO, MAIIIMHHOIO Macejl M MaprapuHa K OpOMHOM
BOJIE€ ¥ pacTBOPY ME€pMaHraHaTa Kajiusl.

Jlabopamopnsie onvbimuvl (6UOEO00EMOHCMPAUUSL)

B3aumoperictBue pactBopa YKCYCHOM  KHUCJIOTBI C MarHueM, OKCHUJIOM [HHKA,
ruapokcuiom skesresa (I11), pactBopom kapboHaTa Kajivsi U cTeapara Kajus.
OzHakoMIIeHHE C 00pa3iiaMu CJI0KHBIX d(PHUPOB.

OTHOIIIEHHUE CIIOYKHBIX P(PUPOB K BOJAC M OPTAaHUYECKHM BEIIleCTBaM. BhIBeJIEeHUE >KHUPHOTO
OsITHA C TIOMOINBIO CIOXXHOTro 3¢dupa. PacTBopuMOCTh >KHPOB B BOJE€ U OPraHUYECKHUX
pacTBOPUTEJISIX.

CpaBHEeHME MOIOMIIMX CBOMCTB XO3siMicTBEHHOro Mbuia W CMC B KECTKOUM BoOJeE.
Ilpakmuueckue 3anamusi

PacTtBopuMOCTh pa3iauYHBIX KapOOHOBBIX KHCJIOT B Boje. B3aumoneiicTBHE YKCYCHOM
KHUCJIOTHI ¢ MeTajuiaMH. [loyyeHrne n30aMuiIoBOro 3(pupa yKCYCHOM KHCIIOTHI.

CpaBHEHHE CTEIIEHW HEHACBIIIIEHHOCTH TBEPJIOTO W >KHJAKOro >KHUpoB. OMBIJICHHE >KHUpa.
I[Tonyuyenue mMbpLIa U U3yUE€HHE €r0 CBOMCTB: I€EHOOOpa30BaHUsI, peaKIIUi MOHHOTO OOMeEHa,
TUAPOJIN3a, BBIJICJICHUS CBOOOIHBIX YKUPHBIX KHUCIIOT.

2.10. Veresoow:

Ilousitue 06 yraesomax. Kmaccudukamusi yriaeBomoB. MoHO-, AW- W TIOJIHCaXapHbI,
OPEICTaBUTEIIN KaXKJI0W TPYMITHI YIJIEBOAOB. brosornyueckast pojib yrieBoa0B, UX 3HAYCHHE B
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JKHU3HHU YeJIoBEKa U 0o0IecTBa.

Monocaxapuabl. CTpOCHHE U ONTHYECKAsT U30MEPHUsI MOHOcaxapuaoB. Mx kiaccudukamus
00 YMCIy aTOMOB yTIjiepoJa U mpupojae KapOoHuIbHOM rpynnbl. Dopmynsl dumiepa u
Xeyopca ajist U300pakeHUust MOJIEKYJI MoHocaxapuioB. OTHeceHHue MoHocaxapuJioB K D - u
L - psiny. BakHeiinme npeacraBuTe M MOHO3.

I'moko3a, cTpoeHHEe ee MOJICKYJIbI U (U3UYecKHe cBoucTBa. Tayromepusi. XUMHUYECKUE
CBOMCTBA TJIIOKO3bI: PEAKIUU IO albJAeruJHON Tpymne («cepedpsiHOTo 3epKaiay,
OKHCJICHHE a30THOM KHCJIOTOM, TUApHUpPOBaHHE). PeaKIUM TJIHOKO3bl KaK MHOI0QTOMHOI'O
CUpTa: B3aUMOJCHCTBHE TJIIOKO3bl ¢ ruapokcugom wMeau (1) mpu  KoMHATHOM
TeMIIepaType U HarpeBaHUU. Pa3jiudHbIe THUIIBI OpOXKeHHUs (CITUPTOBOE, MOJIOUHOKHCIIOE).
I'mroko3a B mpupone. buonormueckass pojb M OpUMEHEHHE TJIIOKO3bl. PpykTo3a Kak
U30Mep TIIIOKO03bl. CpaBHEHHE CTPOCHHUSI MOJIEKYJIBI U XMMUYECKUX CBOMCTB IJIFOKO3bl U
(ppykTO3Bl. PpYyKTO3a B IPUPOJIC U €€ OUoJIorudecKast poJb.

ITenTo3pl. Pubo3a m pe3okcupubo3a KakK IMPEACTAaBUTEIN ajibaorneHTo3. CrTpoeHue
MOJIEKYIJI.

ducaxapuabl. CtpoeHue qucaxapuaoB. Criocod cousieHeHUs LMKJIOB. BoccrtanaBiuBaroiye
U HE BOCCTAaHABJIMBAIOIIIME CBOMCTBA JUcCaxapHUJ0B KaK CJIEJICTBUE COYJICHEHHUS IIHUKJIA.
CTpoeHue U XMMHYECKHE CBOMCTBA caxapo3bl. TeXHOJIOrMYECKHE OCHOBBI INPOU3BOJACTBA
caxapo3bl. JlakTo3a U MaibTO3a KaK U30MEPbI CaXxapo3bl.

MMoaucaxapuabl. OOiiee ctpoeHue mnoaucaxapugoB. CTpoeHHE MOJEKYJbl Kpaxmaia,
aMHJI03a U aMUJIONIEKTUH. PU3UYECKHE CBOMCTBA Kpaxmasia, ero HaxoKJAeHHUEe B NpUpPoOJe U
Ouosioruueckast poJb. [JukoreH. XuMHUUecKHe CBoMcTBa Kpaxmaina. CrpoeHue
SJIEMEHTAPHOT0 3B€HA 1IEJUTIOJIO3bI. BiIUsiHMEe CTpOSHUS MOJUMEPHOM 1Ienu Ha (PU3HUYECKHE
U XHUMHYECKHE CBOMCTBA MEJUTIOJO3bI. [ MOpOIN3 IIEJUII0JIO3bI, 00pa30BaHME CIIOYKHBIX
5(¢HUPOB C HEOPraHWUYECKUMHU U OpPraHUYeCKUMHU KuciotaMu. [loHsiTHEe 00 MCKYCCTBEHHBIX
BOJIOKHaX: alleTaTHOM IejJKe, BUCKo3e. HaxoskaeHue B npupojse U OuoJOorudeckasi poJb
1es1t0J103bl. CpaBHEHME CBOMCTB Kpaxmalia U LIEJIJII0JI03HbI.

Aemoncmpayuu

OOpa3upl yrieBoJgoB U U3JEeIUN U3 HUX.

ITonyuenue caxapara KajabLUsl U BBIJIEJICHHE caxXxapo3bl U3 pacTBopa caxapara KaJlbLIHsl.
B3aumopeilicTBHE TIIIOKO3bI ¢ PYKCUHCEPHUCTON KHCIJIOTOM.

OTHOIIIEHHME pPacTBOPOB caxapo3bl H MainbTo3bl K, CU(OH), mnpu HarpeBaHuw.
O3nakomiieHHE ¢ (PU3NYECKMMH CBOMCTBAMH Kpaxmaja U Lejurosio3bl. HaOyxanue
LIEJUII0JIO3BI U KpaxMalia B BOJIE.

ITonyuenue TpuHHUTpaTa LEITI0J103b1. KOJIJIEeKIIMsT BOJIOKOH.

Jlabopamopnuvie onvimust (6UOE00EeMOHCMP AL USL)

O3HakoMJICHHE C (PU3HUYESCKUMH CBOWMCTBAMHU TJIFOKO3bI (anTedHasl yHaKOBKa, TaOJIETKH).
KucnoTHbI THAPOIN3 caxapo3bl.

3HaAKOMCTBO ¢ OoOpa3IilaMu MoJInCaxapuaoB.

Ob6Hapy>keHHEe Kpaxmajia ¢ IOMOIbI0 KadeCTBEHHOUW peaknMu B Mmene, xJjebde, Horypre,
MaprapuHe, MaKapoOHHBIX HU3JIeJIUSIX, KpyHax.

Ilpaxkmuueckue 3anamus

Peakimst «cepeOpstHOTO 3epKajiia» TJIKO3bl. B3amMoaencTBHUE TIIIOKO3bI C TUIAPOKCHIOM
menu (11) mpu pas3audHBIX TeMIlepaTypax.

JleiicTBMe aMMHa4YHOTO pacTBopa OoKcHaa cepedpa Ha caxapo3y. OOHapy’>keHHE JIaKTO3bI B
MoJioKe. JlelicTBHE Hioa Ha KpaxmaJl.

