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1. lacmopT mporpamMmsbl y4eOHOM JUCUMIVIMHBI « XUMUSDY
1.1. O61acTh NIPMMEHEHUS] IPOTPAMMBI

Pabouas nporpamma yueOHONW TUCHUILIMHBI « XUMUSD» SIBJISIETCSA 4aCThIO OCHOBHOM
obpa3oBarenbHON porpaMmel B cootBercTBUU ¢ PI'OC 1o nmpodeccun CIIO.

Pabouass mporpamma y4eOHOH IUCHUIUIMHBI «XUMUS» TpeAHA3HAYeHA ISl W3Y4EHU s
XUMHUHM B  YUYPEXKICHHUAX CPEIHEro MpoQecCHOHANbHOrO 00pa3oBaHUs, pPeaTH3YIOLINX
00pa30BaTENbHYI0 MPOrpaMMy CpeaHero (IMOJIHOro) oOmiero oOpa3oBaHUs, MPU TOATOTOBKE
KBaJIM(UIIMPOBAHHBIX PabOUYUX.

XuMHs B yUpeXKIEHUSX cperaHero mnpodeccruoHanbHoro oOpasoBanus (mamee— CIIO)
U3y4aeTcs ¢ y4ETOM MpouiIs MOIy4aeMoro npohecCuoHaIbHOTO 00pa3oBaHMsL.

PaGouas nmporpamma OpreHTHPOBAaHA HA JOCTHXKEHUE CIIEAYIOIINX LIeJIei:

® OCBOCHHE 3HAHUI O XMMUYECKON COCTaBIIAIOLICH €CTECTBEHHOHAYYHON KapTHHBI MUpAa,
BAKHEHIINX XMMHYECKUX MOHATUAX, 3aKOHAX U TEOPUSX;

® OBJIAlcHHe YMEHHMSIMH T[PUMEHATh IIOJydeHHble 3HaHMA Uil OOBACHEHMS
Pa3sHOOOPA3HBIX XMMHMUYECKHX SIBIEHMH M CBOMCTB BEIECTB, OLEHKH pPOJM XUMUHU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUI U OJyY€HUH HOBBIX MaTepHaJIOB;

® pa3BUTHe IO3HABATEeJIbHbIX HHTEPECOB U HMHTEJIEKTYAJbHBIX CIIOCOOHOCTEH B

IIPOLIECCE CAaMOCTOSATEIBHOIO MPUOOPETEHHUs] XUMUYECKMX 3HAHUU C HCIIO0JIb30BAHUEM

pa3IMYHBIX KCTOYHUKOB MH(QOPMALIMH, B TOM YHUCJIE KOMIIbIOTEPHBIX;

e BoCHUTAaHWEe YOEKIeHHOCTH TIO3UTUBHOW pOJM XUMHUH B JKU3HH COBPEMEHHOTO
o0mecTBa, HEOOXOAMMOCTH XHMHUYECKH T'PAMOTHOTO OTHOIIEHHS K COOCTBEHHOMY
3I0OPOBBIO M OKPYXKArOIEH cpene;

* npuMeHeHHEe TMOJYYEeHHbIX 3HAHMI W YMEHMil Ui 0e30HacHOr0 HCHOJB30BAHUS
BEILIECTB M MaTepuajoB B OBITY, Ha HPOM3BOJICTBE MU B CEILCKOM XO3AHCTBE, IS
pelIeHns MPaKTUYECKUX 3a/1a4 B MIOBCETHEBHON XKU3HH, ISl IPEIYIPEXKACHUS SIBICHUH,
HAHOCSIIUX BPeI 3JI0POBBIO YETIOBEKA M OKPYXKAFOIIEH cpere.

OcHoBY paboueii mporpaMMBbl COCTABISIET COJIEPIKaHUE, COTIIACOBAaHHOE € TPEOOBAHUSIMH
(denepadbHOrO0 KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHIapTa cpeaHero (TOJHOro) oOIero
o0pa3oBaHMst 6a30BOT0 YPOBHS.

B mpo¢mibHYI0O  COCTAaBISIOUIYIO  MPOrpaMMbl  BKJFOYEHO  INpodeccHoHaIBHO
HampaBJeHHOE CoJepKaHne, HEOOXOIMMOe JIJIsl YCBOCHUS PoeCcCHOoHaIbHON 00pa3oBaTeIbHOM
IpOrpaMMBbl, POPMUPOBAHUS y 00ydaromuXcs MPO(hecCHOHANBHBIX KOMIETEHITHH.

Ot160p comeprkaHUs IPOBOIWIICS HAa OCHOBE CIEAYIOMINX BEIYIINX UICH:

- MaTepuabHOE €ANHCTBO BELIECTB IPUPOABI U UX TeHETHYECKas CBSI3b;

- TPUYMHHO-CJICZICTBEHHBIE CBSI3M MEXKIy COCTaBOM, CTPOEHHEM, CBOWCTBAMHU H
MPUMEHEHUEM BEIECTB;

- II03HaBaeMOCTh MHPA U 3aKOHOMEPHOCTE XUMHUYECKHX ITPOLIECCOB;

- OOBsACHAIOMmAS W TNPOTHO3UPYIOLIAs POJIb TEOPETHUECKUX 3HAHMH  JUIs
(aKTOIOrMYEeCKOro MaTepraa;

- KOHKPETHOE XMMHYECKOE COEIMHEHHE IMPEACTaBIIseT COOOH 3BEHO B HENPEPBHIBHOU
LEeNH TMPEeBpalleHUl BEIIeCTB, OHO YYacTBYEeT B KPYrOBOPOTE€ XHMHUYECKHX BEIICCTB M B
XHUMHYECKOH DBOIIOIHH;

- 3aKOHBI TPUPOABI OOBEKTHBHBI W II03HABACMBI; 3HAHWUE 3aKOHOB XHMHUHU JaeT
BO3MOXXKHOCTb YIPAaBIATh NPEBPALICHUSIMU BEIIECTB, HAXOAUTh HKOJIOTMYECKH Oe30IacHbIe
CIIOCOOBI MPOM3BOACTBA BEMIECTB M MAaTEpUalIOB M OXpaHbl OKPYXAaIOIEH Cpeiasl OT
XUMHUYECKOT0 3arpsI3HEHHUS;

- HayKka W TpaKTUKa B3aMMOCBS3aHBI: TPEOOBAaHUS MPAKTUKH — JBWKYIIAs CHIIA
Pa3BUTHS HAYKH, YCIEXH IMPAKTHKH O00YCIIOBIICHBI JOCTHKECHUSIMUA HAYKH;



- pa3BUTHE XMMUYECKOM HAayKM M XUMM3alMUs HApOJHOIO XO34HCTBA CIyXKaT
HMHTEpecaM 4eJioBeKa U OOIIecTBa B LIEJIOM, UMEIOT T'YMaHUCTUYECKUN XapakTep U IPU3BaHBI
CIoco0CTBOBATh PELICHUIO I100aJIbHBIX TPOOJIEM YEJIOBEUECTBA.

[Ipu cTpyKTYypHpOBaHUU COAEPKaHHS YICOHON AMCUUIUIMHBI YIUTHIBAIACh 00HEKTHBHAS
peanbHOCTh — HEOOJbIIOW O00BEM YacoB, OTHYLIEHHBIX HA H3y4YEHHE XUMHUH, U CTpPEMIICHHUE
MaKCHMaJbHO COOTBETCTBOBATh WIESIM pa3BHBaroliero obydenus. [losromy TeopeTuueckue
BONPOCHl MAaKCUMaJbHO CMEIIEHbl K Hayaly W3Y4YeHUS JUCIUIUIMHBIL, C TEeM, YTOOBI
nocieayoIui pakTHUeCKUid MaTeprall pacCMaTpUBAJICS HA OCHOBE M3YUEHHBIX TEOPHIA.

O100p conmep:kaHHsl NMPOU3BOAMIICS HAa OCHOBE pealTM3allMM CIEAYIOLIUX NPUHIUIIOB:
MpaKTU4YecKasi HalpaBJIEHHOCTh oOOyudeHus, (opMHupoBaHHE 3HAHUM, KOTOpble obecredaT
Oo0ydJaromMcs yCIEHIHYI0 aJanTaldilo K COLMAJbHOM peaJbHOCTH, TpodeccHoHaIbHON
JESITEIbHOCTH, UCIIOJIHEHNIO OOIIErpaX/1aHCKUX POJIEH.

Peanu3zarus 1eqyKTUBHOTO MOAX0/a K U3YUYEHHIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO TAKHX
JIOTHYECKUX Olepanuil MBIIUIEHUS, KaK aHajli3 U CHHTE3, 0000IleHWEe M KOHKpPETHU3alus,
CpaBHEHME M aHAJIOTUsl, CHCTEMATU3alus U KIIacCUu(UKaLU U Ap.

Crneuuduka u3yyeHHs XMMUU TPU OBJIAJAEHUU MNPODECCHSIMH U CIELUAIBHOCTIMU
€CTECTBEHHOHAY4YHOI'0 NMpoQuis OTpa)keHa B KaxIoi TeMe paszpena « CopepxaHue ydeOHOM
IUCHUIUTMHBD B pyOpuke «llpodunpHbile M TpoQecCHOHANBHO 3HAYUMBIE 3JIEMEHTHI
cofiepkaHus». DTOT KOMIIOHEHT peaju3yeTcs NMpU WHIUBUIAYalIbHOM CaMOCTOSATENbHOM padoTe
oOyuaronuxcs (Hanucanue pedeparos, HOArOTOBKA COOOLICHUH, 3aIllUTa IPOEKTOB), B IIpoLiecce
yuyeOHOW JeATeNbHOCTH TOJA pPYKOBOACTBOM IpENoAaBaTens (BBINOJHEHHE XHMHUYECKOIrO
JKCIIEpPUMEHTa — J1a00OPAaTOPHBIX OMNBITOB M TMPAKTUYECKUX paldoT, pelIeHue MpaKTUKO-
OPUEHTHPOBAHHBIX pacyETHBIX 3a7a4 U T.[1.).

B mporpamme  TeopeTHuYecKHME ~ CBEICHMS  JOIOJHAIOTCS  JIEMOHCTpPALUsMHU,
71a00PaTOPHBIMU ONBITAMU U MPAKTUYECKUMHU pabOTaMu.

[Ipu m3yyeHUH XMMHMU 3HAYUTEIBHOE MECTO OTBOJHUTCS XMMHUYECKOMY JKCHEPUMEHTY.
OH OTKpBIBaeT BO3MOXHOCTh (OPMHUPOBATH Yy OOYyYalOIIMXCS CIHENMalbHBIC IPeIMEeTHbIC
yMEHHS paboTaTh C BELIECTBAMH, BHIIOIHSITH IPOCThIE XUMHUYECKHE OMBITHI, YUUT O€30M1acCHOMY
1 9KOJOTMYECKHU TPaMOTHOMY OOpaIlleHHIO C BellleCTBaMH, MaTepuajiaMH U MpoleccaMu B ObITY
1 Ha POU3BOJICTBE.

[IporpamMmma cofepXuT TeMaTHKy pedepaToB A OpraHu3alli CaMOCTOSTENIbHOM
JEeATEbHOCTH 00YYaIOIMXCs, OBJIAICBAIONINX MPO(ECCHsIMUA €CTECTBEHHOHAYYHOTO Mpoduist B
yupexaenusx CIIO.

B mporecce n3ydeHns XMMHH BaXXKHO (OPMHUPOBATH WH()OPMAIIMOHHYIO KOMIIETEHTHOCTb
oOyuaronuxcs. IlosToMy mpu oOpraHuzanuM  CaMOCTOSTENBHOM  paboThl  HEOOXOAMMO
aKIEHTUPOBaTh BHMMaHUE OOY4YalOLIMXCsl Ha MOMCKe MHGOpMAllMKM B CPEACTBAX Macc-Meaua,
WuTepHere, B y4eOHON M clleUalbHON JUTEpaType C COOTBETCTBYIOIUM O(OpMIIEHHEM HU
MIPEICTABICHUEM PE3YIbTATOB.

1.2. Mecto AMCUHUILTHHBI B CTPYKTYype OCHOBHOM
o0pa3oBaTe/bHOM NPOrPpaMMbl

[Iporpamma y4eOHON AUCHUIIIIMHBI SBISETCS YaCThI0 OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI
(OOIT) B coorBerctBuM ¢ PI'OC mo mpodeccun CITIO: 35.01.23. «Xozsiika (-uH) ycaap0b1»

YdeOHas U CIUTUTMHA « XUMHESD OTHOCHTCS K UKy «O01eodpazoBaTenbHas MOATOTOBKAY.



1.3. lean u 3a1a4u AUCHUILIMHBI — TPEOOBAHUSA K Pe3yJabTaTaM 0CBOCHHA

AUCHUITJINHBI

B pe3ynbTaTe nzyueHus yaeOHOM AUCHUITIMHBI « XUMHUSD) 00yUaroIIUIACs TOJIKEH:
3HATH/MIOHUMATh!

® PpOJib XUMHH B €CTECTBO3HAHMM, €€ CBSI3b C APYTMMHU €CTECTBEHHBIMH HayKaMHM, 3HAUECHUE
B )KM3HU COBPEMEHHOI'0 0011IeCTBa;

e BakHelilIMe XMMH4YecKHMe MOHSITUS: BEUIECTBO, XMMHYECKUN IJIEMEHT, aTOM, MOJEKYyJa,
Macca aTOMOB U MOJIEKYJI, HOH, PaJiuKall, alFIOTPONUS, HYKIUAbI U U30TOMbI, aTOMHBIE S-, P-,
d-opOuTanm, XuUMHYECKas CBS3b, OJJICKTPOOTPULATEIBHOCTb, BAJCHTHOCTh, CTEICHb
OKHCJICHHUs, THOpHIM3anus OpOUTajel, MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ, MOJIb,
MOJISIpHasE Macca, MOJISIPHBIM 00beM ra3000pa3HbIX BEILIECTB, BEIIECTBA MOJEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, KOMIIJICKCHbIE COEAMHEHUS, TUCIIEPCHbIE CUCTEMbl, HICTUHHbBIE
pacTBOpPbI, 3JIEKTPOIMTUUECKAsT IUCCOLMALMSA, KHCIOTHO-OCHOBHBIE PEAKIMH B BOAHBIX
pacTBOpax, rUAPOIN3, OKHCIEHUE U BOCCTAHOBIJIEHUE, 3JIEKTPOJIN3, CKOPOCTh XUMHUYECKON
peaKlMy, MEXaHU3M peaKLUH, KaTajlu3, TEeMJI0BOH (P (EeKT peakiuu, SHTaIbIUs, TEIUIOTa
00pa3zoBaHMs, SHTPONHUS, XUMHUECKOE PAaBHOBECHE, KOHCTAaHTa PAaBHOBECHs, YIJIEPOIHBIN
cKeneT, (YHKIMOHAJbHAs TIpylna, TIOMOJOrUs, CTPYKTypHass M IPOCTPAHCTBEHHAas
U30Mepusi, UHAYKTUBHBI U Me30MEpHBIH 3((eKTsl, 351ekTpodui, HyKiIeo(du, OCHOBHbIE
THUIIBI PEAKIIMHA B HEOPraHMUECKONW U OpraHMYeCKON XUMHH;

¢ OCHOBHbIEe 3aKOHbI XMMMM: 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH IIOCTOSHCTBA
cocTaBa Bewects, [lepuonnueckuii 3akon J[.M. Menaeneesa, 3akon ['ecca, 3akoH ABorajipo;

® OCHOBHbIEe TEOPMH XMMHM; CTPOCHHUS aTOMa, XUMHYECKOH CBS3M, AJIEKTPOJIUTHYECKON
JUCCOLMAINK, KHUCIOT ¥ OCHOBAaHHUH, CTPOEHHMs OpPraHMYeCKMX M HEOpraHHYecKUX
COCIMHEHUM (BKJIOYAsh CTEPEOXMMHMIO), XMMHYECKYI0 KHHETUKY M XHMHYECKYIO
TEPMOAUHAMHUKY;

KJaccu(puKaAnMI0 U HOMEHKJIATYPY HEOPraHMYECKUX U OPraHN4YeCKUX COeIMHEHU;
NPUPOIHbIEe HCTOYHMKH YTTIEBOIOPOIOB U CIIOCOOBI HX MepepaboTKH;

BellleCTBA U MaTepPHAJIbl, LIHPOKO MCIOJb3yeMble B NMPAKTHKE: OCHOBHBIC METAJIbl U
CIUIaBbl, TrpaduT, KBapl, MHHEpalbHbIE YAOOpEHHUS, MHUHEpaJbHbIE W OpraHUYEcKue
KUCJIOTHI, IIEJOYH, aMMHAaK, YrIeBOJOPOAbl, (EeHOoN, aHWUIMH, METaHOJN, OSTaHOJI,
ATUJIEHTJIMKOIb, TJIMLEPUH, (opMajbIeruj, aleTaiabIeruj, aleToH, II0K03a, caxaposa,
KpaxMmaj, KJeT4yaTKa, aMHUHOKHMCIOTHI, OE€JIKM, HCKYCCTBEHHBIE BOJIOKHA, Kay4dyKH,
MJIaCTMACCHI, KUPBI, MbLJIa U MOIOIIHE CPEICTBA;

yMeThb:
e Ha3bIBATh: H3YYCHHBIC BELIECTBA [0 «TPUBHAIBHON» MM  MEXIYHAPOIHOU
HOMEHKJIaTypaM;

e omnpeAeJsiTb: BAJICHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, THII
XUMHYECKON CBSA3M B COECJUHEHHUSX, 3apsij] HMOHA, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
TUIl KPUCTAJUIMYECKOW PEUIETKU, XapaKTep Cpeldpl B BOIHBIX PacTBOpax, OKHCINTEIb U
BOCCTAHOBUTENb, HAIIPABJICHUE CMEIIECHHUS PpAaBHOBECHS I10J] BIMSAHHMEM Pa3IMYHBIX
dakTopoB, H30MEpPHl M TOMOJIOTH, TPUHAJIKHOCTh BEIIECTB K pa3HbIM KjaccaM
HEOPraHWYECKUX M OPraHUYECKUX COEAMHEHMI; XapaKTep B3aUMHOI'O BJIUSHHUS aTOMOB B
MOJIEKYJIaX, TUIIBI PEaKUi B HEOPraHNYECKON U OpPraHu4eCKON XUMUH;

®  XapakKTepu30BaTh: S-, P-, d-3JeMEHTHI 10 UX MonokeHuto B [lepuonnyeckoit cucreme JI.1.
MeHnneneeBa; oOIIMe XUMHUYECKHE CBOMCTBA METAJNIOB, HEMETANJIOB, OCHOBHBIX KIJIACCOB
HEOPraHWYECKUX M OPraHMYeCKUX COCAMHEHUH; CTPOEHUE M CBOMCTBA OpPraHUYECKUX
COeIMHEHUH (YIrJIeBOAOPOJOB, CIHUPTOB, (HDEHOJIOB, albJErHI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, aMUHOB, aMMHOKHUCJIOT U YIJIEBOJIOB);

¢ O00BACHATH. 3aBUCUMOCTh CBOMCTB XMMHUYECKOTO 3JE€MEHTa U 0O0pa30BaHHBIX UM BEIIECTB
or nonoxeHusa B Ilepuommueckoit cucreme [[.M. MeHneneeBa; 3aBUCUMOCTh CBOMCTB
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HEOPraHWYECKUX BEIIECTB OT MX COCTaBAa M CTPOEHUs, INPUPONY XUMHUYECKOH CBS3H,
3aBUCHUMOCTb CKOPOCTH XMMHYECKOH pEaKIMU OT Pa3JIUYHBIX (PAKTOPOB, peaKIMOHHON
CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUI OT CTPOEHHS UX MOJIEKYJ,

e BBINOJHATL XHMHYECKHH  JKCIEPHMMEHT  II0  paclO3HAaBaHUIO  Ba)KHEHIIMX
HEOPraHWYECKUX M  OpPraHMYECKUX BEILIECTB, IIOJYYEHHIO KOHKPETHBIX BEILECTB,
OTHOCSIIMXCS K U3YUYEHHBIM KJlaccaM COEIAVHEHMI;

NPOBOAMTH PaCUeTHl IO XUMHUYECKUM (OpPMYJIaM U YpaBHEHHSIM PEaKIHii;

OCYIIECTBJIATH CAMOCTOSITENIbHBIA MOUMCK XUMHYECKONW HH(POpPMAIMHM C HUCIOJIb30BaHHUEM
pa3IUYHBIX HMCTOYHUKOB (CIIPaBOYHBIX, HAYYHBIX W HAYYHO-TIONMYJSPHBIX HW3JaHUMH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTra); HCHOIb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTHH U1 00pabOTKH M Mepefayd XUMHUEeCKOH HH(OPMAIK U ee MpeCTaBICHHUs B
pa3nuuHbIX popMax;

e  CBA3BIBATB: U3YUEHHBI MaTepUas co CBOEH Mpodeccu OHAIBHOM €A TENbHOCTbIO;

HCMO0JIb30BAaTh NPUOOPETEHHbIE 3HAHUSA W YMEHHUS] B NMPAKTHYECKOH JesiTeJIbHOCTH M
MOBCEeIHCBHOM KM3HM:

® Ui MOHUMAHUA TJIO0ATBHBIX MPOOJIEM, CTOSIIMX MEPE] YEeJIOBEYECTBOM: JKOJOTHYECKHUX,
SHEPreTUYECKHUX U ChIPHEBBIX;
O0BSICHEHHS] XUMUYECKHX SBJICHU, TPOUCXOISIINX B IPUPOAE, OBITY U Ha IPOU3BOJICTBE;
AKOJIOTUYECKU IPAMOTHOI'O ITOBEIEHUS B OKPYKAIOLEH CPELE;
OLICHKH BJIMSIHUSI XUMUYECKOI'O 3arpsA3HEHUs] OKPYKalOIlel Cpeibl Ha OPraHu3M YeslIoBEeKa U
JpyTrue )KUBbI€ OPraHU3MBl;
Oe3omacHoOi paboTHI C BElIeCTBAMHU B 1a0OpaTOPUH, OBITY M Ha TPOU3BO/ICTBE;
MIPUTOTOBJICHHS PACTBOPOB 3aJaHHOM KOHIIEHTPAIMH B OBITY U HA MIPOU3BOJICTBE;
ONpPENENICHUs] BO3MOXHOCTH TPOTEKAHUS XUMHYECKMX MPEBPALICHUM B pa3IMYHbIX
YCJIOBHUAX U OLIEHKH U X MOCJIEICTBUN;
pacrmo3HaBaHUs U UICHTU(DUKAIIMY BaXKHEHUIITNX BEIISCTB M MAaTEPUAJIOB;
OLICHKHU KaueCTBa MUTHhEBOU BOJbI U OTAEJIbHBIX MUIIEBBIX TPOJYKTOB;
KPUTHYECKON OIIEHKH JOCTOBEPHOCTH XHMHYECKOM WHQOpMAIMU, MOCTynawiend wu3
Pa3IMYHBIX UCTOYHUKOB.

