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Paboyas nporpamma no xumumn ®rocC 10-11 knacc

I[NOACHUTEJIbHAS 3AITNCKA

Hacrosiias pabodast nporpamma o npeamety «Xumus» s 10-11 kiraccoB cocraBiicHa B
cooTtBeTcTBHU ¢ DenepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTebHBIM CTAHIAPTOM CPEINHETO OOIIETO
oOpaszoBanus (IIpuka3 MunucrepcTa oOpa3oBanus U Hayku P ot 17 mas 2012 1. Ne 413 ¢
M3MEHECHISIMH M TOTIOJTHEHUAMH OT: 29 aexadpst 2014 1., 31 mexabps 2015 1., 29 utons 2017 r.) ocHOBe
«Xumust. Paboune nmporpammer kK YMK O.C.I'abpuensna, cocrasutens T.J].I'amOypuesa// U3garenscTBo
«Jlpoda»,2014 rox. Jlanaas nporpamma oOecrieqrBacTCs JIMHACH yIeOHO-METOIMIECKUX KOMIUIEKTOB I10
xumun 17151 10-11 xnaccos nox penaknueit O.C.["abpuensHa, BbIyCKaeMOi U3aTeIbCTBOM
«IIpocsenienue»

Pa6ouast mporpamma mo xumuu aist 10- 11 kmaccoB pa3paboraHa B COOTBETCTBUU C:

®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 "O6 obOpazoBanuu B Poccuiickoit
Oenepanun";

®denepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTEIBHBIM CTAHIAPTOM HAYaIHHOTO OOIIETO
o0OpasoBaHusl, yTBEPKJICHHBIM MMPHUKa30M MUHHCTEPCTBAa 00pa3oBaHus U HayKu Poccuiickoii
®eneparun ot 06.10.2009 Ne 373, ¢ u3MeHEHUSIMU, BHECEHHBIMU MPUKa30M MuHUCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoit @eneparun ot 31.12.2015 Nel1576;

®denepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIIETO
oOpasoBaHusl, yTBEpKICHHBIM, TPUKa30oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepannu ot 17.12.2010 Ne 1897, ¢ u3sMeHEHHSIMUA, BHECEHHBIMH MPHKa30M MHUHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 31.12.2015 Nel577;

®denepanbHBIM rOCYAapCTBEHHBIM 00pa30BATENIBHBIM CTAHAPTOM CPEIHETO OOIIEeTO
o0pa3oBaHus, YTBEPKACHHBIM MPUKa30oM MuHUCTEpCTBAa 00pazoBaHus U Hayku Poccuiickoii
®enepannu ot 17.05.2012 Ne 413, ¢ u3MeHEHUSIMH, BHECEHHBIMU ITPUKa30M MUHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanyu ot 29 nekadps 2014r, 31.12.2015 Nel578;

29 urons 2017r.

VueoubM mianoM Ixomsr;

[TpumepHoOii mporpaMMoi JUCITUTUTHNHBI, YTBEP)KICHHOH MUHHUCTEPCTBOM 00pa30BaHUs M HAYKH
Poccuiickoit deneparuu (WM aBTOPCKOU IIporpamMme, IpoIIeAnied SJKCIepTU3y 1 arpoOaluio;
®denepanbHBIM MIEPEYHEM YUSOHUKOB, YTBEPIKICHHBIX, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
WCIIOJIb30BaHUIO B 00pa30BaTEIbHOM MpoIiecce B 00pa30BATENbHBIX YUPEKICHUIX,
peanu3yonmX MporpaMmMbl 001ero oopa3zoBanus. Poccuiickoit @enepanuu ot 31.03.2014 Ne 253
«00 YTBCPKACHUU (I)C,E[CpaJ'II:HOFO NepeyYHd y‘IC6HI/IKOB, PEKOMCHAYCMBIX K HUCIIOJIb30BAHUIO TP U
peam3anuu UMCIOIIUX T'OCYyAapCTBECHHYIO aKKPCAUTAILUIO O6pa30BaTeJ'H)HLIX nporpaMm Ha4aJIbHOI'O
00111er0, OCHOBHOTO 00IIETO, CPEeTHETO 001Iero 00pa3oBaHusI.



OO0mas XxapakTepucTUKA Y4eOHOro npeaMera

Oco0eHHOCTH cOaepKaHUsI O0y4eHMs] XMMMH B CpelHEH MIKoje OOYyCJIOBJIEHBI CHEeHU(pUKON
XMMUHU KaK HayKH U IOCTaBJICHHBIMH LesiMU. OCHOBHBIMH NPOOJEMaMU XUMHU SIBJISIIOTCS W3y4dEHHE
COCTaBa U CTPOCHUS BELIECTB, 3aBUCHUMOCTH HX CBOMCTB OT CTPOCHHUSI, MOJyYCHHE BEILECTB C 3aJaHHBIMU
CBOICTBaMU, UCCIIEJOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX PEaKIMid U IMMyTel YIpaBJICHUs] UMH B TIEIISX
MOJIy4eHUs] BEILECTB, MaTepuanoB, SHepruu. llosTomy B paboueil mporpamme MO XUMHM HAIIJIH
OTpayKeHHUE OCHOBHEIE COJIEPXKATEIbHBIC TUHHH:

o «BemectBo» - 3HAaHMSA O COCTAaBE M CTPOCHHM BELIECTB, WX BAXKHEHIMINX (UIHUECKUX U
XUMHUYECKUX CBOWCTBAX, OMOJIOTHYECKOM JIEHCTBUU;

o «XUMHUYECKas peaKkys - 3HAHUS 00 YCIIOBHUSX, B KOTOPBIX MPOSBIISIOTCS XUMHIECKHE CBONUCTBA
BEILIECTB, CIIOCO0aX yrnpaBlieHUsS XUMMUYECKUMH MPOIIECCaMu;

¢ «IIpuMeHeHre BEIECTBY - 3HAHUS U OIBIT HPAKTHYECKON AEATEILHOCTH C BELIECTBAMHU, KOTOPBIE
HanOoJIee 4acTo yrnoTpeOsatoTcsl B OBCEAHEBHON JKU3HH, IIUPOKO HCIOIB3YIOTCS B POMBIIUICHHOCTH,
CEeIIbCKOM XO035ICTBE, Ha TPAHCIIOPTE;

o «SI3pIK XMMUM» - CHUCTeMa Ba)XHEHIINX NOHATHH XUMHH WM TEPMHHOB, B KOTOPBIX OHH
ONMCHIBAIOTCSA, HOMEHKJIATYypa HEOPraHMYECKHX BELIECTB, T.6. HMX Ha3BaHUs (B TOM 4YHUCIE W
TPUBHAIIBHBIE), XUMHYECKHE (OPMYJIBI M YpaBHEHHUS, a Takke MNpaBWia IepeBoja HHGopManuu c
€CTECTBEHHOT'O SI3bIKA Ha S3bIK XUMHUH U 00paTHO.

MecTo npeamera B y4eGHOM ILIaHe.
®denepalibHBIN rOCy1apCTBEHHBIH 00pa30BaTeIbHBIA CTAHAAPT NpelycMaTpUBaeT U3yUeHHE Kypca XUMHUU
B CpeJHEeH IIKOoJie KaK COCTaBHOW 4acTH MpeAMETHOM 06macTu « EcTecTBeHHOHAYYHBIE ITPEeIMEThI».
B basucHom y4ueOHOM IU1aHe CpeAaHel MIKOJIbl XMMUS BKIIIOUeHa B pasznen «Coxaepxkanue, GopMuUpyeMoe
y4acTHHKaMH 00pa30BaTeIbHOTO MPOLEccay.
Ora mporpamma no xumuu (10 kmacc) mis cpemHero obmero oOpasoBaHHs Ha 0a30BOM YpOBHE
COCTaBJICHa U3 pacueTa 2 yaca B Hezemo B 00beMe 70 yueOHBIX 4acoB.

Oco0eHHOCTH H3yYeHUs] XUMUH

MeTo10I0THYECKOH OCHOBOW TMOCTPOCHHUSI YUEOHOTO COJCp)KaHUS XUMHH JUIS CPEAHEH LIKOJIBI
0a30BOro ypoBHS SIBUJIACH UOeA UHMEZPUPOBAHHO20 KYPCA XUMUU.

CTpyKTypa nmpeajsaraeMoro Kypca peuaeT 1se npo0ieMbl HHTErpauu B 00y4eHnd xumuu. [lepsas
— 9TO 6HymMpuUnpeOMemHasi uHmezpayus yaeOHOW NHUCUUILTMHBI «XuMUs». Mnes Takoll WHTErpamuu
JUKTYET CIEAYIOIIYI0 OYEepeAHOCTh W3YyUeHHsS pa3[elioB XMMHUH: BHaudale H3ydaeTcs OpraHuyecKas
xumus (10 kimace), a 3arem — xumust oomas (11 kmacc). Takoe CTpyKTypupoBaHHE 00YCIOBICHO TEM, UTO
00o01IeHne coepkaHrs MpeIMeTa O3BOJISET Ha 3aBepIIaroIleM dTane c)OpMUPOBATh Y BBITYCKHHKOB
CpelHEH IIKOJNBI TPE/ICTaBICHHE O XMMHHM KakK IIEJIOCTHOW HayKe, MMOKa3aTh €IWHCTBO €€ MOHSTHI,
3aKOHOB M TEOpPUH, YHHBEPCAJIbHOCTb M NPUMEHHUMOCTh HMX KakK Uil HEOPraHMYECKOH, Tak M AJs
OPTaHUYECKON XUMUHU.

Bropas — 310 Mescnpeomemuas unmezpayus, NO3BOJSIOMAs HA 0a3e XUMHUU OOBEIMHUTH 3HAHUS
no ¢usuke, OHONOTHH, Teorpaduu, SKOJOTMH B €JUHOE MOHMMAaHHE TMPHPOIBI, T.e. CHOPMHPOBATH
LEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKpPY)KaIOIIEro MHpa. DTO MO3BOJMT CTapLICKIacCHUKAM
0CO3HAaTh TO, 4TO 03 3HAHMH TO XHMMHH BOCHPHUSTHE OKPYXKAIOIIEro Mupa OyaeT HENOoNHbIM U
yIepOHbIM, a JIFOAW, HE TOJIyYUBIINE TAKUX 3HAHUH, MOTYT CTaTh HEOCO3HAHHO OMACHBIMH AJISI 3TOTO
MHpa, TaK KaK XUMHIECKHA HETPaMOTHOE 0OpallleHUe ¢ BEIIeCTBAMH, MaTepHalaMi U MPOLECCAMH TPO3UT
HEMaJIbIMH OelaMH.

KpoMme 3Tux IBYX BemylmIMX MHTETPUPYIOLIMX HIEH, Kypc pealu3yeT W elle OJHY — UHINezpayuro
XUMUYECKUX  3HAHULU €  2YMAHUMAPHLIMU — OUCYUNIUHAMU: UCTOPUCH, JUTEpaTypoil, MHpPOBOH
XYAO0KECTBEHHOW KyJIbTYpoil. DTO, B CBOIO O4Yepenb, MO3BOJIIET CpPEACTBAMHM Y4eOHOro mpeamera
[I0Ka3aTh pOJb XMMHUM M B COLHUAIbHON cdepe dYenoBEeYeCKOH AEATeNbHOCTH, T.€. IOJIHOCTBIO
COOTBETCTBOBATh UESM 00pa30BaTENbHOTO CTaHJapTa.

[lpn W3ydeHMM XWMUH, TJC BEIYIIYIO POJb WIPaeT IO3HaBaTENbHAs AEATEIBHOCTh, OCHOBHBIC
BUABl y4eOHOH [EATENBHOCTH OOYdYaIOUIMXCS Ha YPOBHE Y4YeOHBIX HCWCTBHH BKJIIOYAIOT YMEHHS
XapaKTepU30BaTh, OOBSCHATH, KIACCU(PHUIMPOBATh, BIAJIETh METOJAMH HAyYHOTO IMO3HAHUS, TOJHO H
TOYHO BBIpaXKaThb CBOU MBICIIH, apTyMEHTHPOBATh CBOIO TOUKY 3pEHUs, paboTaTh B IpyIIe, IPEACTaBISATh
¥ cO00IaTh XUMUUECKYIO HH(POPMAIHIO B YCTHON M IMCbMEHHOU (hopMe U JIp.

OpHoii U3 BaxXHEHIINX 3a1a4 00y4YEeHHUS B CpeAHEH IIKOJIe SBISETCS MOATOTOBKA 00yYarOMIMXCsl K
OCO3HAaHHOMY W OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTo W mpodeccuoHanpHOro mytu. OOydvaromuecs



AOJDKHBI HAYYUTBCA CaMOCTOATE/IBHO CTAaBUTH LEINU WU ONPEACIIATL MYTH UX NOCTHIXKEHHA, MCIIOJIb30BaATh
HpHO6peT€HHBIfI B IIKOJIC OMBIT ACATCIHbHOCTHU B peaJ'ILHOf/i JKU3HU, 34 paMKaMHU yqe6H0r0 nmponecca.

