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HHOACHUTEJIBHAA 3AIIMCKA

Hacrosimass pabGouas mporpamma (Ha YpOBHE CpeaHEro ooOImero oOpa3oBaHHs) IO
yueOHOMY TpeaAMeTy «XHMHUs» cOocTaBieHa B cooTBeTcTBHH ¢ TpeboBanusmu @OIT COO, u Ha
ocHoBaHuu Padoueii yueOHo#i mporpammbl K yueOHoMy Kypcy BB Epemun «Xumus» nis
10-11 knaccoB 001me00pa3oBaTeJbLHBIX YUPEKICHUH M KO ¢ YIVIyOJI€HHBIM M3yYeHUeM
XHMHH, a TaKXe B COOTBETCTBHHM C TpeOoBaHusiMu DenepaibHOr0 TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHIApTa OCHOBHOTO 001Iero 00pa3oBaHus ¢ Y4ETOM KOHIICTILIUU TyXOBHO-
HPABCTBEHHOT'O  BOCHUTAHMS M  IJIAHUPYEMBIX  pPe3ylIbTaTOB  OCBOCHHS  OCHOBHOM
o0pa3oBaTeNbHONW MPOTrpaMMBl  cpeaHero oOmero oOpa3oBaHUs, pa3paboTaHa Ha OCHOBE
[TpumepHoit mporpamMMel 1Mo yueOHbIM mipeameram. Xumus. 10-11 kiaccsl. - M.: [IpocBemienue,
2021 r.

B cucreme ecrecTBeHHOHAYyYHOr0 00pa30BaHUsl XUMHS Kak y4eOHBINA MpelIMeT 3aHUMaeT
Ba)XHOE MECTO B TIO3HAaHUHM 3aKOHOB MPUPOIBI, (OPMHPOBAHMU HAYYHOH KapTUHBI MUDA,
CO3JIaHUM OCHOBBI XMMHMYECKUX 3HAHWMM, HEOOXOAMMBIX IJi MOBCEIHEBHOM >KH3HU, HABBIKOB
3I0pOBOTO M 0€30MMacHOro Ui YeJIOBEKa U OKpY’KaIoIIel ero cpensl oOpas3a >KM3HH, a TaKXKe B
BOCIIUTAHUU YKOJIOTMYECKOMN KYIbTYPHI.

VYCnemHocTh M3Y4€HHs XUMHUU CBSI3aHA C OBJAQJACHUEM XHMHUYECKUM  SI3BIKOM,
coOirofieHreM MpaBMil 0€30MacHOil pabOThl MPH BHIMOTHEHUH XUMHYECKOTO IKCIEPUMEHTA,
OCO3HAHWEM MHOTI'OYHUCIIEHHBIX CBSI3€M XMMHUHU C JAPYTUMHU INpPEAMETaMU IIKOJBHOTO Kypca.
[IporpamMma BKIItOUaeT B ce0s OCHOBBI HEOPraHWYECKOW M OpraHM4ecKod XUMHH. [ naBHOMN
ujeel MporpamMMbl SIBJSIETCS CO3JaHME 0a30BOTO KOMIUIEKCA OMOPHBIX 3HAHUN MO XUMHH,
BBIPQXXEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3pACTy 00YyUaIOIIHUXCS.

B coamepxaHumM JaHHOrO Kypca IpenCTaBiICHbl OCHOBONOJArarolue XHUMHUYECKUE
TEOPETUUECKHE 3HAHUSA, BKIIOYAIOIINE U3YUYEHUE COCTaBa U CTPOCHHSI BEILIECTB, 3aBUCUMOCTH
UX CBOICTB OT CTpOEHHUS, IIPOTrHO3MPOBAHHE CBOMCTB BELIECTB, HCCIIEJOBaHUE
3aKOHOMEPHOCTEH XMMHUYECKUX MPEBPAILEHUI U MyTel YIpaBIeHUS UMH B IENIAX MMOTYYCHUS
BELIECTB U MaTEPUAJIOB.

TeopeTnueckyro OCHOBY H3Y4YEHHs] HEOPTraHHMYECKONW XHWMHUU COCTaBJISET aTOMHO-
MoJIeKyJsipHoe yuenue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMH CBEICHUSIMH O
CTPOCHMM aTOMa, BHJAaX XHUMHYECKON CBS3U, 3aKOHOMEPHOCTSIX NPOTEKaHUS XMUMHYECKHX
peaKuuii.

B m3ydyeHum Kypca 3HAuUMTENbHAas POJb OTBOAMUTCA XMUMHUECKOMY HKCIEPHUMEHTY:
MIPOBEJCHUIO MPAKTUUYECKUX U JTAOOPATOPHBIX paboOT, OMMCAHUIO PE3YNIbTATOB YYEHHYECKOTO
HKCIEPUMEHTa, COOIOJCHUI0O HOPM M TMpaBWwil Oe3omacHOW paboThl B  XUMHUYECKOU
nabopaTopuu.

Peanuzanus naHHOM mporpamMMmbl B THpolecce OOydeHHUs IMO3BOJUT O0ydaroIuMcCs
YCBOUTH KJIIOYEBBIE XUMHUYECKHE KOMIETEHIIMM M TMOHITHh POJIb U 3HAYEHUE XUMHH CPEIu
JIpYTUX HayK O IPUPOJE.

Mecto npeamera «XuMus» B y4eOHOM IJIaHe
B cBa3u c yBenuueHweM yacoB corjacHo ydeOHoMmy uiaHy MAOVY «COII Nel» Ha
IpenojaBaHle XUMHUHU Ha NpoduibHOM/yriyoaéHHOM ypoBHE B B 11 kijacce — 5 4dacoB B
Henento/ 170 yacoB B roa

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHUCTEMHO-AESATEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUSI» Ha YPOBHE CPEHEr0 00IIero 00pa30BaHus BbIAEIEHBI
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CICMYIONINE  COCTABJISIIONIME: OCO3HAaHWE  OOYYAIONMMHUCS  POCCHHCKON  Tpa)KIaHCKOMN
UICHTUYHOCTHU, TIOTOBHOCTH K CaMOpa3BI/ITI/IIO, CaMOCTOSTCIIBHOCTU U CaMOOHpeﬂeHeHI/IIO;
HaJM4Yhe MOTHBAIlMM K  OOYYEHHMIO; TOTOBHOCTH M  CIOCOOHOCTh  OOYYarOIIMXCS
pyKOBO[[CTBOBaTbCSI HpI/IHSITBIMI/I B O6H_I€CTBC HpaBI/IHaMI/I 158 HOpMaMI/I IIOBCACHUS, HAJIU4YUC
MIPaBOCO3HAHUS, IKOJOTHYECKON KYJIbTYpPbI; CHOCOOHOCTh CTaBUTh II€JIM M CTPOMTH JKU3HCHHBIC
IIJIAHBI.

JIngHOCTHBIE PE3yNbTaThl OCBOCHHS MpPEAMETa «XHUMHS» OTPAKAIT CHOPMHPOBAHHOCTH
OTIbITa TIO3HABATEILHON U MPAKTUYECKON JIEATEIBHOCTH O00YUYaIONMUXCsl B MPOIIECCe pealu3aiuu
00paszoBaTeNbHON ACATEIHHOCTH.

JIMuYHOCTHBIE PE3yJAbTATHl OCBOGHUS IMpenMeTa «XHUMHUS» OTPaKaloT CHOpPMHUPOBAHHOCTH
OTIBITA TIO3HABATEILHON W MPAKTHYECKOW ACATEIHHOCTH OOYYAIOIIMXCS B MPOIECCe peaTu3aliu
O6pa3OBaT€JII)HOI>'I ACATCIIbHOCTHU, B TOM YHUCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HAHMSI O0YYAIOUIMMHUCS CBOUX KOHCTHUTYLMOHHBIX TPaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY W MIPaBOMOPSJIKY;

HpeI[CTaBJ'IeHI/ISI 0 COIIMAJIBbHBIX HOpMaX nu HpaBI/IJIaX MCEXKIINYHOCTHBIX OTHOIHGHI/Iﬁ B
KOJUIEKTHUBE;

TOTOBHOCTHU K COBMCCTHOﬁ TBOp‘-IGCKOfI NCATCIIBHOCTHU HpI/I CcO3JaHnNNnu yqe6HI>IX HpOGKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBl JPYIUX
[IPU aHAJIKM3€E Pa3INYHBIX BUJIOB YUYEOHOU €ATEeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HACJIEJIUI0 OT€YECTBEHHON XHUMHUH;

YBa)KeHI/I?I K Hpoueccy TBOp‘-IeCTBa B O6HaCTI/I TeOpI/II/I 158 HpaKTquCKOFO HpI/IJIO)KeHI/Iﬂ
XUMHUH, OCO3HAHHUS TOrO, YTO JaHHBbIE HAyKH €CTh pe3ylbTaT JUIMTEIbHBIX HAOIIOICHUH,
KpOHOTJII/IBI)IX BKCHepI/IMeHTaJII)HI)IX IIOHUCKOB, ITIOCTOAHHOI'O prna y‘IéHI:IX u HpaKTI/IKOB;