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHME NPOrPaAMMBbI AUCHHILJIMHBI:

MakcumanbHas ydyeOHasi Harpy3ka ooydvaromierocst 279 4acos ,

B TOM YHUCIIE:
- 00s13aTeIbHON ayJUTOPHOM y4eOHOl Harpy3ku oOydaromerocs 189 gac;
- CaMOCTOSTEIPHOM pabOTHI 0Oy4aromerocs 72 yaca,
- IpakTUYeckux padot 51 gac



2. CTpyKTYypa H coiep:kaHHe yueOHOH NpPorpaMmmbl
2.1. O0bem yueOHOH TUCUMIIMHBI M BUIbI Y4eOHOH padoThI

Bux yueOHoii padoThl

O0BeM yacoB

MakcumanbHas yyeOHasi Harpy3ka (Bcero) 279
Oo6s3aTesibHAsI ayIUTOPHAs yueOHasi HArPy3Ka (Bcero) 189
B Tom uncne:
TeopeTHIecKoe o0ydeHne 138
MPaKTUYECKUE 3aHITHUS 51
CamocTosiTesibHasA padoTa o0yyaromerocs (Bcero) 72
Kouncyabranun 12
IIpomeskyTouHast arrecranus B gopmMe 3K3aMeHA
2.2. TeMaTH4eCKHUI IVIAH U COAEPKaHNE YY4eOHOH NUCHUILIMHBI «XHUMHUD»
ITo npogeccun «Xo3siika ycaagbob»
HanmenoBaHue pa3aenoB U TeM KosmuectBo
Yacos (171 ygac)
IlepBoIii Kypc 127
Beenenne 1
1. Opranuyeckasi XuMusi 87
1.1. [Ipenmer oprannueckoil XumMuu. Teopust CTpOEHUsI OpraHU4ECKUX 11
COeIMHEHUN
1.2. IlpexgenbHBIE YTIIEBOJOPOIBI 6
1.3. DTuneHoBbIE U JUEHOBbIE YIIIEBOAOPOIbI 8
1.4. AueTuneHoBbl€ yriIeBOJOPOABI 3
1.5. ApoMaTuyeckue yriieBooposl 5
1.6. IlpuponHble HCTOUHUKYU YTIE€BOAOPOIOB 5
1.7. 'mapoKcuabHbIe COSAUHEHUS 6
1.8. Anpneruasl 1 KETOHEI 5
1.9. Kap60oHOBBIE KMCIIOTHI U UX POU3BOJHBIE 9
1.10. YrieBoubl 8
1.11. AMUHBI, aMUHOKHCJIOTEI, OEJIKU 9
1.12. AzoTcoaepxxalue reTepolkindeckue coequuenns. HykiennoBsie 4
KHCIIOTBI
1.13. bruonorn4ecku aKkTUBHBIE COETMHEHUS 8
[ToBTOpEHME OCHOBHBIX BOITPOCOB MEPBOT0 Kypca 2




2. O0mas 1 HeoOpraHu4veckKasi Xu Must

2.1. Xumusi — HayKa O BEIIeCTBax 3
2.2. CtpoeHue atoMa 4
2.3. Ilepuognuecknii 3aKoH U [leprognueckas cucreMa XMMHUYECKUX JJIEMEHTOB 5
.M. MenneneeBa

2.4. CTpoeHue BenecTsa 8
2.5. ITonnmepsl 4
2.6. JlucriepcHbl€ CUCTEMBI 4
2.7. XuUMH4EeCKHE peakluu 8
Bropoii kypc 44
2.8. PactBOpBI 6
2.9. OKHCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU. DIEKTPOXUMUUECKUE 6
IIPOLIECCHI

2.10. Knaccuguxkanus semects. IIpocTeie BeniecTsa 8
2.11. OcHOBHbIE KJ1acChl HEOPraHUYECKUX M OPraHUYECKUX COETUHEHHM 10
2.12. Xumusi 3JIEMEHTOB 8
2.13. Xumus B )KU3HH 0011I€CTBA U B Mpodeccuu 6
HTorosoe 3ansitue 1




Temaruyeckoe MJIAHUPOBaHUE MO MpeaAMeTy « XuMHD» 111 npodeccnu «Xo3saiKka ycaabobn»

HaumenoBanue | Coaep:kanue yueOHOro Marepuasia Oo6bem | Yposenb | Jlom
pa3fesoB u YacoB | YCBOCHHUsSI | 3aJaHHe
TeM
NeNe ypokoB
IlepBblii KypC 127
1. Brenenue 1 I1.8.1., yop.
1-2
Paznen 1. Oprannyeckass XuMus 87
Tema 1.1. IIpeamet oprannyeckoii xumum. Teopus CTPOCHUSI OPraHUYECKHX COeIMHEHH I 11
2. IIpenmer opranuyeckoii xumuu. [loHsTe 06 opraHM4ecKkoM BelIEeCTBE M opraHudeckon | 1 ** I1.8.1., ymp.
xumud. KpaTkuil ouepk HCTOpUM pa3BUTHs OpraHMYecKodl Xxumuu. Burtanusm u ero 3-4
kpymenre. OcoOEHHOCTH CTPOEHHUsS OpraHuyYecKux coenuHeHuil. Kpyrosopot yriepona B
npupoje. Padora ¢ mporpammoit Mentimeter, Kahoot
3-4 Teopusi crpoenusi oprannyeckux coequHenuii A.M. byriaeposa. [Ipeanocsuiku 2 kel I1.8.1., ynp. 5
co3aaHus Teopuu cTpoeHus. OCHOBHBIE MTOJOXKEHN Teopun cTpoeHns A.M.bytneposa.
XUMHYECKOE CTPOEHHUE U CBOIMCTBA OpraHnyeckux BeuiecTs. [ToHsTHE 00 H30MeEpHH.
Crioco6s! 0TOOpaXkeHHs CTpOeHUst MOJIEKY bl ((popmyIibl, Moaenn). 3HaueHue Teopuu A.M.
bytiepoBa a1 pa3BUTUSL OPraHMUYECKOM XUMHUHM U XMMHYECKHUX IPOTHO030B.
5-6. CtpoeHne artoma yriepoga. OJIEKTpPOHHOE OO0Jlako u opowTanb, S- W p-opouTanu. | 2 *x I1.8.1., ymp. 6
DJEeKTPOHHBIE M JJIEKTPOHHO- rpaduueckue (GopMysl aTomMa Yriepoja B OCHOBHOM U
BO30YX/IEHHOM CcOCTOSIHUSAX. KoBajleHTHass XxMMMuecKas CBA3b M €€ Kiaccuukauus 1o
cnoco0y mepekpbiBanus opouTasierd (G- u m-cBs3u). [lonarue rubpuamuzanuu. PaznmudHbie
TUIBI TUOpUAN3auu U GopMa aTOMHBIX OpOuTajel, B3aMMHOE OTTAJIKHBAaHUE THOPHIHBIX
opOuTaneil 1 uX pacHoyioKEHHUE B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM DHEPIHH.
['eomerpust MOJIEKYJ BEIIECTB, 0OPa30BaHHBIX aTOMaMHU YIJIEPO/a B PA3JIMUHBIX COCTOSHUIX
rubpunusaimu. Pabora ¢ mporpammoit Mentimeter, Kahoot
7. Kaaccnpukxanus opranndeckux coequnenuii. Knaccuduxanus oprannueckux Beuiects B | 1 x* I1.8.2.,
3aBHCHUMOCTH OT CTPOEHUs yriiepoHoi nend. IlonaTue GyHKIMOHATBHON IPYIIIBL. ymp.1-3
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Krnaccudukanus opraHnyecKkux BEIIeCTB MO TUMY (PYHKIIMOHAIBHOU TPYIIIHI.
OCHOBBI HOMEHKJIATYPbI OPraHNYecKNX BellecTB. TpuBHaIbHbIe HA3BAHUS.
PanmonanbpHasi HOMEHKJIaTypa Kak npeuecTseHHra Homenkiaatypsl |UPAC.
Homenknatypa IUPAC: npunIumbel oOpa3oBaHus HA3BaHUH, CTAPITMHCTBO
GYHKIMOHATBHBIX TPYII, UX 0003HaueHue B mpedukcax u cyddukcax Ha3BaHHIA
OpraHUYeCKUX BEIIECTB.

JemoncTpanuu. Komiekny opraHMueckrx BEIIecTB (B TOM YHCIIE JIEKAPCTBEHHBIX
IpenapaToB, KpacuTesnei), MaTepuasioB (IPUPOIHBIX U CHHTETHUYECKHX KaydyKOB,
MJIaCTMACC U BOJIOKOH) U U3JI€JMH U3 HUX (HUTH, TKAHU, OT/AEJIOYHbIE MAaTEPHAIIBI).
Monenu monekyn CHa, CoHa, CoHo, CeHs, CH3OH — mapocrep:xHeBbie 1 OObEMHBIE.
Mojenu oTTankuBaHus THOPUIHBIX OpOUTAJIEH C MOMOIIBIO BO3IYIIHBIX IIAPOB

Tunbl XMMHYECKHX CBfi3eil B OPraHMYeCKHX COCJUHEHMSAX M CIOCO0bI MX pa3pbiBa.
Knaccugukanus KOBaJEHTHBIX CBSI3€H IO 3JIEKTPOOTPHULATEIBHOCTH CBSI3aHHBIX aTOMOB,
croco0y nmepexkpbIBaHUsl OpOUTaeil, KpaTHOCTH, MeXaHHu3My oOpa3zoBaHus. CBS3b MPUPOABI
XUMHUYECKON CBA3M C TUIIOM KPUCTAJUIMYECKOW PEIIETKH BEIIeCTBA U €ro (pU3NYECKHUMH
cBoiicTBaMu. Pa3pblB XMMHUYECKOH CBSI3M, KaK Mpolecc, oOpaTHBIM €€ 00pa3oBaHUIO.
'oMonmMTHYECKHI U TeTePOIMTUICCKUI pa3phIBbI CBS3€H, HX COIOCTABICHHUE C OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MEXaHM3MaMHu UX obOpa3zoBaHus. [loHsTue cBOOOAHOrO pajaukana,
HyK1eouIbHOI U 3ekTpoduibHol YacTuibl. Pabota ¢ mporpammoii Mentimeter, Kahoot

**

I1.8.2.,
yrp.4-6

9-10.

Kaaccupukauus peakumii B oprannuyeckoit xumuu. [lonstue o Tumax u MexaHmu3zmax
peakuuii B opranndeckoit xumuu. Cyocrpat u pearent. Knaccudukanus peakuuii mo
M3MEHEHUIO B CTPYKTYype cyOcTpara (pucoeInHeHe, OTILENIEHHE, 3aMELEHHE,
M30MEpH3alns) U THITY peareHTa (paJuKaibHble, HyKIeo(pHIbHbIC, STEKTPO(UIbHEIE).
Peakuuu npucoenunenus (An, Ag), snmumunuposanus (E), 3amemienus (Sr, S, Sg),
n3oMepu3alnuy. Pa3HOBUIHOCTH peaklMii KaX10ro TUIIA: THAPUPOBAHUE U JIETUIPUPOBAHUE,
raJoreHUpOBAaHUE U JEerajlor eHUpOBaHNe, THApaTalus U AeruapaTanus,
TUAPOrajJOreHUpPOBaHUE U IETUAPOrajloreHMpOBaHKE, MOIUMEPU3alis U MOJIMKOH/IEH Callts,
neperpynnupoBka. OCoO0EHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKUil B
OpraHUYeCKON XHUMUHU.

**

I1.8.3., ymp.
1,2

11.

CoBpeMeHHBIC IPeACTABJICHHS 0 XHMHYECKOM CTPOCHUH OPraHNYeCKHX BelleCTB.
OcHOBHBIE HaIIPaBJIEHUs pa3BUTUA Teopun ctpoeHuss A.M. bytneposa. 3omepus
OpraHNYeCKUX BEHIECTB U €€ BUAbL. CTPYKTypHast H30MEpHsl: MEXKIIACCOBasl, yTJIEPOJHOT O

**

I1.8.3., yop.
3-5
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CKEJIeTa, OJI0KEHUS KpaTHOM CBS3U U (QyHKIMOHAIbHOU rpynnbl. [IpocTpancTBeHHAas
M30MEpHs: TEOMETpUYecKast U ontudeckas. [TonsaTne acumMMeTpuaeckoro HeHTpa.
buonorunyeckoe 3HauyeHuEe ONTUYECKONW N30MepUN. B3auMHOE BIMsSHUE aTOMOB B MOJIEKYJIaX
OpPraHUYECKUX BEIIECTB. DIEKTPOHHBIE 2P PEKTHI ATOMOB U ATOMHBIX T'PYIII B OPraHUYECKUX
Monekynax. MHIyKIuoHHBIH 3D PEKT, MOIOKUTETHHBIN U OTpULIATEIbHBIH, €ro
ocobeHHocTH. Me3zomepHbIit 3pdexT (3dhdekT conpshkeHus ), ero o0coOeHHOCTH. Poib

1M (POBBIX TEXHOJIOTHH B MPAKTHKE.

12. IIpakTuueckas padora Nel « OOHapykeHue yriiepoja 1 BOAOpoJa B OpraHuueCKoOM 2 kel
coenquHennn. OOHapyKeHue rajgoreHoB (mpoda beinpiireiina)y.

(o]

Tema 1.2. IIpeaenbHbIE YIJIEBOAOPOABI

13-14. I'omosnornuecknii psajx aakanoB. [lonstue o0 yriaeBogoponax. OcoOEHHOCTH CTPOEHUS 2 ke I1.9.1,,
Ipe/ieNbHBIX YTIIEBOA0POI0B. AJIKaHbl KaK MPEACTaBUTEIH MPEEIbHbIX YIIIEBOJOPOIOB. ynp.1-4
DEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBI METaHA U JPYTUX AJIKAHOB.
['omonoruyeckuit psaj u uzomepus napaguuo. HopmanbHoe 1 pa3BETBICHHOE CTPOCHUE
yraeponHoii uenu. HoMeHkiaTypa ajlkaHOB U aJIKWJIbHBIX 3aMecTuTenei. dusznyeckue
CBOMCTBA aJIKAaHOB. AJIKaHbI B IPUPOJIE.

JlemoHcTpanmu. Mojenu MOJIEKyJI MeTaHa, Ipyrux ajlkaHOB, pa3JIMYHbIX KOH(pOopMalui
IUKIIorekcana. Pactesopenue napaguna B OeH3MHE U UCIIAPEHNUE PACTBOPUTEIIS U3 CMECH.
[TnaBnenne napaduHa 1 €ro OTHOILIEHUE K BOJIE (PACTBOPUMOCTbD, JIOTHOCTh, CMAaUHBAHUE).
Pa3nenenue cmecu 6€H3MH—BOJIa C TOMOILBIO JIETUTEIHHOW BOPOHKHU.

IIpakTuueckas padora Ne 2. M3rotoBieHune Mojeneil MOJIEKyJl alKaHOB U
rajioreHaJkaHoB. M3roroBieHne napapuHUpOBaHHONW OymMaru, UCIbITAHUE €€ CBOMCTB:
OTHOILIEHUE K BOJie U kupaM. O3HaKOMJIEHHE CO CBOWCTBAMHU TBEPIbIX MapaHUHOB:
IUIaBJIEHHE, PACTBOPUMOCTD B BOJI€ M1 OPIraHUYECKUX PACTBOPHUTEIAX.

15-16. XuMHuyecKue cBoiicTBa alkaHoB. Peakiun Sr-tuma: ranorenuposanue (padorst H.H. 2 ** I1.9.1.,,
CemenoBa), HutpoBanue o KonoBanoBy. MexaHu3M peakiinu XJIOPUPOBAHUS aJTKAHOB. ymp.5-8
Peakiuu neruapupoBanus, rOpeHus, KaTaIUTHIECKOr0 OKUCIEHHS aJIkaHOB. KpekuHr
aJIKAHOB, PA3JINYHBIC BUABI KPEKUHTA, IPUMEHEHHE B IPOMBIIILIEHHOCTH. [Tuponus u
KOHBEPCHS METaHa, U30MepH3aIis aIKaHOB.

IIpakTuyeckas padora 3. O0HapyKEeHUE BOJIbI, CaXH, YTJIEKUCIOro ra3a B MPOIyKTaxX
ropeHus cBeur. O3HaKOMJIEHHE CO CBOWCTBAMHU TBEPAbIX NapaduHOB: XUMHYECKasI




WHEPTHOCTD (OTCYTCTBHE B3aUMOCHCTBUS C OPOMHOI BOAOW, paCTBOpaMU MepMaHTaHaTa
KaJIvs, TUAPOKCH/IA HATPUS U CEPHOM KHCIIOTHI).

17

IIpuMeHeHue U cIOCcOOBI MOTyYeHHs ATKaHOB. O0IacTH MIPUMEHEHHSI aJIKaHOB.
[TpoMmbliIIeHHBIE CITOCOOBI MTOJTyYEHUS aJKaHOB: MOTy4YEeHHUE U3 IPUPOIHBIX HCTOYHUKOB,
KPEKHHT Mapa(uHOB, MOJyYEeHHE CHHTETHUECKOro OeH3MHa, ra3uduKaius yris,
T'HJIpUpOBaHKe alKeHOB. JlabopaTopHbIe criocoObl MOMyUeHHs aIKaHOB: CUHTe3 Biopua,
JIeKapOOKCHIIMPOBaHUE, THIPOJIN3 KapOu1a aFOMUHHUS

**

I1.9.2., ynop.
2-5

18

Huxnoankanbl. ['OMOOrH4ecKuit psii ¥ HOMEHKIJIATYpa IMKJIOAJIKAHOB, UX 00IIIast
¢dopmyna. [ToHsATHE O HANpsHKEHUH LUKIIA. MI30Mepu st IUKII0aIKaHOB: MEXKJIaCCOBas,
YIJIEpOAHOro cKelsleTa, reomerpuueckas. [lomyuenne u gpusnueckue cBoiicTa
IIUKJI0AJIKAHOB. XMMUYECKHE CBOMCTBA LIMKJIOAIKaHOB. Criennpuka CBOWCTB IIMKJIOAIKAaHOB
C MaJIBIM pa3MepoM LuKia. Peakiuy npucoequHeH s U paiuKalbHOIO 3aMEIIECHUS.
JemoncTpanmnu. OTHOIIEHUE HUKJIOT€KCaHa K OPOMHOM BOZIE U PacTBOPY II€pMaHraHaTa
KaJIusl.

11.9.2.,
y1p.6-8

Tema 1.3.

OTUHJIEHOBBIE H THEHOBBIE YIJIEBOA0PO/bI

19.

I'omostornyeckunii psijy aJIKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIb
ATUJIEHA U aJKeHoB. ['oMonornueckuii psa u obmas Gopmyna ankeHoB. M3omepus
ATUIICHOBBIX YTJIEBOJOPOAOB: MEXKKJIIACCOBAsSI, YTIEPOIHOIO CKeJeTa, MOJ0KEHHs KPaTHOM
cBs3U, reomerpuyeckasi. OCOOEHHOCTH HOMEHKJIATYpbl ATUJIEHOBBIX YIIIEBOJAOPOIOB,
Ha3BaHUS BaXXHEUIMX paaukanoB. PU3NUECKUE CBOMCTBA aJIKEHOB.

JeMoHcTpanmu. Moaenu MOneKys CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB.

I1.9.2., ymp.
2-5

20.

XHMHYecKHe CBOHCTBA AJTKEHOB. DIEKTPODMIBHBINA XapaKTep peakifii, CKIOHHOCTb K
peaKLUsAM NIPUCOEAUHEHUS, OKUCIIEHU, momuMepu3anuu. [IpaBuino MapKkOBHUKOBA U €ro
3JIEKTPOHHOE 000CHOBaHuE. Peakiuy rajnoreHnpoBaHus, THIPOraloreHupOBaHMs,
ruJpaTaluy, ruipupoBanusa. Mexanusm Ag-peakuuil. [IoHsTHE O peakuusax
noauMepusanuu. I'openne ankeHoB. Peakiuy OKUCIIEHUS B MATKUX U KECTKUX YCIOBHSIX.
Peakuus Barnepa u ee 3HaueHus 1711 OOHapyK €HUsI HEIPEACIIbHBIX YTIIEBOAOPO/IOB,
MIOJIY4EHHUSI TIIMKOJIEH.

IIpakTuueckas padoraNed. OOHapyKeHHE HENPEAEIbHbIX COSIMHEHUN B KEPOCUHE,
ckunujape. Pacno3snaBanue oOpa3loB aJKaHOB U aJIKEHOB.

I1.9.2., ynip.6

21.

IIpumeHenne v coco0bI MOMy4eHHS AJIKEHOB. VCronp30BaHNE BEICOKOW PEAKIIMOHHON
CHOCOOHOCTH aJIKEHOB B XUMUYECKOW MPOMBIIIIICHHOCTH. [IpMeHeHue sTuieHa u

**

11.9.2.,
ynp.7,8
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nponuieHa. [IpombliieHHbIe CIOCOOBI TOMyYEHUS aJIKEHOB. Peakiiuu 1eruipupoBaHus u
KpeKuHra ajakaHoB. JlabopaTtopHble criocoObl MOTY4YEeHHs aJIKEHOB.

22.

IIpakTnuyeckas padoraNeS. [Tonydyenue aTriIeHa AeruapaTanuei THIOBOTO CIIUPTA.
B3aumopeiicTBue sTrieHa ¢ OpoMHOIl BOJ0M, pacTBOPOM IepMaHraHaTa Kausl.

* )k

23.

Aakanuensl. [TonsTe u kmaccupukanys TUEHOBBIX YTIIEBOIOPOIAOB MO B3aUMHOMY
PacIoIOKEHHUIO KPATHBIX CBsi3el B MoJieKyJie. OCOOEHHOCTH 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS COMPSKEHHBIX TUEHOB. [[OHATHE O T-2JIEKTPOHHON CHCTEME.
HomenknaTypa queHOBBIX yTieBog0po10oB. OCOOEHHOCTH XUMHUYECKHX CBOWCTB
COIPSKEHHBIX TUEHOB, KAK CJIEICTBUE UX EKTPOHHOI 0 cTpoeHus. Peakuuu 1,4-
npucoenunenus. [lomumepusanus quenoB. CrocoObl MOyUYeHUs AUEHOBBIX
yraeBogoponos: pabotsl C.B. JlebeneBa, qeruipupoBaHue aJKaHOB.

JemoncTpanuu. Moaenu MoJieKysl CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB
aJIKaJINCHOB.

**

I1. 9.3., ynp.
1-3

24.

