IIpuaoxenne 11 k OOII COO
IIporpamma
yuyeOHoOro nmpeamMera
«XUMHUA»

IHosicHUTEABLHASA 3AIIMCKA

B cucreme ecTecTBeHHO-HAydyHOTO OOpa3oBaHWS XUMHUS KaK y4eOHBIH MpeIMeT 3aHHMaeT
BOKHOC MECTO B TIO3HAHWHM 3aKOHOB MPUPOABI, (OPMHUPOBAHWUM HAYYHOH KAPTHUHBI MUDA,
XUMHUYECKON TPAMOTHOCTH, HEOOXOJUMOW Il TOBCEJHEBHOW »KW3HHM, HABBIKOB 3JI0POBOTO H
0€30MacHOTO Ui 4YeJlOBEKa M OKpYXalollel ero cpeiasl oOpas3a >KU3HM, a TaKKe€ B BOCIUTAaHUU
9KOJIOTUYECKOU KYIbTYphl, POPMUPOBAHUN COOCTBEHHOM MO3UIIMH 1O OTHOUIEHUIO K XUMHYECKOU
“H(pOpMaIIH, TTOJTy9aeMOU U3 Pa3HbIX UCTOYHHKOB.

VYcenenrHocTs U3ydeHus: ydeOHOTO MpeaMeTa CBs3aHa C OBJIAJIECHUEM OCHOBHBIMU TOHSTHSIMU
XUMUHU, HAydyHbIMU (akTamu, 3aKOHAMH, TEOPHUSIMHU, NMPUMEHEHHUEM IMOJYYCHHBIX 3HAHHN Npu
pEIIeHUN TPAKTUIECKUX 3a/1a4.

B cootBercTtBrM ¢ ®I'OC COO XumMusi MOKET U3ydaThCsl Ha 6a30BOM M YTIyOJIEHHOM YPOBHSIX.

N3yuenne xumuu Ha 6a30BOM ypOBHE OPHEHTHPOBAHO Ha olecredeHue o01eoopa3oBaTeIbHON
1 00IIEKYIBTYPHON MOATOTOBKU BBHIITYCKHUKOB.

Copnepxanne 6a30BOro Kypca MO3BOJISIET PACKPBITh BEIYIIUE HJIEU U OTAEIbHBIE MOJOXKEHUS,
Ba)KHBIC B TTO3HABATEIILBHOM M MUPOBO33PEHYECKOM OTHOIICHHUU: 3aBUCUMOCTh CBOWCTB BEIIECTB OT
COCTaBa M CTPOEHUS; OOYCIOBICHHOCTh MPUMEHEHHUS BELIECTB MX CBOICTBaMH; MaTepUaIbHOE
€AVMHCTBO HEOPraHWYECKUX M OPraHWYECKHUX BEILECTB; BO3PACTAIOIIAS POJIb XMMHUHM B CO3/IaHUU
HOBBIX JIEKAPCTB U MATEPUAJIOB, B SKOHOMHHU ChIPbS, OXpPaHE OKPYKarOLIEH Cpeibl.

W3yuenue mnpenmera «Xumus» B 4Yacthd (GOpMUPOBaHMS Yy OOydYaloOUUXCS Hay4yHOTO
MHUPOBO33PEHHUS, OCBOEHHS OOLICHAYYHbIX METOJOB I[IO3HAHUS, a TaKKe MPAKTHUYECKOTO
MPUMEHEHHs] HAayYHBIX 3HAHWW OCHOBAHO Ha MEXIIPEJAMETHBIX CBS3SIX C IMpeaMeTraMu obiacTeit
€CTECTBEHHBIX, MATEMAaTUYECKUX U TYMAHUTAPHBIX HAYK.

[Iporpamma y4yebHOoro mnpeamera «XHUMHs» COCTaBJI€Ha Ha OCHOBE MOJYJIBHOTO MpPUHLHUIA
MOCTpOCHUsT Y4eOHOTO Marepualia, He OINpeeNseT KOJIMYECTBO 4YacoB Ha H3y4eHHE Y4eOHOTO
IpeaMeTa M KIJIACChl, B KOTOPBIX IpeaMeT MOXeT u3ydaThes. KypcMBOM B MpHUMEpHBIX YueOHBIX
[pOrpaMMax BBIJECJIEHBl AJIEMEHTBHl COJEPKAHMSI, OTHOCALIMECS K pe3yiabTaTaM, KOTOPBIM
oOyuaronuecs «mojiydaT BO3MOXKHOCTh HAYUUTHCS».

[IporpaMMa y4uThIBa€T BO3MOKHOCTH IOJYYECHHS 3HAHUM B TOM UHKCIE Yepe3 MPAKTUYECKYIO
JesITeNbHOCTh. B mporpaMMe COAEp:KUTCS MEpEeYeHb MPAKTUYECKUX pPAadOT, KOTOpBIE YUUTEINb
cuuTaeT Hanbosee 1enecoo0pa3HbIMU I JOCTUKEHHSI IPEAMETHBIX Pe3yIbTaTOB.

Ilnanupyembl pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE Pe3yJbTaThI
JInuHoCTHBIE Pe3yabTaThl B chepe oTHOIIEHHMI 00yUaommXxcs K cede, K CBOeMY 310POBbIO,
K IMO3HAHHUIO ce0s:

—  OpHeHTalMs OOY4YaloUIMXCS Ha JOCTH)KEHHE JIMYHOTO CYACThS, PEaH3alMi0 MO3UTHUBHBIX
KHU3HEHHBIX MEPCHEeKTUB, WHULIHUATUBHOCTb, KPEATMBHOCTb, FOTOBHOCTh M CHOCOOHOCTH K
JMYHOCTHOMY CaMOONPEAETICHNIO, CHOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHbIE MIJIaHBbI;

— TOTOBHOCTh M CIIOCOOHOCTH OOecmeuuTh cebe U CBOMM OJNM3KUM JIOCTOMHYIO >KU3Hb B
IpoIecce CaMOCTOSATENIbHOM, TBOPUECKON M OTBETCTBEHHOM JESTEIHLHOCTH;

— TOTOBHOCTh U CIOCOOHOCTh OOy4aromMXCsl K OTCTAMBAHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOT'O MHEHHMsI, TOTOBHOCTb M CIIOCOOHOCTb BBIpa0aThIBATh COOCTBEHHYIO TO3HIIMIO IO




OTHOIIEHHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHUSM MPOILUIOTO M HACTOSIIETO Ha OCHOBE
OCO3HAHHUS U OCMBICJIEHUSI UCTOPHUH, JYXOBHBIX LIEHHOCTEN U JTOCTH)KEHUH Halllel CTpaHbl;

— TOTOBHOCTh U CIIOCOOHOCTh OOYy4alOmMXCS K CaMOpPa3BUTHUI0O M CaMOBOCIHUTAHHUIO B
COOTBETCTBUHU C OOIIEUETOBEYECKUMHU LIEHHOCTSMH W HJeajaMH TPakJaHCKOTO OOIIecTBa,
noTpeObHOCTh B (PM3MYECKOM  CaMOCOBEPIICHCTBOBAHWHW,  3aHATHSAX  CHOPTHUBHO-
03JI0POBHUTEIILHOM IEATEIBHOCTBIO;

— TPUHATHE W pealn3anusi IEHHOCTEH 310pOBOro M 0O€30MacHOro olpasza >KU3HHU, OEpekHOe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3UYECKOMY U
IICUXOJIOTMYECKOMY 3/I0POBBIO;

—  HeNpUATHE BPEIHBIX IPUBBIYEK: KYpEeHUs, yIOTPEOIECHUS alKOroJis, HAPKOTUKOB.
JInuHoCTHBIE pe3yabTaThl B c(epe oTHomeHuil odyyaromuxca Kk Poccun kak xk Poaune
(OteuecTBY):

— poccuiickas HWAEHTUYHOCTb, CIOCOOHOCTh K OCO3HAaHUIO POCCUMCKOW HWAEHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME€, YYBCTBO HPHYACTHOCTH K HCTOPUKO-KYJIBTYpHOH OOLIHOCTU
poccuiickoro Hapojaa u cyap0e Poccuu, marpuoTusM, rOTOBHOCTh K ciyeHuto OTeuecTBy,
€ro 3allHnTe;

—  YBaXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHOM, ropaoctu 3a cBOM
Kpai, cBOX0 PonnHy, mponuioe u HacTosIIee MHOTOHAIMOHAIBHOTO Hapoia Poccun, yBaxkeHue
K FOCYy/1apCTBEHHBIM CUMBOJIaM (Tep0, diar, TUMH);

— (¢dopMHpOBaHHE YBaXKEHUS K PYCCKOMY SI3bIKYy KaK TOCyJapcTBEHHOMY s3bIKy Poccuiickoit
Oenepanyu, SBISIIOMIEMYCSI OCHOBOM pPOCCHICKOM HMIEHTUYHOCTH M TJaBHBIM (PAKTOpPOM
HAallMOHAJILHOTO CaMOOIIPE/IEIICHMS;

—  BOCHHMTAaHME YBa)KECHHUS K KYJIbTYype, A3bIKaM, TPAIUIUSAM U 00bIUasiM HapOJ0B, MPOKUBAIOIINX
B Poccuiickoit @enepanuu.