CornacHO 00pa30BaTENbHOMY CTAaHIAPTY 21AGHbIE WeU CPEITHETO 00IIero 00pa3oBaHHus:

1. (hopMHpoOBaHUE IEIOCTHOTO MPEACTABICHHAS O MHpPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUAX, YMCHUSAX U CIIOCO0AX NEATEILHOCTH;

2. MPUOOPETEHHE OTIHITAa PA3HOOOPA3HO NEeATETHFHOCTH, OMBITA TIO3HAHYS H CAMOIIO3HAHUS;

3. IOATOTOBKA K  OCYIIECTBICHWIO  OCO3HAaHHOTO  BEIOOpa  WHIWBUAYAIbHOM

00pa3zoBaTeIbHOM UK MPO(ECCHOHATBHON TPACKTOPHH.

Bonpmioit Bkamg B JOCTIXKEHHE ITHX IIeNel cpemHero oOmero oOpa3oBaHUS BHOCHUT U3yueHUeE
XUumuu, Komopoe npu3eano oodecneuums.

e (opMUpOBaHUE CHCTEMBI XUMHUECKMNX 3HAHUH KaKk KOMITOHEHTA He TOJIBKO €CTECTBEHHOHAYIHON
KapTUHBI MUPa, HO ¥ HAYYHOW KapTUHBI MUPA;

® DAa3BUTUC JIMYHOCTHU o6yqa}01unxcsl, ux HWHTCJUICKTYaJIbHOC u HpPaBCTBEHHOC
COBEPILUCHCTBOBaHHE, (OPMHPOBAHME Y HHUX TyMAaHHCTHYECKHMX OTHOIIEHHH  HKOJOTHYECKH
LIeJIECO00Pa3HOTO TIOBEJCHUS B OBITY U TPYIOBOH JESITEIHHOCTH;

e BBIPa0OTKY y OOydarommxcsi MOHUMAaHUS OOIIECTBEHHOW MOTPEOHOCTH B PAa3BUTHH XUMHH, a
TaKke (OPMHPOBAHNE Y HUX OTHOIICHUS K XMMHHU KaK BO3MOXKHOU OOJIACTH OyAyIIeH MPakTHYECKOM
JESTeITbHOCTH;

e (OpMUPOBAaHHUE YMEHHI O€30MAaCHOr0 OOpallleHHUs] ¢ BEUICCTBAMH, MCIIOJIB3YEMbIMH B
[IOBCEAHEBHOM JKU3HMU.

Ilenamu uszyuenua xumuu 6 cpeoneii wiKone A6NAIOMCA:

1.popmupoBaHue y oOydarOmMXcsd yMEHUs BHIAETh W IOHMMaTh LEHHOCTH 0Opa3oBaHus,
3HAYUMOCTh XMMHMYECKOI'O 3HAHUS IJISI KaXAOIO YeJIOBEKa, HE3aBHCHUMO OT €ro NnpodecCHOHAIbHON
JeSTeNbHOCTH; YMEHUH pa3indath (akThl U OLEHKH, CPAaBHUBATH OLIEHOUYHBIC BBIBOABI, BUACTh U3 CBSI3b C
KpUTEPUSMHU OIEHOK W CBSI3b KPHUTEPHEB C OIpPEICIIEHHOW CHCTEMOU IeHHOCTeH, (OopMyTUpOBaTh H
000CHOBBIBaTh COOCTBEHHYIO MMO3UIIUIO;

2.popMupoBaHHE y 00yYaOMIUXCS ETOCTHOTO MPEACTABICHUS O MHPE M POJIH XHUMHHU B CO3AaHUH
COBPEMEHHOI €CTECTBEHHOHAYYHOM KapTHHBI MHUPA; YMEHHMS OOBSICHATH OOBEKTBI M MPOLECCHI
OKPY’KaroIllel JEeHCTBUTEINbHOCTA — IMIPUPOJHON, COLUAIBHOM, KYJIbTYpPHOH, TEXHUYECKOU, - UCIOJIb3Ys
JUTA 9TOTO XUMHYECKHE 3HAHUS;

3.mpuoOpeTeHne OOYYalOUIMMUCS ONbITa Pa3HOOOpa3sHOM JEATENBHOCTH, OMBITA IMO3HAHUS U
CaMOIIO3HAHMA; KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOUINX YHHUBEPCAIBHOE
3HAUYEHHUE U Pa3jIMYHbIX BUAOB ACATEIHHOCTH — HAaBBIKOB PELICHMS MPOOJeM, NPUHSTHSA PELICHHH,
MOWCKa, aHanu3a U o0paboTku WHPOpPMAIUH, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB HW3MEpPEHHI,
HaBBIKOB COTPYJHUYECTBA, HABHIKOB 0€30MaCHOT0 0OpalIeHus ¢ BEIECTBAMH B NOBCEAHEBHON JKU3HHU.

3agayamMu y4eOHOTO MpeaMeTa sIBJISIIOTCSI:

e (GopMHpOBaHME Y YHAIIMXCSI 3HAHUH OCHOB XMMUYECKOH HAYKU- BAKHEHIINX (PAKTOPOB,
MOHATUH, XUMHUYECKUX 3aKOHOB U TEOPUI, XUMHUECKOTO SI3bIKa, PACKPBITHE JOCTYITHBIX
0000111eH1I T MUPOBO33PEHYECKOTO XapaKTepa;

e  pa3BUTHE YMCHUI HAOIIOAATh U OOBSCHSATh XUMUYECKHUE SBICHHUS, IPOUCXOISIINE B IPUPO/IE,
nabopaTopuu, B MOBCETHEBHON YKU3HI

e (opMHpOBaHHE CIEIUATBHBIX YMEHHI 00paIaThCsl C BEIIECTBAMH, BBIOJIHSATh HECIOKHbIC
OTIBITHI, COOJTIO/IAs TpaBmiIa Oe30MacHO pabOThl B XUMHUYECKOH Taboparopuy;

®  pacKphITHE TYMaHHCTHYECKO HAIPaBJIEHHOCTH XUMHUYECKON HayKH, €€ BO3pacTaroliei posu B
pelIeHun rI00aIbHBIX MPOOIIEM, CTOSIINX MePel YeTI0BEUECTBOM, PACKPBITHE TIEPE]T YUAITUMUCS
BKJIa/Ia XMIMUHU B HAYYHYIO KapTUHY MHPA;

e  BOCIHTaHHUE JJIEMEHTOB SKOJIOTHYECKON KyIbTYpPHI.



Ilnanupyembie pe3yabTaThl 0CBOCHUSA NpeAMeETA.

JesaTenbHOCTh yuuTenss B OOyYCHHHM XWMHHU B CPEJHEH IIKOJIe JOJDKHA OBITh HampaBlieHa Ha
JIOCTW)KEHNE 00YUArOIUMUCS CIEAYIOUINX JAUYHOCHIHBIX Pe3yIbmMamos.

- B IECHHOCTHO-OPUEHTAIIMOHHOM chepe - 0co3HaHue POCCUICKON rpaKIaHCKON HIICHTHYHOCTH,
MaTpUOTU3MA, YYBCTBA TOPJIOCTH 32 POCCUHUCKYIO XUMUYECKYIO HAYKY;

- B TPYAOBO# cepe — 2omosHocmb K OCO3HAHHOMY BBIOOPY JalbHEHIIEH 00pa30BaTeIbHOM
TPaeKTOPHH B BBICILIEH MIKOJIE, TIe XHUMUS SIBISETCS TPOPHUIMPYIOMIEH TUCIIUTUTMHON;

- B [TO3HABATENbHON (KOTHUTHBHOM, HHTEIUICKTYANBHOH) chepe — ymenue yIpaBisiTh CBOCSH
MO3HABATEIbHOMN IEATENBHOCTBIO, 20/MOBHOCHb U CNOCOOHOCMb K 00Pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHMIO, Ha MPOTHKEHUH BCEH JKU3HM; CO3HATEIHLHOE OTHOIIIEHHE K HEIIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO yCIIEIIHOW PodecCHOHaNbHOM 1 00IEeCTBEHHOH esITEIbHOCTH;

- B cthepe cOepekeHus 37I0POBbS — NPUHAMUE U pearu3ayus TEHHOCTEH 3J0POBOTO U 6€30MaCHOTO
00pasa Ku3HU, TPABWI HHIUBUIYATFHOTO U KOJUIEKTUBHOT'O 0€30MaCHOTO MTOBEACHUS B UPE3BBIYANHBIX
CUTYAIUSIX, YTPOKAIOIINX KU3HHU U 3[OPOBBIO IIIOJIEH; Henpusmue BpeIHBIX TPUBBIUEK (KypeHHS,
YIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB) Ha OCHOBE 3HAHUH O CBOMCTBAX HAPKOJOTUYCCKUX H
HapKOTUYECKUX BEILECTB
- (hopmMHupOBaHKE OCHOB 3KOJOTHYECKOH KYIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
3KOJIOTMYECKOTO MBIIUICHUS, PA3BUTHUE OIBITA IKOJOTUIYSCKA OPUSHTUPOBAHHOW PeIICKCUBHO -

OI_[CHO‘IHOP'I u HpaKTI/I'{GCKOI‘/'I ACATCIIBHOCTH B )KXU3HCHHBIX CUTYyallHUAX;

Memanpeomemnbvie pe3ynbmantvl 0C60EHUA 6LINYCKHUKAMU CPEOHEN WIKOJIbl KyPCa XUMUU:

- UCNONIbL306aHUEe YMEHUH W HaBBIKOB Pa3jIMYHBIX BHJOB II03HABaTEIbHOW JIE€ATENBHOCTH,
IIPUMEHEHHE OCHOBHBIX METOAOB IIO3HaHMA (CHCTEMHO-MHGOPMALMOHHBIA aHaNIMU3, HaOIIONEHHE,
HU3MepeHHe, MpPOBEIEHHE JSKCIEPUMEHTa, MOJACIMPOBAHMUE, HCCIEIOBATENbCKAs JESATEIbHOCT) IS
HU3YUYEHUS Pa3IMYHBIX CTOPOH OKPYKAIOIIEH 1eMCTBUTENLHOCTH;

- 61a0eHue OCHOBHBIMH HHTEJUIEKTYaIbHBIMU OIEpalusMu: (OPMYIUPOBKA TUIOTE3bl, aHAINU3 U
CHUHTE3, CPABHCHUEC U CHUCTEMATU3alUA, BbIABICHUC IIPUYINHHO-CICACTBCHHBIX CBS3EH U TTIONCK aHaJIOTI'OB,

- no3HaHue 0OBEKTOB OKPYKAIOIIEro MUpa OT OOIIEro Yyepe3 0COOCHHOE K EIMHUIHOMY;

- YMeHue TEHepUPOBATh UJEU U ONPENENIATh CPEACTBA, HEOOXOAUMBIC IS X PeaTH3allig;

- YMeHue ONPEAeTSITh LEeNu W 3aJadd [IesTeNbHOCTH, BBIOMpATh CpPEACTBA peaiu3alud Lead U
IIPUMECHATH UX Ha IPAKTUKE;

- UCNOIb306aHUe PA3TMYHBIX UCTOYHUKOB AT MOJIYYEHHUs] XMMUUEeCKOW MH(pOpMaLY, TOHUMaHHUE
3aBUCHMOCTH COZAEpKaHUs U (GOPMBI IIpeAcTaBIeHH HHPOPMAIMHK OT 1ieJeld KOMMYHUKAIMH U aJpecara;

- yMeHue IPOSYKTUBHO OOIIATHCS U B3aUMOJCHCTBOBATh B IPOILIECCE COBMECTHOM IEATEIbHOCTH,
YUUTHIBAThH TIO3UIUH APYTHX YUACTHUKOB IESTEIBHOCTH, YH(HEKTUBHO pa3penats KOHQIUKTHL;

- 20MOBHOCMb U CIIOCOOHOCTH K CaMOCTOSITENbHOW  HMH(OPMALMOHHO-II03HABATEIbHOM
JeSITeNbHOCTH, BKIIIOYasl yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMAIMU, KPUTHYECKH
OLIEHMBATh U UHTEPIIPETUPOBATH HH()OPMALIHIO, TIOTY4AEMYIO U3 Pa3In4HbIX UCTOYHUKOB,;

- yMeHue UCTIONb30BaTh CPeACTBA MHOOPMAIIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTHH (naee —
UKT) B pemeHMH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX W OPraHM3aLMOHHBIX 3a7ad C COOJIOAEHUEM
TpeOOBaHMH JPrOHOMHUKH, TEXHUKM O€30IaCHOCTH, THIHEHBI, PECypcoCOepeXeHHs, IPaBOBBIX H
3THYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€3011acHOCTH;

- 61a0eHue SI3BIKOBBIMU CPEIICTBAMH, B TOM YHCJIE U A3BIKOM XUMHH, - YMEHHE SCHO, JIOTMYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3PEHMS, MCIIOJIb30BaTh a/l€KBAaTHBIE SI3bIKOBBIE CPEACTBA, B TOM YHCIE U
CHMBOJIbHBIC (XMMUYECKUE 3HAKU, (POPMYIIBI 1 yPaBHEHUS]).