OcHOBHbIC TOHATHSA XHUMHH BBICOKOMOJIEKYJSIDHBIX COCAMHEHHNl Ha mpuMepe
MPOJYKTOB MOJIMMEPU3ALMU AJKEHOB, aJKaJIMEHOB M MX rajJoreHNpou3BOIHbIX. MoOHOMED,
MOJIMMEP, peaklus MOJUMEPU3ALUHU, CTENEHb MOJIUMEpPU3alui, CTPYKTYPHOE 3BEHO. THIIbI
MOJIMMEPHBIX LIeNel: JUHEWHbIe, pa3BeTBICHHbIE, clIUThIe. [IoHATHE O CTepeoperyIsipHbIX
nonumepax. [lomuMepsl TEpMOIUIACTUYHBIE W TEePMOpEakTHBHBIE. PaboTra ¢ mporpammoii
Mentimeter, Kahoot

**

I1.9.3,,
ynp.4-5

25-26.

[IpencraBienue o miaacTMaccax u saacromepax. [1oaMaTHIeH BBICOKOTO U HU3KOTO
JaBJIeHus, ero cBoiicTBa U npuMeHeHune. Katanmuzarops! Llurnepa—Hatra. [lonunponunen,
ero NpuMeHeHne U cBoicTBa. ['amoreHcoaepxamye moJIuMepsl: TeI0H, MOTMBUHUIXIOPU/.
Kayuyku HaTypanbHblil u cunTeTHueckue. CononumMepsl (0yTaaueH CTUPOIbHBIN KayuyK).
Bynkanuszanus kayuyka, pe3uHa 1 300HUT. Posib u(poBbIX TEXHOJIOTUM B IPAKTUKE.
JMemoncrpanuu. Komutekuus «Kaydyk u pesuHay.

Jenomumepu3anys kaydyka. CryleHre MIEYHOr0 COKa Kay4yyKOHOCOB (MoJiodas,
OJlyBaHYMKOB, PUKYcCa).

IIpakTuueckas padora Ne§ O3nakoMIieHHE ¢ 00pa3laMy OJUATUIICHA U TTOJIUI POIUJICHA.

I1.9.3,,
yp.6-7

Tema 1.4.

AlleTHJICHOBBIE YIIEBOAOPOAbI

27.

I'oMoJiornyeckuii psax aJKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE alleTUIICHA

I1.9.4.,
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U APYTUX anKuHOB. ['oMosorudeckuit psia u odmas popmyna ankuHoB. HoMmenkmatypa
alETWICHOBBIX YIVIEBOJOPOAO0B. M30Meprs MexXKIaccoBas, yrJI€poAHOro CKeerTa,
IIOJIO’KEHUS KPATHOM CBSI3H.

JdeMoHcTpanmuu. Mojieid MOJIEKYJIbI all€TUIIEHA U JPYTUX aJIKUHOB.

IIpakTnueckas padoraNe9. zrorosienue Mozeeil MOJEKy aIKUHOB, UX U30MEPOB.

ynp.1-4

28.

XHMHYEeCKHEe CBOICTBA M MPUMeHEeHNe AIKUHOB. OCOOCHHOCTH PEaKIuil IPUCOSTUHEHUS
10 TPOWHOMU yriepoa-yriiepoaHoit ces3u. Peakuus Kyueposa. [IpaBuno MapkoBHUKOBA
MPUMEHUTENBHO K aneruyieHaM. [1oaBuKHOCTh aToMa Boopo/ia (KHCJIOTHBIE CBOMCTBA
ankuHoB). Okucienue ankuHoB. Peakuus 3enuuckoro. [IpuMeHeHne aleTuieHoBbIX
yrieBoaoponos. [lonuBuHunanerar.

I1. 9.4., ynp.

29.

IToaydyenune ankuHoB. [TogydeHue aneTuieHa MUPOIN30M METaHa U KapOUIHBIM METO/IOM.
JemoncTpanmu. Ilonyyenue aneruneHa u3 kapouaa Kajablus, O3HAKOMJICHUE C
(GU3NYECKUMU U XMMUYECKUMHU CBOMCTBAMU alleTUJICHA: paCTBOPUMOCTh B BOJIE, TOPEHHUE,
B3aMMo/elicTBHE ¢ OpOMHOI BOJI0M, pacCTBOPOM NepMaHraHaTa Kauus, coasimu meau(l) u
cepedpa.

I1.9.4.,
ymp.7-8

Tema 1.5.

ApomMaTnyecKue yrieBo10po/bl

30.

I'omoJiornueckuii psajx apeHoB. beH301 Kak NpeacTaBUTeNb apeHoB. Pazputue
npescTaBiIeHuit 0 cTpoeHnH 6en3oia. CoBpeMeHHbIe TPEACTaBICHNUS 00 AIEKTPOHHOM U
IPOCTPAHCTBEHHOM CTpoeHHH OeH30i1a. O0pa3oBaHne apOMaTUYECKON T-CUCTEMBI.

[N

**

I1.9.5., ynop.
1-3

31.

I'omonoru 6eH3oma, UX HOMEHKJIaTypa, odmas ¢popmyna. Homenknatypa ans

JAU3aMCIICHHBIX ITPOU3BOJIHBIX OeH3oa: opmo-, mema-, napa-pacroJOKXCHHUC 3aMECTUTEIIEH.

Pu3nyecKrue CBOMCTBA apEHOB.

JemouncTpanmu. [lapocrepkHeBbie 1 00bEMHBIE MOJIEIN MOJIEKYJ O€H305a U €ro
romoJioroB. Pa3aenenue cMecu 6€H301—B0/1a C TOMOIIBIO J1ETUTEILHOW BOPOHKH.
PacTtBopsitomas cnocoOHOCTh 6€H301a (IKCTPAKIIMS OPraHUYECKUX U HEOPraHUUECKUX
BelIeCcTB OEH30JI0M M3 BOJHOTO pacTBOpa HOJa, KpacuTesel; pacTBOpeHue B OeH30I1e
BEIIECTB, TPYAHOPACTBOPUMBIX B BOJI€ (Cephl, 0CH30MHHOW KUCIIOTHI).

[Tonyuenue u paccioeHue ’MyIbCUU 0€H3071a C BOJOM.

I1.9.5., ynp.4
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32.

XumMuuyeckue cBoiicTa apeHoB. [IpumMeps! peakiuii 371eKTpoPUIBHOIO 3aMEIIEHUS:
raJloreHpoBaHue, ajJkuaupoanue (karanuzatopsl @punens—Kpadrca), HuTpoBanue,
cyib¢pupoBanue. Peakiuu rujpupoBaHys U IPUCOEIUHEHUS XJI0pa K OE€H30Iy.
JemoncTpanuu. ["'openue 6en3ona. OTHoIIEHHEe OeH30/1a K OpOMHOI BOJIE, pacTBOPY
nepMaHrasara kanus. [lomydueHre HUTpoOeH301a.

**

I1.9.5.,
ymp.5,6

33.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB TOMOJIOTOB OeH301a. B3anMHOe BIHsIHUE aTOMOB Ha
pUMepe TOMOJIOr OB apeHOB. OpHEHTALUS B PEAKIIMSIX AIEKTPOPHILHOTO 3aMEIIICHUS.
Opuentantsl | u Il pona.

I1.9.5., ynp.7

34.

I[pumeHeHue U MoTydYeHne apeHoB. [IpupoaHbIE HCTOYHUKH apOMAaTHYECKUX
YIJIEBOIOPOIOB. ApOMaTH3allKsl aIKAHOB U IIMKJIOAJIKaHOB. AJIKHIIMPOBaHHE OeH301a.
Jemonctpanuu.llonyuenne 0eH3omna 1eKkapOOKCHIMPOBAHUEM OEH30MHON KUCIIOTHI.

[1.9.6., ynp.
1-4

Tema 1.6.

IIpupoaHbie HCTOYHUKHU YIJI€BOI0PO10B

35-36.

Hed1n. Haxoxaenue B mpupoje, coctaB U (pu3nveckue cBoiictsa Hedtu. TormBHO-
sHepreTuyeckoe 3HaueHue HeQTu. I[IpomblinienHas nepepadborka HegTu. PekTndukanus
He(TH, OCHOBHBIE (paKINK €€ pa3/ieleHHs, UX UCIIoNb30BaHue. BropuuHas nepepaboTka
HeTenpoayKkToB. PexTrdukanus MazyTa pi1 YMEHbIIEHHOM JaBlieHuu. Kpekunr
HeTenpoayKkToB. Paznuunbie Buabl Kpekunra, padotsl B.I'. llyxoBa. M3oMepusarus
aJIKaHOB. AJIKHITMPOBAHKE HEMIPEIENbHBIX YTIIIeBOA0pOaA0B. Pudopmunr HedrenmpomykToB.
KauecTBO aBTOMOOMIIBHOT O TOIIMBA. OKTaHOBOE YK CIIO.

Jemouncrpannu. Komnekuus «[IpupogHsie HCTOYHUKHN yriaeBoopooBy». OOpazoBaHue
He(TAHOM MJIEHKN Ha MOBEPXHOCTH BoJbl. KaTamuTuueckuil kpekuHr napaduxa (1iu
KEpOCHHA).

IIpakTuyeckas padora 10. Onpenenenue HaIu4Msl HellpeleabHbIX YTJIEBOIOPOOB B
OeH3uHe U KepocuHe. PacTBOpUMOCTD pa3iIu4HbIX HEPTENpoayKTOB (OCH3MH, KEPOCHH,
JIM3eIbHOE TOIIJIMBO, Ba3elnH, mapaduH) Ipyr B Apyre.

N O

[1.9.6., ynp.

37-38.

IIpupoansblii u nonyTHeI HegTAHOM ra3. CpaBHEHHE COCTaBa IPUPOJHOrO U IOIYTHOT O
ra3oB, UX [IPaKTUYECKOE UCI0JIb30BAHUE.
Kamennblii yrojb. OCHOBHbIEC HAITPABJICHHS UCIOJIb30BaHUsI KaMeHHOr o yriist. KokcoBanue

**

I1.9.6., ynp.
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KAMEHHOI'O YIUIs, BA)KHEHUIIHE IPOILYKTHI 3TOr0 MPOLecca: KOKC, KAMEHHOYT OJIbHAs CMOJIA,
HaJcMoJIbHas Boja. CoeaMHeHus, BhIACISIEMbIE U3 KAMEHHOYT OJIbBHOW cMOJIbL. IIpoayKThl,

MOJIy4yaeMbI€ U3 HAaJICMOJbHOW BOJIBI.

DKOJIOrMYEeCKU e aCeKThl JOOBIYH, TePEPa0OTKH U UCIOIb30BAHUS TOPIOYUX HCKOMAEMBIX.

Poub i ()pOBBIX TEXHOIOTHIA B TPAKTHKE.

39. KonTtponpHas paborta 1o pazaeny «YTrieBogopoIbh»

*k*

CamocTosiTesibHast padoTa nmo pasaeny «YriaeBoAopoabI»:

CoctaBiieHne ¢popmyJl yrieBOAOPOJOB  PA3IUYHBIX I'OMOJIOIMUYECKUX PSAZ0B, HU30MEPOB,
olpe/ielIeHNe X HAa3BaHUH 110 MEX1yHapOAHONH HOMEHKIIAType; pellieHHe 3a/1a4 Ha Ollpe/elIeHHe cocTaBa
BEILIECTB; COCTABJICHUE YPABHEHUH XMMHUYECKUX PEaKLUH.

W3ydeHne uCTOYHUKOB MH(OPMALIUH, TOJrOTOBKA JOKJIA0B, COOOIEHHH, Tpe3eHTalui o
3HAYEHHUH YTJIEBOJIOPOAOB U UX IIPOU3BOJHBIX B ObITY U NPO(ECCHOHAIbHON AEATEIbHOCTH.

Tema 1.7. I'mapoxkcuiibHbIe cOeIMHEHUS

40. Ctpoenne u kiaccupukanus cnupros. Kinaccupukanus CoupToB MO THITY
YIIEBOJOPOIHOTO paarKaia, YUCITy TUAPOKCHIBHBIX TPYII U TUITYy aTOMa yIliepoa,
CBSI3aHHOT'O C FUAPOKCHIIBHOM IPYIIION. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE
TUJIPOKCHIILHOW TPYIIBI. BiusiHHE CTpOEHUS CIIUPTOB HA UX (PU3HUECKHE CBOMCTBA.
MesxmoJteKkyJisipHasi BOAOPOIHAS CBSI3b. [ OMOIOrHUecKuii psi MpeaebHbIX OHOATOMHBIX
cupToB. M30Meprsi 1 HOMEHKJIATypa allKaHOoJIOB, UX o0mias popmyna.

JemoncTpanuu. Moaenu MOJEKyJ CIIUPTOB.

JlaGopaTtopHbie onbIThl. OOHAPYKEHUE BOJIBI B a3€0TPOITHONW CMECH BOJIBI M STHJIOBOTO
cnupTa.

I1.10.1, ymp.
1-5

41. XuMHYeCKHe CBOHCTBA ATKAHOJIOB. PeakiinoHHas CIoCOOHOCTh MpeaeIbHbIX
OJTHOATOMHBIX clIUPTOB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKUX U
HEOpraHM4YecKUX CoeAMHeHHH, cogepxxanmx OH-rpynmy: kucior, ocHoBaHUM, aM(OTEPHBIX
coeuHeHUH (Boabl, ciupToB). Peakiuu, noaATBepK1atoue KUCIOTHbIE CBOIICTBA CIIUPTOB.
Peakuuu 3ameneHust ruipOKCUIbHOM TPyHIbl. MeXMOIeKysIpHas ernapaTanus ClIupToB,
yclIoBUSl 00pa3oBaHMsl MPOCThIX 3GUpoB. CH0XkKHBIE FPUPHI HEOPraHUYECKUX U
OpPraHUYECKUX KUCIOT, peakiuu dTeprudukanii. OKUCICHUE U OKHCIUTEIbHOE
JETUAPUPOBAHUE CIIUPTOB.

I1.10.1., ymp.
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42.

Cnoco0blI mosryyeHusi CUPTOB. ['M1ponu3 ramoreHankanoB. ['uapaTanus aJKkeHoB,
yCJIOBHSI €€ MpoBeAeHMs. BoccTaHOBIEHNE KAaPOOHUIIBHBIX COSAMHEHHUI.

OTaenbHbIe MPeICTABUTEH AJTKAHOJ0B. METaHOJI, €r0 MPOMBIIIICHHOE MOJy4YeHUE U
MpUMEHEHUE B TPOMBITIUIEHHOCTH. bruonorudeckoe nericreue Mmeranomna. Crienuduaecku e
CIOCOOBI MOTYYEHHS STUIOBOTO cripTa. PU3noIornyeckoe el CTBHE dTaHoA.
[TpumeHeHue 3TaHoNa B OBITY U B TPO(EeCCHOHANLHON JAesTeIbHOCTH TOBapa, KOHIUTEPA.

0,5

I1.10.1., ymp.

43.

MHoroaroMusbie cnupThl. M30Mepus 1 HOMEHKIIATypa IPEACTaBUTENEH IBYX- U
TPEXaTOMHBIX cIUPTOB. OCOOEHHOCTH XMMUYECKUX CBOMCTB MHOIOATOMHBIX CIIUPTOB, UX
KauecTBEHHOEe oOHapyxeHue. OTaenbHble IPEICTaBUTENN: STUIICHTJINKOJIb, TIIULIEPHH,
CIOCO0BI X MOTYYEHUs], IPAKTUYECKOE IPUMEHEHU e

0,5

JIoKma eI

44,

IIpakTuueckas pa6oraNell. CpoiicTBa ciMpTOB( U3y4E€HHE PACTBOPUMOCTH CIUPTOB B
BOJI€, OKHCIIEHHE CIIUPTOB XpOMOBOH cMmechio. [Tomyuenne nustunosoro sdupa. [loayuenne
rIMiepaTa Meau).

**k*x

45.

®eHoJ1. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHUe (heHoma. B3anuMHoe BiausHue
apOMaTUUYECKOI0 KOJIbLIA U TUAPOKCUIIBHOM I'PYIIIHI.

Xumuueckue cBoicTBa eHoa Kak QyHKIUS ero XMuMU4ecKoro cTpoeHus. bpomupoBanue
(deHona (kaueCTBEHHAs! peaKIlusl), HUTPOBaHUE (MMKPUHOBAS KHCJIOTA, €€ CBOWCTBA U
npuMenenue). O6pa3oBaHue OKPALIEHHBIX KOMIUIEKCOB ¢ nonoM Fed*. [pumenenue
¢denona. [Tonyduenne heHona B MPOMBIIIICHHOCTH.

IIpakTuyeckas pab6ora Nel2. PactBopumocTs B Bosie (peHona. KauecTBeHHbIE peakliuu Ha
(deHo1. 3aBUCUMOCTH PaCTBOPUMOCTH (PEHOJIA B BOZIE OT TeMIepaTypsl. Bzaumonelicteue
¢denomna ¢ pacTBopoM Imiesnouu. Pacro3HaBanue pacTBopoB GpeHOIsITa HaTpUs U KapOoHaTa
HaTpus (0apOOTaX BBIABIXAEMOrO BO3AYyXa MM 1EHCTBHE CHIIbHOM KHUCIOTHI).
PacriozHaBaHue BOJHBIX pacTBOPOB ()eHOJA U INIHLEPUHA.

I1.10.2., ymp.
2-6

Tema 1.8.

AJIBJeruabl 1 KeTOHbI

46.

I'omoJsiornyeckue psiibl aJIbAerdA0B U KeTOHOB. [ToHATHE 0 KAaPOOHUIBHBIX
COCIMHCHMSX. DJICKTPOHHOE CTPOSHHE KapOOHMIILHOM Tpynnbl. I3oMeprs 1 HOMEHKIaTypa
aJbJIETUI0B U KETOHOB. DU3NUYECKUE CBONCTBA KapOOHMIIBHBIX COCIMHEHUH.

I1.10.3.,
ynp.1-3

47-48.

XuMu4ecKne CBOMCTBA AJbACTHA0B U KeTOHOB. PeakiimmonHas crocoOHOCTh

**

I1.10.3.,
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KapOOHMJIbHBIX COETUHEHUN. Peakiiuy okucaeHus ajipJeruoB, KaueCTBEHHbIE PEaKIIUU Ha
aNpJeTUAHYI0 rpynmny. Peakiiuy noJMkoHaeHcaluu: ooOpa3oBaHue
beHonopopMaibIeruIHbIX CMOI.

IIpakTnuyeckas padoraNel3. OkucieHue 3TaHONA B 3TaHAJb PaCKaJIeHHONW METHOU
MPOBOJIOKOM. Pacro3HaBaHue pacTBopa aneToHa U opMasnHa.

yp.4

49.

IpakTuyeckas padoraNel4. Anbieru/ipl, UX CBOWCTBA (M3y4E€HHE BOCCTAHOBUTEIBbHBIX
CBOICTB aJIbJICTUJIOB: PEAKLIUsl «CepeOPSIHOro 3epKaia, BOCCTAHOBICHHUE TUIPOKCHIA
meau(ll). Bzaumonericreue dpopmanpaeruaa ¢ THAPOCYIIb(GUTOM HATPHS).

*kk

50.

IIpumeHeHue ¥ MOJIydYeHHE KAPOOHUJIBHBIX coeuHeHnii. [I[puMeHeHre anpaeruaoB u
KETOHOB B OBITY M MPOMBIIIJICHHOCTH. AJIbJIETUIBI U KETOHBI B pupojie (3dUpHbIC Macia,
dbepomonnl). [TonydeHne kapOOHHUIIBHBIX COCIUHEHUN OKUCICHUEM CITUPTOB, THApaTallueh
AJIKUHOB, OKHCIIEHUEM YTJIeBO0POA0B. OTAeNbHbIC TPEICTABUTENN ATbIACTHIOB U KETOHOB,
cnenuduueckne crocoObl MX MOTYyUYECHUS U CBOMCTBA.

0,5

I1.10.3.,
ynp.5-6

Tema 1.9.

Kap0oHoBbIe KHCJI0THI H MX MPOU3BO/IHbIE

51.

TI'omosiornuyeckmii psx npeaebHbIX 0AHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. [loHsTHE O
KapOOHOBBIX KHCIOTAX M X KJIacCH(PUKALHL. DJICKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHJILHOU TPYMIIBL. [ OMOJIOrHUeCKHil ps/l IPeAeIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX
KHCIIOT, X HOMEHKJIaTypa U u3oMepusi. MexmolieKysipHble BOJOPOAHBIE CBS3U
KapOOKCUIILHBIX TPYIII, UX BIUSHUE HA (PU3HUECKHUE CBOMCTBA KApOOHOBBIX KHCIIOT.

**

I1.10.4.,
yop.5-7

52.

XHMHYecKHe CBOICTBA KapOOHOBBIX KHCJIOT. Peakiny, HUTIOCTPUPYIOLINE KUCIOTHbIE
CBOWCTBA U UX CPAaBHEHHE CO CBOWCTBAMU HEOPraHUUYECKUX KUCIOT. OOpazoBaHue
(bYHKIMOHATIBHBIX TPOU3BOIHBIX KapOOHOBBIX KUCIOT. Peakiuu stepuduxanuu.
AHTUIpUIBI KAPOOHOBBIX KUCIIOT, UX MOJy4YEeHUE U IPUMEHEHHE.

[1.10.4, ynp.

53.

IpakTnueckas padora NelS. CBoiicTBa KHCJIOT: PaCTBOPUMOCTD Pa3IMUHBIX
KapOOHOBBIX KHCJIOT B Bojie. B3aumoielicTBHUE YKCYCHOW KHCIIOTBI C METAJNIAMH U IPYTUMU
BEIIECTBAMHU (B3aMMO/ICHCTBHE PACTBOPA YKCYCHOM KUCIOTHI C MarHUEM, OKCHJIOM ITMHKA,
ruapokcuom xenesa (1), pactBopom kapOoHaTa Kajus U cTeaparta Kaus).

***k
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54.

Cnoco0bl mosiydyeHusi KapOOHOBBIX KUCJIOT. OT/Ae/IbHbIE PEeACTABUTEN H UX
3HayeHune. OO1e crioco0bl MONTY4YEHUs: OKUCICHHUE aJKaHOB, aJIKEHOB, IEPBUYHBIX
CIHPTOB, ajbAerua0B. BaxxHelimue npeacraBuTesn KapOOHOBBIX KHCIIOT, UX OMoJornyeckas
poJb, crienuduyecKue crnocoObl MONy4eHUs, CBOWCTBA U IPUMEHEHNE MYPaBbUHOM,
YKCYCHOM, MAJIbMUTUHOBOW U CTEAPUHOBOM ; AKPUIIOBOM U METAKPHUIIOBOM; OJIEMHOBOM,
JIMHOJICBOI U JIMHOJIECHOBOM ; IIABEICBOM; OCH30MHOM KHUCIIOT.