JIMYHOCTHBIE Pe3yJabTaThbl B cpepe OTHOLIEHUH 00y4aKIIUXCHA K 3aKOHY, FOCYIapCTBY U K
rPakIAHCKOMY 001IeCTBY:

— TpaXJaHCTBEHHOCTb, TpaXXJaHCKas [MO3WLMS AaKTUBHOIO M  OTBETCTBEHHOIO  4JIEHA
poccuiickoro oOmiecTBa, OCO3HAIOLIEr0 CBOM KOHCTUTYLIMOHHBIE IpaBa U OOS3aHHOCTH,
YBAXKAIOLIEr0 3aKOH M  MPABONOPSAOK, OCO3HAHHO IPUHHUMAIOIIETO TPAaJAWLIMOHHBIE
Hal[MOHAJIbHBIE M OOIIEYeNOBeYeCKUe TYMAHHCTUYECKUE U JAEMOKpPAaTHYECKHE IEHHOCTH,
TOTOBOTO K Y4aCTHIO B O0IIECTBEHHOM KU3HU;

— TIpU3HAHUE HEOTUYYXKIAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YeJIOBEKa, KOTOpPbIE MPHHAJIEKAT
KaKJOMY OT POXJEHHS, TOTOBHOCTh K OCYIIECTBIIEHHIO COOCTBEHHBIX MpaB M cBoOoja 0e3
HapylleHusl MpaB U CBOOOJ JPYrux JHIl, TOTOBHOCTh OTCTanBaTh COOCTBEHHBIEC IpaBa U
CBOOOJBI YeNOBEKa M TpaKJaHWHA COTJACHO OOIIENPHU3HAHHBIM MPHUHIMIIAM U HOpMaM
MEXJIyHapoaHoro mnpaBa u B coorBeTcTBUU ¢ Koncrurymmeinn Poccuiickoit ®denepanum,
[IPaBOBAsl U MOJIUTHYECKAs TPAMOTHOCTb;

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  Da3BUTHUS HAyKH U
OOIIECTBEHHON MPaKTUKHU, OCHOBAHHOE HA JHUAJIOTE KYJIbTYp, a TaKkKe pa3n4yHbIX (opMm
0OIIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOET0 MeCTa B MOJUKYIBTYPHOM MHUPE;

— HHTEpUOpH3alus LEHHOCTEW JEMOKpPaTUU U COLMAIbHOM COJNMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B TPYMIE WM COUMAIbHON OpraHu3aluu;

— TOTOBHOCTh OOyYaroOmMXCS K KOHCTPYKTUBHOMY y4YacTHIO B MPUHATHH PEIICHUH,
3aTparuBaroOlIMX WX MpaBa U UHTEPECH], B TOM YHUCIE B Pa3IUYHBIX (QopMax OOIIECTBEHHOM
caMOOpraHu3alluK, CaMOYIIPaBIeHUs, OOIIIECTBEHHO 3HAUNMOMN JEATEIbHOCTH;

— TPUBEPKEHHOCTh HJAESIM WHTEpHAIMOHATN3Ma, JPYKObI, paBEHCTBA, B3aMMOIIOMOIIU
Hapo/IOB; BOCIIUTAHUE YBAXXUTEJIBHOTO OTHOIIEHUS K HAI[MOHAIIbHOMY JOCTOUHCTBY JIIOACH,
WX YyBCTBAaM, PEIIUTHO3HBIM YOSKICHUSIM;

— TOTOBHOCTh OOYYAlOIIMXCS MPOTHUBOCTOATH HJICOJOTHM OIKCTPEMHU3Ma, HAIMOHAIN3MAa,
KceHo(hoOuM; KOPPYIIMK; NUCKPUMHUHAIMU 10 COIUAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAJBHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBIICHUSIM.

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOLIECHHI 00y4aIOIIUXCH € OKPY/KAIOIMMH JIOAbMH:



—  HPAaBCTBEHHOE CO3HAHWE U IMOBEJCHHE HAa OCHOBE YCBOCHHSI OOIICUEIIOBEYCCKUX IICHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U TMOBEJCHHS B MOJUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTU JHMAJIOT C JAPYTHMMH JIFOJbMH, JTOCTHTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh OOIIHE
eI U COTPYTHUYATD JUIS UX TOCTHIKCHUS,

—  TPUHATHE TYMaHUCTHYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXHTEIHHOE U JIOOpOXKeIaTeabHOe
OTHOIICHHE K JJPYrOMY YeIIOBEKY, €r0 MHCHUIO, MUPOBO33PEHUIO;

—  CIOCOOHOCTH K COIEPSKUBAHUIO U (DOPMHUPOBAHKE TIO3UTHBHOTO OTHOMICHUS K JIFOJISIM, B TOM
9HClie K JIMIaM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbS M HHBAIUIAM; OEpeKHOE,
OTBETCTBCHHOE M KOMIICTCHTHOE OTHOIIEHUE K (DU3MUECKOMY U MICUXOJIOTHIECKOMY 3I0POBBIO
JPYTUX JIFOJICH, YMEHUE OKa3bIBATh MIEPBYIO TOMOIITb;

— (¢opMHpOBaHHE BBIPAKCHHONH B TIOBEJICHHHM HPABCTBCHHOW TIO3UIMH, B TOM YHCIC
CrIOCOOHOCTH K CO3HATEJIIbHOMY BBIOOpY 100pa, HPAaBCTBEHHOTO CO3HAHHUS U TOBEJECHUS Ha
OCHOBE YCBOCHUS OOIIEYEIIOBEYECKIX IIEHHOCTEH W HPABCTBEHHBIX UYBCTB (YECTH, JIOJITA,
CIPaBEUTMBOCTH, MIJIOCEPAUS U IPYKETIOOHS);

—  pa3BUTHE KOMIETCHIUN COTPYTHHUYECTBA CO CBEPCTHHUKAMHM, JIETHMHU MIIAJIIIETO BO3PACTa,
B3pOCIBIMH B 00pa30BaTeNbHOM, OOIIECTBEHHO TMOJE3HOM, Yy4eOHO-UCCIIEeI0BATEIbCKOM,
MIPOCKTHOM M IPYTMX BUIAX JCSITCIHLHOCTH.

JInyHOCTHBIE pe3ybTaThl B c(epe OTHOLIECHUH O0YYAIOIIMXCHA K OKpPYKaOLIeMy MHPY,
’KHUBOM NPHUPOJE, Xy10:)KeCTBEHHOH KYyJIbTYype:

—  MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH, 3HAYHMMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHHE JIOCTOBEPHOU
nHpopManued 0 MEPeIOBBIX JOCTIKCHUAX M OTKPBITHSIX MHUPOBOH M OTCUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBA;

—  TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha TIPOTSHIKEHUN
BCEeH JKM3HHM; CO3HATEIbHOE OTHOLIEHHE K HEMpPEepbhIBHOMY OOpAa30BaHHMIO KaK YCIOBHUIO
YCTEITHOW MPodeCCHOHATBHONU U 00IIIECTBEHHON JETEHHOCTH;

—  DKOJIOTMYECKasi KyJbTypa, OepeXHOe OTHOIIECHUS K POJHON 3emiie, MPUPOJHBIM OoraTcTBam
Poccun u Mupa; moHuMaHue BIMSHHS COLUATbHO-I)KOHOMHYECKUX MPOIIECCOB HA COCTOSHUE
MPUPOJHON M COLMAJIBHOM Cpelibl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPUPOJHBIX PECYpCOB;
YMEHHSI U HaBBIKH PA3yMHOTO MPHUPOIONOJIB30BaHUS, HETEPIUMOE OTHOIICHHE K JICHCTBUSM,
MPUHOCAILIUM BpPE]] SKOJIOTUH; TPUOOPETEHHNE OMBITA IKOJIOTO-HANPABICHHOMN JAEATEIbHOCTH;

— OCTETUYECKOE OTHOIIEGHHUS K MHpPY, TOTOBHOCTb K JCTETHUYECKOMY OOYCTpPOHCTBY
cOOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJbTaThbl B c(pepe OTHOMIEHHH 00y4alOMUXCSl K ceMbe M POAUTESAM, B
TOM YHCJIE NOATOTOBKA K CeMeiHOM *KN3HU:

—  OTBETCTBEHHOE OTHOILIEHHE K CO3/IaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSTHS [IEHHOCTEH
CEMEMHOM KM3HU;

—  TIOJIOKUTENBHBINA 00pa3 ceMbH, POAUTEIHCTBA (OTIOBCTBA U MATEPUHCTBA), HHTEPUOPU3ALIUS
TPaIUIIUOHHBIX CEMEHHBIX IIEHHOCTEH.

JInyHOCTHBIE pe3yabTaTrbl B cdepe OTHOLICHUs o0y4yawumuxcs K TpyAy, B cdepe
COIMATbHO- IKOHOMHYECKUX OTHOIIEHHIA:

—  yBaXXeHHUE KO BceM GopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBIM BBIOOp Oyaymiel mpodeccun Kak MyTh U CHOCOO peanu3alil COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTh OOy4aromuxcs K TPYIOBOW Tpo(decCHOHATbHONW JesITeNbHOCTH KaK K
BO3MOXXHOCTM  Y4acTHUSi B pEHICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX TPOOIIEM;

—  TOTPeOHOCTh TPYAUTHCSA, YBAKECHHE K TPYAy M JIIOIAM TPYyJa, TPYAOBBIM TOCTHUXKEHHSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pPa3HbIM BHUIAM TPYAOBOU
NeSITeNIbHOCTH;

— TOTOBHOCTh K CaMOOOCIY)KMBAaHMIO, BKIIOYasi OOY4YeHHE ¢ BBHINOJHEHHE JIOMAIIHHUX
00s13aHHOCTE.