MHTEpeca M TI03HABATENbHBIX MOTHMBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HpaBCTBeHHOFO CO3HAaHU, OTUYCCKOI'O ITIOBCACHUA,

CIIOCOOHOCTH OIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMHUECKUMHU SIBICHUSMH, U IPUHUMATH
OCO3HAHHLBIC peHIeHI/IH, OpI/IeHTI/Ip}IﬂCL Ha MOpa.TII)HO-HpaBCTBeHHI)Ie HOpMI)I U IE€HHOCTH,

TOTOBHOCTH OIIGHWBAaTh CBOE TMOBEACHHWE M TMOCTYNKH CBOMX TOBApHUIIEH C MO3UIUN
HpaBCTBeHHI)IX 158 HpaBOBBIX HOpM nucC yqéTOM OCO3HAaHUA HOCJ'ICI[CTBI/Iﬁ HOCTyrIKOB;

4) ¢popMHUPOBAHUS KYJIBTYPBI 3/10POBbSI:

MOHUMAaHUs IIEHHOCTEW 370pOBOrO0 H Oe3omacHOro obpasza KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOmoIeHnsT MpaBmil 6e30macHOTO OOpareHusi ¢ BEeHeCTBaMH B OBITY, MOBCEIHEBHOMU
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

IIOHUMAaHHusI T EHHOCTU HpaBI/IJ'I I/IHZ[I/IBI/I)IyaHI)HOFO U KOJIUJICKTHUBHOTO 6C3OH3CHOF0
MOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEICTBUI U HENpPUATHS BPEAHBIX NPUBBIYEK (YHOTpPEOJEHUs ajKorosis,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIUTAHUS

KOMMYHHKAaTHBHOW KOMITETEHTHOCTH B  Y4eOHO-HCCIICIOBATCIIbCKOW  JESTCIIEHOCTH,
0OIIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M IPYTHX BUIAX JACSITEILHOCTH;

YCTaHOBKI/I Ha AaKTHUBHOC y‘—IaCTI/Ie B peH_IeHI/II/I HpaKTquCKHX 3aaa4 COHI/IaJ'II)HOI\/’I
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HHTEpeca K MPAKTHYCCKOMY H3YYCHHIO TPOQPECCHH pa3IuvHOTO poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHU 110 XUMUU;

YBAKEHUS K TPYAY, JIOASM TpyAa U pe3yiabTaraM TPYJAOBOH AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIHHOW TPACKTOPUU 00pa3oBaHus, Oymyiei
npodeccun U peaau3alii COOCTBEHHBIX JKU3HEHHBIX ITUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMHUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH 11€JIeCO00Pa3HOr0 OTHOMIICHUS K MPUPOJIe KaK MCTOYHHMKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUA TJI00aTbHOTO XapakKTepa SKOJIOTHYECKHX MPOOJIeM, BIHUSHUA SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUSA HEOOXOJUMOCTH HCMOJIb30BAaHUS JTOCTH)KEHUN XMMHUU JUIS PELICHUs BOIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPUATUS JIEHCTBUM, MPUHOCALIMX Bpel OKpYKaloIled HpUPOIHON cpele,
YMEHUSI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJOTHYECKUE MOCICICTBUS MPEANPUHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HAJIMYMUS PAa3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, SKOJIOTUYECKOH KYJIbTYpPbI, OIBITA
JNESTEIIbHOCTH ~ DKOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HUMH B
MI03HABATEIbHOM, KOMMYHHKAaTUBHON U COLMAIILHON MPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOTr'0 TIO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKu U
00LIECTBEHHON IIPAKTHUKHU;

MOHMMAHUA CHEIU(PUKA XUMUM KaK HayKd, OCO3HaHMs €€ poiau B (HOPMUPOBAHUU
PAlMOHAJILHOTO HAYYHOI'O MBILIUIEHUS, CO3JJaHUM LIEJIOCTHOIO MPEACTABIECHUS 00 OKPYKAIOLIEM
MHUpE Kak O €IWHCTBE MPUPOABl U UEIOBEKa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUHU JUIS COBPEMEHHOW LMBUJIM3AlMU: B €&
TYMaHHCTUYECKON HAINpPaBICHHOCTH W BAXXHOW pPOJIM B CO3JaHMM HOBOHW 0a3pl MaTepHaIbHON
KYJIBTYpBI, B PEIICHUU TII00AIBHBIX IPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
DHEPTeTUYECKOW, TMHUIIEBOH M JKOJOTMYECKOW OE30MacHOCTH, B PA3BUTHUH MEIUIMHEI,
o0ecreyeHn! YCJIOBUN YCHEIIHOTO TPYAa M 3KOJIOTUYECKH KOM(MOPTHOM KU3HU KaKIOTO 4JieHa
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMaHMS CYIIHOCTH METOJOB  IO3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIB30BaTh MOJIy4YaeMble 3HAHUS IS
aHamu3a U OOBSICHEHMs SBJICHHH OKPY)KAIOLIEro MHUpa M IMPOUCXOMAUIMX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 00OOCHOBAaHHBIE 3aKIIIOUCHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LIEJIbIO TOJIYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHUs poOeM B
peabHBIX KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEphIBHOMY OOpa30oBaHHI0O M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMHW 10 XUMHH B COOTBETCTBUM C IKM3HEHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMUHBIX cepax NpoPecCHOHATbHON JesITEbHOCTH.

METAIIPEJAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3ynbTaTbl OCBOEHHUS IPOTpaMMbl 10 XMMHUU Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06y11a}onmxcs[ MCKIUCHOUIITIMHAPHEBIC
(MeXTpeMeTHbIE) O0IICHAYYHBIC TOHSITHSI, OTPAXKAIOIIHME [EIOCTHOCTh HAYYHOW KapTHHBI MUpPA
n cneumi)m(y MCTOOOB IMO3HaHUWA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/Iﬂ, BCIIECTBO,
DHEPrus, SIBIICHHE, MPOIECC, CUCTEMa, HAay4dHbIH (PaKT, TMPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, HCCIIe0BaHNE, HAOIOICHHE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);



YHUBEPCAJIbHbIE yueOHbIe necTBus (mo3HaBaTeNbHBIE, KOMMYHHKaTHBHBIE,
peryisaTHBHBIC), oOecrieunBaome  GopMupoBaHue  (QYHKIMOHAIBHOM  TPaMOTHOCTH |
COLMAJIbHOW KOMIETEHIIMH 00y4aroIuxcs;

CHOCOOHOCTh ~ OOY4YaIOIIMXCS  MCIOJIB30BaTh  OCBOCHHBIE  MEXKIMCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUA M YHUBEpcalbHble Yy4yeOHble JEHCTBHS B I103HABAaTEIbHOH H
COLIMAJIbHON IIPAKTHKE.

MeranpeaqmeTHble  pe3yibTaTbl OTPAKAKOT OBJIAJCHHE YHUBEPCAIbHBIMH  Y4E€OHBIMU
[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMHU.

Ilo3HaBaTe/IbHBIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

1) 6a30Bble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTyalU3upoBaTh IpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OlpeneNaTh LeNIn JAEATeIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEpPUU HUX JOCTHXKEHHS,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTH C IIOCTABICHHBIMU LIEJISIMU;

UCMOJIb30BaTh IPU OCBOCHUM 3HAHUA HPUEMBI JIOTMYECKOTO MBIIUICHUS: BbIAEIATh
XapaKTepHble TNPU3HAKM IMOHATMM M  yCTaHaBIMBaTh MX B3aUMOCBSI3b, MHCIIOJIB30BATH
COOTBETCTBYIOLIUE MTOHATUS AJIs1 OObSICHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KIIaCCU(DUKAIIMHU BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHaBJIMBATh PUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKHUE PACCYKIEHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE, 10 aHAJIOTHH), BBISBISAThH
3aKOHOMEPHOCTH U NPOTUBOPEYUs B PACCMATPUBACMBIX SBICHMSX, (OPMYJIUPOBATH BBIBOJBI U
3aKJIF0YEHUS;

IPUMEHATh B IPOLIECCE MO3HAHUS MCIOJIb3YEMble B XMMHHM CUMBOJIMUYECKHE (3HAKOBBIC)
MOJIENH, TPE0OPa30BBIBATH MOJICIBHBIC NPEACTABICHUS — XUMUYECKAN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMHYeckass QopMmyna, ypaBHEHHE XMMHUYECKOM peakIMU — TpU PELIeHUH Yy4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]a4, IPUMEHITh Ha3BAHHbIE MOJIEJIbHbBIE MTPEICTABICHUS AJIs
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HcCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METO/JI0B HAyYHOI'O IIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dopMynupoBaTh LEAM M 33Jaud  HUCCIEJOBAHMs, MCIONb30BaTh IIOCTaBJICHHbIE W
CaMOCTOSITENILHO C(HOPMYIMPOBAHHbBIE BOINPOCHI B KadeCTBE MHCTPYMEHTA IMO3HAHMUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKJIEHU;