JleMoHcTpanuu. 3HAKOMCTBO C (U3NYECKUMH CBOMCTBAaMU BaXKHEUIIUX KapOOHOBBIX
KHUCIOT. Bo3ronka 6eH30MHOM KUCIOThl. OTHOILIEHHE pa3IMYHbIX KapOOHOBBIX KHUCIIOT K
BOJIE.

**

I1.10.5.,
ymp. 1-3

55-56

Caoxublie 3¢pupbl. CTpoeHHE U HOMEHKJIATYpa CI0XKHBIX 3(QHUPOB, MEKKIIACCOBASI U30MEPHS
¢ kKapOOHOBBIMH KK cIOTaMH. CrIOcOObI MONTy4eHHsI CI0KHBIX 3pupoB. OOpaTUMOCTD
peakuuu 3repuurau U (akTopsl, BIUAIONME Ha cMellleHre paBHoBecus. OOpa3oBaHue
ciokHbIX Tonud¢pupoB. [TomuyTrnentepedranat. JlaBcan kak npeacTaBUTENb
CHUHTETUYECKUX BOJIOKOH. XMMHUECKUE CBOMCTBA U IPUMEHEHUE CIIOKHBIX 3(UPOB.

Poub 1 (hpOBBIX TEXHOIOTHI B IPAKTUKE.

JdemoHCcTpanuu.

IIpakTuyeckas padoral6. OzHakomieHue ¢ 00pa3amMu CIOKHbIX 3(¢upoB. OTHOIIEHUE
CJIOXKHBIX 3()MPOB K BOJIE U OPraHUYECKUM BellecTBaM. «BbiBeeHne» KUPHOTro MITHA C
MTOMOIIIBIO CJIIOKHOTO dUpa.

I1.10.5., ymp.

57.

Kupsli. XKups! kak crnoxsblie 3¢upsl rvuepuHa. KapooHOBbIE KU CIOThI, BXOJSIINE B
COCTaB KHPOB. 3aBUCUMOCTh KOHCUCTEHIIMH KHUPOB OT UX COCTaBa. XUMHUYECKHE CBOICTBA
JKUPOB: THJIPOJIN3, OMBUIEHHE, TUAPUPOBaHNE. brosorndyeckas posb KUPOB, UX
UCIOJIb30BaHUE B OBITY U IPOMBILIICHHOCTH.

JlemoncTpannu. OTHOIIEHUE CIMBOYHOTO, [10/ICOTHEYHOr0, MAIIMHHOI O Macell 1
MaprapuHa K OpOMHOM BOJI€ U pPacTBOPY IIEpMaHTraHaTa Kaiusl.

JlabopaTtopHble onbIThI. PaCTBOPUMOCTB )KMPOB B BOJI€ U OPraHUYECKUX PACTBOPUTEIISX.

**

58.

Coun kap00HOBBIX KHCJIOT. Mbuta. CriocoObl TOMy4deHus CoJieii: B3auMoIeiiCcTBHE
KapOOHOBBIX KHCIIOT C METaJJlaMH, OCHOBHBIMH OKCHUJIAMHU, OCHOBAHHSIMH, COJISIMU;
IICJIOYHON THAPOJIN3 CIOKHBIX 3)UpoB. XUMHUYECKHUE CBOKWCTBA COJIEH KapOOHOBBIX KHCJIOT:
TUIPOJIN3, PEAKLIUKU HOHHOT0 oOMeHa. Mblia, CyIIIHOCTh MOIOILEro aAecTBUsl. OTHOIIEHHE
MbLIa K KecTKo Boje. Cunrernueckue moromue cpenctsa — CMC (merepreHTsl), ux
MPEUMYILECTBA U HEAOCTATKH.

I1.10.5.,
ymp. 6
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IIpakTnuyeckas padoraNel7 CpaBHeHHE MOIOIINX CBOMCTB X035 cTBEHHOro Mbu1a 1 CMC
B )KECTKOH BOJE.

59.

Ipakruyeckas padora Nel8 Kupsl, ux cBoiicrBa (CpaBHeHHE CTEICHH
HEHACBIIIEHHOCTH TBEPJOI0 U XKUAKOr0 )kUpoB. OMbuIeHME kupa. [lorydenue Mblia u
M3yYEHUE €ro CBOWCTB: IEHOOOPAa30BaHNE, PEAKLIUY HOHHOTO 0OMEHa, TUAPOIIN3,
BBIJICJICHHE CBOOOTHBIX KU PHBIX KHCIIOT).

*k*k

Tema 1.10.

YriaeBoabl

60.

ITonsiTue 06 yraesogax. Knaccudukanus yriesonoB. MoHO-, I1- U MO CaXapyibl,
IIPECTaBUTENIN KaKI0M TPYIIIbI YTIIEBOAOB. bruonorndeckas posib yriieBOJIOB, UX 3HAYCHHUE
B )KM3HU YE€JIOBEKa U OOLIECTBA.

Momnocaxapuabl. CTpoeHHE U ONTHYECKast U30Mepusi MOHOcaxapuoB. VX kiaccuukanus
10 YUCITY aTOMOB YIJIEpOAa ¥ MPUpoJie KapOOHMWIbHON rpymibl. opmyiiel Puiepa u
Xeyopca Ju1st n300pakeHus MOJIEKYJI MOHOcaxapu10B. OTHeCeHHe MOHOcaxapuaoB K D-u
L-psny. Baxkneiiime npeacraBuTead MOHO3.

Jemonctpanuu. OOpasiipl yrieBOAOB U U3ACIHN U3 HUX

**

I1.10.6.,ymp.

61-62.

I'moxo3a, cTpoeHue ee MOJIeKYJIbl U pu3ndeckue cBoricTBa. Tayromepusi. XUMUYECKHE
CBOMCTBA T'IIOKO3BI: PEAKIUH 110 aJIbJIETHIHOM rpymnme («cepedpsiHOro 3epKaia», OKUCICHHE
a30THOI KUCJIOTON, THIpUpOBaHKe). Peakiuu riroko3bl Kak MHOTOaTOMHOTO CIIUPTA:
B3aMMOJIEH CTBHE TIIIOKO3bI ¢ ruApokcuioMm meau(ll) mpu komMmHaTHOM Temneparype u
HarpeBaHuu. PaznmuuHble TUITBI OpOXKeHUs (CITUPTOBOE, MOJIOYHOKHUCIIOE). [ oko3a B
npupoje. buonorudeckast posb U MpUMEHEHHUE TI0K03bl. DPyKTO3a KaK U30MEP IIIIOKO3bI.
CpaBHEeHHE CTPOSHHS MOJIEKYJIbI U XUMHUECKHUX CBOWCTB TIIIOKO3bI 1 GPYKTO3bl. PpyKTO3a B
IpUpOJIE U ee OHOJIOTHYecKast poib.

[Tento3bl. Pubo3a u ne3okcupnd03a Kak NpeacTaBUTENU allbaoneHTo3. CTpoeHue MOJIEeKYII.
IIpakTuyeckas padora Nel9. O3nakomieHue ¢ GU3NYECKUMH CBOMCTBAMU TIIFOKO3bI
(anTeynas ynakoBka, TaOJIETKH).

**

I1.10.6.,
ynp.4,5

63.

IIpakTnueckas padora Ne2( I'1oko3a, eé cBoiicTBa (Peakius «cepeOpsHOTo 3epKaia
III0K03bl. B3anMoneiicTBre rimoko3sl ¢ rugpokcuoM meau (1) mpu pazmuanbix
TeMIiepaTypax).

**k*
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64.

JMucaxapuabl. Ctpoenue qucaxapuaoB. Crioco0 cousieHenus nukiaoB. BoccTranaBnuBaromue
Y HEBOCCTAHABJIMBAIOIIME CBOMCTBA I CAXapUJIOB KAK CIEICTBHE COUJICHEHUS LIUKJIA.
CrpoeHue U XUMHUYECKHUE CBOMCTBA caxapo3bl. TeXHOJIOrMYEeCKHE OCHOBBI ITPOU3BOJCTBA
caxapo3bl. JIakTo3a 1 MajbT03a KaKk H30MEpPhI Caxapo3bl.

Jdemoncrpanuu. [TonyueHne caxapaTa KaJbIUs U BbIJICJICHUE caXapo3bl U3 PacTBOpa
caxapata Kaubiiusa. OTHOIIICHHE PacTBOPOB caxapo3bl U MajbTo3bl K CU(OH); mipu
HarpeBaHuM.

KucnotHslii ruipoin3 caxapossbl.
JlelicTBe aMMHAaYHOTO PacTBOpa OKcUa cepedpa Ha caxaposy.

**

IT. 10.6.,
yrp.6

65-66.

IMoumcaxapuapl. Ob1ee crpoeHre nonucaxapuaoB. CTpoeHne MOJIEKYJIbl Kpaxmada,
aMmI03a ¥ aMHJIONEKTHH. PU3NIecKne CBOMCTBA KpaxMmaja, €ro Hax0XJCHHUEC B IPUPOJAC U
Ounonoruyeckas poib. [ nkoreH. Xumuyeckue cBorcTBa kpaxmana. CTpoenune
3JIEMEHTAPHOTr0 3BEHA LIEJUII0JI03bl. BinsiHMe cTpoeHus MoJMMEepHOi Lienu Ha GU3nYecKue u
XUMHUYECKUE CBOWCTBA IEJUII0JIO3BL. [ MApOIH3 1eron03bl, 00pa3oBaHue CIOXKHBIX 3(hUPOB
C HCOPraHN4YC€CKUMHU U OPraHU4CCKUMU KU CIIOTaMU. ITousarue 06 HCKYCCTBCHHBIX BOJIOKHAX!
aleTaTHBIN IIEJK, BUCKO3a. HaxokmeHue B pupojie u OMooruueckasi poJib EJITF0JI03bI.
CpaBHeHHE CBOICTB Kpaxmasa U 11eJUIH0JI03bI.

JemMoHcTpanuu. 3HAKOMCTBO C 00pa3aMu MOJIMCaxXapuiaoB.

IIpakTuyeckas padoraNe21. JlelicTBue nojaa Ha Kpaxmal.

IT. 10.6.,
yop. 7

67.

IIpakTHyeckas pabora Ne22 O0Hapy:KeHHe YI1eBOJ0B B IPOAYKTaX MU TAHUS
(ObHapyxeHue Kpaxmalia ¢ TOMONIBIO KaueCTBEHHOI peakluy B Mefie, Xiebe, iorypre,
MaprapvHe, MaKapOHHBIX M3AenusAX, Kpynax. OOHapyXeHHe JIAKTO3bl B MOJIOKE U JIp.).

*k*k

Tema 1.11.

AMHHBI, aMHHOKHCJIOTBI, 0€JIKHN

68

Knaccndpuxanus u nzomepust amuHoB. [lonstue 06 amunax. [lepBuunble, BTOpUYHbIE U
TpeTuuHble aMuHbI. Knaccudukanus aMuHOB 110 TUITY YIJIEBOJOPOJHOIO pauKaia U YUCITy
aMMHOTPYII B MoJieKyJie. ['oMosornyeckue psiibl HpeaesbHbIX alu(aTHuecKux 1
apoOMaTUYECKUX aMUHOB, U30MEPUS U HOMEHKJIATypa.

JemoncTpanun. Pu3nyecKue CBOMCTBA METUJIAMUHA: arperaTHOE COCTOSIHUE, LIBET, 3amax,
OTHOUIEHHE K BOJE.

**

I11.1,,
ynp.1-3

69-70

XuMu4ecKue CBOMCTBA aMMHOB. AMHHBI KaK OPraHMYEeCKUE OCHOBAHMS, UX CPAaBHEHUE C
aMMHAaKOM M JAPYTUMH HEOPraHUYECKUMH OCHOBaHUSMU. CpaBHEHHE XMMHYECKUX CBOWMCTB

**

Im11.1,,
ynp.3-6
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amudaTuueckux U apomaTuueckux amMuHOB. (OOpa3oBaHue amMuioB. AHHJIMHOBBIC
KpaCuTeEin. Ilonatne O CHHTETHYECKHX BOJIOKHAX. HOJ'II/IaMI/II[I)I U II0JHUaMUIOHBIC
CHHTETHYECKHE BosIoKHa. Pabora ¢ mporpammoii Mentimeter, Kahoot

IIpumenenue u nojaydyenue aMmuHoB. [lonyuenune amunoB. Pa6orst H.H.3ununa.
JdeMoncTpanuu. BzanmojelicTBe aHWIMHA U METUJIAMUHA C BOJIOW U KUCJIIOTaMU.
OxkpalmBaHye TKaHEH aHUJIMHOBBIMU KPACUTEIISIMH.

IIpakTuyeckas padora Ne23. M3rotoBieHne mapocTep>KHEBBIX U 00bEMHBIX MoJIeel
M30MEPHBIX AMHHOB.

71. AMHUHOKHUCJIOTHI. [IoHATHE 00 aMHHOKHCIIOTaX, MX KJIACCH(PHUKALIUS U CTPOCHHUE. *x I1. 11.2.,
Onrtuyeckas U30Mepust o.-aMHUHOKUCIOT. HoMeHKIIaTypa aMUHOKHUCIIOT ynp.1-3

712. XUMHYECKHE CBOHCTBA aMUHOKHUCIIOT: JBOMCTBEHHOCTh KUCIOTHO-OCHOBHEIX CBOVCTB ** I1.11.2.,
AMUHOKHUCIIOT U €€ PUYMHBI; OUMOJIIPHBIC HOHBL.; peakiuu KoHaencauuu. [lentuanas yrp.4-6
CBSI3b.

JemoncTpanuu. O6HapyxeHue GyHKIUOHATBHBIX TPYII B MOJIEKYJIAX AMUHOKHUCIIOT.
Heittpanuzanus menoyn aMmuHokucioTon. HellTpanuzanust KucioThl aMUHOKHUCIIOTOM.
JlabGopaTopHblie ONBITHI

O6pa3zoBanue cosieli rmnuHa. [ToaydyeHrne MeIHOM COJU TIUIKHA.

73. CuHTeTHUYeCKHEe BOJIOKHA: KallpoH, 3HaHT. Kiaccupukaius BOJIOKOH. ** I1.12.
[TonyyeHue aMUHOKHMCIOT, WX IpUMeHeHue u Ouonormueckas ¢yHkuusa. PabGora c ymp. 4-9
nporpammoii Mentimeter, Kahoot
JemMoncTpanmnu. «Koiekmust BOJTOKOH.

74. Beaku. benku kak npupoansie nosmuMmepsl. llepsuunas, BTopuyHasi, TpeTU4Has U ** I. 11.3.,
YeTBEPTHUHAs CTPYKTYpbl 0€aKoB. PUOPUILIIpHBIE U II00YJIIpHbIE OETIKU. ymp.1-3
Poub 1 (hpOBBIX TEXHOIOTHI B IPAKTUKE.

IIpakTueckas pa6oraNe24 PacTBopeHue OCIIKOB B BOJIC U UX KOATYJISIIHS.

75. XUMHUUYECKHE CBOMCTBA OCJIKOB: TOPEHHE, ICHATYPALIHS, THIPOJIN3, KaUeCTBECHHBIC kel I1.11.3., ymp.

(uBeTHBIC) peakiuu. buonornyeckrue GyHKIMU OCIIKOB, UX 3HaUE€HUE. bellkn Kak KOMIIOHEHT 4-6

nun. [IpoGema 6eIKOBOro TOJ0IaHus ¥ YTH €€ PEIICHHUSL.
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76.

IIpakTuyeckas padora Ne25 CpoiicTBa 0enKoB: (AeHaTypalus OeKa; IBETHbIC PEaKIIUU
0enKoB; OOHapyX)eHue OeKa B KypHHOM SIIIe ¥ MOJIOKE).

***x

Tema 1.12.

A30Tc0nep>lcaume I'¢TCPOHUKINYECCKUEC COCINHCHUSA. HYK.TICI/IHOBBIC KH CJI0ThI

77.

AzoTcoaepxkaniye reTepOLUKINYECKUE COCAUHEHNUS.
IIpakTuueckas padora Ne26. 3roroBieHne 00beMHBIX U IAPOCTEPKHEBBIX MOJeeH
a30THCTBIX T€TEPOLIMKIIOB.

**

78.

HyxsiennoBbIe KHcJa0ThI. HyKJI€eMHOBBIE KUCIOTHI KaK IPUPOJHBIE IOJIUMEPBI.
Hyxneorunsl, ux crpoenue, npumepsl. [lonstue JJHK nu PHK. Crpoenne JIHK, ee
nepBUYHas U BTOpHuHas cTpykTypa. Paborel ®@.Kpuka u JI.Yorcona. KommiemenTapHOCTD
azotuctbix ocHoBanuil. Penmkamus JJHK. lemoncrpanun. Mogens monekyisl JITHK,
JEMOHCTpaLUs IPUHIIMIIA KOMIIJIEMEHTAPHOCTH a30TUCTBIX OCHOBAHHUH.

0,5

[IpesenTanun

79.

Ocob6ennoctu crpoenust PHK. Tunst PHK u ux Ouonoruueckue pyuxnuu. Ilonstue o
TPOUYHOM Kojie (KojoHe). brnocuHTe3 Oenka B )KMBOM KieTKe. | eHHast HH)KCHEpUs U
ouotexnounorusi. Tpancrennsie GopMbl pacTeHUI U KUBOTHBIX.

AT® u AJID, ux B3auMonpeBpalieHue U pojib ITOTO Mpolecca B IPUpoIe.

0,5

**

[IpesenTannu

80.

IIpakTuyeckas padora Ne27. PerneHne sKcriepruMeHTaIbHBIX 3a/1a4 Ha UACHTU(DUKAIIIIO
OpraHUYeCKUX BEHIECTB ( B TOM YHCIIE IJIACTMACC U BOJIOKOH ).

*kx

Tema 1.13.

buojsornyeckn akTUHBHbIE Coc¢ANHCHUA

81

®epmenTsl. [loHsTHE 0 PepMeHTaX Kak 0 OMOIOrMYECKUX KaTaln3aTopax OeIKOBOI
npupopl. OCOOEHHOCTH CTPOEHMSI U CBOICTB B CPABHEHUU C HEOPraHUYECKUMU
karanmu3atopamu. Knaccudukarus ¢pepmenToB. OCOOCHHOCTH CTPOSHUS U CBONCTB
(bepMEeHTOB: CeIEKTUBHOCTh U 3()(PEeKTUBHOCTh. 3aBUCMOCTh AaKTUBHOCTU (DEPMEHTOB OT
temnepatypsl U pH cpensl. 3Hauenne GpepMeHTOB B OMOJIOTUHN U IPUMEHEHHE B
IPOMBILIIEHHOCTH. Posib U (POBBIX TEXHOJIOTUH B MPAKTHKE.

Jdemonctpanuu. CpaBHeHue ckopoctu pasnoxkenus H>Oz mon aeiictBueM gepmenta
KaTaja3bl u Heopranuueckux karanmusatopos: Kl, FeCls, MnO; IIpakTnyeckas padora.
JleicTBME aMUII03bl CIIIOHBI HA KpaxmMaJl.

[IpesenTaunu

82

Buramunsl. [Tonstue o Butamunax. Mx kinaccuduxanus u odoznauenue. Hopma
notpebiaeHusi BUTaMUHOB. BonopactBopuMele (Ha mpumepe ButaMuaoB C, rpynisl B u P) u
JKUpopacTBOpuMbIe (Ha mpuMmepe BUTaMuHOB A, D u E). ABUTAaMHUHO3bI, THIEPBUTAMUHO3BI

**

[IpezenTaunu
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Y TUIIOBUTAMHUHO3bI, UX MPOPUIAKTHKA.
JemoncTpanmnu. O6pa3ibl BATAMUHHBIX ITpenapaToB. [lonuBuramunsl. Umoctpanuu
¢dororpaduil )KUBOTHBIX C pa3JIMYHBIMU (pOpMaMH aBUTAMHUHO30B.

83.

IIpakTuyeckas padora Ne28. OOHapykeHHE BUTAMUHOB B IPOJYKTaX MUTAHUSI.
(O6Hapyxenue BuTaMuHa A B mojcoHedHoM Macie. O6Hapyskenne Butamuaa C B
s6mo0uHOM coke. Onpenenenne ButaMuHa D B ppIObeM K pe UM KyPHHOM XKEITKE. )

*k*k

84

T'opmonsl. [ToHsITHE 0 TOPMOHAX KaK OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX, BHITOIHIIOIINX
SHJIOKPUHHYIO PEryISIINIO )KU3HEACITETbHOCTH Oprann3MoB. Knaccudukarus ropMoHOB:
CTEpOH/IbI, TPOM3BOIHBIC AMHUHOKHUCIIOT, TIOJUIIEITHIHBIEC U OCITKOBBIE TOPMOHBI.
OtnenpHBIE TPEACTABUTEINH: ICTPAANOI, TECTOCTEPOH, HHCYJIMH, alpeHaInH. Poib

U (POBBIX TEXHOJIOTUI B IPaKTHKE.

JemoncTpanuu. [lnakar ¢ n300pakeHneM CTPYKTYPHBIX (POPMYJI 3CTPAANOIA,
TECTOCTEpPOHa, aJpeHanHa. B3aumoneiictBue anpenanuna ¢ pactsopom FeCls. benkosas
[IpUpoJia MHCYIMHA (L[BETHAs peaklus Ha OeJKn)..

[IpezenTannu

85.

Jlexapcrsa. [IoHsATHE 0 NEKapCcTBaX KaK XMMHOTEPANEBTHYECKUX npenapatax. Kpatkue
HUCTOPUYECKHE CBEICHUS O BOSHUKHOBEHHMM M Pa3BUTHM XUMHUOTEpanuu. ['pymnmsl JiekapcTs:
cymbpamuasl  (CTpEnTOnua), AHTHOMOTUKH (NMEHULIWUIMH), AHTUIOUPETHKU (aCIHUpUH),
aHaJIBIeTUKU (aHaJbruH). MexaHu3M JeiCTBHS HEKOTOPBIX JIEKapCTBEHHBIX IpENaparos,
CTPOEHHE MOJIEKYJI, IPOrHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAIN3a XUMHUYECKOI'O CTPOEHUSI.
AHTHOMOTHKH, X KJaccu(uKalus Mo CTPOSHMIO, TUIY U CHEKTpy AeicTBus. be3omacHbie
CMOCOOBI TPUMEHEHHUS, JIeKapCcTBeHHBIE popMbl. PaboTa ¢ mporpammoii Mentimeter, Kahoot

JemouncTpanuu. [TnakaTel uimm kogorpaMMbl ¢ popMysIaMu aMuza Cyib(paHUIOBOM
KHUCJIOTBI, AUTUAPOGOIUEBBIN U JTOXKHON AUTHAPOPOINEBOM KUCIOT, OCH3UINEHULIUIUINHA,
TeTpaLUKINHA, lehoTaKkCcuMa, aCHUpPHHA.

**

[IpezenTauuun

86.