JInuHocTHBIE pe3yibTaTbl B cdepe (GU3MUYECKOro, NMCHXOJOTHYECKOr0, COLUATBLHOIO H
aKaJeMH4ecKoro 0J1aronoryuus o0y4arumxcs:
¢bu3nvecKkoe, SMONMOHATIBHO-TICUX0JIOTHYECKOE, COIHAIbHOE OJaromnoixydyue 00yqaromuxcs B
KHU3HU  00pa3oBaTelNbHOM  OpraHu3aliy, OUIYIIEHHWE  JEeThbMH  O€30MacHOCTH U
MICUXOJIOTHYECKOT0 KoMpopTa, HHPOPMAMOHHOHN O€30MaCHOCTH.
MeTanpeaMeTHbIe Pe3VIbTATHI
MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS YUY€OHOTO MpEeaMeTa MPECTaBICHBI TPEMs TpyHnIaMu
YHUBEpCaJIbHBIX yueOHbIX AericTBuil (YVY /).
1. PeryisiTUBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe NelicTBUS
BbInyCKHUK HAYYHTCS:
— CaMOCTOSITEIIBHO OMpPENeNsTh IeNM, 33/aBaTh MapaMeTpbl M KPUTEPUH, TIO0 KOTOPHIM
MO>KHO OTIPE/ICIIUTH, YTO LENb JOCTHTHYTA;
— OIICHUBATh BO3MOXHBIE TIOCIIECTBHSI JOCTHIKEHHS TIOCTABICHHOM IENIN B JICATEILHOCTH,
COOCTBEHHOW JKM3HH W XU3HU OKPYXKAIOIIMX JIFOJICH, OCHOBBIBASICh HA COOOPAKEHUSX ITHKU U
MOpaJIH;
- CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3a7auv B 0Opa30BATEIbHON NEATEILHOCTH U
KU3HEHHBIX CHTYAIHIX;
- OIICHWBATh PECypChl, B TOM YHCIE BpeMs W JpyrHe HeMaTepUalbHBIC PECYpPCHI,
HEOOXOIMMBIE ISl TOCTKCHHUS TIOCTABIICHHOH TIETIH;
— BBIOMPATh MyTh JIOCTFDKCHHUS MM, IUIAHUPOBATh pEIICHHWE IOCTaBJICHHBIX 3ajad,
ONITHMH3HPYS MaTepPHATbHBIC H HEMAaTEePHAIILHBIC 3aTPATHI;
- OpraHu30BBIBaTh 3(PPEKTHBHBIA TOHUCK PECypcoB, HEOOXOIAMMBIX IS JIOCTHIKCHUS
MMOCTaBJICHHOM IIEIIH;
— COTIOCTABJIATH MOYYEHHBIN pe3yabTaT AATEIbHOCTH C TIOCTAaBJICHHOM 3apaHee LeNblo.
2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBHS
BbINyCKHUK HAYYUTCSH:
— HCKaTh U HaXOJUTh 000O0IIEHHbIE CLIOCOOBI PEIIeHus 3a/1a4, B TOM YHCIIe, OCYIIECTBISAThH
pa3BepHYTHI WH(POPMAIMOHHBIM TOWCK M CTaBUTh HAa €ro OCHOBE HOBbIC (yuyeOHBIE U
TTO3HABATEIHHBIC) 33/1a4H;
— KPUTHUYECKH OLIEHUBAaTh U HMHTEPIPETUPOBATH HH(GOPMALMIO C PAa3HBIX MO3UIIMIA,
pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNs B MHPOPMAIIMOHHBIX HCTOYHUKAX;
— WCIOJIb30BAaTh Pa3IMYHbIE MOJIEIbHO-CXEMAaTUYECKHE CpPEICTBA Ul IPEICTaBICHUS
CYUIECTBEHHBIX CBSI3€M W OTHOIIEHWH, a TakKe MPOTUBOPEYUM, BBISBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;
— HaXOJUTh U MPUBOJUTH KPUTHUUECKUE apryMEHThl B OTHOIICHUU NIEHCTBUI M CYXIEHUI
JIPYroro; CHOKOWHO M pa3yMHO OTHOCHTHCS K KPUTHYECKHM 3aMEYaHHsSM B OTHOILIECHUU
CcOOCTBEHHOTO CYKJEHHS, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BHUTHS,
— BBIXOJUTh 32 PaMKU y4eOHOTrO MpeAMeTa U OCYIIECTBISAThH LIEJICHANPABICHHBINH MOUCK
BO3MOXHOCTEH JJIsl IHUPOKOTO MEePEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS;
— BBICTPAMBATh UHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPaHUYCHUS
CO CTOPOHBI APYTUX YUaCTHUKOB U PECYPCHBIC OTPAaHHUCHUS;
— MEHSATH U YAePKUBATH Pa3HbIE IO3UIUH B MIO3HABATEIHHON JESITENTFHOCTH.
3. KoMMmyHukaTuBHbIE YHUBEpPcaibHbIe yueOHbIe qelcTBUS
BhinycKHUK HAy4YHTCS:
— OCYILIECTBIISTH JIETIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU
(kaxk BHYTpH 00Opa3oBaTelbHON OpraHHU3aIlMy, TaK U 3a ee Mpejaeramu), Moa0upaTh MapTHEPOB
JUIS 1eTI0OBOM KOMMYHHUKAIIUU UCXOJSl U3 COOOpaK€HHIl pe3ylbTaTUBHOCTU B3aUMOJICHCTBUS, a
HE JIMYHBIX CUMITaTUH;
— MIPH OCYIIECTBIECHUHU TPYMIOBONH pabOThl OBITH KaK PYKOBOJUTENEM, TaK M WICHOM
KOMaH/JIbl B Pa3HBIX POJISAX (T€HepaTop HAeH, KPUTUK, UCTIONHUTEINb, BBICTYMAIONIHNMA, SKCIIEPT U
T.1.);




— KOODAMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBUSX pEaTbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJCHUCTBUS;
— pa3BepHyTO, JOTMYHO M TOYHO H3JIAaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
— pacro3HaBaTh KOH(IMKTOTEHHBIE CUTYallMM W NPEAOTBpaliaTh KOH(IUKTHL J0 HX
aKTUBHOW (ha3bl, BBICTPaMBATH JEJOBYI0 M 00pa30BaTeNbHYI0 KOMMYHHUKAIUIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CY)KJICHUH.
IIpenmeTHble pe3yJibTaThl
B pe3yabrare udydeHusi yuyeOHOro mpeamera «XMMHS» Ha YPOBHe CpeaHero o0uiero
o0pa3oBaHus:
BbinyckHUK Ha 0230BOM YPOBHE HAYYHTCH:
— PpackpbIBaTh Ha MPUMEPAX POJIb XUMUHU B (POPMHUPOBAHMHM COBPEMEHHON HAy4YHOU KapTUHBI MUpa
U B IPAKTHYECKOH /I€ATEIbHOCTH YEJIOBEKA;
— JIEMOHCTPUpPOBATh Ha MpHUMEpPax B3aUMOCBSI3b MEXIYy XUMHEH U JIPYTMMHM €CTECTBEHHBIMU
HayKaMH;
— packpbIBaTh Ha IpUMepax MOJIOKEHUs TeOpUU Xumudeckoro crpoenus A.M. byrneposa;
— mnoHuMaTh ¢usznuyeckui cmeica I[lepuoauueckoro 3akona [I.J1. MenneneeBa u Ha ero OCHOBE
OOBSACHATh 3aBUCHUMOCTh CBONCTB XMMHUYECKHUX JJIEMEHTOB M OOpa30BAaHHBIX HMH BEIIECTB OT
AIIEKTPOHHOTO CTPOEHUS aTOMOB;
— OOBSACHATH MPUIMHBI MHOTOOOpA3Hs BEIIECTB HA OCHOBE OOIIMX MPEICTABICHUNH 00 WX COCTaBe
U CTPOECHUH;
— TPUMEHATh TMpaBUiIa CHUCTEMATUYECKOM MEXIyHapOJHONW HOMEHKJIATyphl KakK CpelcTBa
pa3nuyeHus U UACHTU(UKAIUMY BEIECTB 110 UX COCTaBY U CTPOEHHUIO;
— COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (OPMYJbl OPraHMYECKUX BELIECTB KaK HOCHUTEJIEH
nHGOpMALUU O CTPOCHUH BELIECTBA, €r0 CBOMCTBAX M MPHUHAJICKHOCTH K ONPE/ICIEHHOMY KiIaccy
COCAUHCHU;
— XapaKTepu30BaTb OPraHMUYECKHE BEIECTBA 10 COCTaBy, CTPOEHUIO U CBOMCTBAM, YCTaHABJIMBATh
IIPUYMHHO-CIICICTBEHHBIE CBSI3M MEX/ly JAHHBIMU XapaKTePUCTUKaMU BEILECTBA;
— MPUBOAUTH MIPUMEPHI XUMUUECKUX PEAKIIUN, PACKPBIBAIOLINX XapAKTEPHbIE CBOWCTBA TUIIMYHBIX
IIPEJCTaBUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB C LIEJbI0 UX HIACHTU(GUKAIMM U OOBACHEHMS
001acTH IPUMEHEHMS;
— IPOrHO3UPOBATh BO3MOXKHOCTh IPOTEKAHUS XUMHUYECKUX pEeaKIMii Ha OCHOBE 3HAHUH O THUHaX
XMMUYECKOH CBSI3U B MOJIEKYJIaX PEAreHTOB U UX PEAKLIMOHHOM CIIOCOOHOCTH;
— HCHOJb30BaTh 3HAHHUA O COCTaBe, CTPOCHUM UM XMMHYECKMX CBOICTBAaX BEIIECTB [JIs
0€3011aCHOT0 TPUMEHEHMSI B IPAKTUYECKOH JIeATEIbHOCTH;
— MpPUBOAMUTH MPHUMEPbl MPAKTUYECKOI'O HCIOJIb30BAHUS MPOAYKTOB IepepaboTKu HePpTH u
IIPUPOJHOIO T'a3a, BBICOKOMOJIEKY/SPHBIX COEAMHEHUH (IOJMATUIIEHA, CUHTETUYECKOTO Kaydyka,
alleTaTHOI'O BOJIOKHA);
— IPOBOJUTH OIBITHI [0 PACIIO3HABAHUIO OPraHUMYECKUX BEILECTB: IIMLEPUHA, YKCYCHOM KHCIIOTHI,
HeNpeAeabHbIX JKMPOB, TJIIOKO3bl, Kpaxmaina, O€JIKOB — B COCTaBE€ IMILEBBIX IPOIYKTOB H
KOCMETHYECKHX CPEJICTB;
— BIAJeTh NpPaBWIAMH M TpuUeMaMu Oe30macHOi paboThl € XHWMHUYECKHMHU BeIIeCTBAMHM U
1a00paTOPHBIM 000PYI0OBAaHUEM;
— YCTAaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pEakUMH M CMEUIEHUS XUMHYECKOIO
pPaBHOBECHUS OT PA3JIMUYHBIX (PAKTOPOB C LIETBIO ONpPEAEeNCHHs] ONTUMAIbHBIX YCIOBUN MPOTEKAHUS
XMMHMYECKUX MPOLECCOB;
— TPUBOAWUTH IPUMEPHI TMAPOJIN3a COJIEH B IIOBCETHEBHON KU3HU YEIIOBEKA;
— TNPUBOAWUTH  IPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEakUuil B IPUPOJE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;
— MPHUBOAMUTH MPUMEpPbl XUMHUECKUX pPEaKLUi, pacKpbIBAIOIIMX OOIIHMe XMMHYECKHE CBOMICTBa
IIPOCTBIX BEIIECTB — METAJIJIOB U HEMETAJIJIOB;




— MPOBOJUTH PACUYEThl HA HAXOXKJICHUE MOJEKYISIPHOU (POPMYINBI YrIeBOJOpPOaa MO MPOJAYKTaM
CTOpaHHst ¥ TIO0 €r0 OTHOCHTEIHHOW TIOTHOCTH M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €T0
COCTaB;

— BJIQJCTh TpaBHIAMU O€30MacCHOTO OOpalleHus ¢ €IKUMH, TOPIOYUMH H TOKCUYHBIMU
BEIIIECTBAMHU, CPEICTBAMH OBITOBOW XHMHH,

— OCYHISCTBJIATh TIOWCK XUMHUYECKOW WH(OpManuM 10 Ha3BaHUAM, WIACHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyITaM BEIIECTB;