2.11. Amuner, amunoxucsromel, 6eaKu

Knaccupukanusa u usomepuss amuHoB. [lonsitue 06 amunax. IlepBuuHble, BTOPUYHBIE U
TpeTtuuHble amMuHbl. Kiaccudukanyss aMUHOB IO THILy YTJIEBOJOPOJHOrO pajukKaia |
4HCJIy aMHUHOTPYIIl B MoJieKyJie. ['oMosiornueckue psigbl OpeesibHbIX anudaTudecKux M
apoMaTH4YECKHUX aMHUHOB, U30MEPHsI U HOMEHKJIATypa.

XuMHYECKHEe CBOMCTBA aMMHOB. AMHUHBI KaK OPraHUYE€CKHE OCHOBAaHUS, UX CPAaBHEHHUE C
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aMMHUAKOM M APYTMMH HEOPraHUYECKHUMHU OCHOBaHHUsSIMHU. CpaBHEHHE XMMHUUYECKHUX CBOMCTB
anmudaTruyecKkux W apoMaTrhyeckux amMuHoB. OOpazoBaHue amMuUA0B. AHWUIHMHOBBIE
kpacutenu. lloHsitTue o cuHTeTMYEeCKUX BoJIoKHaxX. I[lommamMuapl W moJauamMuagHbIE
CUHTETHUYECKHUE BOJIOKHA.

Ilpumenenue u nojiyuenue aMuHoB. [lomyyenne amuaoB. Pa6otrer H. H. 3ununa.
AMuHOKHucI0THI. [loHsiTHE 00 amMuUHOKHCIOTaX, HUX KJlacCUuPUKaALUs MU CTPOCHHUE.
OnTuueckast U30MeEpUsI 0 -aMHUHOKHCJIIOT. Homenkiartypa aMHHOKHUCIIOT.
JIBOMCTBEHHOCTh KHMCJIOTHO-OCHOBHBIX CBOWCTB AMWHOKHCJIOT W €€ IIPUYHHBI.
bunonsipabie wumoubl. Peakuum kouaeHcanuu. llenTtuaHast cBsizb. CHUHTETHYECKHE
BOJIOKHA: KarpoH, nfHaHT. Kiaccudukanusi BojiokoH. I[lojydeHHMe aMHHOKHCIIOT, HUX
NpUMEHEHHUE U OHMosorundeckast PyHKIIHS .

beaku. benku kak npupoaHbie mnoauMepsl. llepBuuHasi, BTOpUYHasl, TpeTUYHAsI U
4eTBEepTHUYHAsI CTPYKTYpHI 0eJIKoB. PUOPHUILISIpHBIE U TIO0YJIsIpHbIE O€IKH. XHUMHUUYECKHE
CBOMicTBa OCJIKOB: TOPEHHE, JACHATYypalusi, THAPOJIN3, KadeCTBCHHbIC (IIBETHBIC) PCAKIIHH.
Buonorunueckue GyHKOUU OEJIKOB, UX 3HaYeHHWEe. benku kak komnoHeHT nuiu. [IpoGiema
0EJIKOBOI'O T'OJIOJIaHUSI U IIyTHU €€ PEILIECHUS.

MAemoncmpayuu

duszuyeckue cBOMCTBA METUJIAMHHA. arperaTHoe COCTOSIHHE, IBET, 3arax, OTHOIIEHHE K
Bojae. ['opeHne MeTniaMmuHa.

BzaumopeilicTBue aHWIMHA U MEeTHJIaMHHa C BOJOW M KucioTamMu. OKpalllMBaHUE TKaHEH
AHUJIMHOBBIMU KPAaCHUTEJISIMU.

Ob6HapyskeHne (YHKIHOHAJIBHBIX TPYNI B MOJIEKYyJlax aMHUHOKHCIOT. HelWTpamuzanus
IeJIOYU aMUHOKHCIIOTOM.

Hetitpanusanust KHCIOTHI aMHUHOKHCIIOTOM. PacTtBopeHne u  ocakjeHUe OeIKOB.
JlabopamopHsvie onbimusl (6UOEO00EMOHCMP AL UST)

M3roroBiieHue 11apocTEP>KHEBBIX U 00BEMHBIX MOJEJIeH N30MEpPHBIX aMUHOB. PacTBopeHue
0EJIKOB B BOJIE U UX KOaryJsiLiusl.

Ob6Hapy>keHHe OesIKa B KypHUHOM SIMIIE U MOJIOKE.

Ilpaxkmuueckoe 3anamue

Jlenatyparus 6enka. L{BeTHbIe peakiuu OEJIKOB.

2.12. Azomcooepotcawue cemepoyurkiuveckue coeounenusi. Hyxneunoswoie
KUC10mMbl

HyxkaennoBbie KucJaoTbl. HyKkienHOBBIE KHCJIOTBI KaK IIPUPOJAHBIE MOJIHUMEPBHI.
Hyxneorunsl, ux crpoeHue, npumepnl. AT® u AJIP, nx B3auMoIIpeBpalllcHUE U POJIb
storo mpouecca B npupone. Ilousitue JJHK m PHK. Crpoenme JIHK, ee nepBuuHass u
BTOpHUYHAasI cTpykTypa. Paborelt @. Kpuka u /[. Yorcona. KoMrieMeHTapHOCTh a30THUCTHIX
ocHoBanuii. Pernukanuss JIHK. Ocob6ennoctu crtpoenusst PHK. Tuner PHK u wux
OuosiornuecKue (PyHKIINU.

Aemoncmpayuu

Moaenn MoJIEeKyJ  BaKHEMIIMX  reTepouukyioB. Koinekiusi reTepounKINnYecKuX
coeuHEeHUN. JlelicTBHe pacTBOpa NMUPHUANHA HA WHIAWKATOp. B3anmmMoaelncTBue nupuinHa ¢
COJIIHOM KHCJIOTOM.

Moaene Mornekynsl JHK, nemoHcTpanusi nmpuHOMOA KOMIUJIEMEHTApPHOCTH a30THCTBIX
OCHOBAHUM.

OOpa3upl MPOAYKTOB MUTAHUS U3 TPAHCTE€HHBIX (OPM pacTeHUM MU >KUBOTHBIX. JlekapcTBa
U TIpenapaTtbl, U3rOTOBJIEHHBIE METOIaMHU T€HHOW MHYKEHEPUHU U OMOTEXHOJIOTUH.
JlabopamopHnutit onvim (6uoeooemoncmpayis)

HN3roroBsienne 00bEMHBIX M HMIAPOCTEP>KHEBBIX MOJAEIEN a30TUCTHIX I'E€TEPOIIUKIIOB.

2.13. Xumus sniemenmos
S-Dnzemernmol
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Boaxopoa. /IBOMCTBEHHOE MOJIOKEHHUE BOJOPOJa B MNEPUOJHMUYECKOM cucTtemMe. KM30Torbl
Bojopoaa. Tspkenast Boga. OKUCIUTEIIBHBIE U BOCCTAHOBUTEJIBHBIE CBOMCTBA BOAOPOAA, €r0
NoJIydeHHUE U NpuMeHeHue. Posib Bogoposia B )KMBOM U HEXKHUBOU HNPUPOJE.

Bona. Ponp BOoabl Kak cpemnooOpal3yrolnero BeIecTBa KIIETKH. DKOJIOTHYECKUE aCHeKThI
BOJIOIIOJIB30BAHUS .

JduaemenTsl |A-rpynnel. Illemounsie wmetasiel. OOmIass XapakKTEpUCTUKA MICJIOYHBIX
METAJUIOB Ha OCHOBAaHMM IIOJIOKeHUs1 B llepnoamyeckor  cuUCTEME  3JIEMEHTOB
J.1.MennesieeBa 1 cTpoeHUsT aToMoOB. lloimyuyenue, GpU3HNUECKHE U XUMHUYECKHE CBOMCTBA
IICJOYHBIX MeTaJUIoB. KaTHOHBI IIEJIOYHBIX METa/LUIOB KAaK BaKHeWIIass XHUMHYECKas
(popma uX cylIecTBOBaHHSI, PEryJISITUBHAsI POJIb KAaTHOHOB KaJiusi MU HaTpHUsl B >KUBOM
KJieTke. [IpupoaHbsie coeqMHEHUsI HATPUSI U KaJlusl, UX 3HAUYCHUE.

