IosicHuTeIbHAS 3aNIUCKA K MPOrPaMMaM 0 XUMHUH
nJis yyamuxcs 10-11 kiaaccos.

Kypc nponomxaer u pa3BUBaeT Kypc XUMHUH, U3JI0KECHHBIN B ydeOHUKAX «XUMUS. 8» U «XUMHSL.9»
aBropa O.C.I'abpuensna. Kypce 10-ro kinacca mocBsiieH opraHm4eckoi xumun, Kype 11 kiacca mocssiieH
oOuieit xumuu. YueOHbIN MaTeprall U3JaraeTcsi ¢ y4eToM TOro, 4To EpPBOHAYAIIbHBIE CBEACHUS 00
OpPraHMYECKHX BEILIECTBAX ydaliuecs yxe noayuwin B 9 kiacce. Kypce coaep ut nporpamMmbl Kak A7t
00111e00pa30BaTENIbHBIX KIAcCOB (0a3UCHBINA YPOBEHB), TaK M IS KJIACCOB €CTECTBEHHOHAYYHOTO MPOQHUIIL
(YyriayOseHHBIH YPOBEHB),

VY4eOHbIi MaTepuan mo xuMuu B 10 Ki1acce HaUMHAETCS ¢ HanboIee BAXKHOTO pa3zesia, Kacaromerocs
TEOPETUYECKUX BOIIPOCOB OPraHUYECKON XUMMH.

Lenecoobpa3zHOCTh TAKOTO MOAX0/1a O0YCIIOBIEHA CaMOM KOHIICTILINEH KOHIICHTPHUYECKOTO 00yYCHHS.
VYuamuecs noiydaroT HIEpBUYHYIO HH(POPMAIMIO 00 OCHOBHBIX IOJIOKEHUSX TEOPUU XUMHUYECKOTO
CTPOCHUS, TUTIAX U30MEPHH OPTaHUYECKUX BEIIECTB, NX KIacCU(UKAIINH, U3y4atOT OCHOBBI
HOMEHKJIATyphl U TUIl XUMUYECKUX peakiuid. PeOsTa U3 npo(uiIbHbIX KIaCCOB 3HAKOMSTCS C
AIIEKTPOHHBIMU 3((heKTaMH aTOMOB M (DYHKIIMOHAIBHBIX TPYIII, TUIIAMU PEAKIIMOHHBIX YACTHUIL B
OpraHu4eckoil Xxumuu. M3yueHue 3Tux BOIPOCOB 6a3upyeTcst Ha HaYaJIbHBIX 3HAHUAX 00 OpPraHuYeCKUX
BElIECTBaX, OJYyYEHHBbIX ydyamumucs B 9 kiacce. [Ipu ganpHeiieM n3nokeHuu MaTepuana 00 OCHOBHBIX
KJIaccax OpraHWYeCKHUX BELECTB YUUTEIb UCIONb3YeT 3HAHUS M YMEHUS IIKOJIbHUKOB 110 TEOPUU CTPOCHUS
U PEAKIIMOHHOM CIIOCOOHOCTU OPraHUYECKUX COCAMHEHUH, 3aKPeILIsis U YriyOmsis ux.

Takoe pacnonoxeHue Marepuana nHo3BoJseT yYeHHKaM (B IEPBYIO ouepe b NPO(PUIbHBIX KJIACCOB)
HEepeiTH OT MPOCTOTO BOCIPOM3BEACHUS Y4eOHONW MHPOPMALIMU K KPEaTHBHOMY METOY O0Yy4EHHUSI.

3akiounTeNbHAsA TeMa Kypca «buoornuecku akTHBHbIE BELIECTBA MOCBSILEHA PACCMOTPEHUIO U
3HaKOMCTBY C BUTAMHHAaMH, )epMEHTaMH, TOPMOHAMH U JiekapcTBaMu. Ee 1enp — mokaszarh yJamummcst
Ba)XHOCTb 3HAHUI 110 OPraHUYECKON XUMUH, UX CBA3b C )KU3HBIO, CO 3J0POBBEM M HACTPOECHUEM KaXKI0Ir0
YeJI0BEKa.

VYuebublil MaTepuan no xuMuu B 11 kiacce HaunHaeTcs ¢ TeMbl «CTpOeHUE aToMay, KOTopas
3aBepuIaeTcs MoBTopeHueM 1 006o01enueM Ilepuoanueckoro 3akona u [lepuonnyeckoii cucTemMsl
XUMHYeckux 31emMeHToB /|.JM1.MeHieneeBa B cBeTe CTPOEHUS aTOMOB HAa HOBOM KOHIIEHTDE.

Amnanoruuno Bropas TeMa «CTpoeHHe BELECTBa» 3aBEPIIAeTCs IOBTOPEHUEM M 0000IIEHHEM
COBPEMEHHOM TEOPHH CTPOCHUSI XUMUYECKUX BELIECTB HA HOBOM KOHIIEHTpe. IMEHHO B 3TOii Teme
BIIEPBHIC B METOMKE MPETIOIaBaHUsI XUMHUH PACCMOTPEHBI OPraHHUECKUE U HEOPTaHHUYECKHUE TTOJTUMEPHI.

B temax «Ctpoenue atoma» 1 «CTpoeHHE BEIIeCTBa» NOJUEPKUBAETCS BEAYILAsk POJIb PYCCKUX
XMMHKOB B CTAHOBJIEHUH MUPOBOW XUMHUYECKOIN HAYKH.

Tpetbs TeMa « XMMHUYECKUE PEaKIHI» MTOCBSIIEHa PACCMOTPEHHIO OOIINX MPUEMOB KilacCH(pUKAINU
U 3aKOHOMEPHOCTEH MPOTeKaHUsI XMMUYECKUX PeakIiil ¢ ydacTUeM OpraHMYeCKUX U HEOPraHUYECKUX
BEIIECTB, a TAKXKE PACCMOTPEHHUIO MaTepUaloB OJIHOM U3 HanboJiee CII0KHBIX TEM Kypca XUMHUU —
«['uaponu3 opraHMYeCKNX U HEOPraHUYECKUX BEIECTBY.

B cnenyromieit teme «BerecTBa 1 uX cBOWCTBay paccMaTpHUBAIOTCS Hanboee 00IIre CBOMCTBA
KJIACCOB OPraHMYECKUX U HEOPraHWYECKUX BEIECTB: KMCIOT, OCHOBAHUH, aM(POTEPHBIX COETNHEHHH.
Takum oOpa3om, B Helt 00o0mIaeTcs MaTepual NpeaplIyux TeM. Tema 3aBepiiaercs n3y4eHueM
Han0oJiee METOJUUECKHU CII0’KHOTO MaTepHaa, MOCBIIEHHOTO TeHETHYECKOM CBSI3U MEXY KJlacCaMU
OpPraHUYECKUX U HEOPTaHMYECKUX BEIIECTB.

Benymiyio uziero Kkypca — €IMHCTBO OPraHUYECKUX U HEOPraHMUECKUX BEIIECTB — TAKXKE peaTn3yeT
NPETO’KEHHBIX B KypCe MPAKTHKYM M3 BOCBMH padoT.

3aBepIaeT Kyp TemMa, KOTopast 4acTo OTCYTCTBYET B yUeOHUKAX IPYTUX aBTOPOB, - «XUMHUS B JKU3HU
oOmiectBay. OHa COAEPKUT pa3aesbl «XUMUS U POU3BOACTBO», «XUMHUS U CEIbCKOE XO3SHCTBOY,
«XUMUS U SKOJIOTUSY, «XUMHUS U TOBCEHEBHAS )KU3Hb YeJIOBEeKa». B 3Tol TeMe akIeHTupyeTcs
BHUMAaHHE Ha 3HAYMMOCTH 3HAaHUH 10 XMMHHU B TIPAKTHYECKOH JeSITETPHOCTH YeJIOBEKa U OOIIECTBA.

JlaHHBIE KypChl 00ecreYeHbl KOMIUIEKTOM METOAMYECKON U TUAAKTUYECKOH JIUTepaTyphbl,
TIO3BOJISIONIEH JIETKO pa3padaThIBaTh HHTEPECHBIC YPOKH U TIPOBOAMUTH Pa3HOYPOBHEBBI KOHTPOJIb 3HAHUH
(Bce TecToBBIE M KOHTPOJIbHBIE PA0OTHI MPUBEAEHBI T 00Ie00pa30BaTENbHBIX H NPO(PUIBHBIX KJIACCOB).



I/Ixyuenue XUumuu Ha 6a3060m YPO6HE HanpaeieHo Ha oocmudiceHue c.zle()ylomux ueﬂeﬁ:

® OCBOCHHE 3HAHMH O XMMHUYECKOM COCTABIIAIOLICH ECTECTBEHHO-HAyYHOM KApTUHBI MUDA,
BXHEHUIINX XUMUYECKUX MOHATHUSX, 3aKOHAX U TCOPUSIX;

® OBJIAICHUE YMCHMAMM IIPUMCHATH IIOJIYYCHHBIC 3HAHHUA JIA 00BACHEHHUS paSHOO6paSHHX
XMMHYCSCKHX SIBICHHI U CBOWMCTB BEIICCTB, OLICHKH POJIM XUMUHU B Pa3BUTHU COBPEMCHHBIX TEXHOJIOTHH 1
IMMOJIYYCHHHU HOBBIX MAaTCPUAJIOB,

® DAa3BUTHE T[IO3HABATCIILHBIX MHTCPECOB W HMHTCIIICKTYAJIbHBIX CIIOCOOHOCTEH B nponecce
CaMOCTOATCIIbHOI'O HpI/I06peT€HI/ISI XUMHYECKMX 3HAHMH C HCIIOJIb30BaHHUEM Pa3IMIHBIX HCTOYHHUKOB
I/IH(i)OpMaI_II/II/I, B TOM YHCJIE KOMIIBIOTCPHBIX

® BOCIIMTAHHE Y6€)KI[€HHOCTI/I B IIO3UTHUBHOH poiIn XUMHH B XKH3HH COBPEMCECHHOI'O O6H.[CCTBa,
HCO6XO,Z[I/IMOCTI/I XUMHYECKN I'PaMOTHOI'O OTHOIICHUSA K CBOEMY 3JOPOBBIO Opr}KaIOH_[eﬁ cpeac,

e IpMeHEeHHEe MOJYYeHHBIX 3HAHMHA W yMeHM# i1 0€301acHOr0 HMCIOJIb30BAaHUS BEIIECTB U
MaTepHaJioB B OBITY, CEIBCKOM XO3SMCTBE M Ha IPOM3BOJACTBE, PEIICHUS IPAKTUYECKUX 3a7a4 B
MOBCEHEBHOM JKU3HU, MPEAYIPEKICHUS SIBICHHUM, HAHOCIIINX BPE 3/I0POBbIO UEIOBEKA U OKPYKAOIIEH
cpene.

H3yuenue xumuu 6 cmapuieil wikojie Ha NPOPUILHOM YPOGHe HANPABIEHO HA O00CHUMCEHUE
cneoyrouwux yeneii:

. OCBOeHHE cHCTeMbl 3HAHMI 0 (yHaMEHTAIbHBIX 3aKOHAX, TEOPUSIX, (haKTaX XUMUU, HEOOXOTUMBIX

JUIsl TOHUMAaHUsI HAy4YHON KapTUHBI MUPA;

o OBJIaJIcHHEe YMEHHMSIMH: XapaKTEepPU30BaTh BEIECTBA, MAaTEpHAbl M XMMHUYECKHE DPEaKLHH;
BBITIOJIHATE JIAOOPATOPHBIE SKCIEPUMEHTHI; MPOBOAUTH PACUYEThl O XUMHUYECKUM (QOpMylIaM |
YPaBHEHMSM; OCYILECTBIIATh MOUCK XUMHUYECKOW HMH(OPMAlMM M OLIEHWBAaTh €€ JIOCTOBEPHOCTH;
OpPUEHTUPOBATHCS U IPUHUMATh PEIICHUS B IPOOJIIEMHBIX CUTYaLUSX;

. pa3sBMTHe I[103HABATEIbHBIX HMHTEPECOB, HHTEJUIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEW B
IIPOLIECCE U3YYEHUs XUMHUYECKOW HAyKH M €€ BKJIaJa B TEXHUUYECKUN IPOrpecc LHMBWIN3ALIMMY;
CJIOKHBIX U IPOTUBOPEUYMUBBIX ITyTE€H PA3BUTHS UJIEH, TCOPUIA U KOHLIETILINI COBPEMEHHON XUMUU;

. BOCIIMTAHME YOeXKJAEeHHOCTHM B TOM, YTO XHUMHS — MOIIHBIH HMHCTPYMEHT BO3JCHCTBUS Ha
OKpY>KaloIYIO Cpey, U YyBCTBA OTBETCTBEHHOCTH 3a IPUMEHEHUE MTOTYYECHHBIX 3HAHUW U YMEHU;

. NpUMeHeHHe TMOJIyYeHHbIX 3HAHUM M yMeHMil i Oe3omacHOM paboThl C BELIECTBAMH B
nabopaTopuu, ObITY M Ha NMPOU3BOJCTBE; PELICHUS MPAKTUYECKUX 3a/lad B MOBCEJHEBHOM KU3HU;
NPENYNpEeXkACHUs. SBICHUN, HAHOCAIIUX BpeA 370POBBI0 UEIIOBEKAa M OKpYXKalolleH Cpene;
MIPOBE/ICHUS HCCIIEI0BATENBCKUX pabOT; CO3HATEIBHOIO BBIOOPA Mpodecchu, CBSI3aHHOHN ¢ XUMUEH.