— KPHUTHUYECKU OICHUBATh W HHTEPIPETUPOBATH XMUMHYCCKYIO HH(POPMAIUIO, COJCPIKAIIYIOCS B
COOOIIEHUSX CPEACTB MacCOBOM mHPOpMaIum, pecypcax MHaTepHETa, HAYIHO-TTOMYJISIPHBIX CTAThSIX
C TOYKH 3PCHHUS €CTCCTBCHHO-HAYIHON KOPPEKTHOCTH B IIEJISTX BBISBJIICHUS OIIUOOYHBIX CYXKICHUI
1 (OpMUPOBAHUS COOCTBEHHOH MMO3UIINY;

— TMPEACTaBIATh TYTH pENICHHS TJI00AJBHBIX TPOOJIEM, CTOSIIMX TIepe]] YeIOBEYCCTBOM:
IKOJIOTHYECKHX, SHEPTeTUICCKIX, CHIPhEBBIX, H POJIb XUMHUHU B PEIICHUH ITUX MTPOOIIEM.
BoinycKHUK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYUThHCS:

UTLTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U I80JI0YUI0 OP2AHUYECKOU XUMUU KAK HAVKU Ha
PA3TUYHBIX UCMOPUYECKUX IMANAX ee pa38umusl;

— UCNOIb308aMb  MemoObl HAYYHO20 NO3HAHUS NPU  GbINOJHEHUU NPOEeKmo8 U Y4yeOHO-
UCCNe008amenbCKux 3a0ay Nno  U3VHeHUlo Ceolcme, cnocobo8 NoayuyeHus U pacno3HA8aHUs
Op2aHU4eCcKUx gewecmas,

— 00bACHAMb NPUPOOY U CHOCOObL 0OPA30BAHUSL XUMUYECKOU CBA3U. KOBAJLEHMHOU (NOAAPHOIU,
HENONAPHOU), UOHHOU, MEMALIUYecKoU, B000POOHOU — C UYelbl) ONpeoeleHUs XUMU4eckoll
AKMU8HOCMU Beuecms;

— YCMAaHABIUBAMb 2EHEeMUYECKYI0 CB85A3b  MedHcOy KIACCaMU Op2aHuyecKux eewjecme OJisl
000CHOB8AHUSA NPUHYUNUATILHOU B803MOMCHOCMU NOJIYYEHUS OPSAHUYECKUX COEOUHEHUll 3A0aHHO20
cocmasa u cmpoeHus;

— YCMAaHA8IUB8aAmMb 83AUMOCEA3U MeHcO0y hakxmamu u meopuetl, NPUYUHOL U Cleocmeuem npu
amanuze

Conep:kanmne y4eOHOT0 nmpeamMera

OPI'AHUYECKAS XUMUSA

BBenenue

Metonet HayyHoro mo3HaHus. HaOmionenue, mnpeanonoxenue, rumnoresa. I[louck
3aKOHOMepHOCTeH. HayuHblii skcriepuMeHT. BoiBo/I.

JdemoncTpanuu. BunmeobparmeHTsl, cCiaiabl ¢ U300pOKCHHSIMH  XUMHUUYECKOU
nabopaTtopuu, MPOBEACHHSI XUMUYECKOTO IKCIIEPUMEHTA.

TEMA 1. Teopusi cTpoeHHsI OPraHuYeCKHUX COeTUHEHU

[Ipenmer opranuyeckoil XUMuH. MeECTO U 3HAUYEHUE OPraHUYECKOW XHMHH B CUCTEME
€CTECTBEHHBIX HayK. BaseHTHOCTh. Xummueckoe cTrpoeHue. OCHOBHbBIE MOJIOKEHUS TEOPHH
CTPOEHHUS OPraHUYECKUX COCAUHEHUU. Vaonepoomsili ckenem opeaHu4eckou MOIEK)bl.
Kpamnocmo xumuueckoti ceazu. Izomepust 1 ©130MephI.

Jemouncrpanuu. [1naBnenue, oOyriuBaHHue U TOPEHHE OPraHUYECKUX BellecTB. Mozenu
MOJIEKYJI TPEACTABUTENEH Pa3IMUHbBIX KIACCOB OPraHMUYECKUX COEAMHEHUH.

JlabopaTopHble omnbIThl. 1. OmnpeneneHue 5>IEMEHTHOTO COCTaBa OPraHUYECKUX
coeMHEeHUH. 2. I3roToBieHne MOJIeleil MOJIEKYJl OPraHMYECKUX COSTUHEHUN.

TEMA 2. YrieBoaopoabl 1 UX NPUPOAHbIE HCTOYHHUKH

Anxanbl. [IpupoaHblii ra3, €ro cocraB M NPUMEHEHHWE KaK HMCTOYHUMKA SHEPIUM U
XUMHUYECKOTO Chipbsa. KouBepcus metana. Cummes-2az u e20 UCNONb308aHUe OJisl NOJYYeHUs
CcUHmMemu4ecko2o OeH3una u Memanoud.

l'omonoruueckuil psia npeAenbHbIX YriAeBOAOPOA0B. M3oMepus u HOMEHKIaTypa ajJKaHOB.
Mertan 1 5TaH Kak MpeIcTaBUTENH ajdkaHoB. CBoOICTBa (TOpeHUe, peaKlluy 3aMelIeHUs, MPOIIU3,
nerunpupoBanue). [lpumenenue. Kpekune u uzomepuzayus aikamos. AnKuibHwvle paouxaibl.
Mexanusm c60600HOPAOUKATLHO20 2AN02EHUPOBANUS ANIKAHOS.



AJIKeHbl. OTWIEH KaK IPEJCTaBUTENb QJIKEHOB. [ oMonocuueckuu pso MuieHo8blx
V2neso0opooos,  uzomepus  (yeiepooHo2o  CKelema U NONONCEHUs  KPpAmHOU  C853U),
Homenknamypa. IlonmyueHue STWieHa B HPOMBILIUIEHHOCTH (IETHAPUPOBAHME 3TaHA) U B
nabopatopun (meruapartanus dSTaHosa). CBoicTBa (TopeHue, OpOMHpOBaHHE, THIpATAIHS,
noJmMepu3anus, okucienue pacteopom KMnO4) u npumenenue stuiena. [lponunen. Ilpasuno
B. B. Mapkosnuxoea na npumepe nponunena. KadecTBEHHbIE pEaKIMM Ha HENpPEACSIbHbIE
YIIIEBOJOPOIbI: 0OECIIBEYMBaHNE OPOMHOI BOJIBI M PACTBOpA IEPMaHTaHaTa KaJIHsl.

[onuatunen. [lonyuenue nonusmunena nonumepusayuel SmuieHd, NOAUNPONUTIeHd
noaumepusayuei nponunena. CmepeopezynaprHocms noaumepa. OCHOBHbIE TOHATHS XUMHH
BBICOKOMOJIEKYIISIPHBIX COCTMHEHNH. Peakunu nonumepusanuu.

JAuenbl. byraaueH M M30NpEH Kak IPEICTABUTENIN JUEHOB. Peaknuu npUCOEIMHEHHUs C
y4acTUEM COMPSIKEHHBIX TUEHOB (OpOMUpPOBaHUE, MOJIMMEPU3ALUS, 2UOPO2ALIO2EHUPOBAHUE,
euopuposanue, 1,2- u 1,4-npucoedunenue). Ionyuenue ouenosvlx yene6000podos memooom C.
B. Jlebeoesa u oOecuopuposanuem ankanos. Iomonocuueckuti pso CONPAHCEHHLIX OUEHOBbIX
Y21e8000p0008, HOMEHKIAMYpA.

HarypaneHblil 1 cUHTETHYECKUN Kaydyku. Pe3uHa.

AJIKHHBI. AUETWIEH KaK NPEJCTaBUTENb AIKUHOB. [oMmonocuueckuil psaod, uzomepus,
Homenknamypa anxkunos. llonydeHue areruiieHa KapOMIHBIM W METAHOBBIM CHOCOOAMH.
Ilonyuenue kapbuoa ranvyus. CBoicTBa (ropeHue, ralor€HUPOBAaHNE, THAPOTaJIOreHUPOBaHUE
(XJIOpBHMHWII U TOJUBUHWIXJIOPHUJ, €ro nmpuMeHeHue), ruaparanus (peakuus M.I. Kyueposa),
tpumepusanus (peakius H./[. 3enuHckoro)) u npuMeHeHre aleTHiIeHa.

Apenbl. beH3on kak mpeacTaBuTeNb apeHoB. OTKPBITHE OEH30J1a, €r0 CBOIMCTBA M MIEPBbIE
00J1IacTH TPUMEHEHHUs. YCTaHOBJICHHE XHMHUUYECKOTo cTpoeHus Oenszona. dopmyna Kekyie.
Cospemennvie npedcmasnenus o cmpoenuu bensona. CBorictBa 6eH305a (rOpeHne, HUTPOBAHUE,
raJIorTeHUPOBAHUE) U €ro puMeHeHue. [lonyuenue bensona. I'omonoz bensona — moayoi.

Hedptr u cnoco0bl ee mepepadorku. Hedth, ee cocrtaB, ¢uzmueckue CBOWCTBA H
npoucxodicoeHue. IKOJOTHIECCKUE TIOCIEACTBUS pa3auBa HePTH U crmocoObl OOPHOBI C HUMH.
[TepepaboTka HepTH: TEeperoHKa W KPEKHUHT. Pugopmune HUZKOCOpMHBLIX HedmenpooyKmos.
[IponykTsl nepepaboTku HE(YTU U UX UCTIONb30BaHUE. [loHnsamue 06 OKMAHO8OM Uucie.

Jdemoncrpanun. Koiiekiusi BemIeCTB M MaTepuasoB, IOJy4aeMbIX Ha OCHOBE
MpUpPOAHOTrO rasza. lopeHue MeraHa, JSTHiIeHa, aneTwieHa. OTHOIIEHHWE MeETaHa, STUJICHA,
arieTusieHa U OeH30J1a K pacTBOpaM IMepMaHraHaTa kKajaus u OpomHoii Boze. [lonydenue sTunena
peakiuei eruaparaluyd 3TaHoja, aleTUieHa — TUAPOJIM30M KapOuaa Kamplus. Paznoxenue
KaydyKa IpU HarpeBaHWHU, UCIIBITAHUE MPOJAYKTOB Pa3JIokKEeHHs Ha HempeaenbHOCTh. Komekius
00pa3noB HePTH U HEPTETPOTYKTOB.