BIAJIETh HaBBIKAMM CaMOCTOSITENIBHOTO IUIAHUPOBAHUSA W TPOBENCHUSA YYEHHMYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOMIOAATh 3a XOAOM Ipolecca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYIMpPOBaTh OOOOIIEHHS W BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTUET O MPOJEIIaHHOM
pabore;

IpUOOpeTaTh OIBIT YYEHWYECKOW HCCIIEOBAaTeIbCKOM M TMPOEKTHOW JAESITEeIbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB pELIeHHUs
MPAKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMuHbIX METOOB ITO3HAHUSI.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCS B  Pa3IMYHBIX HCTOYHMKAX HMHpopManuu (HAYyYHO-NOMYJIsIpHas
JauTepatypa XMMUYECKOTO COJepKaHus, CIpaBoyHble TmocoOusi, pecypchl HMHTepHera),
aHaAJTM3UPOBATh UH(OPMAIIMIO Pa3IMYHBIX BUJOB U (POPM MPEACTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dopMynupoBaTh 3ampOChl U NPUMEHSTHh pPAa3JIMYHbIE METOABI INPH IOMCKE U OTOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCIOIb30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMANbHYIO (GOopMy HpescTaBieHHus HH(oOpManuu (CXemsl,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);



UCIIONIb30BAaTh HAy4yHBIA S3bIK B KauecTBE CpeACTBA Npu paboTe ¢ XUMHYECKOH
uHpOpMaLKeil: TPUMEHATh MEXIIPEIMETHbIE (PU3NUECKre 1 MaTeMaTHUECKNEe) 3HAKH U CUMBOJIBI,
dbopmyIbl, a0OpeBUATypbl, HOMEHKJIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJINYECKHUE CPEICTBA HATJISTHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYX/1aeMOW TEMBI B XOJI€ TUAJIOTA W/UITH TUCKYCCHUH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENIHHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C IMPE3CHTAlMEN pe3ylbTaTOB IO3HABATEIbHOW JAESATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIIPU  BBIIOJIHEHMM XHUMHUYECKOTO
SKCIIEPUMEHTA, MPAKTUYECKOH paboOThl IO UCCIEOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB,
peanu3anuyu y4yeOHOro MpPOeKTa, M (POPMYTUPOBATH BHIBOJBI 1O pe3ysibTaTaM MpPOBEIEHHBIX
HCCJIEIOBAHUM MyTEM COTJIACOBAHUS MO3UIIUHI B X0/1€ 00CYKJIeHUSI 1 OOMEHa MHEHUSAMH.
PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITENIbHO TUIAHUPOBAaTh M OCYIIECTBISTH CBOIO TO3HABATENBHYIO JEATEIbHOCTb,
ompenenss e el U 33Ja4d, KOHTPOJIMPOBATH U 1O MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JEHCTBUI MPH BHINOJHEHUHM YUeOHBIX M HMCCIIEOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbomee 3(h(HEeKTUBHBINA cIOCO0 UX pPEemIeHHUs ¢ Y4ETOM MOJTYYCHHUsT HOBBIX 3HAHUH O
BEIECTBaX U XUMUUYECKUX PEAKLIHUAX;

OCYIIIECTBIISATh CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATBI ocBoenusi yudeOHOro mpeaMera «XuMHSA»  Ha
yrJiy0JIeHHOM YPOBHe

B pesynbrare uzydenus yaeOHOro npeaMera « XUMHS» Ha YPOBHE CpPeIHEro 00Iero oopa3oBaHus
BBIMYCKHUK Ha YII1yOJI€HHOM YPOBHE HAYUUTCS:

® pacKphIBaTh Ha MPUMEPAX POJIb XUMUH B (HOPMHUPOBAHUH COBPEMECHHON HAYYHOU KapTUHBI
MUpA U B IPAKTHYECKOHN JEATEIbHOCTH YeIIOBEKa, B3AUMOCBSI3b MEXKI1Y XUMUEH U IPYTUMU
€CTECTBCHHBIMU HayKaMH;

®  COMOCTaBJIATh HCTOPUYCCKUE BEXW PA3BUTHS XUMHUU C HUCTOPUYCCKHMH TIEPHOIAMH
pa3BUTHS TPOMBIIUICHHOCTH W HAyKH JUId TPOBEICHHUS aHajdn3a COCTOSIHHS, MyTel
Pa3BUTHS HAYKU ¥ TEXHOJIOTHIA;

®  aHAIM3UPOBATH COCTAB, CTPOCHHUE W CBOWMCTBA BEIIECTB, MPUMEHSISI TTOJIOKEHUSI OCHOBHBIX
XUMHYECKHX TEOpUi: XHMMHUYECKOTO CTPOCHMSI OpraHMYecKuX coenuHeHuit A. M.
BytiepoBa, cTpoeHHs aromMa, XUMHUYECKOH CBSI3M, JJIEKTPOJUTHYCCKOH TUCCOIHAIIUU
KHUCTIOT, OCHOBaHHWM W COJIeH, a TakXKe YCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIC CBSI3U
MEXTy CBOMCTBAMH BEIIECTBA U €r0 COCTABOM M CTPOCHUEM;

® TMPUMEHITHh MpaBHJIa CHCTEMAaTHYECKOW MEXIYyHApOIHOM HOMEHKIATYphl KaK CpelCcTBa
pa3iryeHus U UACHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

®  COCTaBIISATh MOJICKYJISIPHBIC H CTPYKTYPHBIE (POPMYJIBI HEOPTAaHMYECKUX M OPraHUICCKUX
BCIIECTB KaK HOCHUTEICH WH(OpMAmMM O CTPOCHHWM BEIIECTBA, €ro CBOWCTBAX U
MPUHAJJIKHOCTH K OMPEEIIEHHOMY KIIacCy COeTMHEHU;

e OOBSCHATH TPHUPOAY U CIOCOOBI OOpa30BaHMSI XUMHUYECKOW CBSI3M: KOBAJCHTHOU
(TMONSIpHOM, HEMOJAPHOI), HOHHON, METAJIUTMYECKOM, BOJOPOJTHON C IENBIO ONPEACIICHUS
XUMHUYECKON aKTUBHOCTH BEIIECTB;

®  XapaKTepu30BaTh (PU3UUYECKHE CBOWCTBA HEOPTaHWYCCKUX W OPTraHUYCCKHX BEIIECTB U
YCTaHABIIMBATh 3aBUCHUMOCThH (DM3MUECKHUX CBOWCTB BEIIECTB OT THIA KPHCTAJUTHYSCKOM
peIIeTKH;

®  XapaKTepU30BaTh 3aKOHOMEPHOCTH B W3MCHCHHH XUMHYECKHX CBOKMCTB IPOCTHIX
BEIIIECTB, BOJAOPOIHBIX COSTUHEHHM, BHICIIUX OKCHJIOB M TUAPOKCHUIOB;



MPUBOJIUTH MPUMEPHl XUMUYECKHX PEaKIUi, pacCKphIBAIOIINX XapaKTepHbIE XUMHUYECKUE
CBOICTBa HEOPraHMYECKUX U OPraHMYECKHX BELIECTB M3YUEHHBIX KJIACCOB C LIETBIO HX
UJACHTU(PUKAINY U 00bICHEHHS 0071aCTH IPUMEHEHUS;

OTpEeEATh MEXAaHHU3M pEaKUUUd B 3aBHCUMOCTH OT YCJIOBUU MPOBENCHUS pPEaKIHU U
MPOrHO3UPOBATh BO3MOXKHOCTb IPOTEKAHUS XUMHYECKMX pEaKIMii Ha OCHOBE THUIa
XUMHUYECKOH CBSI3M U AKTUBHOCTH PEAreHTOB;

yCTaHABIMBATh 3aBUCHUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYeCKHX COECTUHEHHUI OT
XapakTepa B3aMMHOIO BIMSHHUS aTOMOB B MOJIEKYJaX C LEJIbI0 TMPOTHO3UPOBAHUS
IIPOJYKTOB PEAKIUY;

yCTaHABIMBATh 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKUu U CMEIEHUSI XUMUYECKOTO
pPaBHOBECHSI OT PA3IUYHBIX (DAKTOPOB C IETBIO OINpPENEICHUS ONTUMAIBHBIX YCIOBHI
MPOTEKAHUS XUMHUYECKUX MPOIIECCOB;

yCTaHABJIMBAaTh T'€HETUUECKYIO CBSI3b MEXK/Y KJIaCcCaMHU HEOPTaHWYECKUX U OPraHUYECKHUX
BELIECTB JUIsl 000CHOBAaHMS PUHIUINAIBHON BO3MOXHOCTHU IOJYyYEHHS] HEOPraHUYECKUX
Y OPraHUYECKUX COEMHEHUN 3aJJaHHOTO COCTaBa U CTPOCHHUS;

00UpPaTh PEareHTbl, YCIOBHUS U ONPENENATh MPOAYKTHl PEaKLMM, MO3BOJISIOLIMX
peaym30BaTh J1a0OpaTOPHBIE W MPOMBIIUICHHBIC CIIOCOOBI TMOJIYYCHUS BaKHEUIINX
HEOPraHMYECKUX U OPTaHMYECKHX BEIIECTB;