IIporpamma no xumum aJa ydamuxcsa 10 kiaacca (68 4)

Beeoenue.(4 u)

[Ipenmer oprannyeckoit XuMuu. OCOOEHHOCTH CTPOEHHUS U CBOMCTB OPraHMYECKUX COCTUHEHU.
3Ha4yeHue 1 pojib OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAyK B JKU3HU oOIecTBa. Kparkuii
OUYEpK UCTOPHUH PA3BUTHS OPraHUYECKON XUMUHU.

OcHoBHble NION0KeHUA Teopun cTpoeHuss A.M. bytneposa. [Ipennocsuiku co3nanus TEOpUH.
[IpencraBnenne o Teopun TUIOB U paguKkanoB. Paboter A. Kekyre. Xumudeckoe CTpoeHHE U CBOWCTBA
OpraHuveckux BeuecT. M3omepus Ha npumepe OyTaHa U u300yTaHa.

DeKTpOHHOE 00J1aK0 U OpOuTab, UX (GOPMBI: S U P. DIEKTPOHHBIE U JIEKTPOHHO-TpapUUecKHe
(dopMyIbl aToMa yriiepoja B HOpMaJlbHOM U BO30YXAEHHOM COCTOAHUAX. KoBaleHTHAs XUMUYecKast
CBsI3b, €€ MOJSIPHOCTh U KpaTHOCTh. BogopoaHas cBs3b. CpaBHEHNE OOMEHHOTO U JIOHOPHO-aKIIEITOPHOTO
MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBS3H.



BanenTnsle cocTostHUS aToMma yriiepoja. Buasl rubpunnzanuu: Sp3-rH6pI/ILLI/I3auI/I51 (Ha mpumepe
MOJIEKYITBI METaHa), SP>-rubpuau3anys (Ha mpuMepe MOJIEKYIIBI STHIICHA), SP-THOpUIM3aIus (Ha IpuMepe
MOJICKYJIBI arieTuiieHa). ['eoMeTpust MOJIEKYJI pAaCCMOTPEHHBIX BEIIECTB M XapaKTEPUCTUKA BUJIOB
KOBQJICHTHOH CBSI3H B HUX.

Tema 1. Cmpoenue u knaccupuxauus opeanuyueckux coeounenui. (6 u)

Krnaccudukanus opraHHueCKUX COSTUHEHHH 10 CTPOCHUIO YTICPOJIHOTO CKEJIeTa: alluKINISCKUe
(ayKaHbBI, aJTIKEHBI, AIKMHBI, aJIKaIUEHBI ), KApOOIMKINYeCKHe, (IMKIOAIKAHBI U apEHBI) U
reTeponuKInIeckue coequnenns. Kiaccupukanus opraHM4ecKux COSIUHCHHA M0 (PYHKIIMOHAITBHBIM
rpynmnam: cnupThl, GEHOIbI, TPOCThIE FIPUPHI, ATTBJETU/IBI KETOHBI, KAPOOHOBBIE KUCIOTHI, CII0OKHBIC
a¢upsl. YriIeBoasl. A30TOCOAepKAIINE COSAMHCHUS: HUTPOCOSINHEHUS, aMHHBI, aMUHOKUCIIOTHI.

Homenkiarypa tpuBnanbhaas u MFOITAK. [TpuHiuner o0pa3oBaHus Ha3BaHUN OPraHUYECKUX
coenuHenuii no MIOITAK.

Bunel n3oMepun B OpraHu4eckoil XUMHUH: CTPYKTYpHAs U IPOCTPAaHCTBEHHAs. Pa3HOBUAHOCTH
CTPYKTYPHOM HM30MEPHUH: H30OMEPHS «YTIJIEPOIHOTO CKEJIETa, H30MEPHS TOJIOKEHUS (KpaTHOM CBSI3U U
(G yHKIIMOHAIBHOW TPYIIIbI), MEXKKIaccoBas n3oMepusi. Pa3HOBUIHOCTH POCTPAHCTBEHHOM U30MEPHH.
I'eometpuueckast (1uc-, TpaHC-) M30MEpHUS Ha IPUMEPE AJIKEHOB M IIUKJI0ATKaHOB. OnTHYeCKast U30Mepust
Ha MpUMepe aMUHOKHUCIIOT.

Pemenwue 3a1a4y Ha BEIBOI (DOPMYIT OPraHUYECKUX COCTUHEHUH.

Jemouncrpanuu. [llapocrep:kHeBble MO OPraHUYECKUX COSAMHEHUN PAa3IMYHBIX KilaccoB. Mojenu
M30MEPOB Pa3HbIX BUIOB U30MEPHUH.
JlaGopaTopHslii onbIT. M3roroBienne Moeseil BelecTB-IpecTaBUTeNeH Pa3InyHbIX KIaCCOB
OPraHUYECKUX COCTUHEHUIN

Tema 2. Xumuueckue peaxyuu ¢ opzanuueckoii xumuu. ( 4u )

Tunsl XuMUYECKUX peakuil B oprannyeckoit xumun. [ToHsATHE 0 peakusIx 3aMeIeHHs:
raJIOreHUPOBAHHUE AJIKAHOB M apPEHOB, MIEJIOYHOM TUAPOIU3 rajioreHanKaHoB. [loHsaTHE 0 peakumsix
MPUCOEANHEHUS: THApATALNs, THAPUPOBAHUE, THAPOTaIOreHUPOBAHUE, FaIOTeHHpoBaHue. Peakiyu
MOJIMMEPU3AIUHU U TIoJIMKOHIeHcanuu. [ToHsaTHe 0 peakiusax OTIeIICHUS (3MTMMUHUPOBAHUS ):
JIETUIPUPOBAHIE ATTKAHOB, IETHIPATallUs CIIUPTOB, AETUAPOXIOPUPOBAHUE HA IPUMEPE TaIOTEHAIKAHOB.
[TonsaTHE 0 KPEKUHTE ATKAHOB U JACTIOJMMEPHU3AIIHsl TOJTUMEPOB. Peakiins nzoMepu3aiuu.

['oMonuTHYecKuil U reTepOTUTIECKII pa3phiB KOBAIEHTHON XMMHUYECKOH CBsI3U; 00pa3oBaHue
KOBaJIEHTHOM CBSI3U MO JOHOPHO-aKLENTOPHOMY MeXaHu3My. [IoHsTHE 0 HyKiIeoduie u AIeKTpouIIe.

Jemouncrpanuu. [Inasienue, oOyriauBaHue U TOpeHHe OpraHuveckux BemiecTB. O0ecIBeUnBaHNe
STUJICHOM M alleTUJIEHOM OpOMHOM BOJIBI M pacTBOpa NepMaHTranara kanus. BzaumoseicTeue ciupToB ¢
HaTpUEM U KUCIOTaMHU. [lenonnumepuszanus Moau3TUIICHA.

Tema 3. Yeneeooopoowt. (20 u)

[TonsiTue 06 yrneBonopoaax. IlpupoiHpie HCTOUYHUKH YTiIeBOO0po10B. HeTh U ee mpoMblIiieHHasI
nepepaboTtka. @pakioHHAas IEPEroHKa, TEPMUYECKHI U KaTaTUTUYeCKU KpeKUHT. [IpupoiHblii ra3, ero
COCTaB M IPAKTUYECKOE UCnoJIb30BaHue. KaMmeHHbIl yronb. KokcoBaHnEe KAMEHHOTO YIUISL.

Anxanwl. 'omonoruueckuil psa u odmas gopmyna ankaHoB. CTpoeHHE MOJIEKYJIbI METaHa U IPYTHX
ankaHoB. M3oMepust 1 HOMEHKIaTypa ankaHoB. PU3NYECKHE U XUMUYECKHE CBOMCTBA aJIKAHOB: PEAKIIUU
3aMelleHus,

TOpEeHHEe aJIKaHOB B Pa3IMYHBIX YCIOBHUSAX, TEPMHUUECKOE Pa3NIOKEHUE AJIKAaHOB, M30MEPU3AIIHsl aJIKaHOB.
[Ipumenenue ankaHoB. MexaHU3M peakliii paJiuKalbHOTO 3aMEIIEHNUs, €T0 CTaIUH.

[TpakTHyeckoe UCToab30BaHNE 3HAHUM 0 MeXxaHu3Me (CBOOOHOPAIUKAILHOM) PEAKIMK B paBUiIax
TEXHUKN 0€30MacCHOCTHU B OBITY U Ha MPOU3BOCTBE. [IpOMBINIIEHHBIE CIOCOOBI MOTYUYEHUS: KPEKHHT
aJIKaHoB, (PpakLMOHHAS TeperOHKa HEPTH.

Anxenvl. 'omonoruueckuit psia u obmmas popmyna ankeHoB. CTpoeHHE MOJIEKYIIBI STHIICHA U APYTHX
ankeHoB. M3oMepust amKkeHOB: CTPYKTypHas U npocTpaHcTBeHHas. HomeHknarypa u ¢puznueckue cBoiicTBa
ankeHoB. IlomyueHue 3TUIEHOBBIX YTIIEBOIOPOAOB U3 AJIKAHOB, TAJIOI€HAJIKAHOB, CIUPTOB. Peakiyu



pUCcOeANHEHN (THIPUPOBaHKE, THIPOTAIOr€HUPOBAHNE, TAJIOTEHUPOBaHUE, ruapaTtanus). Peakuuu
OKHCIICHUS U TIOJIMMEPU3ALIUU allkeHOB. [IpuMeHeHne ankeHoB Ha OCHOBE UX CBOWCTB

Pemienne pacueTHbBIX 33724 Ha YCTaHOBJICHHE XUMHUUYECKON (DOPMYJIBI BEIIECTBA [0 MACCOBBIM JIOJISIM
JJIEMEHTOB.

Anxunel. T'omonornueckuit psia ankunoB. O6mas popmyna. CTpoeHre MOJIEKYIIbI alleTHIeHa U APYTHX
aJIKMHOB. M30Mmepus anknHoB. HoOMeHKIaTypa aleTuiIeHOBbIX yriieBo10po10B. [lomyueHue alkuHOB:
METaHOBBIN M KapOUIHBIN cr1ocoObl. Pu3nvecKkre CBOWCTBA aIKUHOB. Peakiuy nprucoeMHEeHNS:
rajJJoreHMpOBaHue, F’UIPUPOBAHUE, THIPOraJloreHupoBaHue, ruparanus (peakuus Kyueposa).
Jumepusanus 1 TpuMepH3alusl aJKUHOB. B3anMonelicTBrE TEpMUHATIBHBIX AJIKUHOB C OCHOBAHUSIMH.
Oxkucnenue. [IpuMeHeHne alKUHOB.

/{uenvi. CTpoeHHE MOJIEKYJI, U30MEPUSI U HOMEHKJIAaTypa ajikajineHoB. du3nueckue CBONCTBA, B3aUMHOE
pAacIoyIoKEeHHE MU-CBSI3eH B MOJIEKYJIaX aJIKaJUeHOB: KyMYJIMPOBAaHHOE, CONPSKEHHOE, U30JUPOBAHHOE.
Oco0eHHOCTH CTPOCHUS COTPSKEHHBIX AJIKaJMEHOB, UX MOJyYCHHE.

AHanorusi B XMuMHUYECKUX CBOWCTBAX aJIKEHOB U ajnkaaueHoB. [loauMepusanus ankaueHoB.
HatypanbHblii 1 cuHTeTHYECKUH Kayuyku. Bynkanuzanus kayayka. Pesuna. Padotsr C.B.Jlebenena,
0COOEHHOCTH peakI1il MPUCOCTUHEHNS K AJIKaJUEHAM C CONPSKEHHBIMU ITH-CBSA3SIMHU.