Pezcynamuenvie YY/[:

- CaMOCTOSITENILHO OOHAPYKUBATh U (HOPMYITUPOBATH YIEOHYIO IIPOOIIEMY, OTIPENCTIATE IeNh YICOHOMH
JIESITeIILHOCTH;

- BBIJIBUTaTh BEPCUH PEIICHUS POOIEMBI, 0CO3HABATh KOHEYHBIH PEe3yJIbTaT, BLIOUPATH U3
MIPEJIOKEHHBIX U UCKAaTh CAMOCTOSITEIHhHO CPEICTBA JOCTHKEHNUS TIEIH;

- COCTaBJIAThH (MHIWBHUIYAIBHO WIIH B TPYIIIS) TUIAH PEIICHUS MTPOOIEMBL;

- paboTasi 110 IJIaHy, CBEPATh CBOU JICUCTBUSA C LIEIbIO U, IPH HEOOXOAMMOCTH, UCTIPABIIATH OIIMOKH
CaMOCTOSTENIBHO;

- B IMAJIOTe C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIPHO BEIPAOOTaHHBIE KPUTEPUH OIEHKH.



Iloznasamenvnuvie YY/I:

- aHaJIM3UPOBATh, CPABHUBATH, KIacCU(PULIUPOBATh U 06001IaTh (QaKThI U SIBJICHUS. BBIABISATS NPUYKHBI U
CJIEZICTBHSI IPOCTHIX SIBICHUH.

- OCYIIECTBIATH CPaBHEHHE, KIIACCU(UKAIMIO, CAMOCTOSITENLHO BEIOMpasi OCHOBAHUS U KPUTEPHUHU IS
yYKa3aHHBIX JIOTHYECKHUX OIEpaLnii;

- CTPOUTH JIOTUYECKOE PACCy’KICHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUNHHO-CIIEICTBEHHBIX CBA3CH.
- CO3/1aBaTh CXEMAaTU4YECKUE MOJIENIHN C BbIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0OBEKTA.

- COCTaBJISATh TE€3UCHI, Pa3IUYHbIE BUABI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.II.).

- mpeoOpa3oBEIBaTh HHPOPMAIIUIO 3 OAHOTO BUA B IPYToif (TaOMUIly B TEKCT U TIp.).

- YMETh ONPEACIATH BO3MOXKHBIE HCTOUHUKH HEOOXOIUMBIX CBEICHHUH, IPOU3BOANUTE MIOMCK
HH(QOPMALUH, aHATU3UPOBATh U OLICHUBATH €€ 10CTOBEPHOCTD

Kommynuxamuenvie YY/I:

- CAaMOCTOSITEIBHO OPTraHU30BBIBAThH yueOHOE B3aUMOACHCTBHE B TPpYyIIIE (OTPEaeATh OOLIHE eI ,
pacrpenensTb pojt, J0roBapuBaTLCS APYT C APYTOM H T.1.).

- (hopMynHpoBaTH COOCTBEHHOE MHEHHE U MO3ULHIO, apTYMEHTUPYET HX.

- OCYUIIECTBIISTH B3aUMHBIN KOHTPOJIb U OKA3bIBaTh B COTPYTHNYECTBE HEOOXOIUMYIO B3aMMOIIOMOIIIb.
- OpraHW30BBIBATh U IJIAHUPOBATh YIEOHOE COTPYTHHIECCTBO C YUUTEIEM U CBEPCTHUKAMM; OTIPEIEISATh
uenu 1 QyHKUUHN Y9aCTHUKOB, COCOOBI B3aUMOACHCTBUS; TNIAHUPOBAThH 00IHME CIIOCOOBI paboThI;.

- OpaTh Ha ceOst MHULIMATHBY B OpraHU3allMy COBMECTHOT'O ACHCTBUS (I€I0BOE JIUIEPCTBO);

- BIIaJICTh MOHOJIOTHYECKOH M JIUATOTUIECKO (POpMaMu pedr B COOTBETCTBHH C IPaMMaTHIECKUMH U
CHHTAKCHYECKUMH HOPMaMH POJIHOTO SI3bIKa;

IIpeomemnuvimu pe3yrbmamamu U3y4eHUs] XUMUU Ha CTYIICHHU CpPeIIHEro o0Iiero o0pa3oBaHus
SIBIISTFOTCSL:

1) B mo3HaBarenbHOH chepe:

- 3HaHue (IOHUMAaHUE) U3VYEeHHbIX NOHAMULL, 3AKOH08 U MEeOPUll;

- yYMeHue ONUCHIBATh IEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO MPOBEAECHHBIE IKCIIEPUMEHTHI,
WCTIOJIB3YS IS 3TOTO €CTECTBEHHBIN (PYCCKUH, POJHON) SI3BIK U S3BIK XUMUH;

- yMenue KnacCu(pUIUPOBaTh XUMHUUECKHUE 3JIEMEHTHI, IIPOCTHIEC U CJIOXKHbIE BEIECTBA, B TOM YHCIIE
U OpTaHUYECKHE COEAMHEHUS, XUMUYECKHE PEaKIIMHU TI0 Pa3HBIM OCHOBAHHUSM;

- YMeHue XapaKTepU30BaTh N3yUYE€HHBIE KJIACChl HEOPTaHMUYECKUX U OPTaHNYECKUX COSANHEHNUH,
XUMHYECKUE PeaKIny;

- 20MOBHOCMb TIPOBOANTH XUMUYECKUI SKCIIEPUMEHT, HAaOMI0aTh 3a €T0 MPOTEKAHUEM,
(UKCHPOBATH PE3yIBTATHl CAMOCTOATEIILHOTO M IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JIeJIaTh BBIBOJIBL;

- yMenue GOPMyYIUPOBATh XMMHUUECKUE 3aKOHOMEPHOCTH, IPOTHO3UPOBATh CBOWCTBA HEU3YUEHHBIX
BEIIIECTB 10 aHAJIOTUU CO CBOMCTBAMH H3y4YECHHBIX;

- NOUCK UCTOYHUKOB XMMHUYECKOH MH(OpMAIKH, OIy4eHHEe He00X0uMoi nHpopManuy, ee
aHaJIM3, U3rOTOBJICHUE XMMUIECKOT0 HHPOPMALIMOHHOTO MPOAYKTA U €r0 IPE3CHTALINS;

- 61a0enue 00s3aTeNIbHBIMY CIIPAaBOYHBIMH MaTepHuanamu: [lepronuueckoil cUCTEMOI XMMUYIECKUX
anementoB Jl. . MenneneeBa, Tabiuneld pacCTBOPUMOCTH, SIEKTPOXUMHUYECKHM PAIOM HalpsKEHUH
METAJIJIOB, PSIIOM 3JIEKTPOOTPHLIATEIFHOCTH — I XapaKTEPUCTHUKN CTPOCHHS, COCTaBa M CBOMCTB
aTOMOB XMMHUYECKHX 37eMeHTOB [-IV nmepnooB u 06pa3oBaHHBIX UMU IPOCTHIX U CJIOKHBIX BEILECTB;

- ycmauoeaeHue 3aBUCUMOCTH CBOMCTB M IPUMEHEHHS BaKHEHIINX OPraHUYECKUX COCTUHEHHN OT
UX XMMHUYECKOTO CTPOCHHS, B TOM YHCIIE 1 00YCIOBICHHBIX XapaKTepOM 3TOTO CTPOEHUs (IIpeAeIbHBIM
WK HeNpeIedbHBIM) ¥ HATMYreM (QyHKIIMOHATIBHBIX TPYIIIT;

- MOOenuposaHye MOJIEKYJ BXKHEHIITNX HEOPTraHMUECKUX 1 OPTaHUYECKUX BEILECTB;

- NOHUMAaHUe XUMUUYECKON KapTUHBI MUPa KaK HEOThEMJIEMOU YaCTH LIEIOCTHOW HAyYHON KapTHUHbI
MUDA;

2) B LIGHHOCTHO-OPUEHTAIIMOHHOM cepe — aHaIN3 U OLCHKA TIOCJICACTBU ISl OKPY KaroIIe
cpenbl OBITOBOI 1 IPOU3BOACTBEHHON AEATEILHOCTH Y€I0BEKa, CBI3aHHOM ¢ IPOU3BOACTBOM U
nepepaboTKOH BaKHEHIINX XMMHUYECKUX TPOTYKTOB;

3) B Tpy10BO# chepe — CaMOCTOSITENILHO IUIAHUPOBATh M POBOIUTh XUMHYECKHIA IKCIICPHUMEHT,

coOioast npaBuiia 0€30MacHoi paboThI ¢ BeLeCTBAMH U 1JaDOPaTOPHBIM 000PYAOBaHUEM;



paseumue HaBbIKOB yqe6H0171, HpOCKTHO-HCCHCHOB&TGHBCKOﬁ, TBOp'{CCKOﬁ ACATCIIBHOCTHU IIPHU

BBITIIOJIHEHUH WH/IMBUYJIbHOTO TIPOCKTA 10 XUMUH;

4) B cdepe 3mopoBoro oOpaza KH3HH — coOnt00eHue IpaBUll 0e30MacHoro oOpamieHus: ¢
BEIIECTBAMHU, MaTepHaIaMi U XMMHYCCKHUMH MPOLIECCAMU; OKa3aHHe IIEPBOM MMOMOIIM IIPU OTPABICHHSX,
0XKOTax ¥ JAPYTHX TPaBMaX, CBA3aHHBIX C BEIIECTBAMH U Ja0OPaTOPHBIM 000PYI0BAHHEM.

Coneprxanue porpaMmmsl o xumun 10 kimace 70 gacoB

Beenenne (Su)MeTtonsl Hay4HOTO MO3HAHU .

Hab6mnronenwne, nmpeamnonoxkenue, rurote3a. [lonck 3akoHomepHocTelt. Hayansiil sxcriepumMenT. BeBo.
Hemoncrpanuu. BuneodparMeHTsl, caaiibpl ¢ ©300pakeHUAMHI XUMUYECKO# 1a00paTopun, TpOBEICHHUS
XUMHUYECKOT0 KCIEPUMEHTA.

[Ipenmer opranmueckoit xumun. OCOOEHHOCTH CTPOEHHS U CBOMCTB OPTaHUYECKUX COSIMHEHHH.
3HaueHne U POJIh OPTaHMUECKON XMMHH B CHCTEME €CTECTBEHHBIX HayK ¥ B )KM3HU oOmiecTBa. Kparkuit
OYEpPK UCTOPUU PA3BUTHUS OPTaHUIECKON XUMUU. [IpemoChIKN CO3aHms TEOPHH CTPOCHHUSI: TEOPHS
paaukanoB u Teopus Tumnos, padboTel A. Kekyne, 3. ®panknanna u A. M. Bytieposa, cbe3n Bpauei u
ectecTBoucnbITaTenei B r. llneiiepe. OCHOBHBIE MONOKEHUS TEOPUU CTPOCHUSI OPTraHUYECKUX
coeauHeHuid A. M. bytnepoBa. XuMUueckoe CTpOCHHE U CBOMCTBA OpraHUUYECKUX BellecTB. M3oMepus
Ha rpuMepe H-OyTaHa ¥ n300yTaHa. JNEKTPOHHOE 00JIaKO U OpOUTANIb, HX (POPMBI: S- U P-. DIEKTPOHHBIE
U 3JIEKTPOHHO-Tpaduiyeckue (hOpMyIIbl aTOMa YIIIepo/ia B HOPMAJIbHOM M BO30YKJICHHOM COCTOSIHUSX.
KoBaneHTHas xuMu4deckas CBsI3b U €€ Pa3HOBUIHOCTU: 6- 1 T CpaBHEHUE OOMEHHOTO U JOHOPHO-
aKIENITOPHOTO MEXaHU3MOB 00pa30BaHMs KOBAJICHTHOH cBs3H. [lepBoe BaJleHTHOE COCTOsTHIE — SP3-
TUOpUIN3aIsI — Ha MIPUMEPe MOJICKYJIBI METaHA U IPYTHUX AIKaHOB. BTOpoe BaJIeHTHOE COCTOSTHIE —
Sp2-rudpuan3aius — Ha IPUMEPe MOJICKYJIbI 3THIIeHA. TpeThe BaJICHTHOE COCTOSIHHE — SP-
ruOpuan3anus — Ha MpUMEpe MOJICKYJIbI alleTHIeHA. | eOMeTpHsi MOJIEKYJI STHX BEIIECTB U
XapaKTEPUCTUKA BUJIOB KOBAJICHTHOM CBSI3U B HUX.

HemoHnctpanuu. Konnekius opraHnueckux BEUIECTB, MATEPUATIOB U U3 U3 HUX. Mojenn MoJIeKyl
CH4 u CH30H; C2H2, C2H4 u C6H6; H-OyTana u u3o0yrana. B3aumoeiicTBue HaTpus C 3TaHOJIOM U
OTCYTCTBUE B3aUMOJICHCTBHSI C AUATWIOBBIM 3(upoM. Kouteknus nonuMepos, MPUPOTHBIX H
CHHTETHUYECKHX KaydyKOB, JEKapCTBEHHBIX MIpernaparoB, kpacuteneil. lllapocrepixkHeBbie U 00HEMHbBIE
monenu mostiekyn H2, Cl12, N2, H20, CH4. IllapoctepsxueBbie n o0bemubie Mmoaenu CH4, C2H4, C2H?2.
Mogenb OTTaIKUBaHUS THOPUIHBIX OPOUTAJICH, BBIMOJIHEHHAS ¢ MOMOIIBIO BO3IYIIHBIX IIAPOB.