OIIpEeEIIATh XapaKTep Cpellbl B PE3yJIbTaTe TUAPOJIN3a HEOPraHUUYECKUX M OpPraHU4EeCKUX
BEULIECTB U IPUBOJUTH MPUMEPHI I'MIPOJIU3a BELIECTB B IMOBCEAHEBHON KU3HU YEJIOBEKA,
OMoJIOrnYecKrX 0OMEHHBIX MPOIECCaX U MPOMBIIIEHHOCTH;

IPUBOJUTh TMPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUUuil B  IMPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIIbHOCTH OPraHU3MOB;

000CHOBBIBaTh MPAKTUYECKOE UCIOIH30BAHUE HEOPTaHMUECKUX U OPraHMYECKUX BEIECTB
U UX PEeaKIyil B MPOMBIIUIEHHOCTH U OBITY;

BBIIIOJHAT ~ XMMHYECKMM  SKCIEPUMEHT II0  pPACIO3HABAHMIO M IOJIyUYEHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB, OTHOCAIIMXCS K pa3jMYHbIM KJjlaccam
COCIMHEHUI, B COOTBETCTBUU C MpaBWJIaMU M TMpHeMaMHu Oe30macHOil paboThl C
XUMHYECKMMHU BELLIECTBAMH U JJAOOPATOPHBIM 000PYI0BAHUEM;

IPOBOJIUTH pacuyeTbl Ha OCHOBE XUMHUECKUX (OpMyl U ypaBHEHMH peakIMi:
HaXO0X/IEHUE MOJIEKYISIpHONH (POpMyJIbl OPraHMYECKOro BELIecTBa IO €ro IMJIOTHOCTH U
MacCOBBIM JIOJIAIM DJIEMEHTOB, BXOJAIIMX B €r0 COCTaB WM IO INPOJYKTaM CrOpaHus;
pacyeThl MacCOBOM JIOJM (MacChl) XUMHUYECKOTO COEAMHEHUSI B CMECH; pacdeThl MacChl
(oObema, KOIMUYECTBa BEIIECTBAa) MPOJIYKTOB PEaKIMH, €CIM OJHO M3 BEIECTB JAaHO B
M30bITKE (MMEET MPUMECH); pacueTbl MacCOBOM WM OOBEMHOM JOJM BBIXOJA MPOJIYKTa
PEAKIMU OT TEOPETUUYECKH BO3MOXKHOI'O; pacueThl TEIIOBOro 3P QeKTa peakluu; pacyeThbl
00BEMHBIX OTHOILIEHUM Ta30B MpH XUMHYECKHX pEaKLMAX; pacueTbl Macchl (oObema,
KOJINYECTBA BEIIECTBA) MPOAYKTa PEAKLIUH, €CIIU OJITHO U3 BELIECTB JaHO B BUJE pacTBOpa
C ONPEAEIIEHHON MacCOBOM J0JIel paCTBOPEHHOT'O BEIIECTBA;

HCIOJIb30BaTh METOJbl HAyYHOro TIO3HAHMS: aHallu3, CHUHTE3, MOJEIMPOBAHUE
XUMHUYECKHX MPOIECCOB U SIBICHUH NMPHU pelIeHud y4eOHO-UCCIIeA0BaTeNbCKUX 3a/1ad 110
M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIYUYEHHS U paclO3HABaHMsI OPraHNYeCKUX BEIIECTB;
BJaJIeTh NpaBWIaMU 0€30MacHOro OOpallleHHs ¢ €JKUMH, TOPIOYMMU U TOKCHYHBIMHU
BEIIECTBAMH, CPEACTBAMHU OBITOBOM XHUMHUU;

OCYILECTBIATh MOMCK XMMHMYECKON HHGOpMalUu MO Ha3BaHUSAM, HJIEHTU(UKATOpaM,
CTPYKTYpPHBIM (popMysiam BeIIeCTB;

KPUTHYECKH  OIIGHMBAaTh W HMHTEPIPETHPOBAaTh  XUMHMUYECKYI0  HH(OpPMAIHUIO,
coJiepKallytocs B COOOLICHUSAX CPEICTB MaccoBOoM MHpopMmaiuu, pecypcax MHrepHerta,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHMSI €CTECTBEHHO-HAyYHOH KOPPEKTHOCTH B
LEJISX BBISBJICHUS OUIMOOYHBIX CYXAEHUH U (HOPMUPOBAHUS COOCTBEHHOM MO3UIINH;



®  HAXOIUTh B3aMMOCBS3U MEXAY CTPYKTYpOoW W (YHKIHMEH, MPUYMHOW W CIICJACTBUEM,
Teopuel U ¢pakTaMu MpU aHaIU3e MPOOJEMHBIX CUTYalMil 1 000CHOBAaHUM MPUHUMAEMBbIX
pELIEHNUI HA OCHOBE XMMHUUYECKUX 3HAHUN;

® MPEACTaBIATH IMYTH PEIICHUs II00aNbHBIX MPOOJeM, CTOSIIUX TMEepell YeIOBEYECTBOM, U
NEPCIEKTUBHBIX HaIpaBiIeHUW 24 pa3BUTHUS XWMHUUYECKHX TEXHOJIOTHMH, B TOM YHUCIE
TEXHOJIOTHI  COBPEMECHHBIX  MATEPHAIIOB C  pPa3slIuYHOW  (DYHKIMOHAIBHOCTHIO,
BO300HOBJISIEMBIX HMCTOYHUKOB CBIPBS, MEPEepadOTKU M YTUIU3ALUU MPOMBIIUICHHBIX U
OBITOBBIX OTXOJIOB.

BrimyckHuk Ha yriyOJeHHOM YPOBHE MOTYYUT BO3MOXHOCTh HAYUUTHCS:

e (QopmynupoBaTh IeTb HWCCICIOBAaHUS, BBIIBHTATh H TPOBEPSITH AKCIEPUMEHTAIHHO
TUTIOTE3bl 0 XMMHUYECKUX CBOMCTBAX BEIECTB HAa OCHOBE HUX COCTAaBa M CTPOCHUS, UX
CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHUE PEAKIMH, O XapaKTepe U MPOJIYKTaX Pa3IUYHBIX
XUMHYECKUX PEAKIUN;

®  CaMOCTOSITEIBHO IUIAHMPOBAaTH W IPOBOJUTH XUMHYECKHE SKCIEPUMEHTBl C
coOnrofeHreM TmpaBwil 0Oe30macHoOil paboThl C BellecTBaMU M JaOOPAaTOPHBIM
000pyI0BaHUEM;

®  UHTEPIPETUPOBATh JAHHBIE O COCTABE M CTPOCHHUM BEILECTB, MOJYYECHHBIE C MTOMOILBIO
COBPEMEHHBIX (PU3UKO-XHMHUYECKUX METOIOB;

® ONHCHIBATH COCTOSIHUE OJJIEKTPOHA B AaTOME€ Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX TMPEACTABIECHUN O CTPOCHUHM aroma [Uisi OOBSICHEHUS pPe3yJIbTaTOB
CIIEKTPAJILHOTO aHaJN3a BEILECTB;

®  XapakTepu3OoBaTb pOJb a30TOCOAECPKALIMX TIETEPOLMKINYECKUX COCOUHEHUU U
HYKJIEMHOBBIX KHUCJIOT KaK BaKHEHIINX OMOJOTHYECKHU aKTUBHBIX BEIECTB;

® TIPOTHO3UPOBATh  BO3MOXKHOCTH  TMPOTEKAHHUS  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIui, JIeXKanux B OCHOBE MIPUPOIHBIX U MTPOU3BOACTBEHHBIX MTPOIIECCOB.