JlabopaTopHble onbIThbl. 3. OOHapyXeHUE HENpPECNIbHBIX COCAMHEHUH B IKHUAKHX
Heprenponaykrax. 4. Ilomyuenue u cBoiictBa amerunieHa. 5. O3HAKOMIJIEHHE C KOJUIEKLIHEH
«HedT1b 1 mpoaykThl €€ mepepaboTKm».

TEMA 3. Kuciopojacoaep:kanae opranndeckue coeJuHeHust

Couprtel. MeTaHON U 3TaHOJN Kak MPEICTaBUTENN MPEebHBIX OJHOATOMHBIX CIIMPTOB.
'omonornueckui psif OJHOATOMHBIX CHUPTOB, M30MepHs, HOMeHKIaTypa. CBoiicTBa 3TaHONA
(ropeHue, OKHUCIIEHHME B  ajbjAeruj]l, (EepMEHTATUBHOE OKHUCIEHUE, JIeruapaTalus,
B3auMo/ieiicTBue ¢ HatpueM). [lomydenue (6pooiceHuem 2nt0Ko3bl, TIEIOYHBIM THUIAPOIA30M
2anozensmana Vi TUApaTayei 3TuieHa) U IpuMeHeHHe 3TaHoIa.

Omunenenuxons. I'MUIEPUH Kak elle OAWH TMPEACTaBUTEIh MHOTOATOMHBIX CIHPTOB.
KauecTBeHHas peakiivs Ha MHOTOATOMHBIE CITUPTHI.

®enoJ. [lonydyenue peHona u3 kameHHoro yris. KaMeHHBIH yroiib U €ro UCMoJIb30BaHHE.
KokcoBaHue KaMEHHOTO YIJIsl, BAKHEHUIINE MTPOAYKTHI KOKCOXUMUYECKOTO TPOU3BO/ICTBA.

Crtpoenne Monekynbl M (u3ndeckue cBoiicTBa (eHosa. BzauMHOe BIMAHUE aTOMOB B
MOJIEKyJaX OpraHMYECKMX BEIIECTB Ha mpumepe ¢eHona. XUMHUECKHEe CBOWCTBa (eHosa
(peakuus TalOTEHUPOBAHUSA, HUTPOBAHMS W B3aUMOJICHCTBHE C THUIPOKCHUIOM HATpUs).
[Tonmy4yeHnue u npuMenenue Qexona.



Aabaeruapl. Dopmanbierua M - aueTAIbAETH] KaK IPEACTAaBUTEIM  ajlbJAETUIO0B.
I'omosornueckuil psj anperuoB, U30MepHsi, HOMeHKIaTypa. Popmanun. CBoilcTBa (peakuus
OKHCIICHHS B KHCJIOTY U BOCCTAHOBJICHUS B CIIUPT, PEaKIHs MOJIMKOHACHCAMU (opMasbaeruia
c ¢enosom). KayecTBeHHBIE peakiuu Ha aiubAeruaHyio Tpymnmy. llomydenue (okucieHHEM
CIHMPTOB) U MpUMEHeHne GopMalbaeTuaa U aueTaiabaeruna. [lonamue o kemonax. Anvoe2uodvl u
KemoHbl 8 npupode.

®eHooGpopManbACTHIHbIE TUIACTMACCHL. 1 epMONIACTNIUYHOCIbL U MEPMOPEAKMUEHOCTb.
[Ipou3BOACTBO M HCHOJIB30BAaHUE CTPOUTENBHBIX M OTJEIOYHBIX MaTEpUalOB Ha OCHOBE
IIOJINMEPOB U3 (PeHo10(opMaTBAETUAHBIX CMOJI U UX aHAJIOTOB.

KapGonoBbie kuciaotbl. KapOoHOBbBIE KUCIOTHI B IIpUpoe U ObITy. ['oMosiornyeckuil psia
IIpe/ieNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, H30Mepus, HOMeHkinarypa. llomyuenue
MYpagbuHoU N YKCYCHOW KUCIOT. XMUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT B CPAaBHEHHH CO
CBOMCTBaMHM COJISHOM KHCIIOTBHI (B3aUMOJIECTBUME C MeETalllaMd, OCHOBHBIMU OKCHJaMH,
OCHOBAaHUSIMHU, COJISIMH). YKCyCHas KHCIIOTa Kak ciaOblil 3JEKTPOJIUT, WOHHBIE ypaBHEHHS
peakuuii ¢ ee ywyactueM. CBOWMCTBAa YKCYCHOW KHCIOTHI (B3aMMOJIEWCTBHE C MeETaJUIaMH,
OKCHJAMHM METaJVIOB, TUAPOKCUAAMHU METANIOB M COJISIMM; peakuust ATepuuKalun).
[IpuMeHeHne yKCyCHOM KHACIIOTBI.

Omoenvhvie npeocmagumeny KUCIOM UHO20 CMPOEHUs.  OJIeUHOB8As,  JTUHONe8As,
JIUHONICHOB8AS, AKPULOBAs, Waseesas, OeH30UHAA.

Caoxublie 3¢pupbl U kupbl. C10XKHBIE 3QUPBI KaK MPOIYKTHl B3aUMOJCHCTBHUS KUCIIOT CO
cnupTaMu. 3Ha4eHHE CIOXKHBIX 3(UPOB B MPUPOE U KUZHU YETIOBEKa.

XKupsl kaKk cIokKHbIE 2QUPHI TTULEPHUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenbHbie U
KUBOTHBIE JKHMpBI, UX COCTaB. ['maponus3 win ombUieHHE XUpoB. Mbind. Cunmemuyeckue
morwwue cpeocmea (CMC). Oxonocuueckue acnexkmwi npumenenuss CMC. T'mapupoBanme
KUJKUAX KUPOB. [IpOM3BOACTBO TBEPIBIX KUPOB HA OCHOBE PACTUTENBHBIX MACEIL.

[IpuMeHeHue KUPOB. 3amena HCUupos 6 mexHuKe HenuuesbiM Cblpbem.

Yraesoawl. Ilonstue 06 yrineBomax. CocTaB YIJIEBOJOB, WX HAXOXJICHHE W POJIb B
npupoje. 3HayeHHe YIIIeBOJOB B TeXHUKe, ObITY, mpousBojacTBe. Kiaccudukanus yrieBosoB:
MOHO-, TU- 1 TIOJIUCAaXapUBbI.

I'mroko3a kak npeacTaBuTeNb MOHOCaxapu10B. CTpOE€HHE MOJIEKYIIbI I0KO03bL. [loHsATHE O
JBOMCTBEHHON (YHKIIMM OpPraHMYECKOro COEAMHEHUS Ha MpUMEpe CBOMCTB TIIIOKO3bI Kak
anbJEerua ¥ MHOTOATOMHOIO CHHMpPTa — aJbJETHMAOCIHUPTA. XUMUYECKUE CBOMCTBA TJIFOKO3BI,
JIOKa3bIBAIOIINE IBONCTBEHHOCTh €€ (DYHKIUU: THIPUPOBAHUE, B3aUMOACUCTBHUE C THAPOKCHIOM
menu (II), okucnenune. bpoxkenue rimroko3pl. PoTocuHTE3. 3HAYCHUE W TPUMEHEHHUE TIIFOKO3BI.
@DpyKkmo3sa Kak uzomep 2110K03bl.

Caxapo3a Kak mpeAcTaBUTENb AUCaXapuaoB. [Ipouzeoocmeo caxapa.

Kpaxman u nemnronos3a kKak MpeACcTaBUTENM MHoJucaxapuoB. CpaBHEHUE UX CBOICTB U
ouosnorudeckas poiib. [IpuMenenue 3tux noimucaxapuaoB. KauecTBeHHas peakiiys Ha Kpaxmal.

JdemoncTpanuun. OxucieHue crnupra B anpieruja. KayecTBeHHblE peakUuud Ha
MHoroaroMuble  crnupthl. Komrekimuss  «Kamennslii  yrosnb». Kosmekuuss  mpoayKTOB
KOKCOXMMHUYECKOTO IPOU3BOJICTBa PacTBopuMocTh eHoIa B BOJIe MPU OOBIYHOM TeMIlepaTtype u
npu HarpeBanuu. KauecTBeHHble peakuuu Ha QeHon. Peakuus cepeOpstHoro 3epkana
QIBJIETUIOB M TUIOKO3bl. OKHCIEHHE albJETHI0B M TJIIOKO3bl B KHCIOTY C IIOMOIIBIO
ruapokcuaa meau (II). KauectBennas peaxiusi Ha kpaxman. Kosmekuwst 3GupHBIX Maced.
Komnekuus ninactmace U n3znenuil U3 HUX. KoJuleKIus MCKYyCCTBEHHBIX BOJIOKOH M M3AEIUHN U3
HUX.

JlabopaTopusbie onbIThl. 6. CBolicTBa 3TMIIOBOTO crnupra. 7. CBOWcCTBa IiuuepuHa. 8.
CroiictBa (opmanpaeruaa. 9. CpoiictBa ykcycHoi kucnotbl. 10. CpoiictBa >xupoB. 11.
CpaBHEHHE CBOICTB pacTBOPOB MbLIa M CTHUPAJIBLHOrO moporika. 12. CpoiicTBa TtoK03bl. 13.
CaolicTBa Kpaxmana.

TEMA 4. A3oTcoaep:kamye OpraHnyecKue coenHeHust

AMuHBI. MeTHJIaMUH KaK TpPEJCTaBUTENb alu(paTHUeCKUX aMHHOB M aHMIMH — Kak
apoMmatrueckux. OCHOBHOCTb aMHHOB B CpPaBHEHHHM C OCHOBHBIMH CBOWMCTBAMH aMMHAaKa.



AHWINH U €ro cBOHCTBA (B3aUMOJECICTBUE C COJISHOM KUCIOTOM U OpOMHOM BOJOM). B3aummnoe
GIUAHUE AMOMO8 8 MONEKYIAX OpP2aHU4ecKux coeouneHuu Ha npumepe anuauna. llomyuenue
anwirHa 1o peakuuu H. H. 3ununa. [Ipumenenue anuiuxa.