Temal. Ctpoenue u kiaccuuKaius OpraHn4ecKux coenHeHnH (84)

Knaccudukanus opraHudeckux COeMHEHUH M0 CTPOSHHIO YTIIEPOAHOTO CKEleTa: allKINYeCKUe
(aykaHBI, ATKEHBI, aJIKUHBI, ATKAIMECHBI ), KapOOIMKInYecKue (IUKIOAIKaHbl U apeHbl) U
rerepourkinueckne. Kimaccudukaims opraHnaeckux COeJMHEeHNH M0 (yHKIIMOHATBHBIM TPYTIITaM:
CIUPTHI, (PEHOJBI, IPOCThIC IPUPHI, aTbJETHIIBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJI0KHBIC 3PHUPHI.
TpuBunanbubie Ha3BaHuA BemecTB. Homenknatypa panuonansaas 1 UIOIAK (IUPAC). [Tpuniumnst
oOpa3oBaHus Ha3BaHUi oprannueckux coenuuenuii mo MIOITAK: 3amerienus, pogoHauanbHON
CTPYKTYPBI, CTAPIIMHCTBA XapaKTepUCTUIeCKUX Tpymil. CTpyKTypHas H30MEPHS U €€ BUIBI: N30MEPHUS
«YTIIEPOAHOTO CKEJIeTa», H30MEPHS IMOIOXKEHNUS (KpaTHOU CBSA3M U (PYHKIIMOHAILHOW TPYTIITHI),
MexXKIaccoBas nzoMepus. IIpocTpancTBeHHas n30Mepus U ee BUABI: TeOMETPUUECKas U ONTHYECKas.
Buonorunueckoe 3HaueHre onTU4eckoil nzomepun. OTpaxkeHne 0COOEHHOCTEN CTPOCHHS MOJIEKYT
T€OMETPHYECKIX U ONTHYECKUX N30MEPOB B MX Ha3BaHUSIX.

Hemonctparn. O6pasisl MpecTaBuTeNel pa3TUdHbIX KJIACCOB OPTaHUIECKUX COSTNHEHUN U
HIapPOCTEP>KHEBBIC WM O0BbEMHBIE MOJIENIN X MOJIeKyJl. Tabiuiel «Ha3BaHue alkaHOB U aJTKMIIbHBIX
3amecTtuTeneid» u « OCHOBHbIE KJIACChl OPTraHWYECKUX COEAMHEHUID. MoJienu MOoJIeKyl H30MEPOB Pa3HbIX
BHI0B m3oMepuH. JlaboparopHsie onbIThL. 1. MI3roToBneHne Moieneld MOJIeKy T BEIIeCTB —
MIpe/ICTABUTENIEH Pa3IMYHBIX KJIACCOB OPTaHMYECKNUX COeTMHEHHIA.



Tema2. Peakuuu opraHn4eckux coequHeHui (2 1)

ITonsTue o peakiusx 3amenieHus. ['aoreHnpoBaHue ajlkaHOB U apEHOB, IIEJIOYHON THAPOIIU3
rayoreHankaHoB. [[oHsATHE 0 peakusIx nmpucoequHeHnd. | naprupoBanue, TUIPOraIOTeHUPOBAHHE,
rajioreHupoBaHue. Peakiuy nonuMepusanuy 1 noaukoHaeHcanuu. [loHsaTre o peakusix oTHIIeTIICHUS
(amumuHMpoBaHus). [leruapupoBanue ankaHoB. [lernaparanysa coupToB. JernapoxmopupoBanre Ha
npuMepe ranoreHaakaHoB. [IoHATHE O KPEKUHIe alKaHOB U IEMOJIMMEPU3ALUY TONUMEpPOB. Peakunu
HA30MEpU3ALIHH.

Tema2. YriieBogopoasl ¥ UX MPUPOTHBIC UCTOUYHUKH (21 1)

AnKaHBL HpHpOIIHLIfI ra3, €ro CoCraB U IPpUMEHCHNE KaK HCTOYHUKA SHEPIUH U XUMUYCCKOI'O ChIPbA.
Tl'omonoruyeckuit pan nmpeneabHbIX YTIASBOAOPOIOB. M3oMepus u HOMEHKIATypa aakaHoB. MeTaH u 3TaH
KaK TpecTaBuTeNu ankanoB. CBoiicTBa (TopeHne, peakiuy 3aMeIIeHus, TUPOJTN3, IETHIPUPOBAHNUE).
ITpumenenue. KpekuHr u nzoMepuzaius aakaHoB. AJIKUIbHbBIE paJuKalibl. MexaHu3m
CBOOOTHOPAIMKAIEHOTO TAIOT€HUPOBAHMS aJTKAHOB.

IIpakrraeckas padora Nel KauecTBeHHBIH aHAN3 OPTaHUIECKUAX COCTUHEHUI

A K e HBl. JTHIEH KaK NPeACTaBUTENb AIKeHOB. [loaydeHue 3TuIeHa B IPOMBIINICHHOCTH
(neruppupoBaHue 3TaHa) U B 1aboparopuu (aeruaparanus 3taHona). Cpoiictsa (ropeHue,
OpoMHpOBaHKe, TUAPATAITNS, TIOTUMEPH3AITHs, OKHUCIeHne pacTBopoM KMnO4) u mpuMeHeHHE ITHIICHA.
[Tommatunen. [Iponmten. CtepeoperysipHOCTh osimMepa. OCHOBHEIE TIOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COSAMHEHHN. Peakiuy monmuMepusanuy.

[paktuueckas padora No2 [TonmydeHue STUICHA 1 U3yUSHUE €TO CBOWCTB

Hd uensl. byragueH u u30mpeH Kak NpeICTaBUTENN TUSHOB. Peakiiy npucoequHEHHs C y9acTHEM
CONPSKEHHBIX JHUEHOB (OpOMHUpOBaHUE, NOIMMEPHU3ALNS, THAPOTAIOTEHUPOBAHNE, THIPUPOBAHHKE).
HarypanbHelil 1 cuHTeTHYECKUI Kayuyku. Pe3suna.

A K HHEBL AHeTI/IHeH KaK npeaACTaBUTCIIb AJIKMHOB. HonyquI/Ie allcTUJICHa Kap6I/II[HBIM 1 METaHOBBIM
ciocobamu. [lonmydyenue kapbuaa kanpuus. CBoicTBa (ropeHue, OpoMUpoOBaHKE, THAPATaLHS,
TpUMepHU3alysl) U IPUMEHEHHE alleTHICHA.

A p e Hbl. benson kak npencraButens apeHoB. CoOBpeMEHHBIE IPEACTABICHUS O CTPOEHUU OEH3071a.
CsoiicTBa OeH3011a (TOpeHHe, HUTPOBaHNE, OpOMUpPOBaHuUe) U ero npuMeHnenue. Hedpts u crocoOsr ee
nepepaboTku. CocraB HedTH. [lepepaboTka HedTH: MeperoHKa U KPeKUHT. PropMHUHT HU3KOCOPTHBIX
HedrenpoaykToB. [loHsTHE 00 OKTAaHOBOM YHCIIE.

Hemoncrpanuu. ['openue metana, sTuieHa, anetuiaeHa. OTHOLIEHHE METaHa, 3TWICHA, alleTUICHA U
OeH30J1a K pacTBOpaM IepMaHraHaTa Kanus u 6pomuoii Boze. [lomyuenne sTuneHa peakueit
JeTUIpaTallluy 3TaHoJa, aleTHIeHa — TUAPONN30M KapOuaa Kansius. Pa3noskeHne kaydyka npu
HarpeBaHUH, UCTIBITAHUE IPOLYKTOB Pa3jioKeHHs Ha HempenenbHocTh. Komtekius o0pa3uos HehTH U
He(TEPOTyKTOB.

JlabopaTopHsie onbITH. 3. OO0HApY)KEHHUE HENPEACTbHBIX COCTUHEHUH B KUAKUX He(PTEPOAYKTax. 4.
[Tonyuenue u croiicTBa arieTuicHa. 5. O3HakomiIeHHE ¢ Koyuiekiuen «HedTh u npoayKkThr e
nepepadoTKU».

Tema3. Kucnopoconepskariue opranndeckue coenuaerus (15 )

Coup Tbl. MeraHoN U 5TaHOJ KaK MPEACTABUTENN NPECIIbHBIX OJHOATOMHBIX CIUPTOB. CBOHCTBA
aTaHoja (TOpeHHne, OKUCIICHUE B albACTHI, Aeruaparamnus). [lomyaenue (OposkeHHEeM TITFOKO3EI B
rUApaTalyeil STUIeHa) U MPUMEHEHUE dTaHo 1A, DTUIICHIJIMKOIb. [ JIMIIEpHH KaK eIlle OHH
MPEJICTABUTEh MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakiusi HA MHOTOATOMHBIE CIIUPTHI.

® e n o . Tlonmydyenue peHoNa U3 KaMeHHOTO yriis. KaMeHHBIH yroiib ¥ ero NCHoIb30BaHHUE.



KokcoBanue kaMeHHOTO yriis, BaKHEHIINE TIPOILYKTHl KOKCOXUMHYECKOTO ITPOU3BOJICTBA. B3anmMHoe
BIIMSTHHAE aTOMOB B MOJieKyJIe (heHoIIa (B3anMoIeicTBHE ¢ OpOMHOM BOMIOH M THAPOKCHIOM HATPHS).
[Tomyuenne u npumeHenue ¢eHoma.

[Ipaktuueckas padbora Ne3 CriupTsl ¥ eHOITBI

Anbaeruns. GopManpaerua U aleTanbIerua Kak MpeAcTaBUTeNH anpaeruaos. [lonsTie o keToHax.
CaoticTBa (peaknys OKUCIEHUS B KUCIIOTY ¥ BOCCTAHOBJICHHUS B CIIUPT, PEAKITHS IMOJUKOHACHCAITTH
dhopmansaeruna ¢ penosom). [lomyuenune (OKUCICHHEM CITUPTOB) U MPUMEHEHNE (GOpMaTTbICTHIA 1
areranpaeruna. GenonodopmanbaeruiHbie miacTMaccsl. TepMOIIacTUIHOCTh U TEPMOPEaKTHBHOCTb.
[pakTuueckas padora Ne4 Anbaeruibl U KETOHBI

KapOoHOBB & KHCIOTBHL. YKCyCHas KACIOTA KaK MPEACTABUTENb NPEEITbHBIX 0THOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOICTBA YKCYCHOM KHCIIOTHI (B3aUMOJIEHCTBHIE C METAJUIaMH, OKCHIAMH
METaJJIOB, TUAPOKCHAAMHU METAJUIOB H COJSAMU; peakius dTepudukanyn). [IpuMeHenne ykcycHon
KHCIIOTEI.

[IpakTuueckas padora Ne5 KapOoHOBbIE KHCIOTHI

Croxxapie 3Qupsl ¥ KUPBL. CH0XKHBIE YQHUPHI KaK MPOTYKTHI B3aUMOICHCTBUS KUCIOT CO CITUPTAMH.
3HaveHHE CIIOKHBIX A(UPOB B MPUPOJIC U KHU3HHU desioBeka. OTenbHbIE TPEJCTaBUTENN KHCIOT HHOTO
CTpOEHHS: OJICMHOBAs, JINHOJIEBAs, TMHOJIEHOBAs!, aKpUJIOBas, IaBeseBas, OeH301HHas.

JKups! kak ciioskHbIe 3(UPHI TIUIEPHHA U )KAPHBIX KapOOHOBBIX KUCIOT. PacTUTENLHBIE U )KUBOTHBIE
JKUPHI, X cocTaB. [ maponus wim ombuieHue )kupoB. Mbita. Cuaterndeckue moromue cpeactsa (CMC).
[Ipumenenue xupoB. 3aMeHa )KUPOB B TEXHUKE HEMHUIICBEIM CHIPHEM.

Yruaeso asl [lonsrue 06 yrinesonax. [moko3a kak npencTaBuTelb MoHocaxapuaoB. [Tonstue o
JIBOMCTBEHHOW (DYHKIMH OPTaHHYECKOTO COSMMHEHUS Ha IIPUMeEpPE CBOKCTB TIFOKO3HI KaK allbJeTHaa U
MHOT0QTOMHOT'O CIIUPTa — ajbJAETHI0CTIAPTa. bposkeHue TiroKo3bl. 3HaUeHHEe U IPUMEHEHHUE TITFOKO3BI.
®pyKTO3a KaK U30MEp TIIFOKO3BI.

Caxapo3a kak npezcTaBuTens Aucaxapuaos. [IponsBoacTso caxapa.

Kpaxmain 1 nemiosno3a Kak npeAcTaBUTeNn nonrucaxapuaoB. CpaBHEHUE UX CBOWCTB U OMOJIOTHYECKAs
poib. [IpumMeHeHne 3TUX MoIrMcaxapuuoB.

Hemonctparn. OKHcIeHne CupTa B ainbaerua. KadecTBeHHbIE peakliii Ha MHOTOAaTOMHBIE CITHPTHI.
Komnekrust «KaMeHHBIH yTOIbY.