IIpakTuyeckas padora Ne29. OOHapyxeHue acliipyHa B FOTOBOM JIEKapCTBEHHOM (opMe.
AHanu3 1IeKkapCTBEHHBIX NPENapaToB, IPOU3BOJHBIX CAIULIUIOBON KUCIOTHI. AHAIIN3
JIEKapCTBEHHBIX MPENapaToB, IPOU3BOAHBIX #-aMUHO(DEHOIA.

**k*x

87.

IToBTOpeHue, 0000IICHHE MaTepHalla Kypca OpraHM4eCKol XUMUHU

88.

KonTtponsHast paboTa (MTOroBO€ 3aHATHE )
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CamocTrosiTesbHast padoTa mo pasaeny «Kucjopoacoaepxamue U a30Tcojepkamie OpraHnyecKue
COeINHEHHUSD):

CocraBnenue GopmMyJ1 OpraHUuECKUX COCTUHEHUM  Pa3IMYHBIX TOMOJIOTUYECKHUX PSAOB, H30MEPOB,
onpejieNieHr e UX Ha3BaHUM 10 MEXyHAPOAHONW U TPUBHAIBLHOM HOMEHKJIIATYPE; peIlIeHHE 3a/1a4 Ha
ONpENEIIEHNE COCTaBA BELIECTB; COCTABIECHNE YPABHEHUN XUMHUUECKUX PEAKIIUHU, XapaKTEPU3YIOLUX CBOMCTBA
OpTraHUYECKHUX COCIMHECHUM.

N3yuenne ncTouHNKOB MH(OPMAIINH, TIOJATOTOBKA JIOKJIAJI0OB, COOOIICHHH, MPEe3EHTAINI O 3HAYCHUH
CIIUPTOB, aJbJICTUIOB, KAPOOHOBBIX KUCJIOT, CIIOXKHBIX 3(DUPOB, )KHUPOB, YTIAEBOAOB, OEIKOB, BATAMUHOB,
JICKapCTBEHHBIX MpEnapaToB U IPYTUX COCTUHEHUH B OBITY, B TUTAHUU U TPO(ECCHOHATLHOM IEITEIBHOCTH; O
palOHAJILHOM NMUTAHUHU, COXPAHEHUH BUTAMHHOB B MPOLIECCE MPUTOTOBJICHUS MUILH.

10

89-90 [ToBTOpEHNE OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHECHUN

Pasnea 2. OBIIAA N HEOPITAHUYECKASA XUMUA

81

Tema 2.1. Xumusi — HayKa 0 BellecTBax

91-92 Cocras BemecTBa. XUMHUYecKre 1eMeHThl. CiocoObl CyIIeCTBOBAHUS XUMUYECKUX
AJIEMEHTOB: aTOMBI, IIPOCTHIE U CIIOXKHBIE BELIECTBA. BelecTBa MOCTOSHHOIO ¥ IEPEMEHHOI 0
cocTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTB. BeliecTsa MONIEKyJIISIPHOTO U
HEMOJIEKYJIAPHOTo cTpoeHus. CriocoObl 0TOOPaKEHUsI MOJIEKYJIT: MOJIEKYJIApHBIE U
CTPYKTYpHBIE (POPMYIIBI; IIapOCTEPIKHEBBIE U MaclITaOHbIe TpocTpaHcTBeHHbIE (CTIoapTa—
bpurneba) moaenu MoneKy.

N3mepenne BemecrBa. Macca aTOMOB M MOJIEKYJI. ATOMHAsl €IMHUIIA MACCHI.
OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIsIpHas Macchl. KooruecTBo BemecTBa U €qUHUIIBI €r0
U3MEPEHUs: MOJIb, MMOJIb, KMOJIb. Uncito ABoragpo.  MorsipHas macca.

ArperaTtHble COCTOSIHUS BellleCTBa: TBEPAO€ (KPUCTAIIMUECKOE U aMOp(HOE), KHUAKOE U
razoo0pasHoe. 3akoH ABOraJpo U ero cieacTBuss.  MospHbIil 00beM BelIecTB B
ra3zoo0pa3Hom coctostHuu. OOBbeJMHEHHBIH ra30BbIi 3aKOH U ypaBHeHHe MeHieneeBa—
Kunaneitpona.

CMmecu BemecTB. Pa3nnuns Mexxy CMECSIMHM M XUMHAYECKMMU COeIMHEHNAMU. MaccoBas n
o0BbeMHast 10JIM KOMIIOHEHTOB CMECH.

JemoncTpanuu. OnbIThl, WUTIOCTPUPYIOLIME 3aKOH cOXpaHeHHs Macchl BeulecTs. Habop
Mozeneit aToMmoB U MoJiekyJl. HekoTopeie BeriecTBa komuecTBoM 1 Mmosib. Mojiesnb
MOJISIPHOTO 00BEMa ra3oB.

**

IL.1.1, ynp.
78,9

I1.1,2., yop.
7,10,11

I1. 1.3,
ynp.5-7
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JlabopatopHble onbITHI. VI3roTOBIEHNE MOJEIIEN MOJIEKYJI HEKOTOPBIX OPraHUYECKUX U
HEOpPraHWYECKUX BELIECTB.

93

IIpakTuyeckas padora Ne30 Ouncrka BemecTB GUIbTPOBAHUEM U AUCTUILIIIMEN. OuncTKa
BELIECTB IEPEKPUCTAIIIN3ALHUEH.

*k*k

CamocrosiTesbHas paboTa. PerieHue 3aa4 Ha HAX0XKI€HNE OTHOCUTENBHONM MOJIEKYJIIPHON MacChl;
KOJINYECTBA BEIIECTBA, MOJISIPHOM MACCHI; C MCIIONB30BAHUEM 3aKOHAa ABOTajipo U €ro CIEACTBHS,
MOJISIPHOT'O 00beMa BEIIECTB B ra3000pa3HOM COCTOSHUM.

10

Tema 2.2.

Crtpoenue aToma

94

ATOM — CJI02KHAsA YacTHLA. J[0OKa3aTenbCTBA CI0KHOCTU CTPOCHUS aTOMa: KaTOAHbIC U
PEHTreHOBCKHE Ty4H, (oTo3h(PEKT, paaoaK THBHOCTb, JIEKTPOJIN3.

[Tnanerapnas monens atoma O. Pezepdopna. Crpoenue aroma no H. bopy. CoBpeMeHHbIe
IIPEACTABJIEHUS O CTpOeHUH aToMa. KopnycKyJIsipHO-BOJIHOBOH yaJln3M 4acCTUL MUKPOMMUPA.
CocTaB aTOMHOI0 S1/1pa — HYKJIOHBL: IPOTOHBI U HEUTPOHBI. 130TOIBI M HYKJIHIBL.
YcTONYnBOCTD SAED.

[EEN

**

I.2.1.,
ymp.1-4

95-96

DJIeKTpPOHHAas 000,109Kka aTOMOB. [IoHsATHE 00 3JIEKTPOHHOM OPOUTANIN U IEKTPOHHOM
obnake. KBanToBbIe uncna: rmaBHoe, opouTanbHOE (T0OOOYHOE), MATHUTHOE U CTUHOBOE.
Pacnpeznenenue 31eKTPOHOB MO SHEPreTHYECKUM YPOBHSAM, IOYPOBHSIM U OpOUTAISIM B
COOTBETCTBUH C NPUHLIMIIOM HAaUMEHbIIEN 3HEprun, npuHuunoM [laymu u npasunom ['ynaa.
DJeKTPOHHBIE KOHPHUTYPALIUHA ATOMOB XUMUYECKUX DJIEMEHTOB.

**

I1.2.1.,
ymp. 5-6

97

BaneHTHBIE BO3BMOKHOCTH aTOMOB XUMHYECKHUX DJIIEMEHTOB.
DJIeKTpOHHAs KJIaCCH(PUKALUS XUMUYECKHUX 3JIEMEHTOB: S-, P-, d-, f-a71eMeHThI.

**

I.2.1.,
ymp. 7-8

Tema 2.3.

Ilepuoguyecknii 3akoH u Ilepuoanyeckasi cucreMma XuMHYeCKUX d1eMeHTOB ..
MenaeieeBa

98

OtkpbiTe [lepuoanyeckoro 3akona. [Ipennoceuiki: HakorieHUE GaKTOJIOTUYECKOTO
Martepuaina, pabotsl npenmectseHHukoB (U.B. [{eGepeitnepa, A.D. lllankypTtya, [Ix.A.
Heronennca, JI.FO. Meiiepa), che3n xumukoB B Kapincpys, nnunoctasie kauectsa J.U.
MenpneneeBa. Otkpoitue [I.1. MenneneeBbiM [lepuoandeckoro 3akoHa.

**

22,
ymp. 1-3

99-100

Ilepuoguyecknii 3akoH U cTpoenue aroma. M3oronsl. CoBpeMeHHOE MOHITHE
XUMHUYECKOT0 3JieMeHTa. 3aKOHOMEPHOCTH I'. Mo3zu.
CoBpemenHnast popmynupoka [leproanyeckoro 3akoHa.

**

I1.2.2,
ynp.3-4

27




[lepuoanueckas cucrema u cTpoeHue aroMa. PU3NUECKUl CMBICIT OPSIKOBOIO HOMEpa
AJIEMEHTOB, HOMEPOB IPyMNIbl ¥ neproza. JleMoncTpauuu. Paznmuynbie BapuaHThl TaOIUIIBI
Ilepnonnueckoit cucremsl xumudeckux snemenTos /[ M. Menneneesa.

101-102

[leproanyeckoe U3MEHEHUE CBOMCTB JIEMEHTOB: PAJyCa aTOMa; YHEPIUU MOHU 3al1U;
ANEKTPOOTPULIATENBHOCTH. [[pUUMHBI U3MEHEHUS METAUIMYECKUX U HEMETAJUTNY €CKUX
CBOICTB 2JIEMEHTOB B IPYIIax U MepHojaxX, B TOM YKCIie OONBIINX U CBEPXOOIbIINX.
3nauenue [leproanueckoro 3akoHa u [leproanyeckoit cucTeMbl XUMHYECKHUX JIEMEHTOB
J.1. Menneneesa it pa3sBUTUS HAYKH U IOHUMAaHHS XUMUYECKON KapTUHBI MUDA.
JemoncTpanuu. Paznuunsie BapuaHThl TabauIel [leproandeckoil CHCTEMbI XUMHUYECKUX
anemenToB [[.1. MennaeneeBa. OOpa3iibl MPOCTHIX BEIIECTB OKCHUJIOB U THAPOKCUIOB
anementoB |l mepuona.

JlabopatopHbie onbIThl. CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB, OKCHJIOB M TUIPOKCHUJIOB
anementoB |l mepuona.

**

I1.2.2,
yop.5-7

CamocrosiTeqbHast paboTa.
CocraBiieHuE 3JIEKTPOHHBIX U 3JIeKTporpaduueckux GopmMys XUMUUYECKUX JIEMEHTOB;

N3ydeHne HCTOYHMKOB WH(OPMAITUH, TOJTOTOBKA JIOKJIAI0B, COOOIIECHUH, TIPE3EHTAIIUH O HCTOPUH
KJIaccU(PUKAIUU XUMHUYECKHX 2JIEMEHTOB, 3HaueHuU [lepnoauuaeckoro 3aKoHa.

10

Tema 2.4.

CrtpoeHue BenecTBa

**

103-104

ITonsiTHe 0 XMMHYECKO¥ CBA3H. THUIIEI XUMHUUECKUX CBs3€H: KOBaJIeHTHAs, HOHHA,
METaJUINYECKasi U BOJOPOIHAS.

KoBanenTHas xumuyeckasi cBsi3b. /[Ba MexaHu3mMa o0pa3oBaHUs 3TOH CBSI3U: OOMEHHBIN U
JIOHOPHO-aKIeNTOpHbINA. OCHOBHBIE TApaMETPBI ATOI'O TUIIA CBSI3U: JUIMHA, IPOYHOCTb, YIOJl
CBSI3U MJIM BaJIEHTHBIN yroyl. OCHOBHbIE CBOMCTBA KOBAJEHTHOW CBSI3U: HACBILLIEHHOCTD,
HOJIAPU3YEMOCTb U IPOYHOCTh. DJIEKTPOOTPULIATEIBLHOCTh U KIIaCCU(UKAIU KOBAJICHTHBIX
CBSI3€W 110 3TOMY IIPU3HAKY: MTOJIIpPHAs U HEMOJISIpHAs KOBaJEHTHBIE CBA3U. IlonspHOCTD CBsI3U
U MOJIIPHOCTb MOJIeKyJibl. Crioco0 mepeKpbIBaHMsI AIEKTPOHHBIX opOUTaIel n

KJIaccu (UKL KOBAJEHTHBIX CBSA3EH 110 3TOMY IIPU3HAKY: G- U T-CBsI3U. KpaTHOCTD
KOBAJIEHTHBIX CBsI3€H U KiIaccu(UKaIMs UX 10 3TOMY IIPU3HAKY: OJJUHAPHbIE, IBOWHBIE,
TPOMHBIE, IOJYTOPHBIE. TUIBI KPUCTAIIIMYECKUX PELIETOK Y BEIIECTB C 3TUM TUIIOM CBSI3H:
aTOMHbIE U MOJIeKyJIspHble. DU3nUecKe CBONCTBA BEIIECTB ¢ ITUMU KPUCTAIUINYECKUMHU
peLIeTKaMU.

**

I1.3.1,,
ymp.7-9
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JemMoHcTpanuu. Mogenu MoJIeKys pa3JInuHOM apXUTEKTypbl. Monenu u3 BO3AYIIHBIX IIapOB
IPOCTPAHCTBEHHOTO PACIIONOKEHUS SP-, SP2-, SP>-rubpuaHBIX opOuTaeii. Moxenu
KPUCTAJUINYECKUX PEIIETOK Pa3JIMYHOr 0 THIIA.

105-106

HNonHasa xumMu4yeckas CBs3b, KaKk KpalHUI ClTy4ail KOBaJEHTHOW IOJISIPHON CBSI3U
Mexanusm oOpa3oBaHusl HOHHOM CBsI3U. MIOHHBIE KpHCTAIUIMY€CKUE PEIIETKH U CBOWCTBA
BELIECTB ¢ TAKUMHU KPUCTAIIAMHU.

MeTtanandeckasi XuMHYeCKasl CBSA3b, KAK OCOOBIN THI XUMUYECKON CBSA3H, CYIIECTBYIOIUN
B MeTaJljIax U crjiaBax. Ee oTaMuns U CX0ICTBO C KOBaJIEHTHOW U MOHHOH cBsi3siMU. CBOMCTBA
METAJUIMYECKON CBSI3U. MeTanmnyeckue KpyuCcTaJIMYeCKUEe PEILIETKH U CBOMCTBA BEIIECTB C
TaKMMHU KPUCTAJIJIAMH.

Bonopoanasi xumuueckasi ¢Bsi3b. Mexanu3M o0pa3oBaHus Takoi cBs3u. Ee
KJIacCU(pUKALUA: MEKMOJIEKYJIIpHasi U BHYTPUMOJIEKYJISIPHAs BOJOPOIHBIE CBSI3H.
MoutekyisspHble KPACTANINYECKUE PEILIETKY I TOT0 TUNa CBsA3H. PU3NUeCcKue CBOMCTBA
BELIECTB C BOJAOPOIHOM CBA3bI0. brosiornueckas posib BOXOPOJHBIX CBS3€H B OpraHU3aluu
CTPYKTYp OMOIOJIMMEPOB.

EnvHas npupoga XMMHUYECKUX CBSI3€H: HAJIMYKME PAa3IMYHbIX TUIIOB CBS3El B OJTHOM
BELIECTBE, IEPEXO/ OJHOIO TUIIA CBSI3U B JPYTOM U T.II.

JleMmoHcTpanuu. Moaenu MoJIeKys pa3IMuHON apXUTEKTYpbl. Moienu KpycTaJulnd €CKUX
pemreTok paznuuHoro tTuna. Monenu monekyn JJHK u 6enka.

**

I1.3.2.,
ymp.2-5
I1.3.3, ynp.
5-8

107-108

KomnuiekcooOpaszoBanue. [IoHsATHE O KOMIIEKCHBIX coequHeHUsIX. KoopanHanmonHoe
YHCII0 KOMIUIEKcooOpa3zoBaTens. BHyTpeHHss u BHenHss cdepa KomruiekcoB. HomeHnkmatypa
KOMIIJIEKCHBIX cOeJuHeHul. X 3HaueHue.

JlaGopaTopHble onbIThI. B3anMo/eiicTBe MHOTOATOMHBIX CIHPTOB C ()EIIMHTOBOM
KUIKOCTBI0. KauecTBeHHbIe peakuuy Ha HoHbl Fe2t u Fedt,

**

[1.3.4.,
ynp.3-5

109-110

[ToBTOpenue, 0600ImEeHe MaTepraa 1o remam 2.1-2.4
KontponbHas pabora.

**

Tema 2.5.

ITotumepsbl

111-112

Heoprannyeckue nmosanmepsl. [ToimmMepbl — IPOCTHIE BELIECTBA C ATOMHOM
KPUCTAJUIMYECKOM PEIIeTKON: alsIOTPONHbIE BUIOM3MEHEHUS yriepoa (ajimas, rpaur,
KapOuH, QyJIIEpeH — B3aUMOCBSI3b THOPUAN3AUYA OPOUTAIEH Y aTOMOB YIiIepoja C

**

[Ipe3enTanus
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[IPOCTPAHCTBEHHBIM CTPOEHUEM AJIIIOTPOMHBIX MOAU(PUKALUI); CEJIEH U TEJUTYP LIEH0YEYHOT O
crpoenus. [lomuMepbl — C10KHbBIE BEIIECTBA C AaTOMHOM KPUCTAJUIMYECKOW PEIIEeTKOM: KBapIl,
KpeMHe3eM (JIMOKCHIHbIE COEAMHEHUSI KPEMHUS ), KOPYH/ (OKCU aJIFOMUHUSA) U
AJTIOMOCUJIMKATHI (TI0JIEBBIE IINATHI, CIIF0/1a, KaoJauH). MuHepaibl 1 ropHble nopobl. Cepa
rtactudeckas. MuHepalbHOE BOJIOKHO — acOecT. 3HaueHHne HEOPraHUIECKUX MPHPOTHBIX
MOMMEPOB B (HOPMUPOBAHUHN OJTHOM U3 T'€OIOTHYECKUX 000104eK 3eMITH — TUTOC(hEpHI.
JemoncTpanmnu. Komiekiiny MUHEpaioB U TOPHBIX MOPOoA. MuHepanbHOE BOJIOKHO — acOecT
U U3JeNUs U3 HeTO.

IIpakTnuyeckas padora Ne31. O3nakomiieHue ¢ o0Opa3liaMu MUHEPAJIOB U TOPHBIX MTOPOI.

113-114

Oprannyeckue nosuMepsl. CriocoObl UX MOTYYSHUS: PEAKIUU MOJUMEPU3ALNU U PEaKIIuu
NOJMKOHAeH caltuu. CTPYKTYpHhI TOJIMMEPOB: JINHEIHbIE, pa3BETBICHHBIEC U
npocTpaHcTBeHHbIe. CTPYKTYpUPOBAHHE MOJUMEPOB: BYJIKAHU3ALUS KAydyKOB, T1yOJIeHIE
OENKOB, OTBEPIK/ICHHUE MTOJIMKOH/ICHCAIIMOHHBIX TOJTMMEPOB.

Krnaccudukanus mommMepoB 1o pa3IuyHbIM MPU3HAKAM.

JemoncTpanuu. Komiekuuu mnactMace, Kayq4yKoB, BOJOKOH. Mojiesin MOJeKyI1 OelIKOB,
JHK, PHK.

IpakTnueckas padora Ne32. O3HakomieHHE ¢ 00pa3laMu MJIaCTMACC, BOJIOKOH, Kay4yKOB.
[TpoBepka miacTMacc Ha TOPIOYECTh, OTHOIIEHUE K PACTBOPAaM KHCIIOT, LIejIoueii 1
okucauTenei. CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIIJIACTUYHBIX TJIACTMACC.
[Tonmy4ueHne HUTEH W3 KAIPOHOBOW WJIM JIaBCaHOBOW cMoJibl. OOHapyKeHHUE XJI0pa B
MOJIMBUHWIXJIOPHJIE.

*%*

[Ipe3enTanus

Tema 2.6.

JAncnepcHbie cHCTEMBI

115-116

ITonsiTue o nucnepcHbIX cucTeMax. Knaccudukaius AUcrepcHbIX CUCTEM B 3aBHCUMOCTH
OT arperaTHoOro COCTOSHUS JUCIIEPCUOHHOM Cpebl U IUCIEPCHOM (a3bl, a TAKXKE 10 pa3Mepy
ux yacTull. I'pyboaucnepcHble cucTeMbl: SMYJIbCUU U CycnieH3uu. ToHKoaNCIIepCHbIE
CUCTEMBI: KOJIJIOUJHBIE (30JI1 U TElIM) U UCTUHHBIE (MOJIEKYJIIPHBIE, MOJIEKYJIIPHO -MIOHHBIE
Y MOHHBIE). Oddext Tunnana. Koarynauus B KOJIOUIHBIX pacTBopax. CuHepesuc B
ressx.

JdeMoncTpanuu. Buabsl AUCIIEPCHBIX CUCTEM U UX XapaKTepHble npu3Haku. [Ipoxoxaenue
Jy4a CBETa 4epe3 KOJUIOUIHBIC U UCTHHHBIE pacTBOPHI (3ddexT Tunmans).

JlaGopaTropHble onbIThI. [Tonyuenue cycnensuu cepbl u kanudomu. [Tonyuenne smynbcun
pactuTenabHOro mMacna u 6ensona. [lonydyenue 3015 kpaxmana. [Tonydenue 3015 cepbl U3

N

**

I1.3.5.,ynp.
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THOCYNb(aTa HATpUs.

117-118 3HaYeHHe JUCHEPCHBIX CHCTEM B KUBON M HEXXMBOU NPUPOJIE U TPAKTUYECKON KU3HU x* I1.3.6.,
YeJIoBeKa. OMYJIbCUU U CYCIIEH3UH B CTPOUTENBCTBE, MUILEBON U MEIULIMHCKON ynp.1-4
MPOMBIIIIEHHOCTH, KOCMETHKE. bruosnornueckue, MeIUIIMHCKIE U TEXHOIOTUYECKHE 30JTH.
3HaueHue rejel B OpraHu3aliy )KuBoil Matepun. buonoruueckue, NUIEBbIE, MEAUIIMHCKUE,

KocMeTrHueckue reiu. CuHepesnc Kak (pakTop, onpeaensonmi Cpok roIHOCTH MPOAYKIINY Ha
ocHoBe reneil. CBepThIBaHUE KPOBU KaK OMOJIOTMUECKUI CUHEPE3UC, €ro 3HaUECHNUE.