COJAEP/KAHMUE y4yeOHOro npeamera «XuMush» Ha yriiy0J1eHHOM YPOBHe cpeiHero oouiero
o0pa3oBaHus
2.1. TeopeTuueckne OCHOBbI XUMHHU
2.1.1. Ctpoenue BemiecTBa ATOMHO-MOJIEKYJIIpHOE yuyeHHe. BelecTBa MONEKYNISIpHOTO U
HEMOJIEKYJIIPHOTO CTpoeHUs. KauecTBEHHbI U KOJMYECTBEHHBIN COCTaB BellecTBa. MosipHas u
OTHOCHUTEJIbHAsI MOJIEKYJIIpHasi Macchl BellecTBa. MosibHas J0Js M MaccoBas JOJs 2JIEMEHTA B
BemectBe. Crtpoenne atoma. Hykmuael. M3otomsl. Jlepext maccel. Tumbl paanoakTUBHOTO
pacnana. TepmosaepHblil cuHTe3. OTKPBITHE HOBBIX XUMHUUYECKUX DJIEMEHTOB. S|IEpHBIE pEaKIUu.
Tunsl gnepHbIX peakuuii: neiaeHue U cuHTe3. CKOpPOCTh peaklUu paJlOoaKTUBHOTO pacraja.
[IpumeHeHnEe pagVOHYKIMAOB B MeauuuHe. MeTtoq MedeHbIX aToMoB. [lpumeHeHue
PaAMOAKTUBHBIX HYKJIHWJIOB B TreoxpoHojoruu. CoBpeMeHHass MOJEIb CTPOEHHUS aTroMa.
KopnyckyspHOBOJIHOBBIE CBOMCTBA 2JIeKTpoHa. llpencraBieHne o KBaHTOBOM MEXAHHUKE.
Cootnomenue ne bpoitnsa. [Mpunnun neonpenenenHoctu ['eitzenOepra. [loHsiTHe 0 BOTHOBOM
¢ynkuuu. KBanToBele uMcna.  AtomHas opOutanb. PacnpeseneHue  3IE€KTPOHOB MO
HHEPreTUUECKUM YPOBHSIM B COOTBETCTBHHM C NPUHIUIIOM HauUMEHbILEH SHEPruu, MpaBUIOM
XyHna u npuniunoMm Ilaymu. OcoGeHHOCTH CTpOEHHsI PHEPreTMYeCKHUX YpOBHeH artomoB d-
AIIEMEHTOB. DJIeKTpOHHAasi KoHpurypamus atoma. Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (s-, P-,
d-, f-amemeHTBI). DNEKTPOHHBIE KOH(PHUTYPAIIMH IOJOXHUTEIBHBIX W OTPHULATEIBHBIX HOHOB.
OcHoBHOE U BO30YX/I€HHbIE COCTOSIHUS aTOMOB. BaneHnTHbie 31ekTpoHsbl. [lepuonnyeckuii 3aKoH.
@opMyauMpOBKa 3aKOHa B CBETE COBPEMEHHBIX IPEACTABIEHUN O CTPOEHMM aroMma.
MupoBo33peHueckoe U HayuyHoe 3HaueHue llepuogmueckoro 3akona [[. . MenneneeBa. Pannyc
aToMa. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB IPOCTBIX BEILECTB, BOJOPOIHBIX COECIUHEHH,
BBICIIMX OKCHJIOB U THUJIPOKCHJIOB B IMEpHOAaX U TIpynmax. IDJIEKTPOOTPULIATEIbHOCTb.
XyMHYeCKasi CBA3b. OJJEKTPOHHAs MpPHUPOJAa XUMHYECKOM CBA3M. BuAbl XMMHYECKOH CBS3H.
KoBaneHTHas cBSi3b M €€ XapaKTEpUCTHUKU (SHEPrusl CBS3M, JJIMHA CBSI3U, BaJEHTHBIA YTrOJI,
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KpPaTHOCTb CBSI3U, MOJSIPHOCTb, MOJsipU3yeMocTh). KoBajeHTHas HemossipHas U MOJIIpHas CBSI3b.
OOMeHHBIN U TOHOPHO-AaKLENTOPHBI MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOM MOJSPHON CBSA3H.
I'eomerpuss Monexkynbl. JIMIOJBHBIH MOMEHT CBSA3HM, AMIOJIBHBII MOMEHT MoJIeKyibl. MoHHas
cBsA3b. OTiIMUME MEX]y MOHHOM M KOBaJEHTHOH CBsA3bl0. Meramnnueckas cBsi3b. Bojgoponnas
CBSI3b U €€ BIIMSHHME HAa CBOMCTBA BellecTBa. MexMoeKysspHble B3aumoaencTBus. [lonstue o
CyNpaMOJIEKYJISIPHOM XUMHUHU. ArperaTHble COCTOSIHUSI BemiecTBa. ['a3pl. ['a30Bble 3aKOHBI.
VYpasuenue Kuaitnepona—MenaeneeBa. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOIICHUH.
OtHocuTenbHAs IUNIOTHOCTh razoB. CpenHss MoussgpHas Macca cMecd. CTpoeHHe TBEpABIX TEIl:
KpUCTAIZIMYECKHE U aMop(Hble BemecTBa. THUIMBI KPUCTAUIMYECKHX PELIETOK: aToMHas,
MOJICKYJIsIpHAsi, MOHHAs, Merayumueckas. [lonarue o0 snemeHTapHOW sueiike. Pacuer umcna
MOHOB, CoOJepXalluxcsd B JJIeMEHTapHOM sAdelike. MonHble paguycsl. OnpeneneHue
METAJUIMYECKOT0  panuyca. 3aBHCUMOCTh  (PM3UYECKHMX CBOWCTB  BeUlecTBa OT  THUMA
KpUCTAIIIMYecKOor perieTku. [Ipuunabl MHOrooopasus BemecTB. CoBpeMeHHbIE PECTABICHUS O
CTPOCHUU TBEPABIX, )KUAKUX U ra3000pa3HbIX BELIECTB.

Jemonctpanuu. 1. OOpa3ipl BEMIECTB MOJIEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHUS.

2. Bosronka nopa.

3. Mopenu MOJEKyII.

4. Kpucraminyeckue pereTku.

2.1.2. OcHOBHBIE 3aKOHOMEPHOCTH MpPOTEKaHWSA XWUMHUYecKuxX peakuuii Kiaccuduxanms
XUMHUYECKHX pEaKUUi 10 Pa3jIMYHBIM INPU3HAKAM CPAaBHEHHsA. ['OMOrEHHBIE M TE€TEPOrCHHbIE
peaxmun. Kimaccudukanms no 3HaKy TermioBoro s¢gdexra. OdparuMbie 1 HEOOPATHMBIE PEAKIINH.
KartanuTnueckue M HeKaTaluTHYeCKUEe peakuuu. Peakumu ¢ u3MeHeHHMEeM M 0e3 U3MEHEHHUs
CTENIEHH OKHUCJIEHMsS JIEMEHTOB B COEJIMHEHHUSAX. DHEpPreThKa XMMHUYECKUX peakuuid. TeruioBoit
3¢¢dexT XUMHUECKOW  peakuuu. OHIAOTEPMHUYECKHE U 3K30TEPMUYECKHE  pPEeaKLuu.
Tepmoxumuueckue ypaBHeHHs. Teruiora oOpa3oBaHMs BellecTBa. 3akoH ['ecca W clencTBUs U3
Hero. DHeprusi cBsa3u. [loHATHEe O BHyTpeHHeW 3Hepruu M sHTaubnUU. IloHsATHE 00 >HTPONUH.
Bropoit 3akon tepmomunamuku. dDopmyna bombumana. Ouepruss [mb6ca u  kpuTepumn
CaMOIPOM3BOJBHOCTH XUMHUYECKOH peakuuu. OOpaTuMble peakiuu. XUMHUYECKOE PABHOBECHE.
Koncranra paHoBecus. [lpmHnmn Jle Illarense. PaBHOBECHBIE COCTOSIHUS: YCTOMYMBOE,
HeycToiuMBoOe, Oe3pazinnyHoe. CMelleHne XUMHUYECKOT0 paBHOBECHUS OJ1 IEHCTBUEM pa3IMYHbIX
(akTOpOB: KOHIEHTPALlMU PEareHTOB WM MPOAYKTOB PEaKIMM, AAaBJICHUS, TeMIepaTrypsl. Poib
CMEILICHNsI PaBHOBECHS B TEXHOJOTMYECKHX Ipoueccax. CKOpOCTh XMMHUYECKUX pEaKLMi, ee
3aBUCHUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPHUPOJBI PEATUPYIOLUINX BEIIECTB, KOHUEHTpPALUU
pearupyromux BEUIECTB, TEMIIEpaTypbl, HaIW4Msl KaTajau3aTopa, IUIOIIAJUd IIOBEPXHOCTH
pearupyomux BelecTB. Peakiuu TOMOT€HHblE W TeTEepOreHHbIE. DJEeMEHTapHbIE pPEaKIUH.
MexaHu3sM  peakuMu. AKTHBUPOBAHHBIH  KOMIUIEKC (TIEPEXOJHOE  COCTOSHHE). 3aKoH
neiicTByromux Macc. KoHCTaHTa CKOpOCTH peakiuHu, €€ pa3MepHocTb. CKOpOCTh peakiuu
panuoakTuBHOro pacnana. Ilepuon monypacnana. IlpaBuno Baut-I'odda. ITonsitue 06 sneprum
aKTHUBALIUM U 00 »HEpreTHYecKoM Ipoduie peakuuu. YpaBHeHue AppeHuyca. Katanuzaropsl u
KaTajau3. DHEprus akTUBAallUM KaTaJU3UPYEeMOW M HEKATaIu3upyeMOW peakuuu. AKTUBHOCTb U
CEJIEKTUBHOCTb KaTaJIn3aTopa. | OMOreHHBbIN U TeTepOreHHbIN KaTanu3. | oMoreHHslil ka 27 Tanus
B razoBoii ¢a3ze. Karanutuueckoe OKHCICHHE YrapHOTO Ta3a B KOHBEPTEPAX BBIXJIOMHBIX ra30B B
aBTOMOOMIIAX. PoJb KaTamM3aToOpOB B MPHUPOJIE ¥ MPOMBIIIJIEHHOM NMPOoU3BoAcTBE. DEpMEHTHI Kak
OMOJIOTHYECKHEe KaTalu3aTophI.