Komnekuuns npoaykToB KOKCOXMMUYECKOTO MPOM3BOACTBa PacTBoprMocTs heHoMa B BoJe MPU OOBIYHOM
TeMIIepaType U npu HarpeBanuu. KauecTBeHHbIe peakuy Ha (heHo. Peakuus cepeOpsiHOro 3epkana
ABJIETUAOB U TIIOKO36I. OKHCIeHNE allbAeTU0B U TIFOKO3bI B KUCIOTY ¢ TIOMOIIBIO THAPOKCHIA MEIH
(IT). KayectBenHas peakius Ha kpaxmai. Komiekiws 3¢gupHbix Macenr. Koyiekius miactMace 1 u3aenui
n3 HuX. Komekuus HcKyCCTBEHHBIX BOJIOKOH U M3JIENIUH U3 HUX.

JlaboparopHble onbITHL. 6. CBOMCTBa STHIOBOTO cnupTa. 7. CBoiicTBa rmuuepuHa. 8. CBoiicTBa
dhopmamsaernna. 9. CroiictBa ykcycHou kuciothl. 10. CoiicTBa xupoB. 11. CpaBHEHHE CBOWCTB
pacTBOPOB MBLTA U CTHPATLHOTO Topotka. 12. CoiicTBa riroko3sl. 13. CBoiicTBa Kpaxmara.
[IpakTuueckas padora Ne6 YrieBoab

Tema4. AzoTcoaeprkamye oprannieckue coequaenus (13 1)

A M ¥ HBL. MeTwiaMuH KakK NpeJCTaBUTEh aTU(PaTHICCKUX aMUHOB U aHUJIUH — KaK apOMaTHYECKUX.
OCHOBHOCTh aMHHOB B CPaBHCHHU C OCHOBHBIMY CBOWCTBAMH aMMHUaKa. AHHWIIHMH U €0 CBOWCTBA
(B3aMMOJEHCTBHIE C COSTHOM KUCIIOTOW M OpOMHOM BOI0#). B3anMHOE BIIMSHAE aTOMOB B MOJICKYJIax
OpraHUYecKNX COEAMHEHUH Ha mpuMepe aHunnHa. [lorydenne anunuHa no peakiuu H. H. 3uanna.
[Ipumenenue aHunuHa.

AMUHOKHUCIOTSHL. [JHMIMH KU aTaHUH KaK MPEACTaBUTEIN NIPUPOAHBIX AMUHOKHUCIOT. CBOICTBA
AMUHOKHCJIOT Kak aM(pOTEPHBIX OpPTaHMYECKNX COSTUHEHNH (B3aUMOICHCTBHUE CO MIEN0YaMU 1
kucioTamu). OCOOCHHOCTH TUCCOITUAITAN aMUHOKHUCIIOT B BOAHBIX pacTBOpaxX. BUIOISIpHBIC HOHBI.
O06pa3zoBaHye NONMUNENTHAOB. AMUHOKAIPOHOBAsI KHCJIOTA KaK MPEICTABUTENb CHHTETUYECKUX



aMUHOKUCIOT. [IoHATHE 0 CHHTETHYECKUX BOJIOKHAX HA MpUMEpE KampoHa. AMUHOKHUCIOTHI B IPUPO/IE,
nx Omoyorudeckas poib. HezameHrMble aMHHOKHUCIIOTHI.

b e 1k n. benku xak mommnentuasl. CTpykTypa 6emkoBbIX MoJieKkys. CBoiicTBa O0enKoB (TOpeHue,
THIPOJIN3, IIBETHBIE peakunu). bruonornieckas poib OENKoB.

[IpakTuueckas pabora No7 AMUHBI, aMUHOKHCIIOTHI, OCITKU

HyknenHOBBIE KHCIOTBHL

HyxnennoBsie KUCTOTH Kak noauHykieoTuasl. Ctpoerne Hykiaeotnaa. PHK u JIHK B cpaBHeHNn. Mx
POJIb B XpaHEHHH U Mepeaade HacleACcTBeHHOM nHpopmarmu. [ToHsTHE 0 TeHHOH WH)KEHEPUH U
OMOTEXHOJIOTHH.

F'eneTrnmueckas cBA3b MEXJY KIIaCCaMHU O pTr aHAYECKUX coefuHeHui. [loHsTre o
TeHETUYECKON CBSI3U M TEHETHYECKUX Ps/Iax.

HemoHcTpauuu. B3aumoaeiicTBue aMMuaka U aHWIMHA C COJITHOM KUCIOTOW. Peakuus aHminHa ¢
OpomHOI BOJ0M. J|0Ka3aTeNnbCcTBO HAMMYUS (PYHKIIMOHATIBHBIX TPYII B PACTBOPaX aMHHOKHUCIIOT.
PactBopenue n ocaxnenune OenxoB. L{BeTHbIe peakuy 6enKoB. I'opeHne NTHYbero nepa u MepCTsIHON
Hutd. Mogens monekynsl JIHK. Ilepexoapl: 3TaHON — 3THUJIEH — 3TWIEHIIUKOJb — HTHJICHIJIUKOJISAT
menu (I1); aTaHOT — 3TaHams — 3TaHOBas KucioTa. JlaboparopHsie onbIThl. 14. CBolicTBa OENKOB.
[IpakTuueckas padora Ne§. PemieHne sKCriepUMEHTANBHBIX 3a/1a4 110 UICHTU()UKAIIMHA OPTaHTISCKIX
COETMHEHUN.

TemaS. Xumus u xu3Hb (4 1)

ITmactmaccsl 1 BosokHA. [lomumepu3arus U MOTUKOHACHCAHS KaK CIIOCOOBI MOy ICHIS
CHUHTETHUUECKUX BHICOKOMOJIEKYJISIPHBIX coenHeHui. [lomydenne neKycCTBEHHBIX
BBICOKOMOJIIEKYIISIPHBIX COSTUHEHNH XUMHUYECKOI MoauduKanyel mpupoaHbIX moauMepoB. CTpoeHne
MTOJIMMEPOB: JINHEIHOE, MPOCTPAHCTBEHHOE, CeTYaToe.

[TonsTre o mractmaccax. TepMoIuTacTHYHBIE U TEPMOPEAKTUBHBIC TIOTMMEPHL. O TAeTbHBIC
NPEICTABUTENN CHHTETUIECKUX U HCKYCCTBEHHBIX OIUMEPOB: (peHoI0hopMabIeruaHbie CMOJbI,
MTOJIMBUHIITXJIOPH]T, Te(JIOH, IIEILTYIOH].

[TonsTHE O XMMHYECKUX BOJIOKHAX. HaTypalbHbIe, CHHTETHYECKHE M UCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus n oTaenbHbIe MPEACTaBUTETN XUMHUUECKAX BOJIOKOH: arleTaTHOE (TPHAaleTaTHBIH MK )
¥ BUCKO3HOE BOJIOKHA, BUHWIIXJIOPUIHBIE (XJIOPHH), MOJTUHUTPIIIbHBIE (HUTPOH), MOJIMaMHUAHbIE (KalpoH,
HaWIOH), HOMM3GUPHBIE (JaBcaH).

®epmeHTs. OepMeHTH Kak OMOIIOTUYECKHE KaTan3aTophl OenkoBoi npupoasl. [lorsrue o pH
cpenbl. OCOOEHHOCTH CTPOCHUS U CBOUCTB (CEIEKTUBHOCTE U 3 (DEKTUBHOCTH, 3aBUCHMOCTD NIEHCTBHUS OT
TemnepaTypsl U pH cpensl pactBopa) (pepMEHTOB IO CPaBHEHHIO C HEOPTAHWIECKIMHE KaTaTH3aTOPaMU.
Ponb hepMeHTOB B jKU3HEACITEIBHOCTH XKUBBIX OPTAaHU3MOB U ITPOU3BOICTBE.

ButawMmusbl llonarue o BuTamunax. Bujsl BuTamMmuHHO#M HegoctaTouHoCTH. Kiaccudukarus
BuTaMUHOB. Butamua C Kak IpeacTaBUTENb BOJAOPACTBOPUMBIX BUTAMUHOB M BUTAMHUH A Kak
MIPEACTABUTEIb KUPOPACTBOPUMBIX BUTAMHHOB.

I'op Mo HBIL [loHATHE O TOPMOHAX KaK OMOJOTHYECKU aKTUBHBIX BEUIECTBAX, BHITOJHSIIOIIX
SHIOKPUHHYIO PETYIISIIIUIO )KU3HEACITEIIbHOCTU OpraHu3MoB. BaskHelie cBoicTBa FOPMOHOB: BBICOKAs
(hu3nonornyeckast akTUBHOCTD, AUCTAHIIMOHHOE JIeCTBHE, OBICTpOE pa3pylleHne B TKaHsgX. OTaenbHbIe
MIpeICTAaBUTEIN TOPMOHOB: MHCYJIHMH U aapeHanuH. [Ipodmnakruka caxapHoro quadera. [lonarue o
CTEPOUIHBIX TOPMOHAX HA MPUMEPE MOJOBBIX TOMOHOB.

JlexapcTsa. JlekapcTBeHHAss XUMHUS: OT ITPOXUMUH U (apMAKOTEPAITUH IO XUMHOTEPAITHH.
AHTHOMOTHKY ¥ mrucOakTepuo3. Hapkornueckne BemectBa. Hapkomanwms, 6opr0a ¢ Helt u

PO HUITAKTHKA.

Pemenne 3amau mo opranmdeckoil xumuu. PerieHue 3amad Ha BBIBOJ (POPMYIIBI OPraHUYECKHX
BELIECTB 110 NMPOIyKTaM CrOpaHHs U MacCOBBIM JOJISIM 31eMeHTOB. JlemoHcTparyy. Komnexius
ITACTMACC, CHHTETUIECKUX BOJIOKOH W U3JIeNuil U3 HuX. PasznoskeHne rmepokcuaa BOAOPO/ia ¢ TOMOIIBIO
MIPUPOTHBIX 00BEKTOB, COMEPIKAIINX KaTayazy (CeIpoe Msca, ceipoit kapTodens). Komnekimsa CMC,



coJieprkammux dH3uMbl. Mcnbitanue cpeasl pactBopa CMC unaukaroproit Oymaroii. Koyekius
BHTAaMHUHHBIX IIpenaparoB. McreiTanne cpeapl pacTBOpa aCKOPOMHOBOM KHCIOTHI MHANKATOPHOM
Oymaroii. McribITanue anTeqHoro npernapara HHCYJIFHA Ha OCJIOK.

Coneprkanue nporpamMmbl xumus 11 kmace 70 gacoB

Tema 1. Ilepuoanyeckuii 3aK0H U cTpoeHUe aToMa. (8 4acoB)

OtxkpeiTue Il MMenneneersiMIleprnonnaeckoro3akoHa.

[lepBbIie NOMBITKY KJIACCU(UKALIMHA XUMUUECKUX 3JIEMEHTOB. BaykHel e MOHATHS XUMHHU: aToOM,
OTHOCHUTENIbHASI aTOMHAs U MoJIeKy sipHas Maccel. OTkpertre J1. Y. MenneneeBbim lleproandeckoro
3akoHa. [lepuomudeckuii 3akoH B popmymnupoBke []. 1. Menneneesa.
ITepuonnueckascucremal M. Menneneena.

[lepuoamueckas cucrema Jl. V. MenneneeBa kak rpadguueckoe 0ToOpakeHHE MEPHOAMYECKOTO 3aKOHA.
Pa3znuynbie BapraHThI IEpHOANUECKOM cucTeMsl. [lepuoas! u rpynmnsl. 3HaUeHUE TEPHOIMIECKOTO
3aKOHA U MEPUOINYECKOIN CHCTEMBI.

CrtpoeHueaTtoMa.

AToM— cnoxHas yactuua. OTKpBITHE SJIEMEHTAPHBIX YaCTHL] U CTPOCHUA aTroMa. Moaenu CTpoeHUst
aToma.apo aToMa:mpoOTOHKI U HEUTPOHEL. M30TOoMEI. M30TOME BOJOpOAa. DNEKTPOHEI. [lyanu3m
a7ekTpoHa. KBaHTOBEIE UHcia. DNEKTPOHHAS 000JI09Ka. DHEPTeTHIECKUA YPOBEHb. ATOMHAsT OpOUTaIb.
Opb6uranu: s u p, d-opoburanu. PactipeneneHue 31eKTPOHOB 10 SHEPTETUUECKUM YPOBHSIM U OpOHTAIIS B
COOTBETCTBHU C MpuHIHIOM [laynu u npasminom XyHaa. DIeKTpOHHbIE KOH(PHUTypau aTOMOB
XUMHUYECKUX 3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XUMUYECKHX 3JIEMEHTOB. BaneHTHbIe
anekTpoHbl. OCHOBHOE ¥ BO30YKJCHHBIEC COCTOSHHS aTOMOB. DJIEKTPOHHBIE KOHPHUTYpallii aTOMOB
MIEPEXOIHBIX IJIEMEHTOB.

ITepuonnyecKkUi3aKOHUCTPOECHUEATOMA.