JduemMeHThl |l A-rpynnbl. O0miast XxapakTepUCTHKA HIEJI0YHO3EMEIbHBIX METAJLJIOB U MarHusi
Ha OCHOBaHUMU TNoJio>keHUs1 B llepunoamueckoit cucreme snemenToB /J[.M. Menneneera u
crpoenust atromoB. Kanpnuii, ero mojiydeHue, (PU3MYECKHE W XUMHYECKHUE CBOMCTBA.
Baskneninue coeqMHEHMs KajJblMsl, UX 3HA4YeHHE U npumeHeHue. Kanbuwii B nmpupone,
ero OuoJsioruyeckasi poJb.

p-Onnemernmol

AJNIOMHUHUA. XapaKTEepPUCTUKA aJIIOMUHUS Ha OCHOBAHUHM NOJIOKEHHUsT B llepuoamueckoit
cucreme snemeHnToB /.M. MenneneeBa u crpoeHust atroma. llomyuenwe, pusmyueckue u
XUMHWUYECKHUE CBOMCTBA aJIlOMUHHsI. BajkHelllime coeIuHEHUsI aJIIOMUHUSI, UX CBOMCTBA,
3HaueHUe U npumMeHenue. [IpupoaHbie coeqMHEHUsT aJTFOMUHUS .

Yraepoax u kpemuuii. OOmiass XapakTepuUCTHKa Ha OCHOBAaHMHM UWX IIOJOXKCHHUSI B
Ilepnonuueckoii cucreme .M. MenneneeBa u cTpoeHust aroma. lIpocTeie BerecTsa,
o0pa3oBaHHBIE ATHUMU d3JieMeHTamMu. OKCUAbI U THUIAPOKCHUIBI yIJIEpoJa M KPEMHHS.
BaskHeiinime coinu yrojibHOM U KpeMHHEBOM KUCI0T. CHUIIMKATHAsT HPOMBIIIJIEHHOCTb.
lagorennl. OOmiasi XapakKTepUCTUKA TaJOT€HOB Ha OCHOBAHHUU HWX TIOJIOKCHHUSI B
Ilepnonnueckon cucreme 31emMeHTOB J[. M. MenneneeBa n cTpoeHUsT aTOMOB. |'ajloreHbl —
OpOCThI€ BENIECTBA: CTPOCHUE MOJIEKYJI, XHMHYECKHE CBOMCTBa, MNOJYyYEHHUE U
npuMeHeHue. BakHelme coefMHEHU ST TaJIOTEHOB, X CBOMCTBA, 3HAYEHUE U NPUMEHEHHE.
I'amorens! B npupoae. buosornueckasi pojib rajoreHOB.

Xaabkorenbl. OO0miasi xapakKTepUCTHKa XaJIbKOI€HOB Ha OCHOBAHUM WX IIOJOKEHUSI B
Ilepnonuueckoir cucreme osiaemeHToB J[.M. MeHnneneesa U CTpPOEHUST ATOMOB.
XaJbKOreHbl — NOpocThle BemiecTBa. Annorpornusi. CTpOo€HHE MOJIEKYJ aJUJIOTPOITHBIX
monuduKalMii u  uxX cBoiictBa. llojydyeHue W TIpUMEHEHHE KHCJIOpoJa W  CEpPHI.
XalbKOT€HBbI B MIPUPOJIE, UX OMOJIOTHUYECKasT POJIb.

duemeHThl VA-rpynnbl. O0miasi XxapakTepHUCTHUKA 3JIEMEHTOB 3TOM I'pyHITbl HA OCHOBAaHUU UX
nosiokeHus B [lepunognueckont cucreme sanemeHToB J[. 1. MeHaerneeBa U CTPOEHHUSI aTOMOB.
CTpoeHre MOJIEKYJbl a30Ta U aJUIOTPONHBIX Moaudukanuil ¢ocdopa, ux (pusnyecKHUe U
XUMHUUECKHe cBoicTBa. Bomopoansie coennHenust 3jeMeHToB VA-rpynmbl. OKCUabl a3oTa U
(ocdopa, cooTBeTcTByHOMIME UM KHUCIOTHI. Colu 3THUX KHCIOT. CBOMCTBA KHCIIOPOIHBIX
coequHEeHU a3zora U docdopa, UX 3HAUEHUE U NpUMeHeHHue. A30T U ¢ocdop B mpupose,
uX OMOJIOTUYECKAsT POIIb.

duemeHThl |VA-rpynnel. O01iasi xapaKTepUCTHUKA 3JIEMEHTOB 3TOM T'PyMITbl HA OCHOBAHUU
ux nonoxxeHust B llepumoanueckon cucreme sinemeHToB (.M. MenneneeBa U cTpoeHUs
aTOMOB. Yrijepoa U ero ajutorponusi. CBoiicTBa aJlJIOTPOITHBIX MOJAUPUKAIIUN yriepoaa, ux
3HAQ4YE€HWE U NpuMeHeHue. OKCUAbI U TUAPOKCHUABI YIJIepoia U KPEMHUSI, UX XUMHUYECKHE
ceoictBa. CoJim yYroJbHOM W KPEMHHEBBIX KHUCJIOT, WX 3HAYEHHUE W HPUMEHEHHE.
IIpupomoobpa3zyroimnast pojib yriepoaa JJisi >KUBOW U KPEMHHUS JIJISI HSYKUBOW NMPUPOJIBI.

d-Dnemenmuor
Ocobennoctu ctpoenust aromoB d-asiementoB (IB-VIIIB-rpynn). Menb, LIHWHK, Xpowm,

JKCJIC30, MAapraHel KaK IIPOCThIC BCIICCTBA, HUX (I)I/ISI/I‘-ICCI(I/IG U XUMHYECKHE CBOMCTBA.
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Haxoxnenne 3TUX METa/JIOB B MNPHUPOJAC, HMX TMojiydeHue u 3Hadenwe. CoenuHeHust d-
3JIEMEHTOB C Pa3JIMYHBIMHU CTEHEHSIMH OKMCJIEHUsI. XapaKTep OKCHUJOB U THJIPOKCHUIAOB 3THUX
3JIEMEHTOB B 3aBUCHUMOCTH OT CTENEHU OKUCJIEHUSI MeTajlja.

MAemoncmpayuu

Konmekouu TIpOCTHIX BEHIECTB, OOPA30BAHHBIX 3JIEMEHTAMH Pa3JIHUYHBIX 3JIEKTPOHHBIX
CEMENCTB.

Konnekuun MuHepasaioB U TOPHBIX HOPO.

IMonydyeHnue ayIOTPOITHBIX MOAUPUKAIIUN KUCI0poaa, cephl, ¢pocdopa.

XuMHYECKHE CBOMCTBAa BOJOpoAa, KHCJIOpoaa, cepbl, ¢ocdopa, rajoreHoB, yriepoja.
Oxkcunaml cepbl, a3oTa, yriepoja, »Kejie3a, Mapraiia, MeJid ¢ pa3JIuyHbIMU CTEIECHSIMU
OKMCJICHHMSI, UX CBOMCTBA.

I'mppokcuabl cepbl, Xpoma, Maprasua, >Kejae3a, Meau, aJIOMHUHUS MW LHUHKa, HX
NOJIy4YeHUE U XMMHUYECKHE CBOMCTBA.

Jlabopamopnuvie onbimut (6UOE00EeMOHCMP AL UsT)

N3ydyeHne CBOMCTB NPOCTBIX BEUIECTB U COCAUHEHHUU S-3JIEMEHTOB. M3ydeHHe CBOWCTB
OPOCTBIX BEHIECTB M COCAMHEHUIN pP-dJIEMEHTOB. l3ydeHue CBOMCTB HPOCTBIX BEIECTB M
coeMHeHU d-2JIEMEHTOB.

Ilpaxkmuueckue 3anamusi

IlonmydyeHnue TUAPOKCUAOB aJllOMUHHUSI U LIMHKA; HUCcciiefoBaHue UX cBOMCTB. Ilonyuenue u
HCCIIeIOBaHME CBOMCTB OKCHIOB cephl, yriiepoaa, pocdopa.

2.14. Buonocuuecku akmueHvlie cOeOUHEHUs

®epmenThl. [loHsitue o depMeHTaXx KakK O OHMOJIOTHYECKHUX KaTajiau3aropax OeJIKOBOM
npupoabl. OCOOEHHOCTH CTPOCHHUSI M CBOWCTB B CpPaBHEHHH C HEOPTraHUYCCKUMH
kartanu3zaropamu. Kiaccudpumkamust depmeHTOB. OCOOCHHOCTH CTPOSCHHUS €W CBOMWCTB
(bepMeHTOB: ceneKTUBHOCTh U d((HEKTUBHOCTh. 3aBUCHMOCTb AKTHBHOCTH (PEPMEHTOB OT
Temneparypel u pH cpenpl. 3Hauenue GQepmMeHTOB B OHOJOTHHM ¢ TIPHUMEHEHHE B
HPOMBIIIIJICHHOCTH.