JemMoHcTpanuu. 1. DK30TEpMUUYECKUE U SHIOTEPMUUECKHE XUMUUECKHE PEAKIUH.

2. TennoBele SIBIEHUS IPU PACTBOPEHUU CEPHON KMCIIOTHl U aMMHAYHOM CEJIUTPBI.

3. 3aBHUCHUMOCTb CKOPOCTM PEaKIMM OT IPHUPOJAbI BEIIECTB HAa IPUMEPE B3aUMOJEHCTBUSA
pPacTBOPOB Pa3IWYHBIX KHCIOT OAMHAKOBOM KOHLEHTPAMM C OJWHAKOBBIMM KYCOYKaMH
(rpaHynamMM) IMHKA W OJMHAKOBBIX KYCOYKOB pa3HBIX METAIJIOB (MarHus, IMHKa, )Keje3a) C
pPacTBOPOM COJISTHOM KUCIIOTHI.



4. BzanmojielicTBHE PaCTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMH THOCYNIb(haTa HATPHs Pa3IMIHON
KOHIIGHTPALlUU U TEMIIEPATYPHI.

5. 3aBUCHMOCTH TMOJOXKEHUA paBHOBecus B cucreme 2NO2 [ [1 N204 or Ttemmeparypsbl.
JlabopaTopHusle onbIThI. 1. KaTanutuueckoe pas3iiokeHne NepoKCcH1a BOIOPOAA.

2.1.3. PactBopel CriocoOBl BBIpa)KEHHUSI KOJMYECTBEHHOTO COCTaBa pPacTBOpa: MaccoBasi OIS
pPAcTBOPEHHOI'0 BellecTBa (IIPOLEHTHAs KOHLIEHTpALHs), MOJISIpHas: KOHLEHTpalus. TurpoBaHue.
PactBopenue kak ¢usuko-xumuueckuii mpouecc. Kpucramioruapatsl. JucnepcHble CHCTEMBI.
Komnonansie pactBopel. McrtunHble pacTBopbl. JlucmepcHas (aza u JucnepcHOHHasl cpefa.
Cycnensun u smynbcud. 3omu u renu. Omnanecuenuus. Oddext Tunpansa. Koarymsmms.
Cenumentanus. Cunepesuc. Peakuum B pacTBopax aIeKTpoauToB. KaduecTBEHHBIE peaklMH Ha
WOHBI B pacTBOpe. KHCIOTHO-OCHOBHBIC B3aMMOACHCTBHSI B pacTBOpax. AMdorepHocTsh. MoHHOE
npousBeaeHue BoJsl. Bogopoausiit nokasareins (pH) pactBopa. CuiibHbIE U cl1aOble 3IE€KTPOIUTHI.
Pacuer pH pacTtBOpoB CHIIBHBIX KHCIOT W Iuenodei. KoHcTaHTBl aucconuanuu ciaadbIx
9NEeKTPONUTOB. CBsI3b KOHCTAaHTBI M CTENEHHM JucconManuu. 3akoH passeneHus OcrBaibia.
Peakuuu nonHoro oOmena. IlojHble W COKpallleHHbIE MOHHBIE ypaBHeHHs. ['maponus comeil.
I'maponus no KaTMOHY, IO AHUOHY, 110 KATHUOHY U 110 aHUOHY. Peakuys cpenbl pacTBOPOB COJIEH:
KHCJIOTHAA, IeT0YHas U HerWTpaiabHas. [lonHbiii HeoOpatumelid tuaposms. [lonydenue peaxmueit
TUApOIN3a OCHOBHBIX coisied. lloHAaTtne o mnporonurtHueckoil Tteopun bpencrena—Iloypu.
[TonsiTue 0 TeOpUM KHUCIOT M OCHOBaHUU Jlptouca. 3HaueHHE THUAPOIM3a B OHOJIOTMYECKHX
oOMeHHbIX mponeccax. [IpuMeHeHue ruaponus3a B NPOMBIIUIEHHOCTH. PaBHOBecue Mexay
HACBIILIEHHBIM PaCTBOPOM U ocaikoM. [IponsBenenue pacTBOPUMOCTH.

Jemoncrpanuu. 1. Onpenenenne KUCIOTHOCTU CPeibl TP TOMOIIM UHAUKATOPOB.

2. Db dexrt Tungans.

3. O0pa3oBaHne KOMIUIEKCHBIX COCMHEHUH NEePEeX0HBIX METAILIOB.

JlaGopaTopHbie onbIThI. 1. Peakiun norHoro ooMeHa.

2. CBoiicTBa KOJUIOMIHBIX PACTBOPOB.

3. T'maponus coneit.

4. TlonmydeHue U CBOWCTBA KOMIUIEKCHBIX CO€AMHEHUH.

2.1.4. OxucnuTeNnbHO-BOCCTAHOBUTENbHBIE  mporecchl  OKUCIUTENbHO-BOCCTAHOBUTENbHBIE
peakuuu. TUIBI OKUCIUTENBbHO-BOCCTAHOBUTENBHBIX peakuuid. OKHCIEHHE U BOCCTAHOBIICHUE.
Oxucnurenu M BOCCTAHOBHUTENH. MeETOJ 3JEKTPOHHOTO U DJIEKTPOHHO-MOHHOIO OanaHca.
[ToBenenue BelecTB B cpeAax ¢ pa3HbiM 3HaueHueM pH. IlepmanraHat xanausi Kak OKHCIUTEINb.
OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIMU B TMPHUPOJE, NPOU3BOACTBEHHBIX IpoLEeccax MU
KU3HEJEATEIIbBHOCTH OPraHU3MOB. ['aJbBaHUYECKHIl AJIeMEHT (Ha mpumepe aneMeHTa [laHuoms).
XUMHUECKHE HUCTOYHHMKM TOKA: TalbBAaHUUECKUE OHIIEMEHTBI, AKKyMYJSITOpbl M TOIUIMBHBIE
anemMeHThl. DopMa 3armMch XUMUYECKOTO UCTOYHHUKA ToKa. CTaHAapTHBIA BOJOPOIHBIN AJIEKTPO/I.
CraHaapTHBIM MEKTPOAHBIN MOTeHUMal cucTeMbl. lloHsATHE 00 SIEKTPOABIKYLIEH cuie
peakuuu. DIEKTPOXUMHUECKUN psA HaNpsHKEHUM (aKTHUBHOCTH) METAUIOB (Psii CTaHAAPTHBIX
ANIEKTPOAHBIX MOTEHLUUAIOB). HampaBineHHe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLUH.
DIIEKTPOJIN3 PACIIaBOB U BOJHBIX PACTBOPOB JICKTPOIUTOB (KUCIIOT, MIEI0UYeH U coeil). 3aKOHBI
anekTponusa. [IpakTHueckoe MpHUMEHEHHE DJEKTPONu3a JUIs  IOJYyYeHHMsS  IIEJIOYHBIX,
I1€JI0YHO3EMENIBHBIX METAJUIOB U anmoMuHus. Kopposus MeTayioB: crocoObl 3allUThl METAJJIOB
OT KOPPO3HUH.

JNemoHncTpanuu. B3anMoseiicTBre nepmanraHara Kanus ¢ cyJlb(UTOM HaTpHs B pa3HbIX cpeaax.

2.2. OCHOBBI HEOPTAHUYECKON XUMUU

2.2.1. Knaccudukamuss 1 HOMEHKIATypa HEOPTraHWYECKHX COeIWHEHWH BakHelmme Kiiacchl
HEOPraHMUYECKUX BEIIECTB. JJIEMEHTHI METAJUIbI U HEMETAJUIBI U X Nosoxenue B [lepuoanueckoit
cucreme. Knaccuduxanus 1 HOMEHKJIATypa CIIOKHBIX HEOPraHMYECKHUX COEIMHEHUMN: OKCUIIOB,
TUAPOKCUIOB, KHUCIOT U coJied. ['eHeTnueckas CBA3b MEXKAY KJIacCaMHM HEOPraHUYECKUX
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coenuHeHuil. aentudukanus HeopraHMuecKux BeUlecTB U MOHOB. KoMIUIEKCHbIE COEAMHEHUS.
CocTaB KOMILJIEKCHOTO MOHA: KOMILIEKCOOOpa3oBarenb, JIMraHasl. KoopAMHAIIMOHHOE YHUCIIO.
HomeHkiiaTypa KOMILJIEKCHBIX COEAMHEHUH. 3HAYeHHE KOMIUIEKCHBIX coequHeHui. [lonstue o
KOOPAMHALIMOHHON XUMUMU.