CoBpeMeHHOE TIOHATHE XUMHYECKOT0 37ieMeHTa. CoBpeMeHHas (OopMyIMPOBKa EPHOANIECKOTO 3aKOHA
1 COBPEMEHHOE COCTOSHIE EPUOINYECKOM CHCTEMBI XUMHUUYECKuX dneMeHToB .M. Menneneesa.
[leproamueckue CBOMCTBA 3JIEMEHTOB (ATOMHBIE PaINyChl, SHEPTHSI HOHHU3AINH) M 00pa30BaHHBIX UMHU
BemiecTB. [ [prunHa MepruoANIHOCTH B UI3MEHEHNH CBOMCTB XUMUYECKHX 3JIeMeHTOB. OcOOeHHOCTH
3aIlOJTHEHUS SHEPTeTHUECKUX YPOBHEW B 3JICKTPOHHBIX 000JI0YKaX aTOMOB IEPEXOJHBIX 3JIEMEHTOB.

DJNeKTpOHHBIE CeMENCTBA AIIEMEHTOB: S- H P-3JIeMeHThI; d- U f-3eMeHTEHI.
Memoncmpayuu. Pazmuunsie popmel [lepuoanyeckoii cucremsr [1. M. Menneneera.

Tema 2. Ctpoenue BemecTBa. (14 yacoB)

KoBaneHTHassXUMHUUECKasACBA3b.

[TonsTre o KoBayleHTHOM cBs3n. OOIIas AIeKTPOHHAS TTapa. KpaTHOCTh KOBaJICHTHOH CBSI3H.
OnexkTpooTpHLAaTeIbHOCTh. [lepekpriBaHIe 3IEKTPOHHBIX OpOuTajel. 6- u T-cBsi3u. KoBaneHTHas
MIOJISIpHAs NKOBAJIEHTHAS HETIOJSIpHAs XUMHU4YeCcKue cBsi3u. OOMEHHBIN U JOHOPHO-aKIIEITOPHBIH
MeXaHH3MbI 00pa30BaHus KOBAICHTHOM CBs3U. BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHM. 3aKOH [IOCTOSHCTBA COCTABa AJIsl BELIECTB MOJIEKYIAPHOTO CTPOCHHUS.
NoHHagsXUMHUYECKASICBA3b.

Katuons! u annonsl. MoHHas cBs3b U €€ cBOMcTBa. MloHHAs CBS3b Kak KpallHUM Cllydail KOBaJIEHTHOM
noJIsIpHOH cBsi3u. PopMypHas equHUINA BellecTBa. OTHOCUTENBHOCTD JIEICHUS XUMUYECKUX CBSA3EH Ha
THUIIBL.

MeTannuuecKasXUMHUIECKAasACBS3b.

OOmume Qu3nyeckre CBOWCTBAa METAJIOB. 3aBUCHMOCTD 3JIEKTPOIIPOBOTHOCTH METAIJIOB OT
TemnepaTypsl. CiuaBbl. UepHbIe 1 IBETHBIE CILIABEL.

I'ubpuanzanus aToMHBIX opOuTaneit. [IpoctpaHcTBeHHOE cTpoeHne MolieKydl. [TonspHOCTh MOJIEKyYI.
JucnepcHBIECUCTEM BIL

[NonsTie aucnepcHolt cucremsl. JucnepcHas ¢asa u qucnepcuonHas cpeaa. Knaccudukanus
aucnepcHbIx cucteM. Koonaabie qucnepcHble CUCTEMBL. 30011 U Telu.

3HayeHHe AMCTIEPCHBIX CUCTEM B PUPOJIE U KHU3HU YEIIOBEKA.



ATpEeraTHB€ECOCTOAHUSABEIMECTB A.

I"a3b1. 3akon ABoraapo ass ra3oB. MosipHBI 00beM ra3o00pa3HbIX BemecTs (MpH H. y.). XKunkoctu.
BonoponHadXxuMHUUYECKasICBA3b.

Bogpoponnast cBsi3b, Kak 0COOBIH ciTyyail MeXKMOJIEKYISIPHOTO B3aUMOACHCTBUS. MexaHu3M ee
00pa30BaHNs U BIMSHUE HAa CBOWCTBA BEMIECTB (HAa MPUMEPE BOBI).

HUcnone3oBanue BoAbI B OBITY ¥ HA IPOU3BOACTBE. BHYTpUMOJIEKYIApHas BOIOPOIHAS CBSI3b U €€

Ouosoruueckas posib. EnnHas npuposa XUMHUYECKHUX CBA3CH.
TUNDBIKPUCTANJIUYECKUXPEMETOK.

Kpucrammnueckas pemerka. MloHHbIe, MeTaIn4eCKe, aTOMHBIE M MOJIEKYJISIPHBIE KPUCTAJUINIECKUE
pemetky. Amtotponus. AMop(dHBIE BEIIECTBA, UX OTIMYUTEIHHBIE CBOWCTBA.

P ac 1B op bl PacTBOphI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIIIUE M3 YaCTHL] pACTBOPUTEIS,
PacTBOPEHHOTO BEIIECTBA U MPOAYKTOB X B3aUMOJIEHCTBHUSL.

PacTBOpenue kak PU3NKO-XUMHUYECKUH TpOIIecC.

MaccoBas 10151 paCTBOPEHHOTO BEIIECTBa. THIIBI pacTBOPOB.

MounsipHast KOHIIEHTpanus BelecTBa. MUHEpaIbHbBIE BOIBI.

YUucteeBemecTBacMec U CMecH U XUMHUYECKHE coeTUHEHNs. | OMOreHHbIe U reTeporeHHbIe
cMecHu. MaccoBas 1 00beMHas T0JIM KOMITOHEHTOB B cMecH. MaccoBast 1015 mpuMeceid. Pemenue 3agaq
Ha MaccoBYIO JI0JII0 pumeced. Knaccuukanys BemecTB Mo CTeeH: UX YUCTOTHI.

Hemoncmpayuu.

Mopenb KpUCTAJUIMYECKON PEIIETKU XJI0pHIa HATPHsL.

OO0pa3Iel MUHEPAJIOB ¢ HOHHON KPUCTAITUIECKOM PEIIeTKOM: KaNBINTa, TaTuTa. MoIenn
KPUCTAUIMYECKUX PEIIETOK «CYXOro JibAa» (WU HoJa), anMasa, Tpadura (uiu kBapua). TpH arperaTHbIX
COCTOSIHHA BOABI. JlucTHianus BOIbI.

OO0pasipl pa3Nu4HBIX JUCTIEPCHBIX CUCTEM: SMYJIbCHH, CyCIIEH3HH, a3p0o30IIeH, rejel 1

3onelt. Koarymsimums. Cunepesuc. Ddpdexr Tunmans.

Jlabopamopnsie onvimeol.

1. Onpenenenne CBONCTB HEKOTOPHIX BEMIECTB HA OCHOBE THIIA KPUCTAJUITMIECKOU PEIICTKH. 2.
O3HakoOMIIEHHE C KOJUIEKITUEH MOIMMEPOB, TNIACTMACC M BOJIOKOH M M3/1enuid u3Hux. 3. XKEcTkocTh BOMEBI.
VYcrpanenue xKECTKOCTH BOJbL. 4. O3HAKOMIIEHHE C MHHEPAIbHBIMU BoaMu. 5. O3HaKOMIIEHHE C
JTUCTIEPCHBIMH CHCTEMaMH.

IMpakTuyeckas padora Nel — Pemenue skcriepruMeHTaIBHBIX 3aa4 M0 OMpPEIeTICHHUIO TUIACTMACC U BOJIOKOH.
Tema 4. Xumuueckue peakuuu. (16 gacos)

KnaccupukauussXxMMUUYECKUXPEAaKIIHIM

Peaknuu, naymue 6e3 u3MeHeHUs cocTaBa BenlecTs. Kinaccudukanys mo 4uciy ¥ cocTaBy pearupyromumx
BEIIECTB U MPOAYKTOB peakinu. Peakunu pa3nokeHusi, CoeInHEHMs, 3aMeIeHUS 1 OOMEHa B
HEOpraHn4ecKoi XUMuu. Peakuny nprcoeImHEHYs, OTIIEIIEHUS, 3aMELIEHNS U N30MEpPU3allii B
OpraHu4ecKoi XuMuM. Peakinu noauMepu3anny Kak YacTHBIN cilydaid peakiuuili IpUCOEAUHEHUS.
TennoBoW3bPeKTXUMHUUYECKHUXPEaKIIHUNA DK30- U SHAOTEPMHUIECKUE PEAKIINH.
Tepmoxumudeckre ypaBHeHHs. PacueT KoJu4ecTBa TEMIOTHI [0 TEPMOXUMHYECKUM YPABHEHUSM.
CKOpPOCTbXUMHUYECKHUXDeEaKIHU N [TIoHATHE O CKOPOCTU XUMUUECKHUX PEAKLUH,
aHAJIUTUYECKOE BBIpaKeHHE. 3aBUCHUMOCTb CKOPOCTH PEAKIMH OT KOHIIEHTpallliH, 1aBJICHHUS,
TEMIIEPaTypPbl, IPUPOJIbl PEArNPYOLINX BELIECTB, IUIOMAAN UX CONPUKOCHOBEHUS. 3aKOH JEHCTBYIOLINX
Macc.

Pemenne 3a1a4 Ha XUMUUYECKYIO KHHETHKY.

K aTanu 3. Karanmuzaropsl. Karanus. ['omorenssiii u rereporenssiii katanus. [Ipumepst
KaTaJIMTUYECKUX NIPOLIECCOB B IPOMBIIIEHHOCTH, TEXHUKE, ObITY. DEpPMEHTHI U X OTJIMYHUS OT
HEOPraHUYEeCKUX KaTain3aTopoB. [IpuMeHeHne KaTain3aTopoB U epMeHTOB.

XUMHUUECKOEe paBHOBECHE.

OOpartumble 1 HeOOpaTUMBbIE peakuui. XUMHUECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEIICHHUS Ha pruMepe
noiyyeHus ammuaka. CHHTE3 aMMuaka B IPOMBIIUIEHHOCTH. [oHSATHE 00 ONTUMATBHBIX YCIOBHUSIX
MIPOBEJCHHS TEXHOJIOTHYECKOTO MpOLECCa.
TeopHUAdINEKTPONUTUUECKOUJUCCOL AL U M.

ONeKTPONUTHl U HERNEKTPOIUTHL. CTeneHb ANEeKTpOoNIuTHYeCKoi qucconnanuy. CuiabHbIE U cralbie
3JIEKTPOJIUTHI. Y paBHEHHUS AJIEKTPOJIUTUYECKON ArcconMatnu. Mexannsm auccoranuy. CTyneHdaras
Jucconyanysa. BoropoaHslil mokasarens.



I'm o p o 1 u 3. Cmyqan ruaponmza coneit. Peakums cpenst (pH) B pacTBOpax rUIpOIH3YIOMIUXCS COTEH.
I'uaponus opraHnyecKux BEIIECTB, €T0 3HAUCHHUE.

OKUCIUTENbhHO—BOCCTAHOBUTEIbHBIEIPOI[ECCHL
OKHUCINTENLHO-BOCCTAHOBUTEIHLHBIE PEaKIuu. Oxucanurens 1 BoccTaHOBUTEND. OKHCIEHNE U
BoccTaHoByeHre. CocTaBlieHHE YPAaBHEHUH OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMA METOIOM
3JICKTPOHHOTO OajaHca.

Jlemoncmpayuu. VicibiTanue pacTBOPOB 3JEKTPOJIUTOB U HEIJIEKTPOJIUTOB Ha MPEAMET AUCCOIUAIINH.
3aBHCHUMOCTD CTEIICHH JIEKTPOJIMTHIECKOI JUCCOLMAIMN YKCYCHOM KUCIIOTHI OT pa30aBiieHus pacTBOpa.
[Ipumeps! peakuuii HOHHOTO 0OOMEHa, UAYIIUX C 00pa30BaHUEM OCaJIKa, ra3a Wi BOJbl. XUMHUUECKHE
CBOICTBA KUCJIOT: B3aUMOACHCTBHE C METaJUIAMH, OCHOBHBIMU M aM(OTEPHBIMH OKCHIAMH, OCHOBAaHUAMHU
(memoyaMu ¥ HEPACTBOPUMBIMHU B BOJIE), COISIMH.

B3anMopeiicTBre a30THOM KHUCIOTHI ¢ Mebl0. Pa3zbaBienue cepHOi KUCITOTEL. O0yTiIMBaHNe
KOHLICHTPUPOBAHHOM CEPHOM KUCIOTOM caxapo3bl. XUMUYECKUE CBOMCTBA IIEIOUYEH: PeaKus
HEUTpalIHu3alyy, B3aNMOICHCTBHIE ¢ KHCIOTHBIMU OKCHIAMH, COJISIMU. Pa3iioskeHne HepacTBOPHMBIX B
BOJIE OCHOBAHMI! IIpU HarpeBaHUHN. XMHUYECKHE CBOMCTBA COJIEil: B3aUMOJIeCTBHE C METallIaMH,
KHCJIOTaMH, IIeJI0YaMu, ¢ APYTUMH coisiMU. | naponms kapouaa xaneius. M3yderane pH pactBopos
TUIPOJIU3YIOIIUXCSI COJIEH: KapOOHATOB ILEIOYHBIX METAJUIOB, XJIOPH/A U aleTaTa aMMOHUSI.
Jlabopamopnsie onvimeoi.