[{uxnoanxanvl. I'oMonorudeckuii psa u odmas Gopmyna nukinoankaHos. Hanpsokenue mukina B CsHs
C4Hs, CsHio , konpopmanuu CeHiz, u30Mepus IIUKIOATKAHOB («I10 CKEIETy», LIUC-, TPaHC-,
MEXKI1accoBasi). XUMUUYECKHE CBOMCTBA LIUKIIOAJIKAHOB: TOPEHUE, PA3JI0KEHHE, PATUKATILHOE 3aMEIICHHE,
u3zomepusanus. OcoOble CBONCTBA UKIONPONAaHa U LUKIO0yTaHa.

Apenvl. beH3011 Kak IpeaCTaBUTENb apeHOB. CTpoeHUE MOJIEKYJIbl O€H30J1a, CONPSKEHHUE MTU-CBA3EH.
[Tonyuyenue apeHoB. dusznueckue cBoiicTBa 6eH30u1a. Peakunu 351eKTpodriIbHOrO 3aMeIIEeHus C yYaCTHEM
OeH30I1a: TaJIOTeHUPOBAaHUE, HUTPOBAHKE, aJIKWIHpoBaHue. OprUeHTalNs TP dIEKTPOPHIEHOM
3amMerieHuu. Peakiinu O0KOBBIX 1enel ankuiadeH300B. CriocoOsl nonydenus. Ilpumenenue 6enzona u ero
TOMOJIOTOB.

Pemienue pacueTHbIX 3aJja4 Ha BBIBOJ (POPMYJI OPraHUYECKUX BELIECTB [0 MACCOBBIM JOJISIM U 110
IPOAYKTaM CrOpaHHMsL.

JemoncTpanuu. ['openne MeTaHa, 3TuiIeHa, 3THHA, OeH30J1a. OTHOLIEHHE 3TUX BEIIECTB K pacTBOpaM
nepMaHraHara Kajaus u OpoMHo# Bojie. OnpezesieHne Ka4eCTBEHHOIO COCTaBa MeTaHa U ATHJIEHA T10
IpOAYKTaM ropeHus. B3psiB cmecu metaHa ¢ Bo3ayxoMm. [lonyueHre meTana B3auMoIeliCTBHEM alleTaTa
HaTpUs ¢ HATPOHHON M3BECTHIO; alleTUIIEHAa KapOUIHBIM CIIOCOOOM; 3TUJIEHA - peaKIMel JeruapaTauun
STHJIOBOTO CIIMPT; Pa3JIOKEHUE KaydyKa IIPU HarpEBaHUU UCIBITAHUE MPOIYKTOB pa3iioKkeHus. beHson kak
pactBopuTtenb. HutpoBanue 0eH3omna.

JlabopaTopHublie onbIThI. 1.J3roToBIEHNE MOIEEN YTIIEBOLOPOAOB U UX
raJIOTeHIIPOU3BOIHBIX.2.O3HaKOMIIEHUE C TPOIYKTaMH HE(PTHU, KAMEHHOTO YIJIs U IPOAYKTaMHU UX
nepepabotku. 3.00HapyxeHHE B KEPOCHHE HENPEIAENbHbIX coeTuHeHNnH. 4. O3HaKoMIIeHUE ¢ 00pa3liaMu
Kay4yKOB, p€3UHbI U S00HHUTA.

Tema 4. Cnupmot u penonsl. (8 u)

Cnupmpoi. CocTaB u KiaccupuKanus CiupToB (M0 XapakTepy yrJIeBOJOPOIHOTO pajrKaia U Mo
aTOMHOCTH ), HOMEHKJIaTypa. Mi3oMepus criupToB (MOJI0KEHUE TUAPOKCHIBHBIX TPYIIN, MEKKIIacCOBasl,
«yTIIEpPOIHOTO cKeneTay). dusndeckre CBONCTBA CIUPTOB, UX MOTydeHHE. MeXMONIeKyaspHast
BO/I0pOHas cBsi3b. OCOOEHHOCTH AJIEKTPOHHOI'O CTPOCHMSI MOJIEKYJI CIIUPTOB. XMMHUYECKHE CBONCTBA
CIIUPTOB, O0YCIOBIEHHBIC HATMYUEM B MOJIEKYJIaX TUAPOKCOTPYII: 00pa3oBaHUE aTKOTOJISITOB,
B3aMMO/ICHCTBUE C raJOr€HOBOAOPOAAMHU, MEKMOJICKYIISIpPHASI U BHYTPH MOJIEKYJISIpHAS JeruapaTanus,
sTepuduKaIms, OKUCICHUE U AeTUAPUPOBaHUE CTUPTOB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB.
KauecTBeHHast peakiusa Ha MHOTOATOMHbBIE CIUPTHI. BaxkHeH e npecTaBUTeNN CIIUPTOB: METAHO,
3TAHOJI, TUJIEHIJIMKOJb, TIIULEPUH. PU3HOIOTUYECKOE IEVCTBUE METAHOA U ATaHoIa. PaccMoTpeHne
MEXaHU3MOB XUMUYECKUX PEAKIIHI.

Denonvt. CTpoeHHe, N30MepHUs, HOMEHKIIAaTypa (GEeHONIOB, UX (U3NUYECKUE CBOWCTBA U TIOJTyUYCHHE.
Xumuaeckue cBoicTBa henosnoB. Kucioraeie cBoiicTBa. B3auMHoe BiIMsSTHHE aTOMOB | TPYIINT B MOJICKYJIax



OpraHUYeCcKUX BelecTB Ha npumepe (enona. [lonmukonneHcanus ¢peHona ¢ GopManbIeruaoM.
KauectBennas peakius Ha ¢enodn. [Ipumenenne gerona. MHOroaToMHbIC (DEHOJIBI.

JemMoHcTpanuu. Brinenenne Bonopoaa U3 3TuinoBoro cnupra. CpaBHEHHE CBOMCTB CIIUPTOB B
TOMOJIOTHUYECKOM pANY (pacTBOPUMOCTH B BOJIe, TOPEHUE, B3aUMOIeCTBUE C HaTpueM). Bzaumoeicteue
riuiepuHa ¢ HarpueM. [lonydenune cnoxHbix 3¢pupoB. KadecTBeHHast peakiiyst HA MHOTOATOMHBIE CITUPTBHI.
KauectBennas peakius Ha henodn (¢ xiopuaom xkenesa (111), PacrBopumocts deHora B Bojzie mpu
pa3nuyHoi TeMmepatype. BeitecHenue denona uz @enosnsta HaTpUs yroJdbHON KUCIOTOM.

JlaGopaTopHubie onbIThI. 1. PacTBOpeHHE MIKIIEPHHA B BOJIC M peakius ero ¢ ruapokcugaom meau (11).
B3aumoneiictBue ¢peHona ¢ OpoMHON BOJOH U ¢ paCTBOPOM MIETOYH.

Tema 5. Anvoezuovt u kemonot. (5 u)

Anbnernpl 1 keToHbl. Kitaccudukanus, cTpoeHre uX MOJIEKYJI, U30MEepHsl 1 HOMEHKJIIATypa.
OcobeHHocTr cTpoeHusi KapOoHMIbHOU Tpynibl. dusnyeckue cBocTBa GOpPMaIbACTHIA H €r0
roMOJIOTOB. XHMMHUYECKHE CBOWCTBA aJIbJICTH/IOB, 00YCIOBJICHHbBIC HAINYHEM B MOJICKYJIe KapOOHMIILHOM
TPYNIBI aTOMOB (THAPUPOBAHKE, OKUCIICHNE aMMHAYHBIMH PACTBOPAMH OKCHJIA cepedpa U THIPOKCH A
memu (11)). [IpucoennHeHne CHHUIIBHOM KUCIOTHI B OucynbduTa HaTpus. KauecTBeHHBIC peaKIuy Ha
anpaerubl. Peakuus noaukonaeHcanuu ¢penona ¢ popmanbaerugoMm. OcoOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB KETOHOB. B3anuMHOe BIIMsSIHUE aTOMOB B MOJICKYJIaX. [ aJloreHUpOBaHUE allbJIETUIOB U
KETOHOB 10 HOHHOMY MEXaHU3MY Ha cBeTy. KadecTBeHHas peakiius Ha METUIIKETOHBI.

Jemouncrpanun. Komnekuus anpaerunos. Peakuus «cepedpsHoro 3epkana». Okucienne OeH3anbaeruia
Ha BO3/yXE.

JlaGopaTopHuble onbIThI. KauecTBeHHBIC peaKIIMU HA aJIbJICTUIBI (C aMMHUAYHBIMHA PACTBOPAMH OKCHJIa
cepebpa u runpokcugom meau (11)). Okucnenne cnivpra B anpaerui. [lomydeHnue u cBoiicTBa KapOOHOBBIX
KHUCJIOT.

Tema 6. Kapoonoewie kuciomet, cnosxcuvie sgpupnl u scupol. (6 u)

Kapbonosvie kucromwl. CtpoeHue MoJIeKysl KapOOHOBBIX KHCIOT M KAPOOKCHIIBHON TPYIIIIBL.
Knaccugukaius 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. PU3nUecKrue CBOMCTBA KAPOOHOBBIX KUCIIOT U UX
3aBHCHUMOCTH OT CTpOEHUs MoJieKyJl. KapOoHOBBIE KHUCTIOTHI B ipupoje. buomorndeckas posib KapOOHOBBIX
KkucinoT. Ob61ue cBoiicTBa HEOPraHMYECKUX U OPraHUYECKHX KUCIIOT (B3aUMOJIeHCTBUE C METaJIaMH,
OKCHJIaMH METAJIJIOB, OCHOBAHMUSIMM, COJIIMU ). BiinsiHUE yrieBoJopoIHOro pajuKaia Ha CHly KapOOHOBOM
KUCIOTHL. Peakuus srepudukannu, ycnosus ee nposeneHus. OJHOOCHOBHbBIE I MHOTOOCHOBHBIE,
HenpeaebHble KapOOHOBbBIE KUCIOTHL. OT/AEIbHBIE IPEICTABUTENN KUCIIOT.

Cnoorcnvie 2¢pupel. CTpOSHHE CII0XKHBIX 3(UPOB, H30MepHs (MEXKKIACCOBAS U «YTJIEPOJHOIO CKEIIETay).
Homenxknarypa cinoxHbIX 3¢upoB. OOpaTUMOCTh peakliuy dTepUPUKAIIINN, THAPOIU3 CIOKHBIX 3()UPOB.
PaBHOBecue peakiuy: 3TepuuKaui- FHIPOIN3a; (PaKTOPhI BIMSIOIINE Ha THIPOIIU3.

Kupet - cnoxHble 3QUpHI MHIIEpUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOEHHE MOJIEKYJI KUPOB.
Knaccugukarus sxupoB. OMblIIEHHE )KUPOB, TOIy4eHUE MbuIa. Mbliia, 00bICHEHHE UX MOIOIIUX CBONUCTB.
Kups! B npuposie. buonornyeckas ¢pynkiuus xxupos. [loustue 06 CMC. OObsicHEHHE MOIOLIUX CBOICTB
mbuta 1 CMC.

JeMoHcTpanuu. XMMUYECKHE CBOMCTBA YKCYCHOM M MypaBbHUHON KHUCIOT. Bo3ronka 6eH30iHON
KucinoTsl. CBOWCTBA HEMPeeNbHON 0JIeMHOBOW KUCIOTHI. [lonyuenue cinoxuoro a¢upa. Komnexkuus
Macen.

JlabopaTopHblie onbITbl. PacTBOpUMOCTSH 5kMpOB. [[0Ka3aTeNbCTBO HEMPEAEIBHOTO XapaKTepa KUAKOTO
xupa. Omblienue xupos. CpaBHeHue cBoMCcTB Mbuta 1 CMC.

Tema 7. Yeneeoowt. (8 u)
OTUMOJOTUS Ha3BaHud Kinacca. MoHo-, Tu- 1 noaucaxapuibl. [IpeacrtaBurenu Kax10i rpymnibl.
buonoruueckas posis yriesoaos. Mx 3HaueHue B )KM3HU YelIOBeKa U o0lIecTBa.
Monocaxapudwl. Ux xnaccuduxarms. ['exco3sl 1 ux npeacraButend. [ Toko3a, ee puandeckue
CBOMCTBA, CTPOCHHUE MOJIEKYJIbl. PABHOBECHS B PaCTBOPE TIFOKO3bI. 3aBUCUMOCTh XMMHUYECKUX CBOMCTB
TJIFOKO3BI OT CTPOCHUS MOJIEKYIbI. B3aumonetictBue ¢ ruapokcunom meau(ll) mpu komHaTHON




TEMIEpaType U HarpeBaHUM, dTepuuKaIms, peakius «cepeOpssHOro 3epKaiay, THAPUpoBaHue. Peakiun
OpO’KEHHSI TIIFOKO3BI: CITUPTOBOT'0, MOJIOYHOKHUCIIOTO. [ TIF0K03a B pupojie. buonoruueckas poib
rI0K03b1. [IprMeHeHne TI0K03b6I Ha OCHOBE €€ CBOMCTB. DpykTo3a Kak u30oMep IoK0o3bl. CpaBHEHHUS
CTPOCHUS MOJIEKYJI U XUMUYECKHUX CBOMCTB TIIFOKO3bI U QPYKTO3bl. DpyKTO3a B IPUPOJIE U €€
Ouosioruueckas poib.