CamocrosiTesbHas pabdora. OnpeneneHue Buja XMMUUECKOH CBSA3U 10 GOpMyJIaM COEAMHEHU.

N3yueHne NCTOUHUKOB UH(OpMAIIMK, TOATOTOBKA J0KJIa0B, COOOIIEHUH, TPe3eHTalli 0 HEOPraHNYECKUX U

OpraHMYeCcKUX MOJMMepax, TUCIIEPCHBIX CUCTEMaX, UX 3HAUE€HUHU B OBITY U MUILEBON IMPOMBIIIJIEHHOCTH.

Tema 2.7. XuMHYecKre peakimu

119-120 Knaccnpukanuss XxuMuyecknx peakuuii B OPraHM4ecKoil U HeOPraHM4ecKoW XHMHUH. *x [1.6.1.ynp.3-
[TonsTHE O XUMHYECKOM peakiuu. Peaknuu, naymme 0€3 n3MEHEHHS Ka4eCTBEHHOI'O COCTaBa 8

BEILIECTB: AJUIOTPONM3AIMI ¥ W30MepHu3alus. Peakuuu, UAyHMe ¢ M3MEHEHHEM COCTaBa
BEILIECTB: 10 YUCIIy U XapakTepy pearupyrolmux U 00pa3yroIIMXcs BEIIECTB (pa3iioKeHus,
COCIMHEHUS, 3aMelIeHusi, OOMEeHa); MO0 H3MEHEHWIO CTENeHEeW OKHCICHUS DSJIEMEHTOB
(OKMCITUTETFHO-BOCCTAHOBUTEIIFHBIE U HE OKHCIHMTEILHO-BOCCTAHOBUTEILHBIC PEAKIIUH); 11O
TerioBoMy 3dekty (3K30- u dHAOTEpMUYEcKHe); Mo (a3e (roMo- U TeTepOreHHbIE); MO
HampaBieHHIo (oOpaTuMble W HeoOpaTHMBbIE); TIO HCHOJB30BAHUIO  KaTalU3aTOpa
(KaTaIUTHYECKUE W HEKATAJMTUYCCKUE); M0 MEXaHU3My (paJuKajbHbIC, MOJCKYISIPHbIC U
uoHHbIe). PaboTa ¢ mporpammoii Mentimeter, Kahoot

Jemounctpanuu. [IpeBpanienne kpacHoro gochopa B 6elnblii; KHuciopoaa — B 030H. Moaenu
Oyrtana u n3o00yrtana. [lonyyenue kucnopoaa u3 NepoKCHIa BOJOPOAA U BOJbI; IETU I PATALIUS
stanoza. [lenouka npespamenuit P — P2Os — H3POs; cBoMCTBa YKCYCHOM KHUCTOTHI,
peakiuu, uayume ¢ 00pa3oBaHUEM OCaJKa, ra3a U BOJbI, CBOIICTBA METAJIIOB, OKHCIIEHUE
anbJIeru/ia B KUCIOTY U COUPTA B alpAerui. Peakuuu ropeHus; peakuuu 3H10TepMUYECKUE
Ha IPUMEPE PEaKlUy Pa3JIoOKEHHs (3TaHOJa, KATMMHON CeNTUTPBI, OMXpoMaTa aMMOHUS) U
AK30TEPMHUYECKUE HA IPUMEPE peaKiuii coequHenus (odeciBeurnBaHne OPOMHOM BOJIBI U
pacTBOpa MepMaHTaHaTa Kajius dTHJICHOM, TallleHue U3BECTH U JIp.).
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121-122 BeposiTHOCTH NpoTeKaHUA XUMHUYECKUX peakuuil. BHyTpeHHss sHeprus, SHTAIbIMS.
TemoBoii 3¢ ekt xumuueckux peakuuid. Tepmoxumudeckue ypapHenus. CTaniaprHas
SHTAJIBIINS peakiuii u oOpa3oBanus BemecTs. 3akoH [ .U. ['ecca u ero cienactBus. DHTpOonus

**

I1.6.1.,
yp.9-10

123-124 CxopocTb xuMnueckux peakumii. [lonsitue o ckopoctu peakuuii. CKOpoCcTh TOMO- U
reTEePOreHHON peaKkuu. DHEPrusi ak THBALIU Y.

@akKTOpBI, BAUAIOIIME HA CKOPOCTh XUMHUECKON peakuuu. [Ipupoaa pearnpyromux BEmecTs.
Temmnepatypa (3axon Bant-I'odhda). Konnenrpanus. Karanuzatopsl u kataians: roMo- U
reTepOreHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHUE C HEOPTaHUYECKUMHU
KaTaau3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEAKIUI OT MOBEPXHOCTH CONPUKOCHOBEHUS
pearupyroumx BeuecTs.

JdeMoncTpanuu. B3anmMoelicTBUE IMHKA C PACTBOPAMU COJISTHOM U CEPHOU KUCIOT NPH
pa3HbIX TEMIIEpaTypax, Pa3HbIX KOHLEHTPALUAX COJSTHONW KUCIIOTHI; pa3JioKeHUE IEPOKCHIA
KHCIIOPO/Ia C MOMOIIbI0 okcua mapranma(lV), katamassl cbIporo Msca U CbIporo Kaprodes.
B3aumogeiicTBre HUHKA pa3InyHON MOBEPXHOCTHU (TIOPOILIKA, TBUIH, IPAaHYJI) C KUCJIOTOMH.
Mojenp «KUIAILEro clIos». 3aBUCUMOCTb CTEIEHU 3JIEKTPOIUTUUECKON AU CCOLMAIIII
YKCYCHOM KU CJIOTHI OT pa3zoaBieHus. CpaBHenue cBoiict 0,1 H pactBopoB cepHoli u
CEPHUCTON KHUCIIOT; MyPaBbUHOM U YKCYCHOM KHCIIOT; TUAPOKCUIOB JIUTUS, HATPUS U KaJUsl.

**

I1.6.3.,
ymp. 1-4

125-126 OO0paTuMocTh XMMHUYECKHX peakuuii. XuMmuieckoe papHoBecue. [IoHsATHE 0 XUMHUYECKOM
paBHOBecHU. PaBHOBECHBIC KOHIICHTpAIMH. JIHHAMHYHOCTh XHMHYECKOTO PABHOBECH L.
dakTophl, BIMSIONIME HA CMEIICHUE paBHOBECHS: KOHIICHTPAIINS, 1aBIICHHE, TEMIIEpaTypa
(mpuniun Jle llatensbe).

JlemoncTpanuu. CMmemmenre papHosecus B cucteme: Fe3* + 3 CNS™ [0 Fe(CNS)s; omblicHuE
YKUPOB, pEaKIUU ITepU(PUKAINH. 3aBUCUMOCTh CTEIIEHH JICKTPOIUTHUECKON TUCCOUAIIAN
YKCYCHOUM KHCIIOTBI OT pa30aBIICHUS.

**

[1.6.4.,
ynp. 4-8

CaMocrosiTesibHAs padoTa. YIpakHEHUsS Ha ONpeeeHHe TUIIOB XUMUYECKUX PEAKIUH 10 pa3HbIM
IIPU3HAKaM; Ope/elIeHHe IPU3HAKOB CMEILICHUs PABHOBECHUS.

Hrtorosas padora 3a 1 kypc

UTOrOoO:

127
4acoB

Bropoii kypc.

Tema 2.8. ‘ PacTBOpBI




IlousiTue o pactBopax. PU3NKO-XUMHUUYECKASI PUPOJIa PACTBOPEHHS U PACTBOPOB.
B3aumogeiicTBre pacTBOpUTENS U PACTBOPEHHOTO BellecTBa. PacTBOpUMOCTD BEIECTB.
Crioco0Ob! BbIpaXeHHsI KOHIIEHTPALUK PAaCTBOPOB: MacCOBasi 10JI pAaCTBOPEHHOI'O BELIECTBA
(poreHTHas1), MOJISIpHAS.

**

I1.4.1., yop.
11-15

IIpakTnueckas padora Ne33 IIpuroToBieHre pacTBOPOB Pa3IMYHbBIX BUIOB KOHIIEHTPALUN.

*k*

3-4

Teopml 3J1€KTpOJIHTM'—I€CKOI7[ aJucconmanum. MexaHu3m AJUucCcouranuu BEUIECTB C
Pa3siiIM4YHbIMU TUITIAMHU XUMHUYCCKUX CBSI3EH. BKJ'Ia)I PYCCKUX YUCHBIX B Pa3BUTHUC
IpeiCTaBICHUH 00 NEKTPOIUTHYECKOM qucconnanuu. OCHOBHBIE MTOJIOKEHUS TEOPUHU
IIEKTPOIUTHUECKOH ucconranuy. CTeneHb MEKTPOIUTHUECKON UCCOLMAUU U (DAaKTOPbI
ee 3aBucuMocTu. CUIBHEIE U CpCAHUC BJICKTPOJIMTEI.

Huccounanus Bonsl. Bogoponssii nokasaress. Cpena BOAHBIX PACTBOPOB 3JIEKTPOIUTOB.
Peakuuu oOMeHa B BOJHBIX pacTBOPAxX 3J1EKTPOIUTOB.

JemoncTpanuu. CpaBHEHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB JIEKTPOIUTOB. CMelieHue
PaBHOBECHS JMCCOLMALUMY CIa0BIX KHCIOT. JIaGopaTopHble onbIThI. XapakTep
JIUCCOLIMALMY PA3JIUYHBIX THAPOKCUIOB

**

I1.4.2.,
yrp.5-8

I'uaposn3 kak oOMeHHbIH porecc. HeoOpaTUMBbIi THAPOIN3 OPraHUYECKUX U
HEOPraHWYECKUX COEIMHEHNN U €r0 3HAaYCHHUE B IIPAKTUYECKOH 1EeSITEIbHOCTH YEIO0BEKa.
OO6paTtumblit rupoau3 coiei. CtyneHuatslii rugponus. [IpakTuueckoe npuMeHeHue
TUAPOIIN3A.

['maponu3 opraHUYecKHX BemecTB (OeKOB, KUPOB, YTIEBOAOB, MOIMHYKICOTHI0B, AT®D) u
ero OMoJIornYecKoe U MpakTuueckoe 3HaueHne. OMpUIeHUE )KUpoB. Peakuus srepudukanuu.
JeMmoHcTpanmnu. MHAMKATOPBI M U3MEHEHUE UX OKPACKU B pa3HbIX cpefax. CepHOKUCIBINA U
(bepMeHTaTUBHBIN TUAPOIN3 YIIeBOAOB. I mapoan3 kapOoHaTOB, CyIb(aTOB U CUIIMKATOB
IIEJI0YHBIX MeTasuIoB; HuTpaToB cBuHIA(ll) Wim nKMHKa, XJI0pUIa aMMOHMSL.

**

I1.5.4.,
yop.5-7

CaMmocTosiTesibHas padoTa. Pemenue 3a1a4 Ha onpeeneHrne pacCTBOPUMOCTH BEIIECTB, MACCOBOM 10U
pacTtBopéHHOTrO BeniecTBa (%), MonsgpHON KoHIleHTpauuu. CocTaBleHNe YpaBHEHUH peakuil TMCCONHUAIl UU U
THUIPOJI3a PA3JIUYHBIX BEIIECTB.

10

Tema 2.9.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE pP€aKkuun. BJICKTPOXI/IMI/I‘ICCKI/IC MpoueccChl
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7-8

OKHCIUTEJIbHO-BOCCTAHOBUTE/IbHBbIE peakiun. CTenenb okucienus. BoccranoButenu u
okucimTend. OKUCIIEHHE U BOCCTaHOBIIEHUE. BaykHel e OKUCAUTENN U BOCCTAHOBUTEIIH.
BoccranoBuTenbHbIE CBOMCTBA METAJUIOB — MPOCTHIX BelecTB. OKUCIUTENbHBIE U
BOCCTaHOBUTENIbHbIE CBOMCTBA HEMETAJJIOB — IPOCTHIX BelecTB. BoccTaHOBUTENbHBIE
CBOICTBa BEIIECTB, 00Opa30BaHHBIX dJIEMEHTAMH B HHU3IIIEH (OTPUILIATETIHHOMN ) CTEIIEHU
okucieHus. OKUCIuTeIbHbIE CBOMCTBA BEUIECTB, 00Pa30BAHHBIX 3JIEMEHTAMU B BBICIICH
(TIOJIOKUTENBFHOM) CTETeHU OKUCIIeHUsI. OKHCIUTENbHBIEC M BOCCTAHOBUTEIbHBIC CBONCTBA
BEIIECTB, 00pa30BAHHBIX DJIEMEHTAMHU B MMPOMEKYTOYHBIX CTEMIEHAX OKHCICHUSI.
Kanaccupukanus OKHCINTEIbHO-BOCCTAHOBUTEIbHBIX peakiuii. Peakiiny MexxaToMHOTO
Y MEXMOJIEKYJISIPHOT O OKHCIIEHHUS-BOCCTAHOBJIEHUS. Peakiinm BHY TPUMOJIEKYJIISIPHOIO
OKHCJICHHSI-BOCCTAHOBJIEHUS. Peaknm caMOOKHCIIEHUS -CaM OBOCCTaHOBIICHUS
(IMCnponOpLMOHUPOBAHNSA).

MeTo/ibl COCTaBIIEHUS YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Meton
AIIEKTPOHHOr0 OanaHca. BnusHue cpeapl Ha MPOTEKaHUE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB.

JemoncTpanun. BoccTaHoBieHHE TUXpomMaTa Kaiausi HIMHKOM. BoccTaHoBJIeHHE OKCUaa
meau(ll) yrnem u Bomopogom. BocctanoBiieHrne quxpomMara Kajivst STHIOBBIM CITUPTOM.
OKucnuTENbHbIE CBOMCTBA A30THOM KUCIOTHI. OKUCIUTEIbHBIE CBOMCTBA AUXpOMAaTa KaJus.
JlabopatopHble onbIThI. B3anMo/eiicTBre METaJIOB ¢ HEMETANIJIaMU, a TAKXKE C pacCTBOpaMu
coJiel U pacTBOpaMu KUCIIOT. B3auMojieicTBre CepHOIl M a30THOM KUCIIOT C MEJBIO.
OKHCIUTENbHBIE CBOMCTBA IIEpMaHTraHaTa Kajius B Pa3IMYHbIX cpeJax.

**

I1.6.2.,
yup.4, 5

9-10

XHMHYeCKHe HCTOYHUKHU TOKA. DJIEKTPOIHbIE MOTEHIIMANBL. P cTaHIapTHBIX
AIIEKTPOIHBIX MOTEHIUANOB (3JIEKTPOXUMHUYECKUHN PsIJl HAIPSHKEHUN METalioB).
["aypBaHMYECKHE 3JIEMEHTHI M IPUHIUIIBI X paboThl. CoCTaBlIeHHE TajIbBAHUUECKUX
sneMeHToB. OOpa3oBaHKeE TaJbBAHUYECKUX Map PH XMMUYECKUX MPOLeccaXx.
["anbBaHMYECKHE JIEMEHTHI, IPUMEHSIEMbIE B )KM3HU: CBUHIIOBasl aKKyMYJIATOpHas Oarapes,
HUKEJb-KaJIMUEeBbIe OaTape, TOIJIMBHBIE JIeMEHThI. JleMoHcTpanum. . ['anbpBaHuueckue
AJIEMEHTHI U OaTapenku.

**

KOHCIICKT

11-12

DJIeKTPOJIM3 PACILJIABOB U BOAHBIX PACTBOPOB 3JIEKTPOIUTOB. IIporieccsl, mpoucxoasuye Ha
KaToJi€ M aHOZE. YPaBHEHUSI FJICKTPOXUMUYECKUX MTPOLIECCOB. DIIEKTPOJIN3 BOAHBIX
pPacTBOPOB C MHEPTHBIMU 3JIEKTPOAAMHU. DJIEKTPOIN3 BOAHBIX PACTBOPOB C PACTBOPUMBIMHU
anekTponamu. [IpakTuueckoe npuMeHeHU e AMEKTPOIU3a.

**

[1.6.2.,
yp.6,7
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JemoncTpanuu. DiekTposu3 pactBopa xiaopuaa meau(ll).

CamocrositeabHas padora. CocraBieHue ypaBHEHHI OKUCIUTEIBHO-

BOCCTaHOBHUTCIIBHBIX pCaKHHﬁ, SJICKTPOXUMHUUYCCKUX MMPOUCCCOB, IaJIbBAHUYCCKUX BJICMCHTOB.
N3y4yenne ncTouHUKOB MH(OPMAIIMH, TTOATOTOBKA JTOKJIAA0B, COOOIIEHUH, TPe3EHTAIUNA O XUMUYECKUX
HCTOYHHUKAX TOKAa, UX 3HAYCHHHU B 6]E>ITy, MNPAKTUYCCKOM ITPUMECHCHUHU 3JICKTPOJIM3a.

10

Tema 2.10.

Kaacenpuxanusa Bemects. IIpocTsie Bemecrsa

13-14

Kaaccupukanus Heopranudeckux BeulecTB. [Ipocteie u crnoxxubie BemecTBa. OKCHABI, UX
kiaccu pukanua. ['uapokcuasl (OCHOBaHUS, KUCIOPOACOAEPKAIINE KHUCIOTHI, aM(OTEpHBIE
ruapokcusl). Kucnorsl, ux xkinaccudukamnus. OcHoBanus, ux kinaccudukanus. Conu
CpeaHue, KUCIble, OCHOBHBIE U KOMIUIEKCHBIE.

Jemoncrpannu. Komnekuus «Knaccudukanus HeopraHn4eckux BEIECTBY U 00pasiibl
npeactaButenei kiaaccoB. Komnekmus «Knaccuukanns opraHnueckux BEIecTB» U 00pasiibl
IIPEICTAaBUTENIEH KJIACCOB.

JlabopaTopHbie onbIThI. O3HAKOMIIEHUE ¢ 00pa3liaMu MPEACTaBUTENICH KJIACCOB
HeopraHn4yeckux BemecTB. O3HaKOMIICHHE C 00pa3laMu MPEACTaBUTENEH KIacCOB
OpraHUYeCKUX BEIIECTB.

**

I1.7.1, ynp. 1

15-16

Metanasbl. [Tonoxenue meramioB B [lepuonnueckoii cucreMe 1 0COOEHHOCTU CTPOEHUS UX
aToMoB. IIpocTeie BemecTBa — MeTaJuIbl: CTPOCHHUE KPUCTAJLIOB U METAJINY €CKas
XUMHYECKas CBs3b. O0mMe pru3mueckrne CBOMCTBA METAJIOB H MX BOCCTAHOBUTEIILHBIC
CBOICTBA: B3aUMOJICHCTBHE C HEMETa/IaMH (KM CIIOPOAOM, TajloreHaMH, CEPOi, a30TOM,
BOJIOPO/IOM), BOA O, KUCIIOTaMH, paCTBOpaMH COJIeH, OpraHM4eCKUMHU BELECTBAM U
(criupTamu, rajJoreHajIKaHaMH, (eHOIOM, KM CIOTaMHt), co mienodyaMu. OKCUIBI U THIPOKCUIIBI
METAJJIOB. 3aBUCUMOCTb CBOMCTB ATUX COCIMHEHUI OT CTEIEHEH OKUCICHHUS METaJIJIOB.
3HaYeHNE METAJIOB B MPUPO/IE U KU3HH OPraHU3MOB, B TPO(ECCHH MOBapa, KOHIUTEPA.
JdemoncTpanun. Mogenu KpUCTAUIMYECKUX PEMIETOK MeTaiioB. Kosutekius MeTamios ¢
pa3HbIMU (PU3MUECKUMU CBOMCTBaMU. B3anmozaeiicTBre MUTHsI, HATPHsI, MATHUS U XKelle3a ¢
KHUCIIOPOAOM; LIEJIOYHBIX METAIIIOB C BOAOH, CIUPTaMH, (DEHOIOM; IIMHKA C PACTBOPAMHU
COJITHOM M CEpHOM KHCJIOT; HATPHUS C CEPOIl; aIFIOMUHUSI C MOJIOM; JKEJE€3a C PACTBOPOM
MEJHOT'0 KyIopoca; AJIFOMUHHMS C PACTBOPOM €IKOIr0 HaTpa.

**

I1.7.1,
ymp.2-3
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JlabopaTopHble onbITHI. . B3auMonelicTBE METAIOB ¢ PACTBOPAMU KHCJIOT U COJIEH.
B3anmoneiicTBHE HMHKA WJIA AIFOMUHUS C paCTBOPAMU KUCJIOT M mienodeil. OKkpalmBaHue
IIJJAMEHM KaTHOHAMU LIEIOYHBIX U IIEJTOYHO3EMENIBHBIX METAIUIOB.

17-18

Koppo3us merainos. [Tonstue koppo3uu. Xumuueckas KOppo3us. DIEKTPOXUMUYECKas

Koppo3usi. CriocoObl 3aIIMThl METAJUIOB OT KOPPO3HH.

OO0mme cocoObI MOJTy4eHHs MeTAI0B. MeTtauibl B npupojae. Metamyprus u ee BUIblL:
IUPO-, TUAPO- U AJIEKTPOMETAJLTYprusl. DJIEKTPOIU3 PACIIIIABOB U PaCTBOPOB COEAMHEHUN

METAJIJIOB U €r0 NPaKTUYECKOE 3HAUCHUE.

JemoncTpanuu. . Koppo3ust MeTaioB B 3aBUCUMOCTH OT YCJIOBHM. 3alIMTa METAJJIOB OT
KOPpO3HMH: 00pa3libl «HEP)KABEEK», 3aLIMTHBIX MOKpbITUi. Kosnekus py.

**x

I1.7.2., ymp.
1-4

I1.7.3,,
ynp.3-5

19-20

Hemetanusl. [TonoxxeHne HeMeTamIoB B MEPHOAMUECKON CUCTEME, 0COOCHHOCTH CTPOCHUS
HX aTOMOB. DJIEKTPOOTPULATEIbHOCTb.

brnaroponHbie ra3bl. DJIEKTPOHHOE CTPOSHUE ATOMOB 0JIarOPOHBIX TA30B U OCOOCHHOCTH UX
XUMHYECKUX U PU3NYECKUX CBOMCTB.

Hewmeramibl — mpocThie BeriecTBa. ATOMHOE M MOJICKYJIIPHOE UX CTPOCHUE. AJUTOTPOIHS.
XuMudeckre cBoiicTBa HeMeTauioB. OKUCIUTEIbHBIC CBOMCTBA: B3aUMO/JICHCTBHE C
MeTaJJTaMH, BOJIOPOJIOM, MEHEE AIEKTPOOTPHUIIATEIbHBIMUA HEMETAJIAMHU, HEKOTOPBIMHU
CIIOHBIMH BelIeCTBaMU. BoccTaHOBUTENBLHBIE CBOMCTBA HEMETAJIOB B pEaKIusix ¢ propom,

KHUCJIOPOAOM, CIIOXKXHBIMHU BCIICCTBAMUA-OKUCIIUTCIIAMHA (aSOTHOﬁ u cepH0171 KHCI0TaMH U )Ip)

JemoHncTpanmuu. Mojieny KpUCTaUIMYECKUX PEIIETOK Hoa, anMasa, rpadura. AJIoTponus
docdopa, cepbl, KUCIOPOAA.