2.2.2. Hemeramnsl Bopopon. Ilonyuenue, gusznueckre M XUMHUYECKHE CBOMCTBA (pEakiuu ¢
MeTaJlJlaMM W HEMETaJUlaM{, BOCCTaHOBJIEHHWE OKCHUIOB U conei). ['mapuapl. TonnuBHBIE
anemeHThl. ["amorensl. OO0mas XapakTepucTHKa 3JEMEHTOB TJIaBHOW moarpymmbl VII rpymimbl.
®du3nuecKkue CBOWCTBA MPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH M3MEHEHHS OKUCIUTEIbHOU
AKTUBHOCTH TaJIOT€HOB B COOTBETCTBHH C MX IMOJIOKEHHEM B mepuoanyeckoil tadnuue. [lopsaok
BBITECHEHUS T'aJIOTEHOB U3 PAacTBOPOB I'AJIOTEHUAOB. XJIOp — IOJIyYE€HHUE B IIPOMBIIIIEHHOCTH U
nabopaTtopuu, peakluu ¢ MeTalylaMd M HeMeTaiiamMu. B3aumonelicTBue Xxijiopa ¢ BOJOM U
pacTtBopamu wenoyed. lLlenmHoW MexaHu3M peakuuu B3aMMOJEHUCTBHS XJIOpa C BOAOPOJIOM.
O6e33apaxuBaHKe MUTHEBOI BOJIBI XJIOPOM. XpaHEHHUE U TPAHCIIOPTUPOBKA XJopa. Kucnopoausie
COCIMHEHHUS XJIOpAa. [MIOXJIOPUTHI, XJIOpaThl M NEPXJIOPATHl KAK THUIMYHBIE OKHUCIIUTENH.
OcoGennoctu xumuu Qgropa, Opoma u noja. Kauectsennas peakiusi Ha uoA. ["anmoreHoBog0pObI
—  IIOJIyYEHHUE,  KHUCIOTHBIE U  BOCCTAaHOBUTEIIbHbIE  CBOICTBa.  XJIOPOBOAOPO.
["asioreHOBOIOPOAHBIE KUCIOTHI U UX conu. ColisiHast KUCIIOTa U ee conu. KauecTBeHHbIE peakuuu
Ha TajJoreHuA-uoHbl. IIprMeHeHHe TraJloreHOB W HX BaXHEMIINX COEAMHEHHH. ODIJIEMEHTHI
noArpynnsl kucinopoaa. OO0mias XapakTepUCTUKA 3JEMEHTOB INIaBHOW MOArpynmnbl VI rpynmbl
®uznyeckue CBOMCTBA MPOCThIX BemiecTB. O30H Kak auloTponHas MOAM(PHUKALUS KUCIOPOAA.
[Tonyuyenue o3oHa. O30HaTopsl. O30H Kak OKUCIUTENb. [[03UTHBHAS U HEraTUBHAs POJb O30HA B
OKpyKarome cpene. BzaumopeiictBue o30Ha ¢ ankeHamu. CpaBHEHUE CBOWCTB O30HA H
Kuciopoja. Bona u nepokcur BOAOpoia Kak BOJOPOAHBIE COEIUHEHHS KUCIOPOJla — CPABHEHUE
cBoicTB. llepokcua BOAOpOAa KAk OKHUCIMTENb M BOCCTaHOBUTENb. [lepokcHIbl METauioB.
[Tonstue 06 opranuueckux nepokcugax. Cepa. Amiotponusi cepbl. PU3NYECKUE U XUMHUECKUE
CBOICTBa cephbl (B3aUMOJIECTBUE C METaJNIaMU, KUCIIOPOJIOM, BOJIOPO/IOM, PACTBOPAMH IIEI0YEH,
KHCIIOTaMU-OKUCIUTESIMHU). B3aumonelictBue cepel ¢ cynbpuTOM HaTpusi ¢ 00pa3oBaHHEM
tuocynbdara 30 nHarpus. CepoBOJOPON — TMONYYCHHE, KUCIOTHBIE M BOCCTAHOBUTCIIBHBIC
cpoiictBa. Cynbdunsl. ucynsdan. [louarue o monucynbdunax. CepHUCTBIN ra3 Kak KUCIOTHBIN
okcuZl. OKHCIHUTENbHBIE W BOCCTAaHOBUTEIBHBIE CBOMCTBAa CEpHHCTOro Traza. llomydenue
CEpHHUCTOTO Ta3a B NMPOMBIIUIEHHOCTH U Jlabopatopun. CepHucTas kuciaora u ee cosn. CepHbIi
anrugpuna. CepHas kuciora. CBoicTBa KOHIIEHTPUPOBAHHOM M pa30aBI€HHON CEpHOM KUCIIOTHI.
JleiicTBrEe KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha caxap, METaljIbl, HEMETAJIbl, CYIb(UIbI.
Tepmuueckas  ycrounmBocTh  cynbdaroB.  Kpucramioruzaparsl  cynb(paToB  METaIOB.
KadecTBeHHast peakiys Ha CEpPHYIO KHCIOTY U €€ COJHM. DJIeMEHThl MoArpynmsl azora. OOmas
XapaKTEPUCTUKA JJIEMEHTOB TJIABHOW moAarpymnms! V rpynmbl. @U3HYECKHE CBOWCTBA IPOCTHIX
BellecTB. A30T M ero coenuHeHusd. CTtpoeHue Mosekyibsl asora. dusnueckne M XUMHUYECKHE
cBoiicTBa a3ora. [lonyueHne a3oTa B IPOMBILUIEHHOCTH U JlabopaTopuu. Hutpuasl. AMmuak —
€ro mojydeHue, pu3nUecKkue U XUMuieckue cBoiictBa. OCHOBHBIE CBOWCTBA BOJHBIX PAaCTBOPOB
amMMuaka. AMMMaK Kak BOCCTaHOBHUTENb. B3aumopelicTBue amMMHaka C aKTUBHBIMU METaJUIAMHU.
Amup Hatpusi, ero coiictBa. Conmu amMoHusa. IloBeneHue coneil aMMOHUSI TIPU HarpeBaHUMU.
KauectBennast peaxkiusi Ha HoH aMMoHMsl. [Ipumenenne ammuaka. OKCHIbI a30Ta, UX MOJIy4YEHUE
u cBoiictBa. Oxcun aszora (I). Okucnenne okcuna azota (1) kucmopomom. Jlumepusamus okcuaa
azota (IV). Azorucras kuciora U ee coiad. HUTpUTBI Kak OKUCIMTENM M BOCCTAHOBUTEIM.
A3oTHas Kuciota — (pU3MYECKHe U XMMUYECKHE CBOMCTBA, MONTy4YeHHE. A30THAsl KHCIOTa Kak
OKHCITUTENb (OTHOLIEHHWE a30THOM KHMCJIOTHI K METaJUlaM M HeMeTajllaM). 3aBUCUMOCTh MPOIYKTa
BOCCTAHOBJIEHMSI @30THOW KUCIIOTHI OT aKTUBHOCTU METajlsla U KOHIIEHTpaIu KuciaoThl. [lonarue
0 KaTHOHE HUTPOHHA. OCOOEHHOCTh B3aWMOJCHCTBHS MarHus M MapraHua c paz0aBieHHOU
a30THOW kucinoTod. Hutparel, ux ¢usnueckue M XUMHUYECKHE CBOWCTBA (OKUCIHUTEIbHBIC
CBOWCTBA M TEPMHUECKAsT yCTOMUMBOCTS), puMeHneHue. Pochop u ero coequHeHus. AJIOTPONH
dochopa. Dusuueckue cpoiicTBa (ocdopa. Xumuueckue cBoiicTBa (ochopa (peakiuu ¢
KHCIIOPOJIOM, TaJOT€HaMH, METa/llaMH, CJIO)KHBIMU BEIIECTBAMH-OKUCIUTEISAMHU, IeI0YaMu).
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[Tonyyenne u mpumenenue (ochopa. Xmopuasl dochopa. Pochun. Pochuapl. DochopHbIit
anruapua. OprodochopHas u meradochopHas KUCIOTH U UX conu. KauecTBeHHas peakius Ha
oprodocdarel. Paznoxxenune opropochopHoii kucioTel. [Ipumenenne GochopHO KUCIOTHI U €€
coneil. buonornueckas ponb Qocdaron. IMupodochopnas kucinora u mupodocdarsr. Oxeup
docdopa (1), poc 31 dopucras xkuciaora u ee conu. PochopHOBATHCTAST KUCIOTA U €€ COJIH.
[Toarpynma yriepoga. OOmasi xapakTepUCTHKA AJIEMEHTOB TJABHOW MOATpyMIbl [V rpymnmsl.
Yriepoa. Amnmotponus yriepoaa. CpaBHEHHE CTPOSHHS U CBOWCTB rpaduta u anmaza. OyinepeH
Kak HOBas MOJIEKyJsipHas Qopma yriepoaa. YToib: XHMHYECKHE CBOWMCTBA, MOJY4YCHHUE U
npuMeHenue yrisa. KapOuasl. 'maponus kapOuna kxanplins U KapOuza amoMuHus. KapOuis
NIEPEXO/IHBIX METAJUIOB (Kejie3a, XpoMa U Jp.) KaK CBEpXIpOuYHble MaTepuaibl. CUHTE3-Ta3 Kak
OCHOBA COBPEMEHHOM MPOMBIIIIEHHOCTH. OKCHJIBI yIilepoAa. DIEKTPOHHOE CTPOEHUE MOJIEKYJIbI
YIapHOTO ra3a. YIoJib U yrapHbIM Ia3 KaKk BOCCTAaHOBUTEIM. Peakuys yrapHoro rasa ¢ pacijiaBaMy
menovyed. Cunte3 ¢popmuaroB. OOpazoBaHHE yrapHOro ra3a IpU HEMOJHOM CrOpPaHHUU YIUIA.
buonornueckoe nerictere yrapHoro rasa. [lonydenue u npumMeHeHue yrapHoro rasa. Y rieKUCIIbIi
ra3: ojy4eHue, XMMU4YeCKHe CBOMCTBa (B3anMOJIefiCTBHE YIJIEKUCIIOro ra3a ¢ BOJIOM, 1esiouamu,
MarHueM, IEpPOKCHJIaMU METAJUIOB). ODJEKTPOHHOE CTPOEHUE YIJIEKUCIOro ras3a. YToJbHas
Kucinota u ee conu. KapOoHaTel M TMAPOKApOOHATHI: HX IOBEJCHME IPU HArpEeBaHUM.
KavectBennas peaknusi Ha KapOoHaT-moH. HaxoxaeHume kapOOHAaTOB MarHuMs W KaiblUs B
IPUPOJIE: KOPAJUIbL, XKEMUYT, U3BECTHAKU (M3BECTKOBBIE FOPBI, KAPCTOBBIE MELIEPhl, CTATAKTUTHI U
ctasiarmMuthl). Kpemuuil. ®@usznueckue M XMMHUYECKHE CBOMCTBa KpeMHMs. Peakuuu c yriem,
KHCJIOPO/IOM, XJIOPOM, MarHUeM, pacTBOpaMu Ienoydeit, cepoBoopoioM. Cuinan — BOJOPOAHOE
coenuHenue kpemuus. Cunuimasl. [lonydenue u npumenenue kpemuusi. Okeuna kpemuus (1V),
€ro CTpoeHue, (u3MYecKkue M XHUMHUYECKHE CBOMCTBA, 3HAYEHHWE B INPUPOJAE U INPUMEHEHHE.