Hucaxapuovl. Ctpoenue, odmias hopmyna u npeacraButenu. Caxaposa, J1aKTo3a, MallbT03a, UX CTPOCHUE
u Ouonoruueckas poib. ['unponus qucaxapuaos. [IpoMelnuieHHOE TOTYYEHHE caxapo3bl U3 TPUPOIHOTO
CBIPbSL. THonucaxapudwl. O6mas Gpopmylia ¥ MPeICTABUTEIH: JEKCTPUHBI M TIIMKOTEH, Kpaxmal,
EJUTI0NI03a (CPaBHUTENIbHAS XapaKTepuCTHKa). DU3MUecCKue CBOICTBA MOIMCAXapua0B. XUMUYECKUE
CBOIiCTBa mosincaxapuioB. [ maponus nonucaxapunoB. KauecTBeHHas peakiys Ha Kpaxmall.
[Monmucaxapuasl B mpupoe, ux Ouosoruueckas pois. [IpuMeneHue mommucaxapuaoB Ha OCHOBAHUH UX
CBOWCTB (BosioKkHa). [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3anMomeicTBre 1eIUTF0II03bI C
HEOPraHMYECKUMH U KapOOHOBBIMHU KHCIIOTaMH - 00pa30BaHUE CIOKHBIX APHPOB.

JemoncTpanuu. BzaumoaeiictBue rioko3bl ¢ ruapokcuaoM meau(ll) 6e3 HarpeBanus u npu
HarpeBaHuu. Peakuus «cepeOpsHoro 3epKanay ritoKo3bl. [ HIponn3 caxaposbl, HEIITI0NI03bl U Kpaxmara.
KoJieKIust BOJIOKOH.

JlaGopaTopHuble onbIThI. B3anmoelicTBre rTOK03bI U caxapo3sl ¢ ruapokcuioM meau(ll).
BsaumoneiictBue kpaxmana ¢ itogom. OO6pasiisl IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

Tema 8. Xumuueckuii npaxmuxym. (Tu )
[1..P. Nel «KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COECTUHEHUI
I1.P. No2 «¥YrieBogopoani»
[1.P. Ne3 «Cnuptbl. DeHOIBI»
I1.P. Ne4 « Anpneruasl U KETOHBD)
I1.P. Ne5 «KapO6oHOBBIE KHCIOTBI»
I1.P. Ne6 «YrieBoabi»
I1.P. Ne7 «MnenTnukanms OpraHmuecKiuX COCIMHEHUIN

IIporpamma nmo xumum AJst yuamuxcs 11-bIx kiaaccoB (68 u)

Tema 9. Azomocodeprcawue coeounenus. (8 u)

Amunsi. Onpenenenre amuHoB. CtpoeHne amuHoB. Kitaccugukanus, nzomeprs 1 HOMEHKIIaTypa
aMHMHOB. AnudaTrudyeckre 1 apoMaTHuecKue aMuHbl. AHWIMH. [loydeHne aMuHOB: aJKUIMPOBaHUE
aMMHaKa, BOCCTAaHOBJIEHUE HUTPOCOEIMHEHUH (peakius 3uHnHa). Pu3nyeckue cBOWCTBa aMUHOB.
XVMHYECKNE CBOWCTBA aMUHOB: B3aUMOJICHCTBUE C KUCIOTaMH U BOAOH. OCHOBHOCTH aMHUHOB.
I'omonornueckmii psx apOMaTHYECKUMX aMUHOB. AJIKWJIMPOBAaHUE U allUJIMPOBAHNE aMUHOB. B3anmuoe
BJIMSIHAE aTOMOB B MOJIEKYJIax Ha MPUMEpe aMMHaKa, alu(paTHIECKUX U apOMAaTHUECKUX aMUHOB;
aHWINHA, OEH30J1a U HUTPOOEH3011a. Amunokucnomul. CocTaB U CTPOCHHE
MOJIEKYJI aMUHOKHUCIIOT, U30MEpPHUH. /[BONICTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB AMUHOKHCIIOT U €€
npuuuHbl. B3anmoeiicTBie aMHHOKHCIIOT C OCHOBaHUSIMH, 00pa30BaHUE CIIOKHBIX A(UPOB.
B3aumopeiicTBie aMUHOKHCIIOT ¢ CHIIBHBIMU KuciioTaMu. O0pazoBaHie BHYTPUMOJIEKYIISIPHBIX COJIEH.
Peakiust monukoH1eHCAIIMM aMUHOKHUCIIOT.

benxu - npupoausie Ouononumepsl. [lentuanas rpymnmna aToMoB U nienTuaHas cBs3b. [lentunsl. benku.
[lepBuuHasi, BTOpU4Has U TPETUYHAS CTPYKTYPhI OEJIKOB. XUMUYECKHE CBOMCTBA OETIKOB: TOPEHHE,
JIeHaTypalus, THAPOIIN3, KaUeCTBEeHHbIE peakiny. buonornueckue GpyHkiumn 6enkoB. 3HaueHUE OEJIKOB.
UerBepTuuHast CTpYKTypa OEJIKOB Kak arperanus OeJIKOBbIX U HEOETKOBBIX MoJieKyl. ['modanbHast
npobaema 6enkoBoro rosonanus u nytu ee peuenus. [loustue IHK u PHK. Tlonstue o nykieoruze,




MUPUMHUIUHOBBIX U TYPUHOBBIX OCHOBaHUsIX. [lepBuuHas, BTopuuHas u TpetuuHas ctpykrypst JJHK.
buonornueckast pons JIHK u PHK. I'ennas nmxenepus 1 OMOTEXHOJIOTHS.

JemoncTpanuu. OnbITE C METUJIAMUHOM: TOPEHHE, IIEJIOYHBIE CBOKCTBA pacTBopa. OOpa3oBaHue
coJieid. BzauMopeiicTBre aHUIMHA C COITHOM KUCIIOTON U ¢ OpoMHO# Boor. OKkpacka TKaHW aHWJIMHOBBIM
KpacuteneM. J{okazareapCcTBO HAMHUUs (PYHKIIMOHATBHBIX TPYII B PACTBOPAX aMUHOKHUCIIOT. PacTBopeHue
u ocaxieHue 6enkoB. Jlenarypanus 6enkoB. Komnekuus «BomokHay.

JlaGopaTopHble onbIThI. 1.00pa3ibl CHHTETUYECKUX BOJIOKOH. 2. PacTBOpeHne 6enKoB B BOJE.
Koarynsuums sxenatuna cnuptoMm. 3.1[BeTHbIE peakiuu 6enkoB. 4.00Hapy)KeHre OellKa B MOJIOKE.

Tema 10. Buonozuuecku akmuembole geujecmed. (3 u)

[TonsTre o BuTamuHax. Mx knaccudukarus u ooo3Hauenue. [Ipoduiaktruka aBUTaMUHO30B.

[TonsTre o pepMeHTax Kak 0 OMOJOTHYECKUX KaTanu3aTopax 0enkoBol mpupoibl. OcobeHHOCTH
CTPOCHHUSI U CBOMCTB B CPABHEHUU C HEOPraHUYECKMMHU KaTaJiu3aTopaMu. 3HaUeHHEe B OUOJIOTUHU U
IpUMeHeHue B mpoMblnuieHHOCTH. Kiaccudukanus pepmernToB. OCOOEHHOCTH CTPOSHHS U CBONCTB
(epMEHTOB: CENEKTUBHOCTD U 3P (HEKTUBHOCTD.

[TonsiTre 0 ropMOHaxX Kak OMOJIOrMYECKH aKTUBHBIX BEIIECTBAX, BHIMOIHAIOIINUX HIOKPUHHYIO
peryJsiliig, KU3HEACITEIbHOCTH OPTraHU3MOB.

[TonsTHe 0 IeKapcTBaX KaKk XMMUOTEPANeBTUUECKUX MpernapaTax. [ pymiibl 1ekapcTB: cyiabhaMuibl,
aHTUOMOTHKH, acnupuH. bezonacHbie criocoObl MPUMEHEHUSI JIEKapCTBEHHBIX (HOPM.

Tema 11. Xumuueckuii npaxmuxym. (1u)?
[1.P. Nel «ButaMuHbI»
[1.P. No2 «I"opMOHBI»
[1.P. Ne3 «DepmeHThD)
[1.P. Nod «Pemienue skcriepuMeHTaIbHBIX 33]1a4 [10 OPraHUYECKOW XUMHM.

’[Tpu 2-yX 4acoBoii IIPOrpaMMe BHITIONHSAETCS TOIBKO MpaKTHueckas padoTa Ned,

Tema 1.Cmpoenue amom. (6 u )
Amom- cnoxcnasn yacmuya. S1po v 31EKTpOHHAs 000J104Ka. DIEKTPOHBI U MPOTOHBI. MUKpPOMUD U
Makpomup. Jlyanusm yacTuIl MUKpOMUDA.
CocmosHue s1ekmpona 6 amome. INEKTPOHHOE 00s1ako u opburans. Gopma opouraneii (S, p, d, ).
['maBHOE KBaHTOBOE YMCII0. DHEPreTUYECKUE YPOBHU U NOlypOBHHU. B3auMOCBS3b IN1aBHOTO KBAHTOBOTO
Yucia, TUIOB U popM opOUTanel 1 MaKCHMAJIBHOTO YHCIIa 3JIEKTPOHOB HA TIOJYPOBHAX U YPOBHSX.
[punnun [Maynu. DnexTpoHHas popMysa aTOMOB 3J1eMEHTOB. ['paduyeckue 31eKTpoHHbIE (POPMYIIBI U
npaBuio ['yHaa. DnekTpoHHO-Tpaduyeckre GopMysbl aTOMOB JIEMEHTOB. DJIEKTPOHHAs! Kilaccuukanus
3JIEMEHTOB I10 CEMEWCTBAM.
Banenmmuvie 603mo0cHoCmU amMOMO8 XuMU4eckux nemenmos. BaleHTHbIE 2IIEKTPOHBI. BaneHTHbIE
BO3MO>KHOCTH aTOMOB XMMHYECKHX JIEMEHTOB KaK (DYHKIUS X HOPMaJIbHOIO U BO30YXAEHHOTO
coctosHus. [Ipyrue gpakTopsl, onpeaesstoye BaIeHTHBIE BO3MOKHOCTH aTOMOB: HaJIM4Ke HETIOAEIEHHBIX
3EeKTpOHHBIX nap. Hanuune cBoboaHbIX opOuTaneil. CpaBHEHHE BAJIEHTHOCTH U CTETIEHU OKUCIICHHUS.
Ilepuoouueckuti saxon u Ilepuoduyeckas cucmema xumuyeckux snemenmos JI. U. Mendeneesa.
[Ipennocelaky OTKPBHITHS 3aKOHA: HAKOIJIEHHE (PAKTOIOrMYEeCKOro MaTepuania, padoTsl
npemmectsennukos U. 5. Bepremnyca, 1. B. le6epeiinepa, A. 3. Illankyprya, JIx. A. Heronennca, J1. FO.
Meiiepa, cbe31 xuMHuKOB B Kapicpya, nuunoctHbeie kadecTBa [. . MenaeneeBa. Otkpeitue . U.
MemieneeBbIM epruoIn4eckoro 3akona. [lepsas popmynuposka ero. ['opusoHTanbHasi, BepTUKaIbHAS U
JTUaroHaJbHas Meproarndeckue 3aBucuMocTH. [lepruoanyeckuii 3aKoH U cTpoeHue aroMa. M30Tomnsl.
CoBpeMeHHOE MOHATHE XUMUYECKOT0 dJeMeHTa. 3akoHoMepHOCTb ['. Mosnu. Bropas ¢popmynupoBka
nepuoANYEecKoro 3akoHa. [lepuonnyeckas cucreMa u ctpoeHre aroma. GU3NYECKUil CMBICI MOPSIKOBOTO
HOMeEpa 3JIEMEHTOB, HOMEPOB IPYIIIBI U nepuoza. [IpuunHbl U3MEHEHHSI METAJUIMYECKUX U
HEMETAJUTMUYECKHUX CBOMCTB JIEMEHTOB B TPYIIAxX U MEPHOJaX, B TOM YUCIIe OOIBIINX U CBEPXOO0JIbIINX.
Tpetbst popMynIupoOBKa NEPUOUIECKOTO 3aKOHA. 3HAUYCHHE IEPUOIUUYECKOr0 3aKOHA U NMEPHOANYECKOM




CHUCTEMBI XUMUYECKUX 3JIeMeHTOB /1. 1. MenneneeBa niid pa3BUTUS HAYKU U IOHUMAaHUS XUMHYECKOU
KapTHUHBI MUpA.