AMHMHOKHMCIOTBI. [TMIIMH M ajlaHuH KaK IPEICTaBUTENN INPUPOIAHBIX AMHHOKHUCIOT.
CBoiicTBa aMHUHOKHCIOT Kak aM(pOTEPHBIX OPraHUYECKUX COCIUHEHHMU (B3aUMOJEHCTBHE CO
miesioyaMu M kuciaoramu). Ocobennocmu ouccoyuayuu AMUHOKUCIONM 6 BOOHbLIX PACMBOPAX.
Bunonapuvie uonvi. Knaccudukanumss W HOMEHKIarypa aMHHOKUCIOT. (OOpa3oBaHue
nonunentuaoB. [lentunnas cBa3p. CocoObl MOTY4EHUsS] aMUHOKUCIIOT.

AMUHOKanpoHOBas KUCJIOTa KAaK MPEICTABUTENb CUHTETUUECKUX aMUHOKHUCIOT. [loHsATHe
O CHHTETHMYECKUX BOJIOKHAX HA IPUMEpPE KanpoHa. Peakuus noJmMKoHAeHCauuu. AMUHOKUCIOmMbL
8 npupode, ux ouoro2uieckas pons. Hezamenumvle amMuHOKUCIOMDL.

Bbeaku. benku kak nomunentuasl. CTpykTypa OenkoBbIX MoJiekyd. CBoiicTBa OenkoB
(ropeHue, TUIPONW3, UBETHBIE peakiuu). buomormdeckas ponb OenkoB. buonoruyeckue
(GyHKIMM O€JNKOB: CTPOUTENbHAS, (PepMEHTATUBHAs, 3aIIUTHAs, TPAHCIIOPTHASI, CHTHAJIbHAS U JIp.

HyxneunoBble kucaorbl. HykienHOBBIE KHCIOTHI Kak MNOJUHYKIEOTHAbl. CTpoeHue
Hykineoruaa. PHK u JIHK B cpaBHenun. VX ponp B XpaHEHMH M Iiepefadye HACIICICTBEHHOU
nnopmanuu. Buoet PHK u ux ¢pynxyuu. Ilonamue o cennou undicenepuu u OUOMexXHOI02UU.

I'eneTnuyeckasi CcBsI3b MeEKAY KJIACCAMH OPraHMYecKHX coeauHeHuu. Ilonstme o
F€HETUYECKOM CBSI3U U T€HETUYECKUX psiiaX.

JdemoncTpaumnu. B3anmoneiicTBue aMMHaka U aHWIMHA C COJSIHOW KUCIOTOMW. Peakuust
aHwIMHa ¢ OpoMHOI Bojoi. Jloka3arenbCcTBO Hanmuuusi (PYHKIMOHAJIBHBIX TPYMII B PacTBOPax
aMUHOKHCIIOT. PacTBopeHme u ocaxnaenue OenkoB. llBeTHwsie peakiuu OenkoB. ['openme
NITAYBEro nepa u mepctssHod Huti. Monens mosekynsl JITHK. Ilepexonpr: 3TaHOn — 3THIIEH —
STUJICHTJIUKOJIb — 3TUiIeHrIuKoAT Meau (I1); atanon — sTaHane — 3TaHOBask KUCIOTA.

JladopaTopHble onbIThbl. 14. CBO¥iCTBa OCIIKOB.

IIpakTHyeckasi padbora Ne 1. PemeHue sKCriepuMEHTAIbHBIX 33724 M0 HACHTH(UKAINA
OPraHMYeCKUX COCTUHECHUH.

TEMA 5. Xumus 4 )KM3Hb

IInactmacenl u BosokHa. [lonuMepuzanys v NOJUKOHACHCAIUS KaK CIIOCOOBI MOTY4EeHUS
CUHTETUYECKHUX BBICOKOMOJIEKYJSIPHBIX coequHeHud. [lomydeHue HCKYCCTBEHHBIX BBICOKO-
MOJIEKYJISIPHBIX COEIMHEHUN XUMUYECKOW MoauduKaiuei npupoAHbix mnoiuMepoB. CTtpoeHue
MOJIMMEPOB: JINHEWHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[Tonsarue o nnactmaccax. TepMoInIacTUYHbIE U TEPMOPEAKTUBHBIE TONUMEPBL. OTIEIbHBIE
MPEJICTABUTEIM CHUHTETUYECKUX M HUCKYCCTBEHHBIX TMOJUMEPOB: (PeHonodopMaibIeruiHbie
CMOJIBL, TOJIMBUHUIIXIOPH, T€(IIOH, LEeJUTYION.

[londatue o0 XuMHUYECKMX BOJIOKHaX. HaTypanbHble, CUHTETHUYECKHE U HCKYCCTBEHHBIE
BoJIOkHa. Knaccudukamuss ¥ OTAENbHBIC MPEICTABUTEIM XUMHUYECKUX BOJIOKOH: AalleTaTHOE
(TpHameTaTHBIA IIENK) M BUCKO3HOE BOJNOKHA, BUHUIXIOPUOHbIE (XJIOPUH), NOJUHUMPUTbHBIE
(HUmMpoH), noruamuoHsvle (KanpoH, HALLIOH), NOIUIPUPHbLE (TABCAH).

®epmenTbl. DepMeHTHI KaK OMOJIOTHYECKHE KaTalu3aTopbl 0emkoBoil mpupo sl [ToHsTre
o pH cpempl. OcoOeHHOCTH CTpPOEHUST U CBOWCTB (CENEKTUBHOCTh U 3 (EKTUBHOCTH,
3aBUCHUMOCTD JICHCTBUSL OT TemrmepaTypbl U pH cpenpl pacTBopa) (hepMEHTOB MO CPaBHEHUIO C
HEOpPraHWYeCKUMH Karanu3aTopamu. Ponb (epMEHTOB B  IKU3HENESATEIBHOCTH KHUBBIX
OpraHu3MoB U mpousBoJcTBe. [IpuMeHeHrne (hepMEHTOB B IPOMBIIIIEHHOCTH.

Buramunsbl. Ilowatrne o BuTtamMuHax. Buabl BUTaMHUHHOM  HEIOCTATOYHOCTH.
Knaccudukarus ButamuHoB. Butamun C Kak MmpencTaBUTENb BOAOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak MPEJACTaBUTEb KUPOPACTBOPUMBIX BUTAMUHOB.

T'opmonbl. IloHsATne o0 TrOpMOHaxX Kak OWOJIOTMYECKH AaKTUBHBIX BELIECTBAX,
BBINIOJIHSAIOUINX 3HIOKPUHHYIO PETYJLIIUI0 JKU3HEIEATEIIbHOCTH OpraHu3sMoB. Baxuneimue
CBOICTBAa TOPMOHOB: BBICOKasl (PM3MOJIOTHUECKAs] aKTMBHOCTb, JAMCTAHIIMOHHOE JeicTBUE, Obl-
CTpO€ pa3pylleHHe B TKaHAX. OTAENbHBIE NPEACTABUTEIN FOPMOHOB: MHCYJIUH M aJpEHAIIMH.
[Ipo¢punaktuka caxapHoro auadera. [lowamue 0 CmepouOHbIX 2OPMOHAX HA NpUMepe NONO0BbIX
2OMOHOB.



JlekapcTBa. JlekapcTBeHHass XuUMHS: OT ATPOXMMUM H  (dapMakoTepanuud Ji0
XUMUOTEepanuu. AHTHOMOTHKM M JucOakTepuo3. HapkoTmueckue BemectBa. Hapkomanws,
6opb0a ¢ Hell ¥ TpoHUITAKTHKA.

Pewenue 3adau no opeanuueckou xumuu. Pewenue 3a0au na 6v1600 ¢hopmynsl
Op2aHUYeCKUX ewecmes no nNPOOYKmam c2OpaHusi U MAacco8bimM O0JIAM INeMEHMOS.

Jdemoncrpanun. Kosutekuus niuacrMacc, CUMHTETHYECKMX BOJIOKOH U U3JEIUNA U3 HUX.
Paznoxenne nmepokcuaa BOJIOPOJIA € 1MO- MOUIBIO MTPUPOJHBIX OOBEKTOB, COJEPKAIIUX KaTaaazy
(ceipoe msica, coipoit kaptodens). Komnekuus CMC, conepskamux sH3UMBI. VcnibiTanue cpebl
pactBopa CMC unaukaropHoil Oymaroi. Kosekius BUTaMHHHBIX mperiapaToB. McnbiTanue
Cpelnbl pacTBOpa aCKOPOMHOBOM KHCJIOTHI HHAMKATOpHOW Oymaroil. VcmblTaHue anteyHoro
npernapara HHCYJIMHA Ha OeJoK.

JlabopaTopHble onbIThI. 15. 3HaKOMCTBO B 00pa3aMu I1acTMAcC, BOJIOKOH U Kay4yKOB.

IIpakTnueckas padora Ne 2. Pacnio3HaBaHue 11acTMacc ¥ BOJIOKOH.

OBLIAA XUMUSA

TEMA 1. [lepuoauyeckuii 3aK0H M CTPOEHHE aTOMA

OtrkpbiTe JI. U. MenpaeneesbiM Ilepuoguveckoro 3akoHa. [lepgvie nonvimxu
K1accugurayuy xumuyeckux snemenmos. BaxHellne MOHATUS XUMHUHU: aTOM, OTHOCHTENbHAs
aTomMHas U MosekyisipHas Maccel. Otkpeitue J[. . MenneneeBbim Ilepuonnueckoro 3akoHa.
[lepuoauueckuii 3akoH B popmynupoBke /1. . Menneneena.

Iepuonuveckass cucrema JI. W. MenneneeBa. Ilepuonnueckas cucrema [ H.
MenneneeBa kak rpaduyeckoe oToOpakeHHE MEPUOIUYECKOro 3aKoHa. Pa3inuHble BapuaHTHI
epuoAndecKor cucteMbl. Ilepumonpl W Tpynnel. 3HA4Y€HHE NEPUOJUYECKOTO 3aKOHA U
MEPUOIUYECKON CUCTEMBI.

Crtpoenune aroma. ATOM — cioXHas 4yactuua. Omkpeimue 21eMeHMAapHbIX 4acmuy u
cmpoenuss amoma. SIapo aroma: TPOTOHBI M HEUTPOHBL. M3oTombl. H30monst 600opooa.
DIEeKTPOHBI. DICKTPOHHAs 000JI0YKa. DHEPreTHUeCKuil ypoBeHb. Opoutanu: s u p. d-opbumanu.
Pacnipenienienne »IEKTPOHOB MO HSHEPreTHUYECKUM YPOBHSAM M OpOUTANSIM. DJIEKTPOHHBIE
KOH(UTypallui aTOMOB XMMHUYECKHUX 3JIEMEHTOB. BajeHTHble BO3MOXXKHOCTH aTOMOB XHMHYE-
CKHX 3JIEMEHTOB.