JlaGopaTopHbie ONbITHI.

[Tonyyenue u coiicTBa kucnopoaa. [lomydyenue u cpoiictBa Bojopoza. [lonydenue
MJIACTUYECKON Cepbl, XUMUYECKHE CBOICcTBa cepbl. CBONCTBA YIJIs: aICOPOIIMOHHBIE,
BOCCTAHOBUTEJIbHBIE.

**

I1.7.4.,
yrp.3-6

Tema 2.11.

OcHOBHBIE KJIACChI HCOPraHMYEC€CKUX U OPraHu4e€CKUuX coeTUHEeHNH

10

21 -22

Bopopoanbie coenuHeHnst HeMeTaL10B. [loyueHne aMmMuaka u XJI0pOBO0OPO/ia CUHTE30M
1 KocBeHHO. Pusnyeckue cBoiicTBa. OTHOIIEHUE K BO/IE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
IpakTnueckas padora Ne3(15). [Tomyuenue XJ10poBo0OpOAa U COJITHOM KUCTOTHI, UX
cBoiicTBa. [lomydyeHne ammuaka, ero cBOMcCTBa.

**

I1.7.5., yop.
4-6
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Oxcuabl 1 aHTUAPUIBLI KapOOHOBBIX KUCJI0T. Heconeobpasyromiue u cosieodpasyromue
okcuabl. KucinorHbele okcuipl, X cBoiictBa. OCHOBHBIE OKCUBI, UX CBOWCTBA. AM(pOTEpHBIE
OKCH/JIbI, UX CBOWCTBA. 3aBUCUMOCTb CBOMCTB OKCHJ/IOB METAJIJIOB OT CTENIEHU OKHUCIIECHUS.
AHrUpHUIbl KApOOHOBBIX KMCIIOT KaK aHAJIOTH KUCJIOTHBIX OKCHJIOB.

JemoncTpanuu. Komiekiuu KMCIOTHRIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB,
JIEMOHCTpALIUS UX CBOMCTB.

JlabopatopHbie onbIThI. [lo1yueHne 1 CBOMCTBA YIJIEKHUCIIOTO ra3a.

23-24

Kucsorsl oprannyeckue u Heopranudeckue. Kuciorsl B cBeTe TeOpun
ANEKTPOIUTHYECKOM Tucconuanuu. KucioTel B cBETE NPOTOIUTUYECKON TEOPUHU.
Knaccudukanus opraHn4ecKkiux U HeopraHudeckux kuciot. Ooume cBocTBa KU CIOT:
B3aMMOJIECTBHE OPTaHMYECKUX U HEOPraHMYECKUX KUCIIOT C METaJNIaMU, OCHOBHBIMU U
aM(OTEpHBIMU OKCHIAMU U THIPOKCUIAMH, C COISIMHU, 00pa30BaHHE CIOXKHBIX F(UPOB.
Oco0EeHHOCTH CBOMCTB KOHLIEHTPUPOBAHHOM CEPHOM M a30THOU KHUCIIOT.

JdeMoHcTpanuu. B3anmMoielicTBUE KOHIIEHTPUPOBAHHBIX a30THOM U CEPHOM KUCIIOT, a TAKXKE
pa30aBlIEHHOM a30THOM KMCIIOTHI C ME/Ib0. Peakiius «cepeOpssHOro 3epkaiay I
MypaBbUHOU KUCHOTHI. JIabopaTopHbie onbIThl. CBOMCTBA COJISHOM, CEpHOM
(pa30aByIeHHON) M YKCYCHOW KHUCJIOT.

**

I1.5.1,,
ynp.1-4

25-26

OcHoBaHusl OpraiuyecKue U Heopranudeckue. OCHOBaHUS B CBETE TEOpUU
AEKTPOIUTHIECKON Tucconuanni. OCHOBAaHHUS B CBETE MPOTOJIUTUYECKON TEOPUHN.
Krnaccudukanus opraHndeckux U HEOPraHUIECKUX OCHOBAHUM. XUMUUYECKHE CBOWCTBA
1IeJI04Yeil U HepacTBOPUMBIX OCHOBaHM. CBONCTBA OECKUCIOPOJHBIX OCHOBAHUMN: aMMHaKa U
aMHHOB. B3anMHOe€ BiIMsIHME aTOMOB B MOJIEKYJIE aHUJIMHA.

JemoHcTpanmnu. B3anmoneiicTBue pactBopa rujpoKkcua HaTpUsl C KUCJIOTHBIMU OKCHJAMU
(oxcugoM ocdopa(V)), ampoTepHbIMU THIPOKCUIAMU (TUAPOKCUAOM LIMHKA).
B3auMmopneiicTBue aMmmmuaka ¢ XJa0pOoBOJOPOIOM U BOJOH. AHAJTOTMYHO JJIs1 METUJIAMHUHA.
JlaGopaTopHble onbIThl. B3aumoeiicTBie ruipokcuaa HaTpUs ¢ coJisiMU (CyJbhaToM
menu(ll) u xmopunom ammonus). Paznoxkenne ruipoKkcuaa Meu.

**

I1.5.2.,
ynp.4-8

27-28

AMdoTepHble OpraHuyecKue 1 HeOpraHuvecKue coeJuHeHus. AMQpoTepHble OCHOBaHUS B
CBETE IIPOTOJIMTHYECCKOU TeOpHH. AMPOTEPHOCTb OKCHUIOB ¥ THIPOKCUIOB TIEPEXOTHBIX
METAaJIJIOB: B3aUMOJIEHCTBUE C KMCIOTaMU U IlIeJI0YaMH.

Coau. Knaccudukanus u XumMudeckue cBoiicTBa coseii. OCoOOEHHOCTH CBOWCTB COJIEH
OPraHN4YCCKUX U HCOPraHM4CCKUX KHCJIOT.

*%*

I1.5.3,,
ynp.4-6
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JemoncTpanuu. BzanmoneiictBre pactBopa ruipoKcHaa HaTpus, aM(pOoTepHbIMI
TUAPOKCUIAMU (TUIPOKCHIOM IIMHKA). B3anmopelicTBue aMMHOKHUCIIOT C KAUCIOTaMH U
11eJI04aMHu.

JlabopaTopHbie onbIThI. [TonyueHue u amdorepHbie CBOKCTBA THAPOKCH/IA ATFOMUHUS.
ITonyueHnue )KeCTKON BOJBI U U3yUYEHHUE €€ CBOKCTB. Y CTpaHEHHE BPEMEHHOM U ITOCTOSIHH O
JKECTKOCTH.

29-30

I'enHeTHYeckasi CBSI3b MEKAY KJIACCAMM OPraHMYEeCKNX U HEOPraHUYEeCKHUX COeTMHEHUH .
[ToHsATHE O TEHETUUECKOH CBSI3U U T€HETHYECKUX PSAaX B HEOPraHUUECKON U OpraHMYeCcKoi
xuMuH. ['eHeTndyeckue psasl MeTalia (Ha mpuMepe Kallblus 1 Kese3a), HemeTaia (Cepbl 1
KpEMHHUS), IEPEXOAHOT0 dJIeMeHTa ([IMHKa). [ eHeThuecKue psbl ¥ TeHEeTHYECKast CBSI3b B
OpraHUYeCcKOM XUMUU. ENUHCTBO MUpa BEIIECTB.

JleMOHCTpPaUM. C KUCIOTaMU U meaodamu. OCcyniecTBICHUE EPEXOI0B:

Ca — CaO — Ca3(PO4)2 — Ca(OH):

P — P>,0Os5 — H3POq4

Cu - CuO — CuSO4 —» Cu(OH), > CuO— Cu

C,HsOH — C2H4 — CoH4BI

**

CamocTosiTesibHasi padoTa.

10

Tema 2.12.

XuMHuA 3JIEeMEHTOB

31-32

S-DJIEMEHTHI.

Boaopoa. /IBolicTBeHHOE mosiokeHue Boaopoaa B [lepuoanueckoit cucreme. M3oronsl
Bozopona. Tsokenas Bona. OKMCIUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOICTBA BOJIOPOJIA, €r0
NOJIy4eHHE U TpUMEHeHne. Poiib BOOpoa B XKUBOW U HEKNUBOW IIPUPOJIE.

Boaa. Posb BoJIbI Kak cpeoo0pa3yrouiero BeecTBa KIETKH. DKOJOrMUeCKUe acleKThl
BOJIONOJIb30BaHUS.

JuemeHThl | A-rpynnsl. [lenounsie metanisl. OOLIas XapakTepUCTUKA LIEIOUYHBIX
METaJUIOB Ha OCHOBAHMU MOJIOKEHHUs B [lepuonuyeckon cucreme snementos /.M.
MenneneeBa u crpoeHus aromoB. [lonydenue, puznueckue 1 XuMHUUYECKHE CBONCTBA
IIEJ0YHbIX MeTasu1oB. KaTHOHBI IETOYHBIX METAJUIOB KaK BayKHeHIIas xumudeckas popma
UX CyILIECTBOBAHUS, PEryJIATUBHAS POJIb KATUOHOB KaJIUsl U HATPUSL B JKUBOM KIIETKE.
[TpuponHble coeqUHEHUS HATPUS U KaJlUs, UX 3HaUCHHE.

JuemeHTHI | | A-rpynnbl. O611ast XapaKTepUCTHKA I1EJI0YHO3EMENbHBIX METAJIJIOB M MarHus

**

KOHCIICKT
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Ha OCHOBAaHMM N0J10KeHus B [Iepuoanueckont cucreme anementos /(.M. MenneneeBa u
cTpoenus aromoB. Kanpiuii, ero nonyuenue, Gu3ndeckue 1 XMUMHUUECKHE CBOMCTBA.
Baxxnelimue coeMHEHN Kaablys, UX 3HaUEHUE U puMeHeHne. Kanbuuil B mpupose, ero
OuoJsioruyeckas pob.

JemoncTpanuu. Komiekiiuu npocThix BenecTB, 00pa30BaHHBIX JIEMEHTAMHU Pa3IHYHBIX
ANEKTPOHHBIX ceMmelcTB. Konnekun MUHEpasioB ¥ TOPHBIX opoa. JIaGopaTopHbie ONbITHI.
N3y4yeHne CBOMCTB IPOCTHIX BEIIECTB U COCAMHEHUMN S-2JIEMEHTOB.

33-34

p-D1EMEHTBL.
AnoMuHUI. XapaKTEepUCTUKA aTFOMUHUS Ha OCHOBAaHWH TOJIOK eHus B [lepuoamaeckoi

cucteme anemenToB J[.M.MenneneeBa u ctpoenus atoma. [lonydenue, puznueckue u
XHMHYECKHE CBOMCTBA aTllOMUHUS. BaxkHelIe coequHeHUs aJlFlOMUHMS, HX CBOMCTBA,
3HaYeHue U npuMeHenue. [l puponnbie COeTMHEHUS A TFOMUHUSL.

Yraepoa n kpemHuii. OOuiast XapakTepUCTUKA HA OCHOBaHUH UX MOJOXKEHUS B
[Tepuonnueckoit cucreme J[.M. MenaeneeBa u ctpoenus aroma. [IpocTeie BeniecTna,
00pa30BaHHbIEC ITUMH 3j1eMeHTaMU. OKCUb U TUAPOKCUBI YIIIEPOaa U KPEMHUSL.
Baxkneiimme conu yrojabHON U KpeMHUEB O KUcIoT. CHJIMKaTHAS TPOMBIILIEHHOCTh
JuemeHThI | VA-rpynnsl. O611as xapakTepucTHKa 3JIEMEHTOB 3TOU T'PYIIIbl HA OCHOBaHUH

ux nojoxxenus B [lepnoanueckoii cucreme anemenToB .M. MenneneeBa n cTpoeHus aTOMOB.

VYraepon u ero annorponus. CBoiiCTBa alUIOTPONHBIX MOAU(UKALUN yTieposa, UX 3HaUYEeHUe
u npuMeHenne. OKcupl U TUAPOKCHUIBI YITIEPOAA U KPEMHUS, UX XUMUYECKHUE CBONCTBA.
Conu yronpHON ¥ KPEMHHEBBIX KHCIIOT, X 3HaUeHUE U TpuMeHeHue. [Ipuponoodpa3zyromas
pOJIb yriiepoa sl )KUBOM U KPEMHUS — J1JIs1 HEKUBOM MPUPOJIBL.

JemoncTpanuu. Komiekny npocThIX BElIeCTB, 00pa30BaHHBIX AJIEMEHTaMH Pa3InyHbIX
JIEKTPOHHBIX ceMelcTB. Koulekuny MUHEpasioB ¥ FOPHBIX OPOJ. XUMUYECKUE CBOKWCTBA
yriaepona.

Oxcuppl yriaeposa ¢ pa3jIMuHbIMU CTEIIEHIMU OKHCIIEHUS, UX CBOMCTBA.

JlabopatopHble onbITHI. V3ydeHne CBOMCTB NIPOCTHIX BELIECTB U COCIUHEHUN p-3JIEMEHTOB.

**

KOHCIICKT

35-36

I'anorensl. O611as XapaKTepuCTHKA raJOT€HOB HA OCHOBAHHUH MX TOJIOKEHUS B
ITepuonuueckont cucreme snemenToB [[.1.MenneneeBa u ctpoeHus atomoB. ['anorensr —
MPOCTHIE BEIIECTBA: CTPOCHUE MOJIEKYJ, XUMUYECKHE CBOMCTBA, MOJYy4YCHUE U IPUMEHEHHE.
Baxxneiinme coeiMHEHUs TaJIOTEHOB, UX CBOMCTBA, 3HAUCHHE U NIPUMEHEHHUE. ['aloreHsl B

**

KOHCIICKT
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npupoze. bruosornueckas poiab rajJloreHoB.

Xanbkorenbl. O01mast XapakTepUCTHKa XaJIbKOT€HOB HA OCHOBAHUHU UX IOJIOKEHUS B
Ilepunonnueckont cucreme snemenToB [[.1. MenneneeBa u cTpoeHust aToMOB. XaJIbKOT €HbI —
npocTele BemecTBa. Amtorponusi. CTpoeHHe MOJIEKYJT aJlFIOTPONHBIX MOAU(PUKALIUN U UX
cBoricTBa. [lonydeHne u mpuMeHEeHHe KUCIIOpoia U cepbl. XalbKOT€Hbl B PUPOJE, UX
Ouooruyeckas polib.

AaemeHThbl VA-rpynnbl. O01as XapakTepucTUKa 3JIEMEHTOB 3TOI IpyIIbl HA OCHOBAaHUU
ux noJyioxenus B Ilepuoguueckoit cucreme aiieMeHToB .M. Menneneesa u CTpoeHHsI aTOMOB.
CtpoeHne MOJIEeKyJIbl a30Ta U aJUIOTPOMHBIX Moaudukaiuii pocdopa, ux Gusndeckue u
XUMHYecKue cBoiicTBa. Bonopoausle coenunenust aneMeHToB VA-rpynnsl. Okcuasl a3oTa u
¢docdopa, cooTBETCTBYIOIIME UM KUCIOTHL. CoiM 3TUX KUCIOT. CBONCTBA KUCIOPOIHBIX
coeuHeHu a3ora u gocdopa, X 3HaUeHUE U TpUMeHeHue. A30T u ¢pocdop B mpupoae, ux
Ouonoruyeckas poib.

JemoncTpanuu. Komiekiuu npocThix BELECTB, 00pa30BaHHbIX 3JIEMEHTAMU pa3IMUHbIX
JIEKTPOHHBIX ceMeicTB. Kosulekuuu MuHepanoB U ropHbIX nopoa. IlonyyeHne anaoTponHsix
Moau(UKaUA KHCIOpoaa, cepbl, hochopa. XuMUUIECKHE CBOMCTBA KUCIOPOAA, CEPHI,
docdopa, ranoreHos.

OKcuibl cepbl, a30Ta, ¢ pa3JIMYHBIMU CTEIIEHSIMHU OKHCIIEHMS, UX CBOMCTBA.

I'mapokcuael cepsl, UX MOITY4EHHE U XUMUYECKUE CBOMCTBA.

JlabopatopHbie onbIThIV3ydueHEe CBOMCTB MPOCTHIX BEIIECTB U COSAMHEHUN p-3JIEMEHTOB.

37

d-DyieMeHTBI.

Ocobennoctu crpoenus atomoB d-anmementoB (I1B-VIIB-rpynm). Mens, HK, XpoMm, Keme3o,
MapraHell Kak ImpocThle BEIIeCTBa, UX (pru3nueckue u XuMudeckue cBoiictBa. Haxoxaenue
3TUX METAJUIOB B MIPUPOJIE, UX MOJIyueHHe U 3HaueHue. CoequHeHns 0-3J1eMEHTOB ¢
pa3IMYHBIMU CTENEHAMU OKHMCIIEHUs. XapaKTep OKCUJIOB U THIPOKCUAOB 3TUX 3JIEMEHTOB B
3aBHCHMOCTH OT CTEIIEHU OKHUCIIEHHS MeTajlia.

JemoncTpanmnu. Komiekuny npocTsix BEIECTB, 00pa30BaHHBIX 3JIEMEHTAMHU PA3INYHBIX
AIEKTPOHHBIX ceMercTB. Koimeknny MUHEPAIOB ¥ TOPHBIX IOPOJ.

Okcunpl xenes3a, MapraHia, Meid ¢ pa3JIM4HbIMU CTEIIEHSIMU OKHCIIEHMS], UX CBOMCTBA.
['unpokcuasl XpoMa, Maprasiia, *ese3a, Meiu, U [IMHKa, UX MOJy4YEeHUE U XUMUYECKUE
CBOMCTBA.

JlaGopaTopHbie onbIThI. M3ydeHne CBOWCTB MPOCTHIX BEIIECTB U COSAUHEHUHN -3JIEMEHTOB.

**

KOHCIICKT
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IpakTnueckas padora Ne34. [TomyueHue ruJpoOKCUIOB aIFOMUHUS U [IUHKA U
nccieqoBaHue ux cBOMCTB. [loyduenue u ucciieioBaHue CBOMCTB OKCUAOB CEPBI, YIIIEPOa,

docdopa.

*kx

Tema 2.13.

XuMud B JKH3HHU 001eCTBA

39-40

XuMHSI ¥ MPOU3BOACTBO. XUMHUYECKAs MPOMBIIUICHHOCTh M XHMHUYECKHE TEXHOJIOTHU.
Ceipbe JUISI XMMHYECKOW MPOMBINUIEHHOCTH. Boma B XHMHYECKOH MPOMBIIIICHHOCTH.
DHeprust i1 XUMHYECKOTO TPOU3BOACTBA. HayuHble  MPUHIMIB  XHMHYECKOTO
NPOU3BOJICTBA. 3alllMTa OKPYXKAlOIIeH Cpeabl W OXpaHa Tpyda HpU XHUMHYECKOM
npousBoncTBe. OCHOBHBIC CTaJMKM XMMHYECKOrO NMpou3BoAcTBa. CpaBHEHHE MPOM3BOJCTBA
aMMuaka u Metanoia. Pabora ¢ nporpammoit Mentimeter, Kahoot

XuMus B CeJIbCKOM X03s1iicTBe. XMMH3aIUs CETbCKOT0 X03SMCTBA U €€ HaIIPaBJICHUS.
Pactenus v mouBa, MOYBEHHBIH MOTJIOIMAIINNA KOMILIEKC. Y 100peHUs U UX KIacCUPUKALIHS.
XUMHUYECKHE CPEACTBA 3alMThI pacTeHUM. O TpULIaTeIbHbIE MOCIEICTBUSA IPUMEH CHUS
MECTUIUIO0B 1 00ph0a ¢ HUMH. XUMH3AIUS KUBOTHOBOJICTBA.

JemoncTpanun. Mogenu npon3BoCTBA CEPHOM KMCIOTHI M aMMuaka. Kosnekuus
ynoOpeHuil ¥ MeCTHITNIOB.

JlaGopaTopHble onbIThl. O3HaKOMJICHHE C KOJUIEKIIMEH YI0OpeHN U TIECTHUIIHUIOB.

**

IIpe3eHTalus

41-42

XuMHUS M IK0JIOTHsI. XUMUYECKOE 3arpsi3HEHNE OKpyxKarotiei cpeabl. OxpaHa rugpocdepbl
OT XUMUYECKOro 3arpsi3Henusi. OxpaHa MOYBBI OT XUMHUUYECKOT0 3arps3HeHus. Oxpana
aTMocdepbl 0T XUMHYECKOT0 3arpsizHeHus. OxpaHa (uiopsl 1 GpayHbl OT XUMUIECKOTO
3arpsi3HeHUs . BUOTeXHOIOT U U TeHHAsI HH)KCHEPHS.

XHMMHA ¥ IOBCEJHEBHAA KU3Hb YeJI0oBeKa. JloMalHsas anTeka. Moromnye u yuctsiue
cpenctBa. Cpeacta 00pbObI ¢ OBITOBBIMU HacEKOMBIMU. CpeCcTBa JINYHON T'UTUEHBI U
KOCMETUKH. XUMHUS U HUIa. MapKupoBKa yIaKOBKa MUIIEBbIX U TUTHEHUYECKHUX MTPOIYKTOB
Y YMEHHE UX YATATh. DKOJIOTHUS )KUJIHUINA. XUMHUSI U TCHETHKA YelIOBEKa.

JemoncTpanuu. OOpasibl cpecTB OBITOBOM XUMUH U JIEKAPCTBEHHBIX MPEMapaToB.
JlaGopaTtopHbie onbIThl. O3HAKOMJIEHHE C 00pa3aMy CPEACTB OBITOBOW XUMUU U
JIEKapCTBEHHBIX MIpenapaToB.

**

Mpe3eHTaIus

43-44

Xumus B npodeccuu nmosapa, Kouaurepa. Padora ¢ mporpammori Mentimeter, Kahoot

*kx

Mpe3eH Talus
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\ Xumus B 1po¢eccuul 1o 100BOIIEBOAA

Hrtoro

44 gaca

CaMmocrosiTesbHas padora. CocraBineHue (HOpMyn BEIIECTB Pa3HBIX KIACCOB HEOPraHUYECKUX U
OpPraHUYECKHUX COCIMHEHUN, YPABHEHUIN PEAKIUM, XapaKTePU3YIOINX UX CBOMCTBA.