Tema 2.Cmpoenue sewgecmea. (10 u)
Xumuyeckas ceazv. Eounas npupooa xumuieckoui céazu. VIoHHast XAMHYECKasi CBA3b U MOHHBIC
KpUCTAJIMYecKue pemeTku. KoBaneHTHas XUMHUECKas CBSA3b U €€ KiIacCu(PHUKaIus: 0 MEXaHU3MY
o0OpazoBanus (OOMEHHBIN U TOHOPHO-AKIIENTOPHBIH ), TI0 JIEKTPOOTPULIATEILHOCTH (TIOJISIpHAS U
HENoJIsIpHast), IO CIIOCO0Y MepeKphIBaHUS SJIEKTPOHHBIX OpOHTasel (CurmMa 1 mu), Mo KpaTHOCTH
(oguHapHas, 1BOMHAas, TPOMHAsl, OJIyTOpHas). [oaspHOCTE CBSA3M U NOJSAPHOCTH MOJIEKYJIBI.
Kpucrannnueckue pemerku s BEIECTB ¢ TOM CBS3bI0: aTOMHAs U MOJIEKyJsipHas. MeTtammnueckas
XUMHYECKasl CBSI3b M METAJUIMYECKAsl KpUCTAJUIMYECKas pelieTka. BonopoaHas cBs3b: MEXMOJIEKYIJISIpHAs U
BHYTPUMOJIEKYJIsipHas. Mexanusm 00pa3oBaHus 3TOM CBSI3U U ee 3HaueHue. MloHHas CBS3b Kak
IIPEACIIbHBIN ClIy4all KOBAJCHTHOM MOJISIPHOU CBS3H; IIEPEX0J OAHOIO BUA CBSI3U B IPYr'OM; pa3HbIe BUAbI
CBs3€l B OJIHOM BEILIECTBE.
Cesoticmea koganenmmuou xumuieckou cesa3u. HachlaeMocTb, OJIIPU3yeEMOCTh, HAIIPABIEHHOCTb.
['eomeTpust MOJIEKYIL.
Lubpuduszayus opbumaneu u ceomempusi MOIEKY.L.
Sp® - THOPUAM3AINS Y AIKAHOB, BOEI, aMMHAKa, aJIMa3a.
Sp? - rubpuIH3aIMs y COeIMHEHHi 60pa, aTKEeHOB, apEHOB, UEHOB, TPaduTa.
Sp - rubpuan3aIms y COeJUHEHUM Oepuiuns, alKUHOB, KapOuHa. ['eoMeTpus MONIeKyl Ha3BaHHBIX
BEIECTB.
Hucnepcnvie cucmemsi. IlonsiTue o nucnepcHbIX cuctemax. JucnepcuonHas cpea u aucrnepcHas dasa.
JleBATh TUIOB CUCTEM M UX 3HAUYEHUE B IPUPOJIE U JKU3HU YesloBeKa. J(ucrepcHas cucrema ¢ KUIKoMu
CpeJoii: B3BECH, KOJIJIOUIHBIE CUCTEMBI, UX Kiaccudukarus. 3omu u reinu. Dpdext Tunnans. Koarynsaus.
Cunepesuc. MonekyaspHble 1 UICTUHHBIE PACTBOPBI.
Teopus cmpoenus xumuyeckux snemenmos A. M. bymaeposa. 1lpeanocbuiku co3/1aHsl TEOPUU CTPOCHUS :
pabotsl nmpenmectseHHUKOB (K. b. [{roma, @. Bénep, 1. @. Kepap, ®. A. Kekyne), che3n
ecrectBoucneiTarenei B [llneiiepe, muunoctHsie kauectBa A. M. Bytieposa. OCHOBHbBIE NIOJIOKEHUS
COBPEMEHHOM Teopuu cTpoeHus. Bunbl uzomepun. Mzomepus B HeopraHudueckoi xumuu. Bzanmuoe
BJIMSIHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPraHMYECKUX BemlecTB. OCHOBHBIE HANPABIICHUS
Pa3BUTHS TEOPUU CTPOEHUS - 3aBUCHMOCTb CBOMCTB BEIIECTB HE TOJIBKO OT XMMHUYECKOT0, HO M OT UX
3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTpOoeHUsI. MHIyKIIMOHHBIN 1 Me30MepHbIN 3(h(PeKThI.
CrepeoperysipHOCTb.
Huanexmuueckue ocrosvl 00wHOCMU 08YX 8e0VUuUX meoputl Xumuu. JInaaeKTHIECCKUE OCHOBBI OOIIHOCTH
teopun nepuoanyHoctu Jl. . Menneneesa u teopuu crpoenus A. M. bBytnepoa B craHoBieHnH (paboThbl
Ipe/IeCTBEHHUKOB, HAKOIIEHHE (DAaKTOB, yUaCTHE B Che3/1aX, PyCCKHI MEHTAJIMUTET), IpeCcKa3aHUU
(HOBBIX A5IeMeHTOB- Ga, Se, Ge 1 HOBBIX BENIeCTB - H300yTaHa) U pa3BUTHH (TpU HOPMYITHPOBKH).
Ilonumepul opeanuueckue u Heopeanuieckue. OCHOBHbIE OHATHA XuMuu BMC: cTpykTypHOE 3BEHO,
CTENeHb MOJIMMEpPHU3alluu, MOJIeKyIsipHas Macca. CriocoObl mosydyeHus: HoaumMepoB. Peakiiuu
HOJMMEPHU3aIMU U MONMKOHAeHcauu. CTpoeHue MOoIMMEpPOB: reoMeTprudeckas hopMa MaKpoMOJIeKyT,
KPUCTAIIMYHOCTh U aMOP(HOCTH, CTEpEOperysipHOCTh. [loaumepbl opranndyeckie 1 HeOpraHM4ecKue.
Kayuyku. [Tnactmaccel. Bonokna. buononumMepsr: 0enku ¥ HyKJI€MHOBBIE KUCIOTHI.
JdemoncTpanuu. Mozeny KpUCTaUIMYECKUX PEMIETOK BEIIECTB C PA3JIMYHBIM TUIIOM CBsize. Moaenu
MOJIeKYJ pa3uyHoi reomerpun. Kpucrammyeckue pemérku anmasa u rpadura. O6pasibl pa3inyHbIX
cucteMm c xuakoi cpenoit. Koarymsmus. Cunepesuc. ddpdext Tunpans. Moaenu n3oMepoB CTpYKTYpHOH U
npocTpaHcTBeHHOU n3oMmepuu. CBoiicTBa Tonyona. Komekius miactmace U BosokoH. OOpasiibt
HEOPTraHWYECKHUX MOJIMMEPOB: cephl. [ImacTudeckoit, pocdopa kpacHoro, KBapia u ap. Mozjenn MoJIeKy
oenkoB u JIHK.
JlaGopatopHbie onbIThl. 1. CBOKCTBA THAPOKCUIOB AIEMEHTOB 3 niepuoja. 2. O3HaKOMIICHHE C
o0pa3iaMu MIacTMacc, BOJIOKOH, HEOPTaHMUECKUX MOJTUMEPOB.

Tema 3 Xumuueckue peaxuyuu. (12 u)



Knaccuduxayus xumuueckux peakyuil 6 opeanuieckou u Heopeanuyeckou xumuy. IToHATHE O XUMUYECKOM
peakiuu, e€ OTIIMYKE OT SACPHON peakunu. Peaknuuy autoTponusanuu 1 nzomepusannu. Peakiumy,
UYyIMEe ¢ U3MEHEHUEM COCTaBa BEIIECTBA: M0 YUCIY U XapaKTepy pearupyromux 1 00pa3yronmxcs
BElIEeCTB (Pa3iokKeHHs, 3aMeIleHUs, 0OMEeHa, COeIMHEHNs); TI0 U3MeHeHuto cTenenei okucienus (OBP u
He OBP); o TemmoBomy a3 dexTy (9K30- U S3HIOTEpMUYECKHE); 10 (a3e (TOMO- 1 reTepOreHHbIE); 10
HanpaBJlieHUIO (0OpaTuMble U HeoOpaTUMBbIE); IO HCIOIb30BAHHUIO KaTaIU3aTopa (KaTalTuTUYECKUue U
HEKATAIUTUYECKHE); 10 MEXaHU3MY (paJIuKaJIbHbIE U MOHHBIC); 110 BUY SHEPTHH, UHULIUUPYIOLIEH
peakuio (hoToXUMHUYECKUE, paAHallMOHHBIE, JIEKTPOXUMUYECKHIE, TEPMOXHUMHUUECKHUE).

Bepoamnocmv npomexanusa xumuyeckux peakyui. 3aKOH COXpaHEHUs YHEPruu. BHyTpeHHsIs1 sHEprus
peakuwmii. TermoBoit agdexr. Tepmoxumuueckue ypaBHeHnus. Ternora oopasoanus. 3akoH ['. 1. 'ecca.
Outponusi. BO3MOXXHOCTh TPOTEKaHUS PEaKUid B 3aBUCUMOCTH OT U3MEHEHHUS SHEPTUH U SHTPOIIHH.
Ckopocmb xumuueckux peakyui. Pakmopul, enudiowue na ckopocms peakyuu. IIoHsATHE O CKOPOCTH.
CKopoCTb FOMO- U T€TEpOreHHON peakiuil. JHeprust akTuBalu. PakTopbl, BIUSIOLIME HA CKOPOCTh
peakLMii: NpUpoa pearupyrolux BEUIECTB, KaTaIu3aTophbl, TEMIIepaTypa, KoHueHTpamus. Karanus romo-
U TeTePOTeHHBIN, UX MeXaHu3Mbl. DePMEHTHI, UX CPABHEHUE C HEOPTAaHUYECKUMHU KaTaJIn3aTOPAMU.
Wuruburopsl U Kataautuyeckue sabl. [loBepXHOCTh COMMPUKOCHOBEHUS PearupyroniiuxX BEUIeCTB.
Xumuyeckoe pasnosecue. TloHSITHE O XUMUYECKOM paBHOBECHH. PaBHOBECHbBIE KOHIICHTPAIIUH.
JunamuuHoCTh paBHOBecHs. KoHcTaHTa paBHOBecUsl. PaKTOPbI, BIUSAIOIINE HA CMELIEHUE PABHOBECUS:
KOHIIEHTpauusl, 1aBjieHue, reMneparypa. [Ipunnun Jle [arenbe.

Oxucaumenvno-soccmanosumenvivle peakyuu(OBP). Ctenenb okucnenus. Knaccudukanus peakmuii B
cBete AekTpoHHou Teopun. OcHoBHbIe TOHATHSI OBP. Metoasl coctaBnenus ypasuenuit OBP: meton
3IEKTPOHHOTO Oasianca, MeToA nonypeakuuii. Brausuue cpeast Ha nporekanne OBP. Kiaccudukanus
OBP. OBP B oprannueckoil XMMHH.

Onexkmporumuyeckas ouccoyuayus. (3./].) DIEKTPOIUTHI U HEAIEKTPOIUTHL. MeXxaHu3m
AIEKTPOIUTUYECKON AUCCOLUALMH C PA3TUYHBIM BHIOM CBsi3u. CBOMCTBA KATHOHOB M aHMOHOB. KHUCIIOTHI,
conin, ocHoBaHus B cBere J.J[. Crenens J./1.1 €€ 3aBUCUMOCTb OT IPUPOJIBI JIEKTPOIUTA U €r0
koHueHtpanuu. Koncranrta auccounanuu. Ctynendaras nuccoruanus. CBONCTBa pacTBOPOB
3JIEKTPOJIUTOB.

Booopoonuvuii noxasamens. Jlucconmanus Bonbl. Koncranta e€ nuccornuanuu. MoHHOE Tpon3BeieHne
BoJbl, Bogopoanslii nokaszarens - pH. Cpeabl BOOHBIX pacTBOPOB 3JEKTPOJIUTOB. 3HAUEHHUE BOJOPOIHOTO
MOKa3aTelst Il XUMUYECKUX ¥ OMOJIOTHYECKUX TPOIIECCOB.