Buramunsl. Ilonsitue o BuTamuHax. WMx knaccudukanust u obo3HaueHue. Hopwma
nmoTpebsicHUs BUTAMUHOB. BomopacTtBopumbie (Ha nmpumMepe ButamuHoB C, rpymmsl B u P)
U KupopacTBopumbie (Ha mnpumepe ButamuHoB A, D w E). ABUTaMHUHO3HI,
TUIIEPBUTAMUHO3BI U THIIOBUTAMHWHO3bI, UX NPOPUITaAKTHKA.

I'opmonbl. ITlonsiTHE ©0 TOpMOHaxX KakK OHWOJIOTHMYECKU AKTUBHBIX  BeIeCTBaX,
BBITTOJTHSTFOIITHX SHIOKPHUHHYIO PETryIISIUAIO >KU3HEIeSITeTbHOCTH OpPraHu3MOB.
Knaccudukaimisi rTOpMOHOB: CTEpOUIbI, MPOU3BOJHBIE AMHHOKHCIIOT, MHOJHUMNENTHIHBIE H
O0eskoBbIe TOPMOHBI. OTHEJIbHBIE TIPEICTABUTEIIA. ICTPAIMOII, TECTOCTEPOH, WHCYJIMH,
agpeHaTINH.

JlekapcrBa. [loHsiTHEe O JIeKapcTBaX KaK XWUMHOTEpaneBTHYECKHX mperapatax. Kparkue
HCTOPUYECKHE CBEACHUS O BOSHUKHOBECHUH M PA3BHUTUU XUMHUOTepanuu. [ pymIibl TeKapCcTB:
cynbdaMubl (CTPENITOINU), AHTHOHMOTHKHU (MIEHUIWJIJIMH), aHTHNUPETHUKU (acnupwH),
aHaJbreTHKH (aHANbIuH). MeXaHU3M JICUCTBUSI HEKOTOPBIX JICKAPCTBEHHBIX MpENaparTos,
CTpPOEHHE MOJIEKYJI, IIPOTHO3MPOBAHHUE CBOMCTB HA OCHOBE aHaJIM3a XUMHUYECKOI0 CTPOCHUSI.
AHTHUOMOTHUKHU, UX KJIacCU(MUKAIIUSI 110 CTPOSHUIO, THUITY U CIEKTPY AeHcTBUsI. be3donacHbIe
CIIOCOOBI MPUMEHEHHUSI, JICKAPCTBEHHBIE (DOPMBI.

MAemoncmpayuu

CpaBHeHme cKopocTH pasoxkenust H»0O, mon paedictBuem depMeHTa KarTajda3bl U
Heopranudeckux karamuszaropos: Kl, FeClz, MnO.

OO0pa31el BATAMHHHBIX IIperrapaToB. [loTUBUTaAMUHEL.

Nnmoctparnimm ¢potorpaduii >)KUBOTHBIX C Pa3IMYHBIMUA (hpopMaMu aBUTaMHUHO30B. [Imakar ¢
n300pa’KeHUEeM  CTPYKTYPHBIX  (GOpPMYyJI  3CTpaavoiia,  TECTOCTepOHa,  aJpeHAJIMHA.
BzaumopeiictBue anpeHanuna ¢ pactsopom FeCls. 3

BenkoBast npupoaa nHcymHaA ([{BETHASI peaKIUsi HAa OCIIKH).

ITnakatet wam KojmorpamMmbl ¢ (¢opMmylnamMu aMuaa Cyiab(QaHUIOBOW  KHCIIOTHI,
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auruapodoaueBod MW JIOKHOM  AUTHUAPO(POTHEBON  KHCIOT, OCH3WUIINCHUIINLJIMHA,
TeTpalUKJIHNHA, [IepoTaKCcuMa, aclIupUHA.

Jlabopamopnsie onvbimuvl (6UOECO00EMOHCMPAUUSL)

HcnpiTanue pacTBOPMMOCTH aJpeHaiiHa B BOJE M COJSTHOM Kuciore. OOHapy >KeHHE
acnupUHA B TOTOBOM JIESKApPCTBEHHOU (popme.

Ilpaxkmuueckoe 3anamue

Obnapy>keHrne BUTaMHHa A B MoACOIHEYHOM Mmaciie. O0Hapy>kenne BurtamuHa C B s10JI0O4UHOM
coke. Omnpenesienne BuTaMuHa D B ppIObeM >KHUpe MU KYPUHOM >KEJITKE.

2.15. Xumus 6 oswcuznu obwecmea

X¥MHUA U NPOU3BOJACTBO. XUMHUYECKaAsl MNPOMBINIJICHHOCTh M XUMHUYECKHUE TEXHOJIOTUH.
Ceippbe IJIs1 XMMHUYECKOM HPOMBIINIJICHHOCTU. Boja B XHMHYECKOW MNPOMBIIIIIICHHOCTH.
DHeprusi JUII XUMHWYECKOTrOo IIpou3BojcTBAa. HayuyHble NOPUHIMNOBI XUMHUYECKOTO
OpOU3BOJICTBA. 3alIUTa OKPY’KAIIMIEH cpeabl M OXpaHa Tpylda OpU XHUMHYECKOM
npou3BoAcTBE. OCHOBHBIE CTAAUM XHUMHUUYECKOro MpoMu3BojicTBa. CpaBHEHHE IIPOM3BOJICTBA
aMMMaKa ¥ MeTaHoJIA.

X¥MHA B CEJbCKOM XO035llicTBe. XUMH3ALMsI CEJIBCKOI0 XO03sIMCTBA M €€ HalIpaBJICHUS.
Pacrtenmst w 1o4yBa, TOYBCHHBINM TMOTJIOMIAINHN KOMIUICKC. YHOOOpeHHsI ©W UX
KJ1accupukanusi. XUMHYECKHUE CPEACTBa 3aluThl pacTeHuil. OTpUnaTe/IbHbIC MOCICACTBUS
OPUMEHEHHSI TIECTUIIUIOB U 0opb0a ¢ HUMU. XHUMU3aIIUsI >)KUBOTHOBO/ICTBA.

XumMusi 1 3K0J0rusi. XUMHYECKOE 3arpsi3HEHHUE OKpy»kKaroleil cpeabl. OxpaHa ruapocdepsbl
OT XMMHWYECKOro 3arpsizHeHusi. OxpaHa MOYBBI OT XUMHUYECKOIro 3arpsisHeHusi. OxpanHa
aTrMocdepbl 0T XHUMHYECKOro 3arpsi3HeHusi. Oxpana ¢iopbl U dayHbl OT XUMHUUYECKOTO
3arpsi3HEHUsI. BUOTEXHOJIOTUS U Ir'€HHAasI UHYKEHEPUSI.

XuMusi M NMOBCeAHEBHAsI KM3Hb 4YesjioBeka. J/lomamuHsisi anTteka. MoOIOIME W YUCTSIIIHC
cpeactBa. CpencrBa OOpbObI ¢ OBITOBBIMHM HAceKOMBIMHU. Cpe/icTBa JIUYHOM THUTUEHBI U
KOCMETHUKHU. XHWUMHsI W 0Oulla. MapKHpPOBKH YIIAKOBOK MNHINEBBIX W THUTHEHUYECKHUX
OPOAYKTOB U YMEHHUE UX YHUTATh. JDKOJIOTHUS >KHUJIHINA. XUMUSI U TeHETHKA YeJIOBEKa.
MAemoncmpayuu

Mopaenu mTpou3BOJACTBA CEPHOM KHCJIOTHI W amMMmuaka. Kosmekuust yaoOpeHUM U
TIECTHUIIUJIOB.

OO6pa3s1ibl cpenacTB OBLITOBOM XMMUU U JI€KAPCTBEHHBIX MpenapaToB.
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IMpumepHbie TeMbl pedepaToB (JIOKJIAA0B), HHAUBUAYAJIBHBIX
IPOEKTOB

1. BuoTexHOJI0rHusI U reHHast UH>XXeHepust — TexHogoruu XXI| Beka.

2. HanoTexHOJIOrHMsI KaK IPHUOPUTETHOE HAIIpaBJICHUE pa3BUTHUsSI HAYKU U MPOU3BOACTBA B
Poccuiickoit denepanuu.

3. CoBpeMeHHBIE METOAbI 00e33aparkKuBaHUST BOJIbI.

4. AJJIOTpOTIHSI METAJIJIOB.

5. 2Kuznp u gesrenpHocth .M. Menaeneena.

6. «IlepnoagnueckoMy 3aKOHYy Oyayliiee HE I'PO3UT pa3pyILICHUEM...»