N3y4eHne ncTOYHUKOB WH(GOPMAIIMH, TOJTOTOBKA JTOKJIAIOB, COOOIIEHUM, TPE3CHTAIIMI O XUMHYECKHX
BEIIECTBAX, UX 3HAUCHUU B OBITY, MTPAKTUYECKOM TPUMEHEHUHU B TPOPECCHOHAIBHOM eI TEIIbHOCTH;. 31U T
OKPYXaIOIIeH Cpebl OT 3arpS3HEHUS TSHKEIBIMA METAJIIAMH, COSTUHEHSIMU a30Ta, CEPhI, YIIIepo/a;
HKOJIOTMYECKUX ACIEKTOB MCMOJb30BAaHUSI XUMHUYECKHX BEIIECTB;

MOIOIIUX U YHCTSIIUX CPEICTBAX; MpaBUIIaX OE30MacHOi paboThI CO CPEACTBAME OBITOBOW XMMHH.

10

YPpoBHM yCBOCHHA:

* o3nHaxomumenvHbil (y3HaBaHUE paHee U3YUEHHBIX OOBEKTOB, CBOMCTB);

* penpooykmusHulil (BBITIOIHEHUE AEATEILHOCTH TI0 00pa3ily, MHCTPYKIIMU WIH MO/ PYKOBOACTBOM;™

npody;cmueﬂbzﬁ (HJIaHI/IpOBaHI/IC H CaMOCTOATCIIBHOC BBIIIOJITHCHUC ACATCIIBHOCTH, PCIICHUC HpO6JI€MHBIX Baﬂa‘{).
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3. YcioBus peanu3anuy NpPOrpaMMbl IMCHHUIIHHBI
3.1. TpeOoBaHusi K MUHMMAJIBHOMY MaTEePHAJIbHO-TEXHUYECKOMY 00ecCIe4YeHHI0

YueOHast ayauTopusi Ul I[POBENEHUS 3aHATUH BCEX BHJOB, IPEIyCMOTPEHHBIX
00pa3oBaTeIbHON MPOrpaMMOid, B TOM YHCIIE TPYNIOBBIX U WHAMBUAYAIbHBIX KOHCYIbTAILIHM,
TEKYLIEro KOHTPOJsI U MpoMexxyTouHor artectanuu (Ayautopus Ne 20). [locagounsie mecra
[0 KOJHMYECTBY OOy4aromuxcs B Tpymme, pabouee MeCTo ImpenojaBaTens, ayIuTopHas J0cCKa,
mkad s XpaHEHUS METOIMYECKHX MAaTepHalIOB, BBITSHKHOW INKad, HACTEHHBIE CTEHIBI
MIOCTOSTHHOM 7Kcno3uiuu: «Tabimna mo npaBujiaM IOBEIEHHS B XUMUYECKOM KaOMHETE»,
«ITepuonnueckas cucrema J.A. MennaeneeBay, «Tabmuma pacTBOPUMOCTHY,
«ONEKTPOXUMHUECKUI psil HanmpspkeHui merawioB», IIK, momenn (oObemHBIE M TIIOCKHE),
Habopbl 000pynOBaHUs AJI NIPOBEAEHUS JAEMOHCTPALM OHHBIX ONBITOB U JJAOOPAaTOPHBIX padoT,
obopynoBaHuE OOLIEr0 Ha3HA4Y€HUs, JEMOHCTPALlMOHHOE O00OpyAOBaHHE, KOMIUIEKTBI
1a00paTOpHOM XUMHUYECKOW Iocyabl i KaOuHera M jabopaTopuu, oOOpyAOBaHUE I
1a00paTOPHBIX U MPAKTUYECKUX pabOT, KOJUIEKIIMY MAaTEpUaJioB, XMMUYECKHE Peak TUBbI, 10CYy1a
XMMHYECKas, CyLIMJIKA HACTeHHas, IKag Il MOCYAbl M NPHUOOPOB, BBITSKKA, KOJJIEKIUU
SHTOMOJIOTHYECKHE, MUKPOMPENnapaThl, MOJIEIH -aNIIMKalluKd TI0 aHATOMUU U 001eil Ouonoruwu,
neyaTHbIe TOCOOUs 10 OMOJIOTUU, MOJETH 00BEMHBIE
1K, nporpammHoe obecriedeHue:

OnepanMoOHHas CUCTEMA;
[Taker oducHBIX TporpaMM (TEKCTOBBIN PEJAKTOP, DIEKTPOHHBIE TAOIHIIBI, SJIEKTPOHHBIE
MPEe3eHTAlNH, CUCTEMA yIpaBIeHHs 0a3aMu JaHHBIX);
Antuupyc Kaspersky Endpoint Security;
bpaysep Google Chrome
Apxusarop 7-Zip;
[Tporpamma nmpocmotpa pdf Foxit Reader;
Buneoxonex K-Lite Codec PackFull
TexHuuyeckue cpecTBa 00yUeHHsI:
1 .xomMmBrOTED;

2.IpOEKTOp;
3.3KpaH.
3.2. MupopmanuonHoe odecrieyeHue 00y4eHus
ITepeuennb PeKOMEeHTyeMBbIX yueOHbIX HU3aAHUI, JIOTIOJTHUTEJIHbHO M

auteparypbl OCHOBHBbIE

HCTOYHHMKH:

1.I'abpuensan, O.C. Xumus niis npodeccuil U cnenualbHOCTER TEXHUYECKOro Mpopuisi: yueOHUK
Ui cpenHero npodeccruonanbHoro oobpaszosanus / O. C. I'abpuensn, U. I'. Octpoymos. - M.:
Axanemus, 2018. - 272 c.: un. -(IlpodeccuonanbHoe obpazoBanue. OOmeoOpa3oBaTe/IbHBIC
JTUCHUIUIAHBI). -bubmmorp.:c.263.

JlonotHUTEILHAS JINTEpaTypa:

1.T'abpuensa, O.C. Xumus: yuebnuk / O. C. I'abpuensu, U. I'. Octpoymos. - 9-e

ma., crep. - M. Axamemms, 2019. - 336 c. - (Cpemnee mnpodeccuoHambHOE 00pa3oBaHue). -
bubmuorp.:c.332.

2.I'abpuensa, O.C. Xumus st npodeccuii 1 cnenuaibHOCTeH TeXHUYECKOTO

npodunst: yueonuk / O. C. 'abpuensu, U. I'. Ocrpoymos. - M.: Akangemusi, 2019. -



256 ¢ - (HavameHoe ®  cpemHee  MpOQ)eCCHOHAIBHOE — OOpA30OBAHKE).

bubmuorp.:c.251.

3. Xumus. 10 xacc: 6a30BbIi YpOBEHB: yUeOHUK JIJIsI 00IIe00pa30BaTEIbHBIX
yupexxaennii / O. C. I'abpuensn. - 9-e uzn., crep. - M.: JIpoda, 2018. - 191 c. : un.

4. Xumus. 10 knacc: 6a30BbIi ypOBEHb: yUEOHUK /711 00111€00pa30BaTENbHBIX
yupexxaennii / O. C. I'abpuensn. - 8-e uzn., crep. - M.: JIpoda, 2018. - 191 c. : un.
laopuensn, O.C. Xwmums. 11  wmacc: 0a3oBblii  ypoBeHb: yueOHMK/ O. C.

labpuensa. - M.: Ipoda, 2014. - 223 c. : un. - (Beptukans).

S5Tabpuens, O.C. Xummsa. 11 kmacc: 0a3oBbIi  ypoBeHb: y4eOHMK IS

obmeodpazoBarenbHbIXx yupexnenuid / O. C. I'abpuensH. - 8-e wm3m., crep. - M.:

Hpoda, 2018. - 223 c. : un.

6.I'abpuenstn, O.C Ilpaktukym 10 0OIIEH, HEOPraHWYECKOM M OpraHAYecKOn
xumui : yued.nmocobue / O. C. I'abpuensn, U. I'. Octpoymos, H. M. Jlopodeesa. -

5-¢ m3m., crep. - M. Akanmemus, 2011. - 256 c. - (Cpemnee mpodeccnoHambHOE

oOpa3oBanue). - bubnumorp.:c.243.

7.I'abpuensn, O.C. Xumus B TecTax, 3ajja4ax 1 yupaxHeHusx: yued.mocooue / O.
C.Tabpuensn, I'. I'. JIsicoBa. - 7-e u3n., crep. - M.: Akagemus, 2012. -224c. -

(Cpennee npodeccuonanbHoe 0dpa3oBanue). - bubmmorp.:c.218.
8labpuers, O.C. Xummsa. 10 kiacc: 0a3oBbIi  ypOBEHb:  Y4EOHHK

obmeodpazoBarenbHbix yupexnaenuit / O. C. abpuensn. - 5-e wuzm., crep.

Hpoda, 2009. - 191 c. : un.
10l a6puersn, O.C. Xummsa. 10 wracc: 0a30BbIi  ypoBeHb:  Y4eOHHK

VI
- M.:

T

obmeobpazoBarenbHbIX yupexaenuit / O. C. IabpuensiH. - 4-¢ u3m., crep. - M.

Hpoda, 2008. - 191 c. : un.

11Ta6puensn, O.C. Xumms. 10 kmacc: 0a3oBbIi  YpOBEHb:  Y4eOHUK IS
obmreoOpazoBarensHbIX yupexaenuii / O. C. 'abpuensH. - 3-¢ u3z., nepepad. - M.

: Apoda, 2007. - 191 c. : un.
12Tl a6puers, O.C. Xwumms. 11 wimacc: 0a30BBIA  ypOBEHb:  Y4eOHMK

obmeoopazoBarenbHbIX yupexaenuii / O. C. labpuensH. - 4-e 3., crep.

Hpoda, 2009. - 223 c. : um.
13Ta6puens, O.C. Xummsa. 11  wiacc: 0a3oBblii  ypoBeHb:  y4eOHHK

obmeoopazoBarenbHbIX yupexaenuii / O. C. [abpuensH. - 2-e u3m., crep.

-218 c. : ni.

DJIEKTPOHHbIE PECYPChI:
ZNANIUM.RU

TUTL
- M.:

I
- M.: Ipoda, 2007.

1.MBanoB,B.I".Heoprannueckas xumusi: kpatkuii kypc / B.I'. UBanos, O.H. I'eBa. -

M.: KYPC:MH®PA-M, 2014. - 256 c.
http://znanium.com/catalog.php?bookinfo=458932

2 WBanoB,B.I.Oprannyeckass XuMHs: KpaTkhii Kypc: yued. mocoome / BT

4WBanoB,0.H. I'epa.- M.: KYPC: UH®PA-M, 2015.-222 c.:
http://znanium.com/catalog.php?bookinfo=459210
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4. OHEHOYHBIE CPEACTBA U METOJINYECKHE
MATEPHAJIbI 1O JUCHUIIVIMHE

PesyabTarsl 00y4yeHust ®opMBbI 1 METObI KOHTPOJIA U
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMA) OLICHKHU Pe3y/1bTAaTOB 00y4eHH
Ymemu: Texywuti koumpoav 6 ghopme:
e BBINOJHATH PACUETHBIEC 334aUU; —  omuemos 1aO0pamopHuIx
e MOJIB30BAaThCS JAOOPAaTOpHOM mocynol u pabom;
000pyZIOBaHHUEM;
e ONpPENENATh XapakTep XUMHUYECKOW CBS3H; —  npakmuueckux paoom;
CTEIIEHb  OKMCIIEHHMS; OCHOBHBIE  KJIACChI )
HEOPraHUYEeCKuX u opranmueckux | OMMPOMGHbIX D abom;
COCTHHCHUIA;

o —  CcamocmoAnenibHblxX pa60m;
e COCTaBJIATb YPAaBHCHUS XUMHUYCCKUX pCaKMH,

e [IPUMCHATDH MMOJIYYCHHBIC 3HAHUS HA ITPAKTHKE

3name: Texywuti koumponwv 6 hopme:

e  @DOpMYJIHMPOBKH OCHOBHBIX 3aKOHOB XUMUH; —  mecmuposanus no memam

e @DOopMyIHMPOBKY NEPHOIUYECKOTO 3aKOHA; OUCYUNTUHDL;

e  Bunapl XuMH4ecKol CBSI3U;

e Teopuro PIEKTPOTUTUYECKON AUCCOLUALINY; —  YCmMHO20 onpoca,

e IlomoxxeHue MeTaaJoOB W HEMETALUIOB B
MEPUOJNYECKON CHCTeMe, HX COCIMHCHHS, —  Ookuada no peepamy uiu
CBOICTBA, coobwenuio;

e OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUUYECKOTO
CTPOEHHUS] OPraHHUYECKUX BEIIECTB;

o DopmyJibl aJIKaHOB, QJIKEHOB, AQJIKWHOB,
aJIKaJINECHOB, APEHOB, OPraHUYECKUX KUCIOT U
JIPYTUX COCOWHEHHI; TOMOJOTHYECKUNA PSA U
BUIbI H30MEPHH.

—  XumuvyeckKux ()uKmaHmoe;

IIPUMEPHBIE TEMbI PEOEPATOB

buotexnonorus u renHas uHxxenepus — rexaojorun XXI| Beka.

HanorexHosOrns Kak NpHOPUTETHOE HAIPABJICHUE Pa3BUTHS HAYKH U IPOU3BOJACTBA B
Poccuiickoi ®enepaunm.

CoBpeMeHHbIE METO/Ibl 00€33apakuBaHUS BOJbI.

AJIOTpONUSI METAJIJIOB.

Kuznb u nearensHocTh .M. MeHnaeneena.

«[leproguueckoMy 3aKOHY OyayIee He TPO3UT Pa3pyILICHUEM. .. ).

Cunre3 114-ro anemenrta — TpuyM¢ poccuiickux GU3NKOB-11€PLIMKOB.

N3otomnsl Bogopoa.

Hcnonb3oBaHne paiMOaKTUBHBIX U30TOMOB B TEXHHYECKUX LETIAX.

PeHTreHoBckoO€ U3IydeHHE U €r0 UCIOIb30BaHUE B TEXHUKE U METULIMHE.

[Inazma — yeTBEpTOE COCTOSHUE BEILECTBA.

AmopdHbIe BemecTBa B IPUPOJIe, TEXHUKE, OBITY.
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OxpaHa oKpy»Karuei cpeabl OT XUMUUECKOT0 3arps3HEHUs.

KonmgecTBeHHBIE XapaKTEPUCTUKHU 3arPsA3HEHUS OKPYKAOIIEH CPEabl.

[Tpumenenune TBEpaAOro u razoobpasHoro okcuaa yriaepoaa(lV).

3amuTra 030HOBOI'0 3KpaHa OT XMMHYECKOr0 3arpsi3HEHHUS.

I'pybonmucnepcHble  CHCTeMBI, WX  Kilaccupukamuss W HCIOJNb30BAHHE B
poheccoHaNbHON AeSITebHOCTH.

Kocmernueckue renm.

[IpumeHenue cycrneH3nii U AMyJIbCHI B CTPOUTENbCTBE.

MuHepaisl ¥ TOpHBIE TOPOABI KAK OCHOBA JTUTOC(EPHI.

PactBOpBI BOKPYT Hac.

Bopa kak peareHT 1 Kak cpena Uil XMMHYECKOro Ipolecca.

Tunsl pacTBOPOB.

Kuznub u nesrenpHocts C. Appenuyca.

Bknas oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHN IJEKTPOIUTHUYECKON AUCCOLUALIUH.

VYcTpaHeHue )KeCTKOCTH BOJIbl HA IPOMBIIIJIEHHBIX NPEANPU TUSX.

CepHast KHCIIOTa — «XJI€0 XUMUYECKOW MPOMBIIIIICHHOCTH.

Hcnonb3oBanre MUHEPATIbHBIX KUCIOT HA MPEANPUITHAX PA3IAYHOTO TPOQPUIIS.

OKcHUJIBI ¥ COJIM KaK CTPOUTENIbHBIE MAaTEPHUAIIbI.

Hcropus rumnca.

[ToBapeHHas cOJIb KAK XUMUYECKOE ChIPbE.

MHoOrommKmii KapOoHAT KaJlbIHs: B IPUPOJE, B IPOMBIIICHHOCTH, B OBITY.

Peakuus ropeHust Ha IPOU3BOJICTBE.

Peakmus roperus B ObITY.

BupryansHoe MoaennpoBaHie XUMUYECKUX IIPOLECCOB.

DIeKTPOJIN3 pacTBOPOB JIEKTPOJIUTOB.

DNEKTPOJIN3 paciljlaBOB JIEKTPOJIUTOB.

[IpakTHueckoe MpHUMEHEHWE JJIeKTpoim3a: padUHUpPOBaHHME, TaJbBaHOILIACTHKA,
rajabBaHOCTETUsl.

Hcropust monydeHus 1 NPOU3BOJCTBA ATFOMUHHSL.

DNEKTPOIUTUYECKOE MOTyYeHUE U pauHUPOBAHNUE ME/IH.

Kuznp u nesrenbHOCTs [, JI9BH.

Ponp MeTaiuioB B HICTOpHH YETOBEUYECKON IUBUIU3ALINY.

Hcropust oTe4ecTBEHHON Y€PHOM METaJLIy pruu.

Hcropust oTe4ecTBEHHON LIBETHON METaJLTy PrUH.

CoBpeMeHHOE MEeTaNTypru4ecKoe Mporu3BOICTBO.

CrienuanbHOCTH, CBsI3aHHBIE C 00paOOTKON METAILIOB.

Posp MeTaiioB U CriaBoB B HAYYHO-TEXHHUUECKOM IPOrpecce.

Koppo3us meTanioB u cnocoObl 3aLUTh OT KOPPO3HUH.

WnepTHbie nnm 01aropoiHble rassl.

Poxxnaronye comm — rajgoreHsl.

Hcropus mBeICKON CIIMYKHU.

XUMUS METAIJIOB B MOel MpodecCHOHAIBHOM NesSTeNbHOCTH.

XUMHS HEMETAILIOB B MOEH MpodeccuoHaIbHOM JIeITeIbHOCTH.

Kparkue cBeneHus no UCTOpUM BOSHUKHOBEHUS M PA3BUTHSI OPraHUYECKON XUMUH.

Kuzsb u nearenbHocts A.M. Bytinepoga.

Butanusm u ero kpax.

Ponb oTedecTBEHHBIX YUEHBIX B CTAHOBJIEHUM M Pa3BUTHM MHPOBOM OpraHUYecKOu
XUMUH.

CoBpeMeHHbIEe TPECTABIECHUS O TEOPUU XUMHUECKOTO CTPOCHHUSI.

OKOJIOTMYECKUE aCTIEKThI HCIIOJIb30BAHMS YTIIEBOAOPOIHOTO ChIPbSL.

OKOHOMUYECKHE aCHEKTbl MEXKIYHAPOJHOIO0 COTPYJHUYECTBA I10 MCIIOIb30BAHUIO
YTJI€BOOPOIHOTO ChIPHSI.
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Hcropust oTKpBITHS U pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOXKIESHUH B Poccuiickoit

denepanuu.
XuMUS yTIIeBOJOPOIHOTO CHIPBS U MOs Oyaymias mpodeccusi.
VYT1eBOI0pOIHOE TOIIMBO, €0 BUABI M HA3HAUCHUE.
CUHTETHYECKH e KayYyKH: UCTOPHUSI, MHOT000pa3ne v MepCIeKTUBBIL.

Pe3nHoTeXHUYECKOE TPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOTpecce.

CBapquoe IMpOU3BOACTBO U POJIb XUMUU YIJICBOJOPOJOB B HEM.

Hedts u ee TpaHcmopTHpOBKa Kak OCHOBa B3aWMOBBIMOJHOTO MEXIyHApOJAHOTO

COTPYIHUYECTBA.
ApoMaTHUYECKHUE YIIIEBOJOPOABI KaK ChIPbE JJIS MPOU3BOICTBA MECTUIINIOB.
YrieBoasl U UX POJIb B )KUBOW MPUPOJIE.

CrpoeHue riroKo3bl: UCTOPUSI pa3BUTHUS IIPEACTABICHUN U COBPEMEHHbBIE BO33PEHUSI.

PasButue caxapHoil npoMsinuieHHOCTH B Poccun.

Posns yrneBonoB B Moeit Oyayiei mpodeccnoHalbHON NeSTENbHOCTH.

MeTtanout: xeMopuaus u XxeMohoous.

OtaHou: Bennyaiiiee 6J1aro ¥ CTpaliHoe 3J10.

AJKOroJIn3M U ero npouiIakTuka.

MHoroaTomMHbl€ CIUPTHI U MOst Oyny1as npodeccuoHanbHas A€ITeIbHOCTD.

Q@opManbaerul Kak OCHOBA TIIOJNYYEHHs BEIIECTB W MaTEepUaloB I
npodeccuoHaNbHOMN 1esTeIbHOCTH.

MypaBbuHas Kucia0Ta B IPUPOLE, HAYKE U IIPOU3BOICTBE.

Hcropus ykcyca.

CrnoxHble 3¢Upbl U X 3HAUEHUE B IPUPO/JIE, OBITY U MIPOU3BOJICTBE.

JKupsl Kak IPOTYKT NUTAHUS U XUMHUYECKOE ChIPhE.

3amMeHa )XKMpPOB B TEXHUKE HEMHUILEBBIM ChIPbEM.

MoeH

HexBaTka mpomoBONBCTBHS Kak rio0ajbHas MmpoOiiemMa dYeloBe4YecTBa WU IMYTH €€

peLIeHHUS.
MBpina: npoiioe, HacToslee, Oyayliee.
CperncrtBa rUrueHsl Ha OCHOBE KHCIIOPOICOAEPKAIINX OPraHUYECKUX COSTUHEHHH.
Cunrtetnueckue morwtue cpenactsa (CMC): mocToMHCTBA M HETOCTATKH.
AMMHaK 1 aMUHBI — 0€CKHUCIOPOJHBIE OCHOBAHUSI.
AHWINHOBBIE KPACUTENIN: UCTOPHS, IPOU3BOJICTBO, 1EPCIIEKTHBA.
AMMHOKHCIIOTBI — aM()OTEPHBIE OPraHUYECKUE COETUHEHUS.
AMMHOKHUCIIOTHI — «KUPIIUYUKI» OCITKOBBIX MOJIEKY L.
CuHTeTHUYeCKHE BOJIOKHA HA AMUHOKHU CJIOTHOW OCHOBE.
«OKu3Hb 3T0 €c110co0 CynIecTBOBaHUS OENKOBBIX TEM...»
CtpykTypbl O€Ka U ero JeCTpyKTypUpOBaHUE.
buonornueckue pyHKIMM OENKOB.
benkoBas OCHOBa UMMYHHTETA.
CIINA u ero npopuinakTHKa.

Heduuut Oenka B MUIIEBBIX MPOAYKTaX M €ro MPEOJOJICHHE B paMKax TIiIo0anbHOI

HpOI[OBOJ'IBCTBCHHOﬁ IIporpaMMuhLI.
XuMUs ¥ OHOJIOTHUS HYKJICHMHOBBIX KHCJIOT.
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