Tuoponus. Tloustue ruaponusa. [ MaAPOIN3 OpraHMYECKUX U HEOPTraHNUECKUX BEIIECTB (TaJOreHAKaHOB,
CJIOKHBIX 2(pUpOB, yriaeBoa0B, 6enkoB, AT®) u ero 3naueHue. [ 'uaponaus coneit - Tpu cirydas.
Crynenuatsiii ruaponus. Heo6patumeriii ruaponus. [Ipaktudeckoe 3HaueHue rugponusa. K
Hemoncrpauuu. [Ipespamenue kpacHoro ¢ocdopa B Oenblii; Kuciaopoaa B 030H. [lonydyenue kucmopoaa
13 MepoKcuia BOAOpoaa, Boasl. Jlerunpartanus stanona. [lenouka: P--- P2Os --- H3POg4; cBolicTBa
YKCYCHOM KHCTIOTBI; TPU3HAKK HEOOPATUMOCTH PEaKIiii; CBOMCTBA METAJIJIOB, OKUCJICHHUE allbJIETH/Ia B
KHUCTIOTY U CIIUPTA B anbjAerua. Peakunu ropenus, 5Kk30TepMHUUecKre peakiuu (ooeciBeunBanue OpoMHOM
BOJIbI U TIEpPMaAHTaHaTa KaJus dTHICHOM, TallleHUe U3BECTHU U JP.) U SHIOTEPMHUECKUE PEAKITUN
(pa3noskeHue KaIMHON ceMuTphl, Ouxpomara kanus. B3anMopelicTBre IIMHKA C pACTBOPAMU CEPHOM U
COJITHOM KHUCJIOT TIPH Pa3IMYHBIX TEMIIepaTypax U KOHIEHTPAIIUU COJITHON KUCIIOTHI;, Pa3IOKEHUE
nepoKCcHIa BOJIOpo/Ia Ipu oMoty okcuaa mMaprania (1V), karanassl cbIporo msica 1 KapToQers.
B3anmopeiicTBre IMHKA pa3IMYHON TOBEPXHOCTH (TIOPOIIIKA, MBUIX, TPAaHYII) ¢ KUCIOTOU. Moaenb
«xunAmero» cnos. CMerieHne paBHOBECHUS B CUCTEME Fe**+3CNS= Fe(CNS)3; omMbLIICHHE )KUPOB;
peakuuu 3TepuduKanuu. 3aBUCUMOCTb cTeneHu J.J[. yKCyCcHOM KUCIOThI OT pa3zbaBienus. CpaBHEHHE
CBOMCTB PacTBOPOB CEPHOM M CEPHUCTON KHUCIIOT; MypPaBbUHOM M YKCYCHOM KUCTIOT, TUAPOKCH/IA JTUTHSL.
Kanus u Hatpus. UHauKaTopsl 1 M13MEHEHUE MX OKPACKH B Pa3IMUHBIX cpefax. UHnukaTopHas Oymara u
€€ UCnoJIb30BaHue IS onpeesieHust pH CitoHBI, )KenyJO4HOro COKa, IPYTUX COKOB OPraHM3Ma YeJloBeKa.
CepHOKHCIBIN U hepMEHTATUBHBIN THIPOJIU3 YIIIEBOIOB. [ maponn3 kapOoHATOB, CyIb(aToB, CUITUKATOB
HIENTIOYHBIX METAIJIOB; HUTPATOB IuHKa win cBuHia (11). ['maponus kapOuna KambIus.

JlaGopatopubie onbIThl. 1.Iloydenne kucaopoia pa3iokKeHrneM NepoKCHIa BOJAOPOAa U IEpMaHranara
kamus. 2.Peakuuu, uaymue ¢ o0pa3oBaHHEM OCajKa. Ta3a, BOJbI Ui HEOPTAHHYECKUX W OPTaHUYEeCKHX




kucioT.3.Mcnonp30BaHre MHAMKATOPHON Oymaru i onpenaeneHus pH CltoHBI, )KeTyJ0YHOTO COKa.
4.Pa3nuyHbIe Cily4au TUIpoJin3a COoJeHn.

Tema 4. Bewyecmea u ux ceoiicmea. (15 u )
Knaccuduxayus neopeanuueckux sewecms. Ilpocteie u crnoxubie BemecTBa. OKCUIBI, UX
knaccupukanus. ['uapokcuapl (0OCHOBaHUSA, KUCIOPOIHbIE KUCIOThI, AM(MOTEPHBIE TUAPOKCUIBI).
Kucnorsl, ux knaccudukanus. OcHoBaHus ,ux kinaccupukanus. Coiau cpeHue, KUCIble, OCHOBHBIE U
KOMIUIEKCHBIE.
Knaccuduxayus opeanuueckux sewyecme YrneBonopo bl U KIacCU(PHUKAIHS BEIIECTB B 3aBUCIMOCTH OT
CTPOEHUS YIIIEpOoAHOM Lenu (anpaTHUecKue U HUKIMYECKHE) U OT KPaTHOCTH CBsA3eH (TIpeliesbHbIe U
HenpeaenbHblie). ['omonornyeckuii psa. [Ipon3BoaHbIe yriIeBOAOPOAOB: TaJOr€HAIKaHbI, CIIUPTHI, (PEHOJBI,
JIBJIETU/BI U KETOHBI, KAPOOHOBBIE KUCIIOTHI, IPOCTHIE U CII0KHBIE F3(UPbI, HATPOCOEIUHEHNS, aMUHBI,
AMUHOKHMCIIOTBI.

Memannwi. I10510k€HAE METAIITIOB B IEPUOJUYECKON CUCTEME U CTPOEHHUE UX aTOMOB. [IpocTeie
BEIIIECTBA-METAJLIBI: CTPOCHUE KPUCTAIUIOB M METaJUTMYeCKast XUMHYecKast CBA3b. Aiorponus. O0mue
(u3nyeckre CBOMCTBA METAJUIOB M BOCCTAHOBUTENbHbIE CBOMCTBA MX: B3aUMOJICHCTBHE C HEMETAIIaMU
(KHUCTIOpOOM, TAJIOT€HAMU, CEPOM, a30TOM, BOJIOPOJIOM), C BOAOW, KMCIIOTAMHU, PACTBOPAMHU COJIEH,
OpPraHMYeCKHMHU BeIllleCTBaMHU (CIIUPTaMH, raJIoreHaJIkaHaMu, (PEHOJIOM, KWJITaMH), cO 1esnodaMu. OKCHbl
Y TUJPOKCH/IBI METAJJIOB. 3aBUCUMOCTb CBOMCTB 3TUX COEAMHEHUN OT CTENEHEHN OKUCICHUS METAJLIOB.
3HaueHUE METAUIOB B IPUPOJIE U KU3HU OPraHU3MOB.

Kopposusa memannos. Ilonstue koppo3uu. XumMuyeckasi KOppo3us. DIEKTPOXUMUYECKask KOPPO3UsL.
CriocoOb!I 3alUThl METAIIOB OT KOPPO3HH.

OO61ue cBoicTBa MOJIy4€HHs METaJIOB. MeTaibl B IPUPOAE. METAJUIYPIUsl U €€ BUAbL: IUPO- U TUIPO-
INEKTPOMETAILTYPIUs. DIEKTPOIU3 PACIIIABOB U PACTBOPOB COEIMHEHUI METAIIIIOB U €r0 3HA4YCHHUE.
Hememannwi. _I1osoxeHne METAIUIOB B IEPUOIUYECKON CUCTEME, CTPOCHHUE UX aTOMOB.
OneKTpooTpULATENIbHOCTD. VIHEpTHBIE ra3bl. J|BOMCTBEHHOE NIOJI0KEHNE BOJIOPOAA B IEPUOIUIECKON
cucreme. Hemeraisl - mpocThle BelecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOCHUE UX. AJUIOTPOIHUS.
XMMHYECKHE CBOWCTBA HEMETAIIOB. OKHUCIUTENIBHBIE CBOMCTBA: B3aUMOAECUCTBUE C METAJUIAMH,
BOZIOPOJIOM, MEHEE NIEKTPOOTPULATEIbHBIMA HEMETAIUIAMH, HEKOTOPBIMU CJIOKHBIMH BELIECTBAMU.
BoccranoBuTenbHbIE CBOMCTBa HEMETAIIJIOB B PEAKLUAX CO (PTOPOM, KUCIOPOIOM, CIIOKHBIMU
BEIIECTBAMHU-OKUCIUTENAMU (a30THOM U CEpHOM KHUCI0TaMu U Jip.). BomopoaHsie coeuHeHus
HemeTa/ioB. [TomydyeHne ux cuHTE30M U KOCBEHHO. CTpPOEHHME MOJIEKYI U KPUCTAJIOB 3TUX COEAMHEHU.
®uznyeckue cpoiictBa. OTHOLIEHNE K BoJie. MI3MeHeHHe KUCIIOTHO-OCHOBHBIX CBOMCTB B NEpHOJaX U
rpynmnax Heconeobpa3zytomue u coneobpasyromue okcuasl. Kucnopousie kucnotsl. 3mMeHenue
KHUCJIOTHBIX CBOMCTB BBICIIMX OKCHJI0B U THUPOKCUIOB HEMETAJJIOB B IEPUOJIaX U Irpynnax. 3aBUCUMOCTb
CBOMCTB KHUCJIOT OT CTEIIEHU OKHUCIIEHHUs HEMETAJLIA.

Kucnomul opeanuueckue u neopeanuyeckue. KuciaoTsl B CBeT€ IPOTOIUTHUECKON TeopuH. ColpsiKeHHbIE
KHCJIOTHO-OCHOBHBIE napbl. Knaccugukaius opraHmueckiux 1 Heopranndeckux kuciot. OOmume cBoicTBa
KHCJIOT: B3aUMOJICUCTBUE OPTaHUYECKUX U HEOPTAHUUYECKUX KUCIIOT C METAJNIAMU, OCHOBHBIMH U
aM(pOTEpHBIMU OKCHJIAMH U TUAPOKCHIAMH, C COIISIMU, 00pa3oBaHHE CIOXKHBIX 3pupoB. Oco6eHHOCTH
CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIOT. OCOOEHHOCTH CBOICTB YKCYCHON U MypaBbUHOM
KHCJIOT.

OcHnosanus opeanuieckue u neopeanuyeckue. OCHOBaHUS B CBETE MIPOTOJIUTUUECKONW TEOPUH.
Knaccudukanus opraHnuecKux 1 HEOPraHMYeCKHX OCHOBaHUH. XMMHUECKUE CBOICTBA IIeI04Yel U
HEPAaCTBOPUMBIX OCHOBaHMH. CBONCTBA OECKUCIOPOIHBIX OCHOBAHUN: aMMHUaKa U aMMHOB. B3anmHoe
BJIMSTHUE aTOMOB B MOJIEKYJTYy QaHWJIMHA.

Amgpomepnsbie opeanuueckue u Heopeanuyeckue coeourenus. AMPpOTEepHbIE COEMHEHUS B CBETE
IPOTOJIUTUYECKOH Teopur. AMPOTEPHOCTb OKCHJIOB U THJPOKCH/IOB MEPEXOTHBIX METAIIIOB!
B3aUMOJICVCTBUE C KUCIOTAMH U IIETOYAMH.

Llonamue o komniexcHvix coedunenusax. Kommiuexkcoodbpa3oBareb, JIUTaH bl, KOOPIUHAIIMOHHOE YUCIIO,
BHYTpeHHss cdepa, BHeuHs s cgepa. HomeHkiaTypa gaHHbIX coennHeHui. [Ipumeps! coequHeHHH.




AMpOTEpHOCTh AaMUHOKHUCIIOT: B3aMMOACHCTBIE aMUHOKHCIIOT CO IIEJI0YaMH, KUCJIOTaMH, CIIUPTaMHU, IPYT
¢ apyroM (oOpazoBaHKE MOJUTICNITHIOB), 00pa30BaHUE BHYTPEHHEH COIM (OUITOISIPHOTO HOHA).
Lenemuueckas c6:a3b MeAHcOY KNACCAMU OP2AHUYECKUX U HeopeaHudecKux coedunenut. [ToHsTHE O
TEeHETUYECKOM CBSI3U U T€HETUYECKHX PsiJIaX B HEOPraHMYEeCKON U oprannyeckoil xumun. ['enernyeckue
psiabl MeTaiIa (Ha MpuMepe KaJbIHs U jKese3a), HeMeTayuia (cepbl M KpeMHHUS ), IEPEXOIHOTO HJIEMEHTa
(unHka). ['eneTnyeckue psabl M T€HETHUECKAs CBSI3b B OPraHMYECKON XUMUU (COEIUHEHUS JBYXaTOMHOTO
yriepoza). ETMHCTBO Mupa BeliecTs.