7. Cunarte3 114-ro snemenTa — TpUYM@ POCCUHUCKUX (PU3UKOB-SIICPIIUKOB.

8. U3oTomel Bogopoa.

9. Mcnonp30BaHUE PaIMOAKTUBHBIX U30TOMNOB B TEXHUYECKUX LIEIISX.

10. PeHTreHoBckoe M3JIydeHHE MU €r0 MCIOJIb30BaHUE B TeXHUKe U mMeaunuue. 11. ITnaszma
— 4YEeTBEPTOE COCTOSIHUE BELIIECTBA.

12. AmopdHBIe BemiecTBa B IPUPOJE, TEXHUKE, OBITY.

13. Oxpana okpy>kawuieil cpeabl OT XHMHYECKOro 3arpsi3HeHusi. KoaundecTBeHHBbIE
XapaKTEePUCTUKHU 3arpsI3HEHUsI OKPY Karolleld cpeabl.

14. IlpuMeHeHre TBEpIOro U razoodpa3Horo okcuaa yriaepoaa (1V).

15. 3ammTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arpsi3HECHUS .

16. TI'pybomucnepcHble CHUCTE€MbI, WX KjJaccUPUKaMUsi W  HCIOJIb30BAaHHUE B
npodeccuoHalIbHON J1esITeIbHOCTH.

17. ITunieBbIie reau.

18. IlpumeHeHue cycrieH3uil U SMYJIbCUM B MUIIEBON MPOMBIIIIEHHOCTH.

19. MuHepaJsibl 1 TOpHBIE OPOJIbI KaK OCHOBA JIUTOC(HEPHI.

20. PacTtBOpBI BOKPYT Hac. TUNbl pacTBOPOB.

21. Boaa kak peareHT U cpeaa JjIsi XUMHUYECKOro mpoiiecca.

22. JKuznb u nesstesabHOCTh C. AppeHuyca.

23. BkJy1ag 0oT€4eCTBEHHBIX YUYEHBIX B PA3BUTHUE TCOPUH BJICKTPOIIUTHYECKON JUCCOIIUAIINH.
24. YcTpaHEeHHE KECTKOCTHU BOAbI HA MPOMBIIIJIEHHBIX NPEANIPUSITHSIX .

25. CepHast KHCJIOTa — «XJ1€0 XMMHUYECKOW MPOMBIIIJIEHHOCTH .

26. Ucnop30BaHNE MUHEPAITBHBIX KHUCJIOT HA MPEANPUSATHSX PAa3JTUIHOTO TPO(PUITS.

27. OKcHupl U COJIN KaK CTPOUTEIIbHBIE MaTEPHUAJIBI.

28. IloBapeHHast colb KAK XMMHUYECKOE ChIPhE.

29. MHOTONTUKHWI KapOOHAT KalbIUsI: B IIPUPOJIE, B MPOMBIIIIJICHHOCTH, B OBITY.
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30. Peakiinu ropeHHust Ha MPOU3BOJACTBE U B OBITY.

31. DneKTpoIn3 PpaCTBOPOB AIEKTPOITUTOB.

32. DIEeKTpPOJIN3 PacMIaBOB AJIEKTPOJIUTOB.

33. IIpakTuyeckoe NMpUMEHEHHE JIEKTPOJIM3a: papUHUPOBAHUE, IAJIbBAHOIIJIACTUKA,
rajbBaHOCTETHsI.

34. Vctopus noJIydeHUsI U IIPOMU3BOJICTBA AJIFOMUHMUS .

35. DIEKTPOIUTHUUECKOE TI0JTyYeHHUE U papUHUPOBAHUEC MEIH.

36. Poap MeTalJIoB B HCTOPHUHM YEJIOBEUECKOW LMBUIM3annu. Mcropusi oredecTBEHHON
yepHO! MeTayurypruu. CoBpeMEeHHOE MEeTalJIlypru4ecKoe IpOrU3BOACTBO.

37. Mctopusi OT€UECTBEHHON IBETHOM MeTaJUlypruu. Posib MeTasyloB M CIUJIaBOB B HAyYHO-
TEXHUYECKOM IIpOrpecce.

38. Koppo3ust MeTajioB U CIIOCOOBI 3allIUTHI OT KOPPO3HUU.

39. MHepTHBIE UM 6J1aropoHbIE ra3bl.

40. Poskaaromniye cojIu — rajJIoreHbl.

41. UcTtopust mIBEeACKON CITUYKH.

42. ctopusi BOBHUKHOBEHUSI U PA3BUTUSI OPraHUYECKON XMMHUHU.

43. XKu3nb u gesreabHocTh A.M. Bbytneposa.

44. Butanusm M ero Kpax.

45. Poib OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHUM M Pa3BUTUU MHPOBOM OpraHUYECKOM
XUMHWH.

46. CoBpeMEeHHbIE IPEACTABICHUSI O TEOPUHU XUMHYECKOIO CTPOCHHUSI.

47. DKOJIOrM4YeCcKHe acIeKThlI UCIIOJb30BAaHUSI YTJIEBOIOPOIHOIO CHIPbSI.

48. DKOHOMHYECKHE acCIIeKThl MEXKJIYHapOJIHOTO COTPYJIHHYECTBA IO HCIOJIb30BAHUIO
YTJIEBOJIOPOJIHOTO CHIPbSI.

49. UcTopust OTKPBITUSI U pa3pabOTKH ra30BbIX U HEPTSIHBIX MECTOPO>KAeHUN B PD.

50. Yri1eBo10poiHOE TOIJIMBO, €r0 BUJIbI U Ha3HAUEHUE.

51. CuHTeTHYECKHUE KayUyKH. UCTOPUSI, MHOT000Opa3re U MEPCHEeKTUBHI.

52. Pe3nHOTEXHUYECKOE NPONU3BOJICTBO U ero poab B HTII.

53. Hedptr m ee TpaHCHOPTHUPOBKA KAaK OCHOBA B3aMMOBBITOJHOTO MEXIYHApOIHOTO

COTpYAHUYECTBA.
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Temarnueckoe NJIAHUPOBAHUE

ECTECTBEHHOHAVYYHBIU ITPODUIIH
ITPOOPECCHNOHAJIBHOI'O OBPA3OBAHMA

IIpu peanuszaiuu cojiep>kaHUst 001IIe00pa30BaTeILHON YYSOHOU JUCITUTITUHBI « XUMH S
Ha 0a3e OCHOBHOTO OO0IIEero o0pa30BaHUSI C MOJIYYSHHEM CPETHEro O0IMIero o0pa3oBaHUS
(ITTTKPC) makcumalibHast yueOHast Harpy3Ka CTyJCHTOB COCTABIISICT:

nmo tipodeccusim CIIO  ecrecTBeHHOHAy4YHOTO TIpoPUiIEt  NPOoGECCHOHATIBHOTO

o0pa3zoBaHUs — 188 w4yacoB, u3 HHX ayauTopHasi (oOsi3aTenbHasi) Harpys3kKa
obyvaromuxcss — 188 wacoB, Bkimoudast J1alopaTOpHBIC OIBITHI M IPAKTHYECKHE
3aHsITHSI, — 56 JacoB.

TEMATHUYECKUM T1JIAH mist npodeccun 43.01.09 «IloBap, KOHIUTEP

Buja yueOHoIi padoThl KouaunyecTBo
4acoB
AynutopHblie 3aHATHA. Copep:xaHue o0yueHus ITpogeccun
CI10
BBenenue 2
1. O6mas U HeopraHuvyeckas XuMus 84
1.1. Xumusi — HayKa O BellecTBax 4
1.2. Ctpoenue aTtoma 4
1.3. Ilepunonnueckuii 3akoH u [leprnognyueckast cucrema 8
XUMHYEeCKHX dJ1eMeHToB J[. . MeHneneeBa
1.4. CTtpoeHue BeniecTBa 8
1.5. IMommumepsr 6
1.6. JlucnepcHBIE CUCTEMBI 2
1.7. XuMHudecKHue peaKIiuu 12
1.8. PacTBOpHI 10
1.9. OKuCIUTETHbHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 10
DIIEKTPOXUMHUIECCKHE TTPONECCHI
1.10. Kmaccudukarust BerecTB. [IpocThie BelecTBa 10
1.11. OcHOBHBIE KJIaCChl HEOPTAHUYECKHX COSTUHECHU N 10
2. Opranuyeckasi XuMusi 102
2.1. IlpenmMeT opraHU4YecKOM XUMHUHU. Teopust CTpOeHUsI 12
OpraHUYeCKUX COCTUHEHUM
2.2. IlpenenpHble yTII€BOAOPOIBI 8
2.3. DTUJICHOBBIC B IUCHOBBIC YTJIEBOJIOPOIbI 6
2.4. AlleTHUIICHOBBIE YIII€BOJOPOIbI 4
2.5. ApoMaTHYeCcKHe yTiIeBOIOPOIBI 4
2.6. IlpupoiHbIe HICTOYHHUKH YTJICBOJIOPOJIOB 4
2.7. TUApOKCUITbHBIC COCTUHCHU ST 6
2.8. Apaeruabl U KETOHBI 6
2.9. KapOoHOBBIE KHMCJIOTBI ¥ UX ITPOU3BOJHBIC 10
2.10. YrieBonsl 8
2.11. AMUHBI, aMUHOKHCIIOTHI, OSJIKH 6
2.12. A3oTcoaeprKaliue reTeponuKINYEeCKUE COeTUHEHUS . 6
HyxyienHOBBIE KHCIIOTHI
2.13. XumMus 3JI€MCHTOB 12
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2.14. BuojlornuecKu aKTUBHBIE COSIUHEHUST