Ilepuonuyeckuii 3akoH M cTpoeHre aromMa. COBpPEMEHHOE IOHATHE XUMHYECKOTO
anemenTa. CoBpeMeHHas (GopMyIupOBKa Mepruoandeckoro 3akoHa. [IpuunHa nepuoAnyHOCTH B
W3MEHEHUHU CBOMCTB XUMHUYECKHX 53JeMeHTOB. OCOOEHHOCTH 3alOJHEHUS HSHEPreTHUYECKUX
YPOBHEH B 3JIEKTPOHHBIX 000I0YKaX aTOMOB MEPEXOTHBIX JIEMEHTOB. DJIEKTPOHHBIE CEMecTBa
3JIEMEHTOB: S- U P-3JeMeHThI; d- u f~onemenmeoi.

JemoncTpanuu. Paznuansie hopmsl [lepuoanueckoii cucremsl /1. 1. Menneneena.

TEMA 2. CTtpoeHue BelecTBa

KoBanenTHast xumuueckas cBs3b. lloHsATHE 0 KOBaeHTHOM cBsA3u. OO0Ias 3IeKTpOHHAs
napa. KpaTHOCTb KOBaJ€HTHOM CBS3U. OJEKTPOOTPHULATENBHOCTh. [lepexpvigaHnue 3iex-
MpOHHbIX opOumaneu. o- u mw-ceéa3u. KoBajeHTHas MOJSApHAs W KOBAJCHTHAas HENOJIApHas
xuMudeckue cBA3M. OOMEHHBIM M JJOHOPHO-aKLUENTOPHBIM MEXaHHW3Mbl 0Opa30BaHMS
KOBAJICHTHOM CBs3U. BelecTBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA COCTaBa VISl BEILIECTB MOJIEKYJISIPHOTO CTPOEHUS.

HNonnasa xumuveckas c¢Bs3b. KaTnonsl u aHnoHsl. MoHHas cBs3b U ee cBoiicTBa. loHHas
CBSI3b KaK KpalHUI ciaydail KOBaJEHTHOW MOJSIPHON CBSI3U. DopMyavHas eOuHuya eeuecmsd.
OmuocumenvHoCmMb OeNleHus XUMUYECKUX ces3ell Ha Munbi.

Mera/uimyeckasi xumMu4yeckass cBsi3b. OOmme (¢usnyeckue CBOMCTBa METaUIOB.
3asucumocms  s1eKkmponpogooHocmu  memannog om memnepamypul. Cruasbl. Yepuvlie u
yeemmubie CHIasbl.

ArperatHble cOCTOsiHHUSI BemiecTBa. ['a3zpl. 3akoH ABorajpo s razoB. MossipHbIN
00BbeM ra3000pa3HbIX BEIeCTB (IIpH H. y.). JKuakocTtu.



Bogoponnas xumMmueckas cBsi3b. BojoponHas CBsi3b, KaK OCOOBIM  cilydaii
MEXMOJIEKYJISIPHOTO B3auMOJACUCTBHS. MexaHu3Mm ee oOpa3oBaHHMsS M BIMSHHE Ha CBOHCTBA
BellecTB (Ha TmpuMepe BOAbl). Hcnonv3osanue 600bl 6 ObImy U HA NPOU3BOOCHISeE.
Buympumonexynapnas 6000pooHas c6:a3b u ee OUOL02UYecKas pob.

Tunel  kpucrasudeckux pemerok. Kpucramimueckas  pemerka.  HouHbie,
METAJUIMYECKUE, AaTOMHBIE W MOJIEKYJISIPHbIE KPHUCTAIMYECKUE PEHICTKU. AJUTIOTPOIHS.
AMopdHBIE BEIECTBA, UX OMAUYUMENbHbIE CEOUCMEA.

Yucroie BemecTBa M cMmecu. CMecH W XMMHYECKHE COEIUHEHHs. [OMOreHHbIE W
reTeporeHHple cmecu. MaccoBass U oObeMHasi J10JId KOMIIOHEHTOB B cMecu. MaccoBast 10Jist
npumeceid. Pemenue 3amad Ha MaccoByro Jon0 npumeced. Kraccuguxayus eewecmé no
cmenenu ux 4Yucmomai.

Jucnepcuble cucrembl. [lonsatue pgucnepcHoi cuctemsl. JlucnepcHas ¢aza u
mucrniepcuoHHast cpefa. Kiaccuukanus nucnepcHbix cucteM. Koanouowsie oOucnepchvie
cucmemvl. 30U U 2enu. 3Havyenue OUCNEPCHBIX CUCMEM 8 NPUPOOe U HCUSHU YeN0BEKA.

JdemoncTpanun. Mojenb KpuCTaNIMYeCKOW pemieTku xiopuzaa Hatpus. OO0pasibl
MHHEpPAJOB C HWOHHOW KPUCTANIMYECKOM  PpEINEeTKOW: KajapluTa, ramura. Mogaenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOTO Jibaay (Uiu Hoxaa), anmasa, rpaduta (wiam kBapua). Moaens
MOJISIPHOTO OOBheMa Ta30oB. TpHW arperaTHBIX COCTOSIHHS BOABL. J[ucmunnayus 600vl. Obpasywvl
PA3UUHBIX OUCNEPCHBIX CUCTEM. IMYIbCUL, CYCNeH3Ull, aapo3onel, 2enel u 3oneu. Koasynayus.
Cunepesuc. I¢ppexm Tunoans.

JladopaTopHble onbIThl. 1. OnpeaeneHne CBOWCTB HEKOTOPHIX BEIIECTB HA OCHOBE THIA
KpUCTAJIIMYECKON pemeTku. 2. O3HaKoOMJIeHHE ¢ KOJUIEKIMEH MOJIMMEPOB, IIIACTMACC U BOJIOKOH
U u3nenuid u3 Hux. 3. JKECTKOCTh BOABL. YCTpaHEHHUE KECTKOCTH BOAbL. 4. O3HaAKOMIIEHHE C
MHHEPAJIbHBIMU BOAAMHU. 5. O3HAKOMIIEHHE C JUCIIEPCHBIMU CUCTEMAaMHU.

IIpakTuyeckoe 3anaTre Ne 1. [lonydenue u pacro3HaBaHuE Ta30B.

TEMA 3. JJjieKTpoJiMTH4YecKasi 1M CcCOUuAus

PactBopbl. PacTBOpBI Kak rOMOTE€HHBIE CUCTEMBI, COCTOSAILME U3 YaCTHUI] PACTBOPHUTEI,
pPacTBOPEHHOTO BEUIECTBA W MPOJIYKTOB HUX B3aUMOJAEUCTBUA. Pacmeopenue kak gusuko-
Xumudeckui npoyecc. MaccoBasi 10Jisl paCTBOPEHHOI0 BellecTBa. Tumbl pacTBOpoB. Moaapras
KOHyeHmpayus eewjecmea. Munepanvhvie 600bi.

Teopus 3J1eKTPOJIMTHYECKON TUCCOMUANUMN. DICKTPOJIUTHI U HEAIEKTPOJIUTHL. CTENEHb
ANEKTPOJIUTUYECKON nuccounanuu. CuibHbIE W Cla0ble SJEKTPOIHUTHI. YpPaBHEHUS 3JIEKTPO-
JUTHYECKON qucconanuu. Mexanuzm ouccoyuayuu. Cmynenuamas ouccoyuayusi. Booopoonuiii
noxkazameins.

Kucaorbel B cBere TEOpUHM 3JIEKTPOIUTHYECKON nuccoumanuu. OOmme cBoicTBa
HEOPraHUYECKNX U OPraHWYECKUX KHCIIOT. YCJOBHUS TEUEHUS PEAKIUN MEXIY 3JIEKTPOIUTaAMU
1o koHna. Cneyuguueckue ceoticmea a30mHOU, KOHYESHMPUPOBAHHOU CEPHOU U MYPABLUHOU
Kuciom.

OcHoBaHMSl B CBETE TEOPUHU DJIEKTPOJUTUUYECKONW AMCCOIMAINM, MX KiIacCU(UKALUI U
oOue cBOMCTBA. AmuHbvl, Kax opeanuyeckue ocHosanus. CpagHeHue C80UCME AMMUAKA,
MeMmunamMuna U AHUIUHA.

Coun B cBeTe TEOPUHU DIEKTPOIUTHUECKON MUCCOIMALMU, UX KiIaccU(pUKalUg U oOIIHe
cBoiictBa. Conu xucavie u ocnosnvle. Conu opeanuveckux kuciom. Moina. DneKTPOXUMUYECKUN
P HaNpsHKEHUW METAJNIOB W €ro MCIHOJIb30BAaHUE JUISl XapaKTEPUCTUKH BOCCTAHOBUTEIBHBIX
CBOWCTB METAJIJIOB.

I'maposmm3. Cnyuam ruaponusa coseil. Peakmus  cpenst  (pH) B pactBopax
TUAPOJIU3YIOIIUXCS CONeH. [ uopoaus opeanuueckux eeujecms, e2o 3HaveHue.

JdemoHncTpanuu. VcnbiTanue pacTBOPOB AJNEKTPOJUTOB U HEDIEKTPOJIUTOB Ha MPEAMET
JTUCCOIMAIMU. 3aBUCUMOCTb CTENEHHU JIEKTPOIUTHUECKON JUCCOLMAIIUN YKCYCHON KUCIOTHI OT
pazbaBienus pactBopa. [Ipumepsl peakiuit HOHHOTO 0OMEHa, UAYIIHUX C 00pa30BaHUEM OCaJIKa,
rasza Wi BOJbl. XUMUYECKHE CBOMCTBA KUC- JIOT: B3AUMOJICHCTBHE C METAJIJIAaMU, OCHOBHBIMU U
aM(pOTepHBIMH OKCHUJAMH, OCHOBAHMSIMH (II[EIOYaMU W HEPACTBOPHMBIMU B BOJE), COJSMHU.