Jdemoncrpanun. Komnexknus «Knaccudukanus HeOpraHndeckux BeLIeCTB» U 00pa3iibl IpeacTaBuTeNel
kiaccoB. Komnekius «Kinaccupukanus opraHMuecKuX BEIIeCTBY» U 00pa3Libl IPEACTABUTENEH KITaCCOB.
Mogenu KpucTaindeckux peméTok MeTauioB. Koekius MeTaioB ¢ pa3HbIMU (PU3UYECKUMU
cBoiicTBamu. B3aumoseiicTBue TUTHS, HATPUs, MarHU U jKeJie3a ¢ KUCIOPOIOM; HIETOYHBIX METAJIIOB C
BOJIOH, ciUpTamu, (PEHOJIOM; IIMHKA C PACTBOPAMU COJISTHOM U CEPHOM KUCIIOT; HATPUS C CEPOIi; aTlOMUHUS
C MOJIOM; JKeJie3a C paCTBOPOM METHOT0 KyIopoca; allOMHHHUS C pAaCTBOPOM e€IKOro HaTpa. OKCHUIBI U
rUApPOKCHAbI XpoMa. Koppo3us MeTauioB B 3aBUCUMOCTH OT YCJIOBHA. 3aliuTa METAIOB OT KOPPO3UU:
00pa3ibl «HEepKABEEK», 3aAIUTHBIX MOKPHITHH. Komekius pya. DIeKTposin3 pacTBOpoB coieil. Monenu
KPUCTATMYECKHUX PELIETOK HOAa, alnMasa, rpadura. Amnorponus pocdopa, cepbl, KUCIOPOIa.
BsanmopeiicTBre Boopo/ia ¢ KHCIOPOJOM; CYPbMBI C XJIOPOM; HATPHS C HOJIOM; XJIOpa C PaCTBOPOM
OpomuIa Kanusi; XJIOPHOM U CEPOBOAOPOIHON BO/IBI; OOECIIBEUHBAHUE OPOMHOI BOBI ATHIICHOM WU
anerusieHoMm. [lomyueHnne u cBOMCTBA XJIOPOBOAOPO/IA, COMSTHON KUCIOTHI 1 aMMuaka. CBOMCTBA COJISTHOM,
pa30aBICHHON CepHO U YKCYCHOM KUCIOT. B3aumoielicTBue KOHIICHTPUPOBAHHBIX CEPHOIL, a30THOM
KHCJIOT U Pa30aBICHHOM a30THOM KHCIIOTHI C Me/bI0. Peakuus «cepedpssHoro 3epKanay Uit MypaBbHHON
KHUCTOTHI. B3aumoielicTBre pacTBOpa THIPOKCH 1A HATPUS C KUCIOTHBIMU OKcuaaMu (okcuaom docdopa
V), aMmdoTepHbIMU THAPOKCHIAMH (THAPOKCUAOM IIMHKA). B3aumoaeiicTBue aMmmMuaxa ¢ XJaopoBOJOpPOIOM
Y BOJIOI. AHAJIOTUYHO JIJIsl MeTUIaMuHa. B3aumoielicTBue aMMHOKHCTIOT C KUCIOTaMH U LIEII0YaMHU.
OcymiectBiieHne npeppaieHuid peakuuii. [lonydenne KOMIIEKCHBIX COSTMHEHUN.

Jla6opaTopHble onbIThbl. O3HaKOMIIEHUE C 00pa3liaMu IpeCTaBUTeNel KJIacCOB HEOPTaHUYECKUX
BemiecTB. O3HaKOMIJIEHHE ¢ 00pa3IaMu MPEACTAaBUTENCH KIIACCOB OpraHMYecKuX BeniecTB. O3HaKOMIIEHHE
¢ xKoyekiuen pya. CpaBHEeHHE CBOWCTB KPEMHHUEBOM, (hOCHOPHOIA, CEPHOI U XJIOPHOM KUCIIOT; CEPHUCTOM
U CEpHOM KHUCIIOT; a30TUCTON U a30THOM KucaoT. CBOICTBa CONIIHOM, cepHOM (pa30aBiIeHHOI) U YKCYCHOM
kucnoT. BzaumogeiicTBue ruapokcuaa Hatpus ¢ coiisiMu (cynbdarom meau (1) u xmopugom ammonus).
Paznoxenne rugpokcuna menu. [lomyuenue n am@oTepHbIe CBOWCTBA THAPOKCHIA ATFOMHHUS.

Tema 5. Xumuueckuit npakmuxym (7 u )
1. [Toryuenue, codupanue 1 pacrio3HaBaHUE ra30B U U3yUYEHUE X CBOMCTB.
2. Pemenuie skcriepuMEHTANBHBIX 3aJ1a4 [0 ONPEIEICHUIO MJIACTMACC U BOJIOKOH
3. CKOpOCTh XUMHUECKHUX PEAKIINii, XHMHUYECKOE PAaBHOBECHE.
4. CpaBHEHHE CBOMCTB HEOPTAHUUECKUX U OPTaHUYECKUX COCTMHECHHM.
5. Pemenne skcriepuMeHTaNbHBIX 33724 10 TeMe «[ uapomusy.
6. PenieHne sKCriepruMEeHTaIBHBIX 33124 TI0 HEOPTAHUYECKON XUMUH.
7. I'enerudeckas cBsI3b MEXK/y KJIacCaMU HEOPTAaHUYECKUX U OPTaHMYECKHUX BEIIECTB.

Tema 6. Xumus u oowecmeo (2 u)
Xumus u npouzeodcmeo. XUMHUYECKask IPOMBIIUIEHHOCTh U XUMUYECKHE TeXHOJIOTHH. ChIpbe JUIs
XUMHYECKON IIPOMBIIUIEHHOCTH. Bojja B XUMHUYECKOW MTPOMBIIITIEHHOCTH. DHEPIHs 151 XUMHUYECKOTO
npou3BoJcTBa. HayuHble MpUHIUIIBI XMMHUUYECKOTO MPOM3BOACTBA. 3alllUTa OKpY’Kalolel cpebl U OXpaHa
TpyZAa IPpYU XUMUYECKOM NTPOU3BOACTBE. OCHOBHBIE CTAJUU XUMUYECKOT0 NMPOoU3BoAcTBAa. CpaBHEHME
IIPOU3BOJICTBA aMMHaKa U METaHOJIa.
Xumusa cenvckoe xo3siicmeo.  XUMU3aLKS CEIbCKOT0 X035MCTBA U €€ HanpaBiieHus. PacTenns u nousa,
nouBeHHbIH nornomatoumii kommmieke (IT1K). Y noOpenus u ux knaccudukanus. XuMU4eckue cpeacTa
3alUThl pacTeHuil. OTpunaTeabHbIe MOCIEACTBUS IPUMEHEHNUS ECTUIMIOB U 60pb0a ¢ HUMH. XUMHU3aLUs
YKUBOTHOBOJICTBA.




Xumus u 9xonocus. XUMHUYECKOe 3arps3HEHHE OKpYykaromiei cpenbl. Oxpana ruapocdeps OT
XUMHUYECKOro 3arpsi3HeHus. OXpaHa MouBbl OT XMMHUYECKOTO0 3arpsisHeHus. OxpaHa atMocdepsl OT
XUMHUYECKOro 3arpsi3HeHus. Oxpana (Giaopsl U GayHbI OT XUMHUYECKOTO 3arpsisHeHUs. bruoTexHonorus u
TE€HHAasl NHKEHEPUsL.

Xumus u nosceonesnas scusib yenosexa. JlomamHss anteka. Moromue u guctsmue cpeacrsa. CpeacTsa
00pbObI C OBITOBBIMU HaceKOMbIMU. CpeicTBa TUYHON TUTHEHBI U KOCMETUKH. XHUMUS U MHIIA.
MapkupoBKa yrakOBOK MHUIIEBBIX U TUTHEHUYECKUX MPOJAYKTOB U YMEHUE UX YUTATh. DKOJIOTHS KIJIUIIA.
XUMHS ¥ TEHETHKA YEJIOBEKA.

JemoncTpanun. Mojenu Ipou3BoOACTBa CEPHON KHCIOTH 1 aMMuaka. Komekuus ynoopenuit u
nectunu10B. O0pasibl cpeicTB OBITOBOM XUMHH U JIEKAPCTBEHHBIX MTPErapaToB.

JlaGopaTopHbie onbIThI. O3HaKOMIICHHE C KOJUIEKIIMEH yIoOpeHuii u necTuimoB. O3HaKOMIIEHHE C
oOpa3iamu cpeacTB ObBITOBOM XUMHUU U JIEKAPCTBEHHBIX MPENapaToB.

Tema 7. PenieHue pacueTHbIX 32124 M0 XumMuu (2 1)
Pemienue 3a1a4 Ha BBIBOJI XMMUYECKHX (POPMYII IO IPOLICHTHOMY COJIEP>KAaHUIO 3JICMEHTOB
Pemenue 3a1a4 Ha BBIBOJI XMMHUECKUX (POPMYJI IO MPOJYKTaM CrOpaHUs
Pemenne koMOMHUPOBAaHHBIX 3a/1a4

TPEBOBAHUA K YPOBHKO YCBOEHUA NMPOIrPAMM

B pesynbsmame u3y4yeHusi OaHHOU nNpozpaMMbl M0 XuMuu Ha 6a3080M ypPOBHEe yYeHUK
OOJIKEeH

3HATH / HIOHUMATH

® BaIICHeNUEe XUMUYECKUe NOHAMUA. BEUIECTBO, XHUMUYECKUM DJIIEMEHT, aToM, MOJEKYJa,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJIEKYJIApHAs MAacChbl, MOH, QJUIOTPOINUsA, W30TOIbI, XMMHUYECKas CBSA3b,
IEKTPOOTPHUIIATEIIFHOCT, BAJICHTHOCTD, CTETICHh OKHCIICHUS, MOJIb, MOJIIPHAsT Macca, MOJIIPHBIA 00BEM,
BEILECTBA MOJIEKYJSIPHOTO W HEMOJEKYJISIPHOIO CTPOEHUS, PaCTBOPBI, BJEKTPOJIUT U HEIIEKTPOIUT,
AJIEKTPOJIUTAYECKAS] JUCCOLMAIINS, OKUCIUTEIh W BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBJICHUE,
TErIoBOM 3(dexT peakiuu, CKOPOCTh XHMHYECKOW pEakIuu, KaTaau3, XHMHUYECKOe pPaBHOBECHE,
YTIIEPOJIHBIN CKeTEeT, GyHKIMOHATbHAS TPYIIa, H30MEPHSs, TOMOJIOTHS;

® OCHOGHbIE 3AKOHbBl XUMUU. COXPAHCHHS] MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, MEPUOIUYCCKUN
3aKOH;

® OCHO6HbIE Meopuu XuMuu. XAMUYECKOW CBSI3U, DIJIEKTPOIUTUYECKOM IUCCOLMALUU, CTPOCHUS
OPraHUYEeCKUX COCTMHEHUN;

e gadicHellue 6euiecmea U Mamepuanbl. OCHOBHBIC METAJIIIBI U CIUIABHI; CEpHAs, COJISIHASI, a30THAs
U YKCYCHasi KHUCJIOTHI; IIEJIOYH, aMMHAK, MUHEpAIbHbIE YJOOpPEHHs, METaH, dTUJICH, alleTUJIeH, OCH301,
ATaHOJI, KUPBI, MbLJIa, TIFOKO3a, caxapo3a, KpaxMal, KJieT4yaTka, OCJIKH, UCKYCCTBEHHBIE U CUHTETHYECKUE
BOJIOKHA, Kay4yKH, TJIACTMACCHI;

yMeTh
. Ha3b16amp N3y4EHHbIE BEIIECTBA N0 «TPUBHAIBHON» WA MEXKIYHAPOIHON HOMEHKIIATYpE;
. onpeodenAams. BAICHTHOCTb U CTENEHb OKUCICHHUS] XUMUYECKUX JIEMEHTOB, THIT XUMUYECKOU CBSI3U B

COEMHEHUSAX, 3apsi MOHA, XapaKTeP CpeAbl B BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX COEIUHECHUM,
OKHCJIHTECIIb U BOCCTAHOBUTCIIb, MPUHAAJICI)KHOCTh BCHICCTB K PA3JIMYHBIM KjIacCaM OpPraHNMYCCKHUX
COE€IUHEHMI;

. Xapakmepu3oeams: 3IEMEHThl MaJbIX MEPUOAOB IO UX IMOJOKEHHUIO B MEPUOJAMYECKON CUCTEME
JA.N.MenneneeBa, oOmue XHMHYECKHE CBOWCTBA META/UIOB, HEMETAJUIOB, OCHOBHBIX KJIAaCCOB
HEOPraHWYECKUX M OPraHUYECKUX COCAMHEHUH; CTPOCHHUE W XHMMHUUYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHUYECKHX COCTMHEHUN;



00BACHAMY . 3aBUCUMOCTb CBOWMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; MPUPOJY XUMUUYECKOU
CBSI3U (MOHHOM, KOBAJICHTHOW, METAJUTMYECKON), 3aBHCUMOCTh CKOPOCTH XHUMHYECKON peakiuu U
MOJIOKEHUS XUMUYECKOTO PAaBHOBECHS OT pa3IMyHBIX (PAaKTOPOB;