6

Bcero

2.15. XuMusa B >KU3HU 00111€eCTBA 4
HToro (B Tom uncie 56 JII13) 188
IIpomesncymounas ammecmauust 6 hopme Kzamena
188
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XAPAKTEPUCTUKA OCHOBHbBIX BUJOB YUYEFHOMU

AEATEJIBHOCTU CTYAEHTOB

Conepskanue
o0yueHus

XapakTepuCTHKA OCHOBHBIX BH/IOB /1€AIT€JIbHOCTH CTY/I€HTOB (Ha
YPOBHE Y4eOHBIX AeiicTBHIA)

Bazkueimue
XUMHYECKHe
NMOHATHUHA

YMeHue naBath OIpeie e HUE U ONIEPpUPOBATH CIICAYIOIINMH
XUMHUUYCCKUMMU IMOHATUSIMU .

BEIIIECTBO, XUMHUYECKHUH PJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIC
ATOMHAas1 1 MOJICKYJIsIpHasi MacCChbl, MOH, aAJIJIOTPOIIHUsA, U30TOIIbI,
XHUMHYECKAasi CBSI3b, DJIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTEIICHb
OKHCJICHUSI, MOJIb, MOJISIpHasI Macca, MOJISIPHBIA 00beM ra3000pa3HbIX
BEIIESCTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJICKYJISIDHOT'O CTPOCHHU S,
PacTBOPBI, FJIEKTPOJIUT U HEJIEKTPOJIUT, FJICKTPOJIUTHUECKAS
TUCCOIUAIINS, OKUCITUTEIb U BOCCTAHOBHUTEIIb, OKHCIICHUE U
BOCCTAHOBJICHHE, TEIJIOBOM 2 (PEKT peaKIInm, CKOPOCTh XUMHUYIECKOM
peaknuu, KaTajin3, XUMHUYECKOE PaBHOBECHE, YIIJICPOIHBII CKEJIeT,
byHKIIMOHaNbHAS TPyIIa, U30MEPHUs, TOMOJIOTHSI.

OcHOBHBIE
3aKOHBI
XUMHUHN

DdopmynrpoBaHHe 3aKOHOB COXPaHEHMSI MacChl BELIECTB U
MOCTOSIHCTBA COCTaBa BEIIIECTB.

Y cTaHOBKA MMPUYUHHO-CIEACTBEHHON CBSI3U MEYXKAY COJAEPIKAHUEM
PTUX 3aKOHOB U HAITUCAHUEM XUMHUYCCKHUX (POPMYIT U YpPAaBHCHHUH.

'Y cTaHOBKA 3BOJIOLIMOHHOM CYITHOCTH MEH/JIEJI€EBCKOM U COBPEMEHHOM
bopmymupoBok nepuoamyeckoro 3akona /.M. Menaeneena.
O0BbsicHeHHEe PU3UUECKOTO CMBICIIa CHMBOJIUKH NEPUOTUIESCKOM
TabIUI bl XUMHYECKHUX 3J1eMeHTOB J[. 1. MenaeneeBa (HoMepoB
pJIEMEHTA, TIepHo/Ia, TPYIIbl) U YCTAHOBKA MPUYHHHO-CJICICTBEHHOM
CBSI3H ME3K/Iy CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHU ST
CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX UMHU BEIIECTB B IIEpHOJaxX U
rpymnmnax. XapakTepHUCTUKA 3JIEMEHTOB MaJIbIX U 0OJIBIIUX TIEPUOJIOB
10 UX I0JIOKEHUIO B [lepuoanueckou cucreme /1. 1. Menneneesa.

OCHOBHEIE
TEOPpUU XUMHUH

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKUX BEIIECTB OT CTPOCHUSI
ATOMOB 00pa3yIONINX UX XUMHUUYECKHUX DJIEMEHTOB. XapaKTepUCTUKA
BAaYKHEUIINX TUIIOB XMMHUYECKUX CBSI3€H U OTHOCUTEJIBHOCTH 3TOM
TUIIOJIOTHH.

O0BsICHEHHE 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI KPUCTAIUIUMYECKUX PEIIETOK.

DopMyIHMpPOBKa OCHOBHBIX IMOJIOXKEHUN TEOPHUH DIIEKTPOJITUTHYECKOU
TUCCOLIMAIIMN U XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOUCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCTUHEHHU .

DopMyaIHMpPOBKa OCHOBHBIX IMOJIOXKEHUN TEOPHUU XUMUYECKOTO
CTPOEHHSI OPraHUYECKHUX COCAUHEHUU U XapaKTEPUCTHUKA B CBETE DTOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COCITMHEHUM.
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BaskHelue
BellecTBa U
MaTepHAaJIbl

XapaKTepUCTHUKA COCTaBa, CTPOCHUSI, CBOUCTB, IIOJIy4YE€HHUsI U IIPUMeE-
HeHUsT BasKHEHIUX meTtaiuioB (IA u |l A rpynn, anoMuHus, JKeiie3a,
a B €CTECTBCHHO-HAYYHOM MPO(UIIC U HEKOTOPBIX d-3JIEMEHTOB) H UX
COeIMHEHU.

XapaKkTepuCTUKA COCTaBa, CTPOCHMSI, CBOMCTB, TOJIYUYCHUS U
npuMeHeHust BaskHelmmx HemeraiuioB (VI A, VIIA, VIA rpymi, a
Taxk>ke azora u ¢ocdopa, yriiepoja U KpeMHHUsI, BOJOPOJIA) U UX
COeTMHCHH M. XapaKTEepPUCTHKA COCTaBa, CTPOCHU S, CBOMCTB,
[MOJTYYCHUST U IPUMCHCHHSI BaXKHEHUIIIUX KJIACCOB YTJICBOIOPOJIOB
(annkaHOB, MUKJIOAJIKAHOB, aJIKCHOB, aJIKUHOB, apPCHOB) U X HauboJjice
3HAYUMBIX B HAPOJHOXO3SIMCTBEHHOM ILIaHE MTPEICTABUTEIICH .
AHaJIOTUYHAST XapaKTESPUCTHKA BAYKHECHIIINX MPEACTABUTEIICH APYTUX
KJIACCOB OPTaHUYCCKUX COCTMHEHUI: METaHOJIa ¥ DTAHOJIA, CIIOXKHBIX
AGUPOB, JKUPOB, MbLI, aJIbAeTHI0B ((hopManbIeTUI0B U
areTaabaIernaa), KeTOHOB (alleToHa), KapOOHOBBIX KHUCIIOT (YKCYCHOM
KUCJIOTHI, JJISI €CTECTBEHHO-HAYYHOTO MPOQHUJIIsI IpeAcTaBUTeICH
PYTHUX KJIACCOB KHUCJIOT), MOHOCAXapHua0B (TJII0KO3bI), TUcaXapruaoB
(caxapo3sl), nmoaucaxapuaoB (Kpaxmasia U 1IeJLII0JI03bI), aHUJINHA,
AMHUHOKHCJIOT, O€JIKOB, HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH,
KaydyKOB, IJIAaCTMAacCC.

XHUMHUYIeCKHu il
FI3LIK U
CHMBOJINKA

M criosb30Banue B y9eOHOUM U ITPOeCCHOHATBLHOM JIESITEIIbHOCTH
XUMHUYECKUX TEPMHUHOB U CUMBOJIUKH.

HazBanue U3YyYCHHBIX BCIIISCTB 10 TPUBHUATBHOU WITA
MEKJAYHApOJHOU HOMEHKJIAType ¢ OTpaXeHHE cocTaBa 3ITHUX
COCTMHEHU U C TIOMOIIBI0 XUMHUYECKUX (OPMYIT.

OTparkeHrne XUMHUYECKHUX NPOIIECCOB C ITOMOMIBIO YPaBHEHUMN
XUMHYECKHUX PEAKIIUM.