6. O3HakoMIIeHUE ¢ KOJUIeKIuel kucnot. 7. [lomy4yenne u cBONCTBa HEPACTBOPUMBIX OCHOBaHUIA.

8. O3HaKoMIIEHHE ¢ KOJIIEKIe ocHOBaHM. 9. O3HaKOMIIEHHE C KOJUIEKIIUEH MUHEPAJIOB, COIEp KaIINX
comu. 10. McnipITaHne pacTBOPOB KUCIIOT, OCHOBAaHUH U cojeil nuaukaTopami. 11. Paznuunsle cmy4yan
ruapoausa conet. 12. ['unponms XI0puaoB U alleTaToB MIETOYHBIX METAJIOB.

IpakTuyeckas padora Ne 2. PemeHne 3KkCIiepUMEHTANBHBIX 33129 10 TeMe «[ uapon3y
IMpakTuyeckas padora Ne 3 CkopocTb XUMIYECKOH peakiui. XUMHUIECKOE paBHOBECHE.

BemtecTBa u ux cBoicTBa 28 yacos

Knaccudpukanuss HEoOpraHM4YeCKHU X BellleCTB. BemecTsa NpocThie U CIIOXKHBIE.
Bbnaropoansie razpl. CpaBHUTEIbHASA XapaKTEPUCTUKA ITPOCTHIX BEIIECTB: METAJIOB U HEMETAJIOB,
OTHOCHTEIBHOCTh 3TOM Kiaccuukamuu. CII0XKHbBIC BEIIECTBAa: OMHAPHBIC COSAUHEHUS (OKCHIBI,
raloTeHU bl CyIb(UABI U T. 11.), THAPOKCHIBI, CONH. [I0HATHE 0 KOMIUIEKCHOM COCTMHEHHU.

Knmaccudukanus oprasmdecKHuX Bemle cTB. Knaccupukanus opraHnIecKuX BEIIECTB
0 CTPOSHUIO YTIIEPOAHOH IelH (alMKINYECKHEe U IUKITNYEeCKHUEe, HACHIIIICHHBIE U HeHACKII[CHHBIE,
KapOOLUKIMYECKUE U TeTEPOLIUKINYECKHE, apOMAaTHIECKHE YIIIEBOAOPOIbI). YIIIEBOAOPOIbI (aIKaHBbI,
QJIKCHBI, aJIKUHBI, [IMKJIOAKAHBI, ATKaIUEHbI, apEHBI, TaJIOTeHONPOU3BOIHEIE YTIICBOIOPOJIOB).
OYHKITMOHAIILHBIE TPYIITHI (THAPOKCHIbHAS, KapOOHWIbHAS, KAPOOKCWIIbHASI, HUTPOTPYIIIIA,
AMHUHOTPYTINA) U KIACCU(UKAIHS BEIIECTB IO 3TOMY NIPHU3HAKY. | eTepoyHKIIMOHATBHBIE COETMHEHMS.
I'eTeponknuyeckre coeTUHEHUS.

MeTtanns. llonoxenne meramios B [lepnonnueckoii cucreme /. 1. MenneneeBa. OcobeHHOCTH
CTPOCHHUS aTOMOB U KpucTaLioB. [lomumopduzm. OOIme pu3nieckre CBOWCTBA METAJUIOR.
deppoMarHeTHKY, MapaMarHeTHKN B THAMarHeTHKH. DJICKTPOXUMUYCCKUHN psIT HAITPSHKSHUA METaJlIoB.
OO01Me XUMHYECKUE CBOWCTBA METAJIOB: B3aUMOJICHCTBHE C HEMETaJJIaMH, BOJOH, OWHAPHBIMU
COCTMHEHUSMH, KHCIIOTaMH, COJISIMHU. B3anMoeicTBIE HEKOTOPHIX METAIIOB C PACTBOPAMH IIEIIOYCH.
B3aumoeiicTBrE aKTUBHBIX METAJJIOB C OPraHUYECKUMHU coeTuHeHUsIMU, OCOOCHHOCTH PeaKIuit
METAJJIOB C a30THOM U KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTaMHU.

Koppo3us metannoB. [lousatue koppo3uu. XumMudeckasi 1 dJEKTPOXUMUYECKAsT KOPPO3USI U
CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH

OOmue cnocoOB MOJYYESCHUS METalloB. Merausl B ipupojie. OCHOBHEIE CITIOCOOBI
MOJIyYCHHS METAJUIOB (TUPOMETAILTYPTHSI, THAPOMETALTYPTHS, SJIEKTPOMETAIUTYPTHS).

DNEKTPOJIN3, KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpoLiecC. DIEKTPOJIN3 PACIIABOB JIEKTPOIUTOB.
DIIEKTPOJIN3 PACTBOPOB AJIEKTPOIUTOB C MHEPTHBIMU M aKTUBHBIMU 3JIeKTpoaaMu. Vcroib30BaHme
3JICKTPOJIU3a B IPOMBILUICHHOCTH.



Metannel THaBHB X NoaTpynn llerounsie meramisl, o0mas XxapakTepUCTHKA HA OCHOBE
noniokeHus B [leproauueckoii cucteme anemenTos [I. Y. Menaeneesa u ctpoenus aromos. [lomyuenue,
(hm3ugecKe U XUMHUIECKUE CBOMCTBA, MPUMEHEHHUE IIETOYHBIX METAUIOB ¥ MX COCAUHEHUHN. bepmmimii,
MAarHui, IeI0YHO3EeMeNbHbIE METAIUIbI, X 00ILas XapaKTepUCTUKA Ha OCHOBE TIOJIOKEHHS B
[lepuoamueckoii cucreme anemenToB /1. . MenneneeBa u ctpoerns atoMoB. [lonydenne, Gpusnaeckre u
XUMHYECKUE CBOUCTBA, MPUMEHEHHE IEIOYHO3EMENTFHBIX METANIOB M UX COCIMHEHUH.

AJHOMPIHI/IIZ, CTpOCHHE aToMa, (I)I/I3I/I'-IGCKI/IG U XUMHWYCCKHUE CBOfICTBa, IMOJIYUYCHUEC U IIPUMCHCHUC.

MeTtanabsl 1OOOYHBIX MOATPY I I XapaKTEPUCTUKA METAIIIOB MOOOUYHBIX TOATPYIII IO UX
nonoxeHuto B [lepuoanueckoii cucreme snementoB /. 1. MenaeneeBa u cTpoeHuo aToMoB. Meb:
(pm3nyecKue U XUMUYECKUE CBOMCTBA, TIOJYyUYCHNE U IPUMEHEHHEe. BaKHEHIITNe COSTUHCHHUS MEIH.
dusznuecKue U XUMUYECKHUE CBOMCTBA, MOJyYEeHHE U TPUMEHEHHE ITMHKA. XapaKTepUCTUKA BaXKHEHTITNX
COCIMHCHUH (OKCHAA U THIPOKCHIA IMHKA) DU3HYECKUe U XMMUYECKIE CBOMCTBA, TIOJIyYCHUE U
MIPUMEHEHNE XpoMa. XapaKTePUCTHKA BAKHEHIIINX coemnHeHnH (okcruma u ruapokrcuaa xpoma (111),
JTUXPOMATOB M XPOMATOB IIEITOYHBIX METAUIOB). OCOOEHHOCTH BOCCTAHOBJICHHS TUXPOMATOB B
3aBUCHUMOCTH OT CPEJIBI PaCTBOPOB. PU3NICCKUE 1 XUMUIECKHE CBOMCTBA, MOTyUeHUE U PUMEHEHNE
MapraHiia. XapakTepuCcTUKa BaXXHEUIITUX COCTUHEHUN: OKCHUIIOB, TUAPOKCHIIOB, cosieil. OcoOeHHOCTH
BOCCTAHOBJICHUS TIEPMAHTaHATOB B 3aBUCHMOCTH OT CPeIbl PACTBOPOB.

Hemoncmpayuu.
DK30TEPMHUUECKHUE U HYHAOTEPMHUUECCKIEC XUMUYECKUE peakuu. TernoBble SBICHUS IPU PACTBOPECHUHN
CEpPHOI KUCTOTHl U AMMHUAYHOM CEJIUTPHI.
3aBHUCUMOCTb CKOPOCTH PEAKLMU OT HPUPOIbI BEIIECTB HA MIPUMEPE B3aUMOICHCTBUSI pACTBOPOB
Pa3IMIHBIX KUCJIOT OJMHAKOBOM KOHIICHTPAITUH C OJUHAKOBBEIMHU KYCOUKAMH
(TpaHyaMu) MHKA ¥ OJMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, Kelle3a) C paCTBOPOM
COJISTHOUW KHCITOTBI.
B3aumoeiicTBre pacTBOPOB CEPHON KHUCIOTHI C pACTBOPAMH THOCYIh(haTa HATPHS Pa3IHIHON
KOHIICHTPAIMH U TEMIIEpATyphl. MOIETh KUIIAIIETO CIIOSL.
Paznosxenue nmepokcuaa BOIOpoO/Ia ¢ MOMOIMIBI0 Heopranndecknx katannzaropoB (FeCl2, KI) u
MIPUPOJIHBIX 0OBEKTOB, COACPIKAIIMX KaTasa3y (ChIpoe MsACO, KapTodeb).
IIpocreiiiie OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUK: B3aUMOICHCTBUE IIMHKA C COJITHOM KUCIIOTOMN
u xene3a ¢ cyabdarom menu (11). Moaens anexrponuzepa.Moaenb 31eKTpOIU3HOW BaHHBI IS
MOJIYYECHUS ATTFOMUHMUSL.
Jlabopamopnisie onvimol.

13. [Toydenne KuCIOpoa pa3ioKeHHEM ITEPOKCHAA BOIOPOa C IIOMOIIBIO THOKCHIA MapraHIia u
Kartanasbl Chiporo kaptodens. 14. Peakiust 3aMenieHUs MEJTU JKeJIe30M B pacTBope cynbdara meau (11).
15. IToy4aenne Bogopoaa B3aUMOIEHCTBHEM KUCIOTHI ¢ ITMHKOM. 16. O3HaKOMJICHHE ¢ KOJUIEKITHEH
MeTauioB. 17. O3HaKOMIIEHUE C KOJIJICKIIUEH HEMETAIIOB.

HeMmeTanns. Ionoxenue HemeramioB B [lepuonnueckoit cucreme /1. 1. Menaeneesa.
Oco0eHHOCTH CTPOEHHSI AaTOMOB U KPUCTAIIOB. AJUIOTPOITHSL.

brnaropoansie rassi.

OxucnuTenbHbIe M BOCCTAHOBUTEIbHBIC CBOMCTBA HeMeTaIoB. O0Ias XapakTepUCTUKA BOJOPOAHBIX
coeqHeHNH HeMeTasumoB. OO0Imast XapakTepUCTHKA OKCHOB U THAPOKCHIOB HEMETAJUIOB.

l"anorensl. CTpoeHne aTOMOB TraJOr€HOB, UX CpPAaBHUTENIbHAs XapakTepucThka. CBOWCTBA MPOCTHIX
BelIecTB 00pa30BaHHBIX raoreHamMu. OKUCINTENbHBIE CBOMICTBA TaJIOTEHOB. | aJlOreHOBOIOPOABI, UX
CBOICTBa, CpaBHUTENbHAS XapaKTePUCTHUKA. XJIOP U €ro COSANHEHUs, HaX0XI€HUE B IPUPOJIE,
MOJy4Y€HHEe, CBOMCTBA, IPUMEHEHHUE. XJIOPOBOJOPO/ U COsiHAs KUcoTa. XJyopuasl. Kuciopoansie
COEMHEHNUS XJIopa.

XanpkoreHsl. HaxoxaeHne Kuciopoaa u cepsl B IPUPO/IE, TTOTydeHIE UX B MPOMBIIUIEHHOCTH U
naboparopun. CBOCTBa KHCIOPOAa U CEPBI: AJUIOTPOIHUS U (PU3NUECKHE CBOWCTBA AJIJIOTPOIHBIX
Moan(UKannii; OKUCIUTEIbHBIE CBOWCTBA KUCIOPOAA U CEPBI B PEAKIUAX C IIPOCTHIMU BEIIECTBAMH.
BoccranoButensHbIe cBOMCTBA cepbl. OKHCICHNE KUCIOPOIOM CIIOKHBIX BellecTB. OKUCIUTENbHbIE
cBoiicTBa 030Ha. [Ipumenenune kucnopoza u o3oHa. [Ipumenenue cepsl. CepoBOIOPO/, HAXOXKACHUE B
MPUpPOJE, TOIyYeHHE, CTPOCHUE MOJIEKYJIBI M CBOMCTBA: (huznueckue u xumuueckue. CepoBoJOpoaHAsS
kucaora u cynshuasl. Oxcun cepol (IV), ero cBoiictBa. CepHucTas KucioTa u ee con. CepHast KHCIOTa:
IIPOMBINUIEHHOE IPOU3BOACTBO, PU3NIECKHE 1 XUMHUECKUE CBONCTBA (OKUCIUTEIbHBIE U OOMEHHBIE).



IIpumenenue cepHoit KUCIOThI. COMM CEPHOU KUCIIOTHI.