6bINOJIHAMb XUMUYECKUIL IKcnepumernm 110 PACIIO3HABAHUIO BaXKHEHIIINX HCOPraHNYCCKUX U
OpTraHU4YC€CKUX BEIICCTB,

npo6oOumMy CaMOCTOSITENIbHBIA MOUCK XMMMUYECKOW HMH(OpMaIUK € HUCHOJIb30BAaHUEM pa3IMUYHBIX
UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX HM3/IaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCII0JIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUH 1151 0OpabOTKH U Nepejaud XMMUYECKOH HHPOPMALIUU U
ee MpeJICTaBICHH B Pa3InYHbBIX (hopMax;

HCII0JIb30BATH npnoﬁpeTeHHme JHAHUA H YMCHHA B HpaKTH'{eCKOﬁ ACATECJIBbHOCTH H

NOBCEAHEBHOM KM3HM JIJIS:

OO0BSICHEHUS XUMHYECKHUX SIBJICHI/If/’I, MPOUCXOAAIIHNX B IIPUPOJC, 6LITy " Ha IMPOM3BOACTBE;

OnpeieJICHUsT BO3MOKHOCTU NPOTEKAHUS XUMUYECKUX IPEBpPALICHUN B Pa3IUYHBIX YCIOBHSIX U
OLIEHKH UX ITOCJIEICTBHII;

OKOJIOTHYCCKH I'PaMOTHOI'O ITIOBCACHUS B OKPY)KEII-OH_Ieﬁ cpeac;

OLOCHKH BJIMAHHA XUMHUYCCKOI'O 3arpA3HCHUS OKPY)KEIIOH_Ieﬁ CpCAbl Ha OpraHu3M 4YCJIOBCKA U APYIUc
JKHUBBIC OpPTaHHU3MBbI;

Oe3omacHoro oOpalleHuss C TOPIOYMMU M TOKCUYHBIMHU  BELIECTBAMHM, J1a0OpaTOPHBIM
000pyIOBaHUEM;

IMPUTOTOBJICHUA PAaCTBOPOB SaﬂaHHOﬁ KOHOCHTpAallUu B 6HTy 1 Ha ITPOU3BOACTBC,

KpHTquCKOﬁ OLOCHKHU JOCTOBCPHOCTHU XUMHUYECKOM HH(bOpMaHHH, HOCTyrI&IOH.IGfI H3 Pa3HbIX
HCTOYHUKOB.

B pe3ynbmame u3y4YyeHusi XuMuu Ha npogusibHOM YPO8HE yYeHUK OOJIKeH

3HATH/MOHUMATH

POJIb XUMUU 8 eCIeCME803HAHUN, €€ CBS3b C IPYTHMMHU €CTECTBEHHBIMHI HAyKaMH, 3HAUYCHHUE B KU3HU
COBPEMEHHOT0 00IIIeCTBa;

eadicHellue XumMudyecKue NOHAmMUA . BEIIECTBO, XUMUYECKUN JJIEMEHT, aTOM, MOJIEKyJa, Macca
aTOMOB M MOJIEKYJI, HOH, PaUKaJl, aJUIOTPOINHUs, HYKJIU/IBl ¥ U30TOIBI, aTOMHBIE S-, P-, d-opOuTany,
XUMHUYECKasi CBS3b, AJIEKTPOOTPHUIATEIFHOCTh, BaJCHTHOCTh, CTEMEHb OKWCICHUS, THOpUAM3AIHS
opOuTanel, IpOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ, MOJIb, MOJSIpHas Macca, MOJISIPHBIM 00beM,
BEILIECTBA MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTIO CTPOEHMS, KOMIUIEKCHBIE COEAUHEHHUS, TUCIIEPCHBIE
CHCTEMbI, HCTUHHBIE PACTBOPHI, JIEKTPOJIUTHYECKAS JUCCOLUUALMSA, KUCIOTHO-OCHOBHBIE PEAKIIMU B
BOJIHBIX pacTBOPAX, TMAPOJIU3, OKUCIEHUE U BOCCTAHOBJIEHUE, DJIEKTPOJIU3, CKOPOCTh XUMUYECKOU
peaKiu, MEXaHW3M peaklMH, KaTaiu3, TeIioBOoM »(h(eKT peakuuu, SHTAIBIUSA, TEIIoTa
o0pa3oBaHUs, SHTPOMUS, XUMHUYECKOE PaBHOBECHE, KOHCTAHTa PaBHOBECHsI, YIJIEPOJIHBIN CKEIeT,
(GyHKIMOHATBHAS TPYIIa, TOMOJIOTHS, CTPYKTYPHAsl M MPOCTPAHCTBEHHAS! N30MEPUsi, MHIYKTHBHBIN
U Me30MEepHBIN 3P HEKThI, AIeKTPOPIII, HYKIEO(HI, OCHOBHBIC THIIHI pEaKIUi B HEOPTaHUYECKOU U
OPraHUYeCKOW XUMUH;

OCHOBHbBIC 3AKOHbBl Xumuu. 3aKOH COXpPAaHCHHUS MacCChl BEUICCTB, nepnonnquKHﬁ 3aKOH, 3aKOH
IOCTOAHCTBA COCTaBa, 3aKOH ABOl“aIIpO, 3aKOH FCCCEl, 3aKOH HeﬁCTBYIOHlHX MacC B KHMHCTHUKEC H
TEPMOANHAMHKE,

OCHO6Hble meopuu XuMuu. CTPOCHMS aTOMa, XHMMHYECKOM CBSA3HM, DJIEKTPOIMTHYECKON
JUCCOLMAIMY, KHUCJIOT M OCHOBAaHMH, CTPOEHMS OpPraHWYECKUX COECIMHEHUN  (BKIHOYas
CTEPEOXUMHUIO), XUMUUYECKYIO KHHETHUKY U XUMHYECKYIO0 TEPMOANHAMHUKY;

Kaaccugukayuio u HOMEHKIamypy HeOpraHnueCKuX U OpraHuueCKUX COEIMHEHMUI;
RpUpoOOHble UCMOYHUKU YTTIEBOJOPOJIOB U CIIOCOOBI UX MEepepadoTKH;



eeuiecmea u Mamepuanvl, WUPOKO UCHOJIb3YeMble 6 NPAKmMuUKe. OCHOBHbIE METaJUIbl U CILIABBI,
rpadur, KBapi, CTEKJIO, LEMEHT, MUHepajbHble YAOOpEHUs, MHHEpalIbHbIE M OPraHUYECKUE
KHUCTIOTHI, IIEJIOYH, aMMHUAK, YIJIEBOJOPOJbI, (DEHON, aHWIMH, METAHOJ], JTAaHOJ, STUJICHIJIMKOIIb,
[NIMLEpUH, ¢GopManbIeruj, aneTalbJeruj, aleToH, TJI0KO03a, caxapo3a, KpaxMmal, KieTdarka,
AMUHOKUCIIOTHI, OCJIKH, HCKYCCTBEHHBIC BOJIOKHA, Kay4yKH, IJIACTMACCHI, KUPBI, MbLJIa U MOIOIIUE
CpE/CTBa;

yMeTh
Ha3bi6amp N3YYCHHBIE BEIIECTBA [10 «TPUBUAIIBHOW» U MEXAYHAPOJIHON HOMEHKIIATYpaM;

onpedejmmb: BAJICHTHOCTb MW CTCICHb OKHCJICHHA XHUMHUUYCCKHX JJICMCHTOB, 3aps[ HOHA, THII
XUMHYSCKOM CBsA3H, IIPOCTPAHCTBECHHOC CTPOCHHUE MOJICKYJI, THII KpHCTaHHquCKOﬁ PEIICTKU,
XapaKkTep CpCAbl B BOAHBLIX PACTBOPAX, OKHCIIMTCIb WU BOCCTAHOBHUTCIIb, HAIPABJICHUC CMCUICHUA
paBHOBECHUA IO BIUAHUEM PA3JIMYHBIX (baKTOPOB, HU30MEPHI U T'OMOJIOTH, IPUHAAJICKHOCTD BCIICCTB
K pas3jindHbIM KJIaCCaM OpPraHU4YCCKUX COGI[PIHGHPIfI, XapaKTCp B3aMMHOI'0 BJIMAHUA AaTOMOB B
MOJICKYJIaX, TUIIbI peaKI_[I/Iﬁ B HCOpFaHquCKOfI u OpFaHquCKOﬁ XHUMUU,

xapakmepuzoeams. S- , P- U 0-3IEMEHTHI MO WX IOJOXKEHHIO B IICPUOJUYECKON CHCTEME
J..MenpeneeBa, oOIIMe XHMHUYECKHE CBOMCTBA METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEIMHEHUH; CTPOCHUE U CBOWMCTBA OPTaHUYECKUX COCTUHEHHH (YIIIeBOJAOPOIOB,
CIUpPTOB, (HEHOJIOB, AIBJETHJIOB W KETOHOB, KapOOHOBBIX KHCIIOT, AMHUHOB, aMHHOKHCIOT H
yIJIEBOJIOB);

00bACHAMD. 3aBUCUMOCTh CBOHCTB XHMHYECKOTO 3JIEMEHTAa W OOpa30BaHHBIX WM BEIIECTB OT
NoJIOKEHUs B nepuoanueckon cucreme .M. MenneneeBa; 3aBUCHMOCTb CBOMCTB HEOPraHUYECKHUX
BEIIECTB OT HMX COCTaBa W CTPOCHHs; MPUPOLY U CHOCOObI O0pa30BaHMS XUMHUYECKOW CBS3H;
3aBUCHUMOCTh CKOPOCTH XMMHYECKON PEaKIIUU OT Pa3IUYHBIX (aKTOPOB, PEAKIIMOHHOW CIIOCOOHOCTH
OpPraHUYECKUX COCIMHEHHUM OT CTPOEHHUS UX MOJIEKYJ;

6bINOJIHAMb XUMUYECKUN IKCHEpUMEHm TI0: PACIIO3HABAHUIO BAXXHEWUIIMX HEOPraHUYECKUX U
OPraHUYECKHX BEIIECTB; MOJYYCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIMXCS K M3YYEHHBIM KJaccam
COCJIMHEHM;

nPOB8OOUmMb PACUETHI 10 XUMUYECKUM (OpMyJiaM U YPaBHEHHSIM PEaKIInii;

ocywiecmenamey CaMOCTOSITETIbHBIM MOMCK XMMUYECKOH HH(pOpMAlMM C  HUCIOJIb30BaHUEM
Pa3IUYHBIX UCTOYHUKOB (CIPAaBOYHBIX, HAYUYHBIX U HAyYHO-TIOMYJSPHBIX U3JaHUI, KOMIIbIOTEPHBIX
6a3 naHHBIX, pecypcoB MHTepHeTa); NCHOIb30BATh KOMIIBIOTEPHBIE TEXHOJIIOTUU JJIsi 00pabOTKU U
nepenayy nH(GOpMaluY U €€ MPEAICTAaBICHHS B pa3InYHbIX popmax;

HCIIOJb30BATH l'lpHOﬁpeTeHHble SHAHUA M YMCHHHA B npaKanecxoﬁ ACATCJIbHOCTH H
MOBCETHEBHOM KU3HHU JJISA:

ITOHHMMAaHHUA r100aIbLHEBIX HpO6J'ICM, CTOAIINX nepen YCIOBCUYCCTBOM: OKOJOTMYCCKHX,
SHEPTCTUYUCCKUX U ChIPLCBBIX;

00BSCHEHUS XUMHUECKUX HBHCHHﬁ, MPpOUCXOAAIIHNX B IIPUPOJC, 6LITy " Ha IMPOU3BOACTBE;
9KOJIOTUYCCKU I'PaMOTHOTI'O IMTOBCACHUS B Oprma}omeﬁ cpeac;

OLICHKU BJIMAHUA XUMHUYCCKOI'O 3arpA3HCHUA Opr>K&IOH.I€I>i CpCAbl HAa OpraHu3M 4YCJIOBCKA U APYIUc
JKHUBBIC OPraHHU3MBbI;

0e30macHOil pabOTHI C BEIIECTBAMHU B JTAOOPATOPHH, OBITY U HA TIPOU3BOJICTBE;

OonpeaAcIICHNA BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX H
OLICHKH HUX HOCHCI[CTBHﬁ;

paciio3HaBaHus U I/I)ICHTI/I(pI/IKaI_II/II/I BaKHEUIIIHX BEIIECTB U MaTCpHaIOB;
OLICHKH Ka4€CTBa MUTHEBOM BOJIBI M OTJAEIIbHBIX MHUILEBBIX MMPOAYKTOB;

I(pPITH‘-ICCKOﬁ OIICHKU IOOCTOBCPHOCTU XHUMHYECKOMN I/IH(I)OpMaL[I/II/I, HOCTYHaIOHle/'I U3 PAa3JIMIHbIX
HCTOYHUKOB.
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