XHUMHUIECKHEe
peakumu

O0BsICHEHHE CYIITHOCTH XUMHUUYECKHUX mpoiieccoB. Knaccudukarimst
XUMHUYUYCCKUX peaKHI/Iﬁ 110 pa3JTMYHBIM HpI/ISHaKaM: YHUCITY U COCTAaBY
MMPOAYKTOB U peareHToOB, TerioBoMy ¢ deKTy, HalmpaBiaeHHUIo, dase,
HaJIMYUIO KaTajln3aTopa, U3MEHEHHUIO CTENEeHEH OKHUCIICHUS
PIIEMEHTOB, 00pa3yIOIIUX BEIIeCTBA.

'YcTaHoBKa MPU3HAKOB OOIIETO U PA3JIMYHOTO B THUTIOJIOTHH PEaKITUM
J1JIsI HEOPTAaHUYECKOM U OPraHUYECKOM XUMHUH.

Kiaccugukariust BeniecTB U MPOIIECCOB ¢ TOYKHU 3PEHUST OKUCIICHUSI-
BoccTaHOBJIEHUsI. COCTaBI€eHUE YPABHEHUN PEAKIINU C TOMOIIBIO
MeTOo/1a 3JIEKTPOHHOT O OajiaHca.

O0BsICHEHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU peaKIiuu 1
MMOJIOYKEHU ST XUMUYECKOT0 PAaBHOBECHSI OT Pa3JIMYHBIX (DAKTOPOB.

XUMHUYIEeCKH
DKCIIEPUMEHT

BreImoiHeHHe XUMHUYECKOTO OKCIICPUMCHTA B ITOJTHOM COOTBETCTBHUU C
MMpaBUJIaMH 0€301aCHOCTH.

HabGmonenue, pukcanusi 1 onucaHue pe3yjIbTaToOB IIPOBEAESHHOTO
PKCIIEPUMEHTA.

XuMHuueckas
MH@popManus

IIpoBenenme caMOCTOSITEIHHOTO MMONCKA XUMHUYECKOU MH(MOpPMAITUU C
HUCMOJIb30BAHUEM PA3JIMYHBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
HU3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHeTA).
HMcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJIOTHUHN AJ1s1 00pabOTKH U
nepeaaum XuMUYeCKOW HH(GOPMAIIMH U €€ TPEACTABICHUS B
pa3nuyHbIX hopmax.
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PacueTsl O

XUMHUYECKUM
dopmysnam u
YPABHEHUSAM

'YcTaHOBKA 3aBUCUMOCTH MEXK1y KAa4E€CTBEHHON U KOJIMYECTBEHHOU
CTOPOHAMH XUMHUYECKUX 0O0BEKTOB U MIPOLIECCOB.

Pemenue pacueTHBIX 3a/1a4 10 XUMHYECKUM (popmyiiaMm U
YPaBHEHUSIM.

IlpoduabHoe n
npodeccuoHab
HO 3HAYUMOE
coJepsKaHue

O0BbsicHEHHE XUMUYECKUX SIBJICHUH, IMIPOUCXOASIIIINX B IPUPOJIE, OBITY
1 HA ITPOMU3BOJACTBC.

OnpenesieHUE BO3MO>KHOCTEH NPOTEKAHUSI XUMHUYECKUX
NpeBpALLIEHUN B PA3JIUNYHbIX YCIOBUSX.

CoburoieHre npaBUJl 9KOJIOTHUYECKH I'PAaMOTHOI'O HOBEACHUS B
OKpY>Karolleu cpeae.

OneHKa BIUSTHUSI XUMHUYECKOTI0 3arpsiI3HEHUST OKPY>Karollei cpeabl Ha
OpTraHU3M YCJIOBCKA U APYI'HC JKUBBIC OPpTraHU3MBI.

CoOuroieHre npaBujl 0€30MacHOro 00paIleHUsI C TOPIOYUMH U
TOKCUYHBIMHU BEIIECTBAMH, J1a00PATOPHBIM 000PYJOBAHUEM.
[TonroroBKa pacTBOPOB 3a/ITaHHON KOHIIEHTPAIIUH B OBITY U HA
POU3BOJICTBE.

KpuTudeckast olleHKa JIOCTOBEPHOCTH XUMHUYECKOH MH(POpMAIINH,
MOCTYTAIONIEH U3 pa3HbIX UCTOYHUKOB.
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Y4eOHO-MeTOANYEeCKOEe U MaTePHUAJTBbHO-TEXHHUYECKOe
o0ecneyeHU e NpoOorpaMmMbl Y4€eOHOU M CIHMIIJIMHBI
X MMM A

OcBoeHue mnporpaMmbl Y4YeOHOM JUCHUIUIMHBI «XHUMHUsD» MOpeAriojaraeT Hajludue
KabuHeTa XUMHUHU C JlabopaTtopueil W J1abOpaHTCKOM KOMHATOH, B KOTOPOM HMMEETCSI
BO3MO>KHOCTBh 00ecneduTh CBOOOAHBIM nocTyll B MIHTEpHET BO Bpems y4eOHOTrO 3aHSITUS
U B IepHO/J] BHEYUEOHON NESITETLHOCTH CTY/ICHTOB.

ITomemenue KabuHeTa YIAOBJIETBOPSIET TpeboBaHUSAM CaHuTapHo-
ANUAeMHUOJIOTHYeCKUX TipaBuil 1 HopMmaTuBoB (CaulluH 2.4.2 Ne 178-02) u ocHalieHO
TUIIOBBIM O0OpYJIOBAaHHEM, YyKa3aHHbIM B HACTOSIIUX TpeOOBaHUSIX, B TOM 4YHCIIE
cHenUuaJIM3UPOBAHHON yueOHOM MeOesblo M cpelicTBaMHM O0y4YeHHsl, JOCTAaTOUYHBIMU JJIsI
BBITIOJIHEHUsI TPEOOBAHUM K YPOBHIO IMMOAIOTOBKH 00YyYarOIIUXCSI.

B kaOunere wuMeeTcs CEHCOPHBIH MOHOOJIOK, IIOCPEJICTBOM KOTOPOI0 Y4YacTHUKH
oOpa3oBaTeJILHOIO IIpoliecca MOIYT IpOCMAaTpUBaTh BHU3YyallbHYI HWH(GOPMAIMIO IIO
XWMHWH, CO3JaBaTh IPE3CHTAUH, BUACOMATEPHAIIbI U T. .

B cocraB y4eO0HO-METOMMYECKOTO M MaTEPHUAIBHO-TEXHHUYECKOr0 OCHAIICHUSI KaOWMHeTa
XUMHWUH BXOJSIT:

MHOTO(PYHKIIMOHAIBHBIA KOMIUJIEKC IIpenogaBaTels;

HWHTEpPAKTHUBHAsI XUMHUYCCKasl J1adopaTopusi;

HaTypajbHble  O0OBEKTBHI, MOJEJIH, HOpHOOpbl M  HAOOpPBI  AJIsI  IOCTAHOBKH
JIEMOHCTPAILIMOHHOI'0 U YYEHUUYECKOIo 3KCIEPUMEHTA,

neYaTHbIE U YKPAHHO-3BYKOBBIE CpeJICTBA OOYUYCHHSI; CPEACTBA HOBBIX MH(MOPMAITMOHHBIX
TEeXHOJIOT U,

PEaKTHUBBI;

MNEepeYHU OCHOBHOM M JOIOJHUTEJIBLHOM Yy4eOHOW JmMTepaTypbl, BCHOMOIaTeJIbHOE
000pyJ0BaHUE U UHCTPYKIIUH,

OoubMoTeuyHbIN POHI.

B OubmuoTeuHbIit GOHI BXOAST YYSOHHKH M ydeOHO-MeToau4ueckue KoMIuieKThl (YMK),
PEeKOMEHAOBAHHBIE WM JAONYIIEHHBIC JJISI HCIOJB30BaHUSI B IPOPECCHOHAIIBHBIX
o0pa3oBaTeJIbHBIX OpraHU3alMsAX, peaJu3yolX o00pa30BaTEeIbHYI0 HOpOTrpaMmy
cpenHero ob1iero oopa3zoBaHus Ha 0a3e OCHOBHOTO O0IIero oOpa3oBaHUSI.
Bbubaunoreunslt GoHA AOMOIHEH COpaBOYHUKAMM, KHUTAMH JUIsI YT€HUS 110

XUMHH.

B mpornecce ocBoeHUsI mporpaMmbl YU4eOHOW IHCHUILIMHBI «XHUMHSD) CTYACHTBI UMCEIOT
BO3MOYKHOCTB JIOCTyINA K 3JICKTPOHHBIM Y4YE€OHBIM MaTepHaaM [0 XUMHHU, UMEIOIIIUMCSI
B CBOOOIHOM pgoctyne B ceTd HWHTepHeT (3JIEKTPOHHBIM KHHUTaM, IIPaKTHUKyMaM,
Tectam, matepuainam EI'D u np.).