B3anmopelicTBie a30THOW KUCIOTBI ¢ Menblo. Pasbasnenue cephoii kuciomul. ObOyenusanue
KOHYEHMPUPOBAHHOU CEPHOU KUCAOMOU caxapo3bl. XUMUUYECKUE CBOWCTBA ILEIOYEH: peakuus
HEUTpAIM3allK, B3aUMOJCHUCTBHE C KUCIOTHBIMU OKCHJIAMH, COJISIMU. PasnoxeHue
HEpPAaCTBOPUMBIX B BOJIE OCHOBAaHMUW IpU HArpeBaHWM. XHUMHUYECKHE CBOWCTBA COJICH:
B3aMMOJICIICTBUE C METa/lIaMH, KHC- JIOTaMH, WIeJI0YaMH, C JAPYTUMHU COJIsIMH. ['uaponus
kapOuna kanbnus. Vzyuenue pH pacTBOpOB rUIpOIH3YIONIUXCS COJICH: KapOOHATOB IIETOYHBIX
METaJUIOB, XJIOPUA U alleTaTa aMMOHUSI.

JlabopaTopHble omnbIThbl. 6. O3HakomieHHE ¢ KoJUleKiued kucior. 7. Ilomydenue u
CBOMCTBa HEPACTBOPUMBIX OCHOBaHUH. 8. O3HaKOMJIEHME C KOJUIEKIMEH OCHOBaHMUU. 9.
O3HakoMJIeHHE € KOJUIEKIMEH MHHepasloB, cojaepxkamux coyu. 10. McnblTaHue pacTBOpOB
KHCJIOT, OCHOBaHMM W coJied uHaukaropamu. 11. Pasnuunbie ciydau rugponusa cosei. 12.
[M'uaponu3 XJIOpUA0B U aleTaToOB MICIIOYHBIX METAIIIOB.

IIpakTnueckas padora Ne 2. Pernenue sKcriepUMEHTAIbHBIX 3a7jad Ha WACHTU(UKAINIO
HEOPraHUYECKUX U OP2AHUYECKUX COCOUHEHU.

TEMA 4. Xumnueckue peakuuu

Kanaccupukanusa xumuyeckux peakuuil. Peaxyuu, uoywue 06e3 uzMeHeHUs cocmasd
seujecma. Knaccuukariys 1o 4uciy U COCTaBYy pearupyromiux BEIIECTB U MPOJAYKTOB Pe aKIIUH.
Peakmuu pasznoxeHus, COeIMHEHUS, 3aMEIIeHUsI 1 0OMeHa B HEOpraHWYECKON XuMuu. Peakyuu
npucoeouHeHus, omujenieHus, 3ameweHus U u3oMepu3ayuu 8 opeanuyeckou xumuu. Peaxyuu
noAUMEpU3AYUYU KaK YACMHBII CIYYAll peakyuti NpucoeouHeHus.

TemuoBoii 3¢¢ekT XUMHYECKHX Ppeakuuil. DK30- U IHAOTEPMHUYECKHE PEAKIIHH.
Tepmoxumuueckne ypaBHeHUs. PacdeT KoJuW4ecTBa TEIUIOTBI IO TEPMOXMMHYECKUM
YpaBHEHUSIM.

Cxopocth xuMuYecKHX peaknuii. [loHATHE O CKOPOCTM XUMHYECKHX PEaKIUu,
AHAIMTUYECKOE BBIPAXKEHUE. 3aBUCHMOCTb CKOPOCTH PEAaKIMU OT KOHILIEHTPAllWW, JaBJICHUS,
TeMIEepaTypbl, NPUPOAbl PEArHpPyIOIIMX BEIIECTB, IUIOMIAAM WX CONPUKOCHOBEHMS. 3aKOH
NEeUCTBYIOUINX Macc. Peuwienue 3a0ay Ha XUMUYECKYIO KUHEMUKY.

Karanm3. Karanmmzaropel. Katanuz. [omoecennvii u cemepocennviit kamanusz. Ilpumepsl
KaTaJUTHYECKUX MPOLIECCOB B MPOMBIIIIEHHOCTH, TEXHUKE, ObITY. DEpMEHTHI U X OTJIMYUS OT
HEOpPraHMYeCKUX KaTanu3aropoB. [IpuMeHeHne katanu3aTtopoB U (hepMEHTOB.

Xumuyeckoe paBHoBecue. OOpatuMble U HEOOpaTUMbIE peakIUU. XUMHUYECKOe
paBHOBECHE M CHOCOOBI €ro CMEIIeHHs Ha MpUMepe MolydeHus ammuaka. Cunmes ammuarka 8
npomsiwiniennocmu. Ilowsmue 00 ONMUMATBLHBIX YCIOBUAX NPOBEOEHUS MEXHOLO2ULECKO20
npoyecca.

OkHCIMTENbHO-BOCCTAHOBUTEIbHBIE HNpouecchbl. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKHUCIUTENIb W BOCCTaHOBUTENb. OkuciaeHue H BoccTaHoBieHHE. (CocTaBiieHHE
ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM AJIEKTPOHHOTO OanaHca.

OO0mme cBoicTBA MeTAJI0OB. XMMHUUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBHUTEINIEH.
B3aumopeiictBue MeTalsIoOB € HEMETaulaMH, BOJOM, KHCIOTaMU W PacTBOpPamMH COJIEH.
MeTtannoTepMusi.

Koppo3usi MetamnoB xax oxuciumenbHo-eoccmanosumenvusiii npoyecc. CrnocoObl
3alIUThl METAJUIOB OT KOPPO3UHU.

OOmme cBoiicTBa HeMeTA/IOB. XHUMHUYECKUE CBONCTBA HEMETAJUIOB KaK OKUCIUTENEH.
B3aumopeiicTBue ¢ mMeTamsiaMu, BOAOPOJOM M JIpyrUMu HeMeTauiamu. CBOICTBa HEMETANIOB
KaKk BOCCTaHOBUTeNeH. BsaumopelicTBUE C€ TOPOCTBIMM M CJHOKHBIMH  BELIECTBAMHU-
okucnutensiMu. Oowasn xapaxmepucmuka 2aio2eHos.

duekTpoiu3. Obwue cnocobvl NOIYYeHUs Memaniio8 U HeMemaniiog. IICKTPOIU3
pPacTBOPOB M PACIUIABOB AJIEKTPOJUTOB HAa MpHUMEpPE XJOpHUJia HaATpUs. DIEKTPOJIUTHUUECKOE
noiaydyeHue amomuHusa. [lpaktuueckoe 3HaueHue HNeKTponusa. [ arveanoniacmuxka u
2aNb8AHOCMESUSL.

3akmouenue. IlepcnekTuBbl  pa3BUTHS  XMMUYECKOW HAyKM M XUMHUYECKOIO
MPOU3BOJICTBA. XUMHSI U ITPOOIIeMa OXPaHbI OKPYKAIOIIEH CPeIbl.



JemoHcTpanmuu. DK30TEepPMHUECKHE U DHJIOTEPMHUYECKHE XUMHUYECKHE PEaKLUU.
TenoBble SBJICHUS NPU PACTBOPEHUHM CEPHON KHMCIOTHI U aMMHUAYHOW CEIUTPHI. 3aBUCUMOCTh
CKOPOCTH PEAKLUHU OT IPUPOIBI BEIIECTB HAa MPUMEPE B3aMMOJACHCTBUS PACTBOPOB Pa3IMYHBIX
KHACJIOT OJIMHAKOBOM KOHIIGHTPAIlMM C OJMHAKOBBIMHM KyCOUYkKaMH (TpaHyjJaMH) LWHKA U
OJIMHAKOBBIX KYCOYKOB Ppa3HBIX METAJUIOB (MarHus, IIMHKA, Xelle3a) C PacTBOPOM COJISTHOM
KHUCIOTHl. B3anmojeiicTBue pacTBOpPOB CEPHOM KHMCIOTHI C pacTBOpaMHu THOCYyJb(paTa HaTpus
pa3IMYHON KOHIICHTPALMU U TeMIepaTypbl. Mojenb KUMsIero ciosi. Pasnoxenne nepokcuaa
BOJIOpO/Ia C MOMOIIBI0 Heopranmueckux kartamuzaTopoB (FeCly, KI) u mpupomHbsix 00BEKTOB,
colepKamux Karana3y (celpoe Msico, KapTtodens). [IpocTeiilme OKHCIUTEIHHO-BOCCTA-
HOBHTEJbHBIC PEAKIIMU: B3aUMOJICHCTBHE IIMHKA C COJITHOM KHCIIO- TOHM U jKeje3a ¢ Cylb(haToM
menu (I1). Moaens anexktponusepa. Mojienb 371eKTPOIU3HON BaHHBI IS TTOJTYYCHUS ATFOMUHUS.

JlaGopaTopusbie onbIThl. 13. [lomydeHne Kucmopoia pa3iokeHHEM MEPOKCHIa BOJIOPOIa
C TIOMOUIBIO JUOKCHJIA MapTaHlla U Kamauidaszvl cblpoco Kapmodgpensa. 14. Peakuus 3amenieHus
Menu kene3oMm B pactBope cynbgara meau (II). 15. [Momydyenue Bogopona B3auMoACHCTBHEM
KHUCIIOTBI C IMHKOM. 16. O3HakoMJIeHHE ¢ KOJUIeKIMed Metan- jioB. 17. O3HakomiieHue ¢
KOJIJIEKIIHEW HEMETAIIJIOB.

IIpakTnueckas padora Ne 3 «[enemuueckas c643b MeHOy pA3TUUHLIMU KIACCAMU
Heop2aHu4yecKux U Op2aHuyecKux eeujecmsy (0Jis 08yXuaco8020 6apuanma u3yyeHus Kypca).

TemaTu4eckoe MIIAHUPOBAHUE

HasBanne tembl KonmuaectBo yacos
10 kimacc
Beenenue
Teopust cTpoeHUsI OPraHUYECKUX COCAMHEHUI 3
VYTIeBOI0POIbI U KX TPUPOTHBIC HCTOYHUKH 10
Kucnopoacoaepikanue opraHuI4ecKue 7
COEIUHEHUS
A30TCOIepKaIe OPraHUYECKUEe COSAMHEHUS 8
XUMUS U )KU3Hb 4
IToBTOpEHME 1
HTroro 34
Hassauue TeMbl KonuuecTBo yacoB
11 kiacc
[leproauueckuii 3aKOH U CTPOEHUE aTOMa 4
CrpoeHue BemecTsa 11
DAEKTPOIUTHYECKAS TUCCOIUAIIS 7
XHUMHUYECKUE PEAKIUU 10
IToBTOpEHNE OCHOBHBIX BOMPOCOB Kypca XUMHUHU 1
Hroro 33
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