Azot. Haxoxaenue B npupoge, nonydenue. CTpoeHne MoneKyibl. OKUCIUTENbHBIE U
BOCCTaHOBHTEIBHBIE CBOWCTBA a30Ta. [I[puMeHenne a3ota. AMMHaK: MOJIy9eHUE, CTPOSHHE MOJIEKYIIbI,
CBOHCTBa (OCHOBHBIE, PEaKLIMH KOMIUIEKCOOOPa30BaHHMsl, BOCCTAHOBUTEIbHBIE, OKHCIUTEIbHBIE, PEAKLINU
C OPraHN4Y€CKUMHU BEUICCTBAMH U C YTJICKUCIIBIM Fa30M). Coi aMMOHHS U UX IIPUMCHCHUC. OKCI/IZIBI
a30Ta, UX CTPOSHHE U CBOMCTBA. A30THAsI KHCIIOTA: TIOJIY4YeHHEe, CTPOCHHE MOJIEKYJIbl M CBOHCTBA.
HI/ITpaTLI, X TCPMUUYCCKOC PA3JIOKCHUC. Pacmio3naBanue HUTPATOB U UX IPUMCHCHHUC.

®dochop. Haxoxaenne B mpupo/e, morydeHrne. AIIoTporus U (pu3ndecKkue CBOHCTBA MOAH(UKAITAA.
OxucnuTenbHbIe CBOHCTBA (PEaKIMU ¢ METaNIaMH) M BOCCTAHOBHUTENBHBIC CBOMCTBa (ocdopa (peakiuu
C TaJIoTeHaMU, KICIIOPOIOM, KOHIICHTPUPOBAHHOM cepHOH 1 a30THOMU kucinotamu). Okeup gocdopa (V).
®docdopHbIe KUCIOTHI U X COJIH.

VYrnepon. Haxoxnenue B mpupojie. AJUIOTponus U GU3NIEeCKHe CBOMCTBA MOTUGUKaIHil (TOBTOPEHNE).
XHMHUYECKHE CBOMCTBA yTIiIepo/ia: BOCCTAHOBUTENIbHBIE (B3aMO/IEHCTBHE C TaJIOTEHAMHU, KUCIIOPOAOM,
cepoi, a30ToM, BOJIOH, okcuaoM Meu (II), KOHIIEHTPHUPOBAHHOM CEpHOM M a30THOM KHUCIOTAMH) U
OKHCJIUTENBHBIE (B3aMMOCHCTBHE C METaJUIaMH, BOJOPOJIOM, KpEMHHEM, 6OpOM).

ITomydenue, CBONCTBA U MPUMEHEHNE OKCHUJIOB YIJIEpO/ia. YTOJIbHASI KUCTIOTa U €€ COJIU.

Kpemumnii. Haxoxenne kpeMHUs B IPUPOJIE U €r0 MoJyyeHHe. AJIJIOTPOIUS U CBOMCTBA alJIOTPOTIHBIX
Moanukanuii KpeMHMs. BoccTaHOBUTENBHBIE (PEAKIMH C TaJOTeHaMHU, KUCIIOPOAOM, PaCTBOPAMHU
iesioueii) 1 OKUCIUTEIbHBIC CBOWCTBA KpeMHHUs (peakiuu ¢ Metaiiamu). [Ipumenenne kpemauns. Oxcu
KpeMHHUsI, KpeMHHEBas KHCIO0Ta U ee coiu. CHITMKaTHAs TPOMBIILIEHHOCTb.

IIpakTHyeckas padora Ne 4. «IlonxydeHne u pacro3HaBaHUE ra3oBy.

IIpakTHyeckasi pabota Ne5S — Penenue skcriepuMeHTaNIbHBIX 3ajad 110 HEOPTaHUYECKON XUMUM.
IIpakTuyeckasi padora Ne6 — PelieHre SKCIEpUMEHTANbHBIX 3a]1a4 TI0 OPraHUYECKOW XUMHUH.
IIpakTHyeckas padota Ne7 — [lomyyeHne ra30B 1 U3yU€HHE UX CBOMCTB.

IIpakTHyeckas padbora Ne§ — ['eHeTHueckas CBs3b MEX/y KJlacCaMH OPraHUYECKUX U HEOPTaHUYECKUX
BEIIECTB.

TemaS. Xumust u o61iecTBO (4 1)

XUMHUS U IPOU3BOJICTBO. XUMUUECKAs IPOMBIIUICHHOCTb. XUMHUYECKas TeXHOIOorusa. Cripbe 1
XUMHUYECKON MPOMBIIIIEHHOCTH. Boa B XUMHU4ECKOI MPOMBILUIEHHOCTH. DHEPrUs A7l XUMUUECKOTO
npousBozcTBa. HayuHble MIPUHLMIIBI XMMUYECKOTO IPOU3BOCTBA. 3allUTa OKPYXKaIOIIeH cpelibl U OXpaHa
TpyZAa IpU XUMHYECKOM Npou3BoJCTBe. [Ipon3BoACTBO aMMuaKka U METaHOJa B CpPAaBHEHUH. bUOTEXHOIOTHs.
Hanotexnosnorus.

XuUMUSL U CeNbCKOe XO3AUCTBO. OCHOBHBIE HANPABJIEHHS XUMH3ALUU CETBCKOTO X03sCTBa. Y A00peHus 1
UX KIaccupuKanus. XMMHUIeCKass MeIHopanys mous. [lecTuiiner n ux kiaaccuduranus. XuMuA3aIus
JKUBOTHOBOJICTBA.

XuMuss u npoOTeMbl OXpPaHBl OKpYyXatwueicpemas.

OcHoBHBIC (PaKTOPBI XUMUYECKOTO 3arpsi3HEHUSI OKpYyXarotei cpeabl. OxpaHa aTMocdepbl, BOTHBIX
PECYPCOB, 3€MEJIbHBIX PECYPCOB OT XUMHUYECKOT'O 3arpsI3HEHMS.

XuMUS M TIOBCEAHEBHASA XHU3Hb 4e a0 Beka. JlekapcTBa. Mororiue n YUCTSIIAE CPEICTBA.
XUMUYECKHEe CpeJICTBa THTUEHBI U KOCMETUKH. MeXIyHapoIHas CUMBOJIMKA 10 YXO/Y 32 TEKCTHIILHBIMU
u3NeausIMU. MapKUpOBKa Ha YIaKOBKaX MHUIIEBBIX MPOIYKTOB U UH(pOpMAIHs, KOTOPYIO OHA CUMBOJIM3UPYET.
HemoncTparmu. BuneopparMeHTsI IO IPOU3BOACTBY aMMUaKa i MeTaHoJa. Claiiiel U qpyrie
BHICOMAaTEpHAIIBI, WILTIOCTPHUPYIOIMIKE OHO- 1 HaHoTexHoJoruu. Komiekuus « MuHepaibHbIe ya00peHIs».
Konneknus nectuinnos. BuneodparMeHThI 10 XUMHUUECKOH METMOPAIIUH ITOYB U XUMHU3AIUH
JKUBOTHOBOZICTBA. BreoparMeHThI U CaiIbI SKOJOTHISCKOH TeMAaTHKH. JJoMaIIHss1, aBTOMOOMIbHAS
aNTEYKH U anTeyka XMMUIEeCKOro kKabrnHeta. Koeknns MOOIINX M YHCTSIINX CPENCTB.

JlaGopaTopHbie onbIThL. 1.03HaKOMIICHHE C 00pa3liaMu CpPelCTB OBITOBOM XMMHUH M JICKAPCTBESHHBIX
IpenapaToB, U3ydeHNEe HHCTPYKIMH K HUM 10 IPaBUIBHOMY U 0€30I1acHOMY IpUMEHEHMIO. 2. M3yueHue



MEXAYHAPOJHONW CUMBOJIMKH 110 YXOAY 32 TEKCTUIbHBIMH U3JENIMUAMU U MAPKUPOBKHU Ha YIAKOBKAX MUIIEBBIX
MIPOOYKTOB

Onucanme yqeﬁﬂo-MeTozmqeucoro, MAaTEePUAIBHO-TEXHUYECCKOI0 U I/IH(l)OpMalII/IOHHOFO
ol0ecreyeHHs1 00pa30BaTeILHOIO Mpolecca

I'abpuensa O.C. [Iporpamma kypca xumun aiist 10-11 ximaccos 001meo0pa3oBaTenbHBIX yUpEeKACHUNH. —
M.: Ipoda, 2014

la6puensn O.C. Xumus. 10 knace. IIpodmibHelii ypoBeHb: MeTOI. mocodue. - M.: [poda, 2006
I'adpuensn O.C., MackaeB @.H., [lonomapes C.1O., Tepenun B.U. Xumus. 10 knacc. [IpodunsHbit
ypoBeHb: yuel. it obmeodpazoBat. Yupexaenuit. — M.: [lpoda, 2005.

I'abpuensa O.C., OctpoymoB WU.I'. HacronmsHas kaura yautens. Xumust. 10 kimace. — M.: JIpoda, 2004.
T'a6puensia O.C., bepé3kun [1.H., YmakoBa A.A. u nip. KOHTpOJIBHEIE B TPOBEPOYHBIE PAOOTHI 1O
xumun. 10 xknacc — M.: [Ipoda, 2003.

I'adbpuensn O.C., OctpoymoB U.I'., Octpoymosa E.E. Oprannueckast Xumus B TeCTax, 3aJadax,
ynpaxaeHusx. 10 kmacc. — M.: JIpoda, 2004.

I'a6puensa O.C., [Tonomapes C.1O., KapuioBa A.A. Opranudeckas xuMus: 3aiaqn 1 yrnpaxaeHus. 10
kiacc. — M.: [Ipoceemenue, 2005.

I'adbpuensn O.C., [lonkosa T.H., Kapuosa A.A. Oprannueckas xumus: Meronuueckoe nocodue. 10
knacc. — M.: IIpocsewenue, 2005.

INa6puensa O.C., Batnuna JI.I1. Xumudecknii 3KCiepuMeHT 1o opranndeckoi xumud. 10 xmacc. — M.
Hpodoa, 2005.

Iadpuensa O.C., OctpoymoB U.I'. Xumus. 10 xin.: Metonudeckoe nocobue. — M.: Ipoda,2005.

JonoanuTtenbHas JuTepaTypa IJisl yYuTe s
Bbyuxkyc [1.®. Kaura qs uyrenus no oprannyeckoit xumun — M.: I[Ipocsemmenue, 1985
Kupsixos B.I'. Opranndeckas xumus. —M.: [Ipocsemenue, 1983
Jlupun P.A., SIxumoBa E.E., BopotHukoBa H.A. Xumus. Meroauueckue matepuansl 10-11 knaccel. -
M.:Ipoca, 2000
Jlugua P.A u ap. Xumus. 10-11 wraccel. Junaktudeckue matepuans! (Pemenue 3amaq). — M.:
Hpoda,2005.
JIugun P.A., Maprynuc B.b. Xumus. 10-11 xknacesl. Aunaktudeckue marepuaisl. (TecTsl u
npoBepodHbIe 3amanust). — M.: lIpoda, 2005.
Cyposiiera P.I1. u ap.Xumus. 10-11 kinaccel. Hoeie Tecthl. — M.: [Ipoda, 2005.
Panenxuit A.M. Kontposnbabie paboTs! o xumuu B 10-11 kimaccax: [locobue mnst yuurens. — M.:
[Ipocsemenue, 2005.

JlonoTHUTEIbHAS JIUTEPATYPa AJs YYaInXCs
Manennkuna B. 3anumarensHas xumus. Heckyunsiit yueOHuk. — Cankt-IlepreOypr: Tpuon, 1998.
Apremenko A.W. Y auBuTenbHbIM Mup oprannyeckoi xumuu. — M.: Ipocda, 2005.
Amux6eposa JLIO., Pykk H.C.. [Tone3nas xumust: 3agauun u uctopusi. — M.: JIpoda, 2006.
Cremun b./l., Aimmk6eporall.lO.. 3anumaTenbHbIe 3amaHus U 3P GHEKTHBHBIC OTBITHI 110 XUMHH. — M.
Hpoda, 2005.
Apremenko A.U. [Ipumenenue opranndeckux coeanHennid. — M.: poda, 2005.
3ommer K. u qp. Xumusa. CripaBoyHUK mKoIbHUKA U ctyneHTa /Ilep. ¢ Hem. — M.: [Ipoda, 2005
Ta6puensa O.C., OctpoymoB U.I'. Xumust. s ITKOIBHUKOB CTAPIIHX KIACCOB U TIOCTYIAIONTNX B
BVY3s1. — M.: [Ipoda, 2005.



Kapuosa A.A., Jleekun A.H. Opranndeckas Xxumusi: wiuntocTpupoBanHeiid Kype: 10(11) kinacc: mocobue
s yyamuxcs. — M.: IIpocsemenue, 2005.

Ymkanosa B.H., Moanuanc H.B. Xumus: KonkypcHsie 3aganus n otBeTsl: [locobue 1t moctymaronmx
B BY 351 — M.: [IpocBemienue, 2005.

JIugun P.A., Maprynuc B.b., [loranosa H.H. Xumnueckue 3agauu c pemenusmu: [locobue mis
IIKOJILHUKOB 1 aduTypreHToB. — M.: [IpocBemenue, 2005.