37



JInTteparypa

JJist CTYy/I€eHTOB

1.

10.

11.

Epoxun FO.M., Kosanesa M. 5. Xumus st npodeccuii U crieliuajIbHOCTEH
TEXHHUYECKOTO M €CTECTBEHHO-HAYYHOTO NpodUiIel: y4eOHUK IS CTYACHTOB
nmpodeccuoHaIbHBIX 0O0Opa30BaTEJIBHBIX OpTraHU3aIllUi, OCBaWBaIIUX
npodeccuun u cnerquanbHocTH CI1O. — M., Akanemus, 2019.

labpuensn O.C., Ocmpoymos H.I. Xumusi: ydeOHUK JIsI CTYJICHTOB
nmpodeCCUOHAIIBPHBIX OOpa30BaTEJIBbHBIX OPraHU3aIlluii, OCBaWBAaKIIHX
npodeccuu u criertmanbHoctu CIT1O. — M., 2017.

Tabpuensn  O.C., Ocmpoymos H.I. Xumuss gnsi  npodeccuit. u
CHEIHAJIBHOCTEH €CTECTBEHHOHAYYHOTO0 MPOQUIIsI: YICOHUK JIJISI CTYJICHTOB
nmpodeccuoHaIbHBIX 00pa30BaTEJIbHBIX OpraHU3aIllhuii, 0CBaMBaIONIUX
npodeccun u criequaabHoct CIIO. — M., 2017.

lTabpuenan O.C. u ap. Xumus. IIpakTukym: yded. mocobue s CTYJIECHTOB
nmpodeCCUOHAIIBPHBIX OOpa30BaTCJIBPHBIX OPraHU3aIluii, OCBaWBAKIIHX
npodeccnu u crertnanbHoctu CIT1O. — M., 2017.

Tabpuensn O.C. m np. Xumusi: nocobue st moarotoBku K EID: yuel.
nmocoome JUIA CTYJASHTOB TIPOPECCHOHAIBHBIX OOpa3oBaTeIIbHBIX

opraHu3anuii, ocBanBammux mnpodeccun u cneruaiabHoctu CIIO. — M.,
2017.

LTabpuenanu O.C., Jlvicoga ['.I. Xumusi. TecTsl, 3a1a4u U yIPa>KHEHUS . y4del.
rmocodue IJIst CTy . YUpesKaeHur cpen. npod. odpa3zoBanusi. — M., 2017.

Epoxun FO.M., Kosanesa H. 5. Xumus 1ist npodeccuil U criequaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Npoduiei: yueOHUK ISl CTYI€HTOB
nmpodeccruoHalIbHBIX OOpa30BaTEIbHBIX OpPraHU3aIllui, O0CBaWBAaIOIMIUX
npodeccuu u cneruanbHoctu CI10. — M., 2017.

Epoxun FO.M. Xumusi: 3amauyud W yHOpa>KHEHMs. ydeb. 1mocobue s
CTYJI€HTOB TNpodEeCCHUOHAIIBHBIX OOpa30oBaTEIbHbBIX OpraHu3alui,
ocBamBarwmux Tnpodeccun u crienuaapbHoctu CI1O. — M., 2012.

Epoxun FO.M. COOpPHMK TECTOBBIX 3aJaHUM MO XUMHUHU: ydeb. 1mocodue st
CTYJ. yUpexXJaeHui cpen. npod. odpazoBanusi. — M., 2014.

Epoxun FO.M., Kosanesa H.5. Xumus nist npodeccuii U creuarTbHOCTEH
€CTECTBEHHO-HAy4YHOTO Tpoduisi. DJIEKTPOHHBIH  y4yeOHO-METOIUYECKUMN
KoMILIeEKc. — M., 2017.

Cnaoxoe C. A., Ocmpoymos H.I"., I'abpuensan O.C., Jlykvanoea H.H. Xumus
st opodeccuit M CHelHajIbHOCTEM TEXHHUYECKOro mnpoduisi. DJIEKTPOHHOE
NpUJIoXKeHUe (DJIICKTPOHHOE y4eOHOe H3JaHWe) JJIsI CTYI. YUYPEIKIACHHH Cpe.
npod. oOpa3zoBanusi. — M., 2014.

JJjs1 npenoaaBarTesis

1.

006 o6pazoBannu B Poccuiickoit @enepanuu: ¢genep. 3axkoH ot 29.12.2012 Ne 273-
®d3 (B pen. denepanmpubix 3akoHOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-P3, ot 23.07.2013 Ne 203-d3, ot 25.11.2013
Ne 317-®3, ot 03.02.2014 Ne 11-P3, ot 03.02.2014 Ne 15-d3, ot 05.05.2014
Ne 84-®3, or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-d3, c
HU3MEHEHHUSIMU, BHeCEHHBIMHU DenepaibHbIM 3aKOHOM OT 04.06.2014 Ne 145-d3, B
pen. or 03.07.2016, ¢ uzm. ot 19.12.2016).

[Ipukaz MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «OO6 ytBepxkaeHuu (HenepaabHOTo
rOCyIapCTBEHHOT'0 00pa30BaTEIbHOTO CTAHIAPTa CPEIHETO (TIOTHOTO) O0IIET0 00pa30BaHUS Y.

38



3. Ilpuka3 MunucrepcTBa oopazoBanus u Hayku PD ot 31 nexadps 2015 . N 1578 “O BHeceHun
M3MEHEHH! B (efepalbHblii TOCYyJapCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT CPEeIHEro OOIIero
oOpa3oBaHMs, YTBEPKIACHHBIA TpruKazoM MUHUCTEpCTBAa OOpa3oBaHMsl W Hayku Poccuiickoi
@enepaunu ot 17 mag 2012 r. N413”.

4. Tlucemo JlemapramMeHTa rocylapCTBEHHOW MOJIMTUKU B cdepe MOATOTOBKU pabouuX KaapoB U
JAIIO Munobpuayku Poccun ot 17.03.2015 No 06-259 «PekoMeHpanuu 1o OpraHH3aIiH
MOJTYYCHHUsI CPEIHEr0 001Iero o0pa3oBaHus B peesiax 0OCBOCHHS 00pa30BaTeNIbHBIX MPOTrPaMM
cpemHero npohecCuoHanbsHOr0 00pa3oBanus Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHUs C y4ETOM
TpeOoBaHui (efepallbHBIX TOCYJAPCTBEHHBIX OOpa30BaTENBbHBIX CTAaHIAPTOB W TOJy4aeMOM
npodeccru WM CeualbHOCTH CPETHETo MPo(hecCHOHATLHOTO 00pa30BaAHUS.

5. ITlpumepnass ocHOBHas oOpa3oBareibHas MporpaMMa CpeaHero oOmero oOpa3oBaHUs,
0100peHHas pemeHreM (eaepaabHOTO y4eOHO-METOIUYECKOT0 OOBEAMHEHHUS IO OO0IIeMy
oOpa3zoBanuio (mpoTokou ot 28 utoHg 2016 r. Ne2/16-3).

6. [laobpuenan O.C., Jlvicoea I'.I". XuMusi: KHUTA JJIsI IpenogaBaTessi: y4e0.-MeTo.
nocooue. — M., 2012.

7. Cnaokos u Op. Xumusi JIsi OpodecCUuid M CIeHATBHOCTEH TEXHUYECKOTO
npoduiist (3JIEKTPOHHOE TIpHJIoKeHue).- M.,2017

HNHaTEepHeT-pecypceshl

www. pvg. mk.ru (onumrnmana «Ilokopu BopoObeBbl TOpBD»). Www.hemi.wallst.ru
(O6pasoBarenbHbBI  caliT IS  IIKOJIBHUKOB  «Xummwus»). Www.alhimikov. net
(O6pa3oBaTeIbHBIN CAUT JJISI IIIKOJIBHHUKOB).

Wwww. chem. msu.su (DaekTpoHHast 6MOIHOTEKA 110 XUMHH).

www.enauki.ru (unTepHeT-u3nanme s yuuTesie  «ECTeCTBEHHBIC  HAYKW»).
www. 1september.ru (metommueckast rtaszera «llepBoe ceHTsIOpsi»). Www.hvsh.ru
(>xypHanm «XHUMHSI B IIKOJIC»).

www. hij.ru (okypHan «XuMUsI U )KU3HB»).

www. chemistry-chemists. com (3J1eKTpOHHBIH KypHaJlI « XUMHUKHA U XUMHSI).

39