erMHI/IeBI)IG KHCJIOTBI U HUX COJIN. FI/IIIpOJII/I?; cunnkatoB. CUINKATHEIE MHHEpAJIbl — OCHOBa
3eMHON Kopbl. Amtomocunukatel. bop. Oxcun Oopa. bophHas kucnora u ee comnu. bypa.
Bonoponusie coenunenus 6opa — Oopanbl. [lpumenenue coenunHenuit Oopa. braropoansbie

(uneptHbIe) ra3pl. OOIIas XapakTepHCTHKa 3JEMEHTOB riaBHoW mnonarpymnmsl VIII rpynmbr
Oco0eHHOCTH XUMHUYECKHUX CBOMCTB. [IprMeHeHne 01aropofHbIX ra3os.
JemoncTpauuu. 1. ['openue Bogopoaa.

2. Ilonyuenue xyopa (OMBIT B IPOOUPKE).

. OKucnuTeNnbHbIE CBOMCTBA PACTBOPA TUIIOXJIOPUTA HATPHUS.

. OnbITEI ¢ OPOMHOI BOJIOM.

. ILlmaBnenue cepsl.

. 'opeHne cepsl B kucioposue.

. BzaumopencTaue xenesa ¢ cepom.

. 'openne cepoBonoposa.

. Ocaxxnenue cynbhuaos.

10. CBoiicTBa CEpHHUCTOTO rasa.

11. JleficTBuEe KOHIIECHTPUPOBAHHOM CEPHON KUCIIOTHI HA MEb U Caxapo3y.
12. PactBope- 32 Hue aMMHaKa B BOJIE.

13. OcHOBHBIE CBOMCTBA pacTBOpa aMMHUaKa.

14. KaTaiutuyeckoe OKMCICHUE aMMHUaKa.

15. Tlony4yenue okcuaa azota (I1) u ero okucieHue Ha BO3AyXeE.

16. JleiicTBHE a30THOM KMCIOTHI HA ME/b.

17. T'openue docdopa B KUCIOPOIE.

18. IIpeBpaienue kpacHoro gochopa B OeIblif U €ro CBeYeHHE B TEMHOTE.
19. Bzaumoneiicteue ¢hochopHOTo aHTUIPHUIA C BOJOM.

20. O6pa3usl rpaduTa, anMasa, KpeMHUSI.

21. 'openue yrapHoro rasa.

22. TymeHue 1m1aMeH! yriaeKUCIbIM Ta30M.

23. Paznoxenune mpamopa.

JlabopaTopHusle onbIThI. 1. [TonydyeHue xsopa u U3yd4eHUE €ro CBONCTB.

O 00 3O L b~ W
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. CBoiicTBa XJI0pCcOIep)KaINUX OTOETUBaTENEH.

. CBoiicTBa Opoma, MO/1a U UX COJIEH.

. I3y4yeHue CBOMCTB CEpHOM KUCIOTHI U €€ COJICH.

. I3yueHune cBOMCTB BOJHOIO PaCTBOPA aMMHMAKA.

. CBOICTBA COJIeld aMMOHHUSI.

. KauectBennas peaxuus Ha kapOOHAT-HOH.

. UcnipiTanue pacTBopa CuiIMKaTa HATPUS HHIIUKATOPOM.
. O3HakoMIieHUE ¢ 00pa3laMy IPUPOTHBIX CHIIMKATOB.

O 03O L B W

2.2.3. Mertamnsl O6muii 0630p 31eMeHTOB — MeTaiioB. CBOMCTBA MPOCTHIX BEUIECTB-METAIIIOB.
DJIEKTPOXUMUYECKUN PsAJl HANPSHKEHUM METayuioB. MeTalInyecKue KpUCTAINIMYECKUE PELIETKH.
CrnaBbl. XapakTepucTHKa Hanbosee N3BECTHBIX CIUIaBOB. [lonydyeHne u mpruMeHeHHe METalIoB.
[enouynsle Merayuibl. OOmIas XapakTEpUCTUKA D3JIEMEHTOB TJIaBHOM mHoArpymmbl | rpymmel.
CBolicTBa I1IEJIOYHBIX METAUIOB. Pacno3HaBaHue KaTHOHOB JUTHS, HaTpus W Kanus. Harpuil n
KAIMA — TPEACTaBUTENIM WICJIIOYHBIX METAJIOB. XAapaKTEpHbIE pEaKIUU HAaTpus U Kajaus.
[Tosryuenue menouHbplx MeTaioB. OKCUABI U IEPOKCUBI HATpUs U Kanust. CoOeJUHEHUS HAaTpuUs U
kanusg. Conu HaTpus, Kanus, UX 3HAUeHHE B IIPUPOJE U KU3HU vesioBeka. Coja v eIKuil HaTp —
Ba)XHEHIINE COCAMHEHUS HaTpus. bepwyumii, MarHuii, mienoyHo3eMenbHble MeTayutbl. OOrmas
XapakTepUCTUKA 3JEMEHTOB IaBHOW mnoarpynnel Il rpynmel.  bepwinuii, Marnui,
HIEJIOYHO3EMENIbHBIE METaulbl. AM(OTEPHOCTh OKCHAAa W Tuapokcunpa Oepmwumsa. Oxpacka
IUTAMEHHU COJISIMHU IIEIOYHO3eMEIbHBIX METAJUIOB. Maruuii u KaiubIuil, UX o0IIasi XapakTeprucTUKa
Ha OCHOBE MojoxeHus B llepmoamueckorn cucreme anemeHntoB Jl. . MenneneeBa u CTpoeHUs
atoMoB. [lonyuenue, pusndeckre U XMMHUECKHE CBOMCTBA, MPUMEHEHHE MarHus, KaJlblUg U UX
coenquHeHuil. Coau MarHus U KajbLUs, UX 3HAYEHHE B MPUPOAE U KU3HU desoBeka. KecTKoCTh
BOJIBI M c1IOcOOBI ee ycTpaHeHus. 33 Amomunuii. PacnpoctpaneHHocTs B mpupoze, pusndeckue u
XUMHYECKHE CBOMCTBA (OTHOLIEHHE K KUCIOpOAY, rajoreHaM, pacTBOpaM KHCIOT W ILEI0YEeH,
amomorepmusi). [lpousBoactso amomunus. [Ilpumenenue amoMunus. AMQOTEPHOCTh OKCHUIA U
ruapokcuaa amomMuHus. Conu amomunus. [lonHoe pasnoskeHue BOJOM cojei aatOMUHUS CO
cna0bIMM JIBYXOCHOBHBIMH KHCIIOTaMH. AJIIOMHMHATBl B TBEPAOM BHJE U B PacTBOpE.
KommekcHble coenuuenus amomMuHust. OnoBo U cBUHeEL. PU3NYEeCKUe U XUMUYECKHE CBOWCTBA
(peakuuu ¢ KUCIOpoAOM, Kuciotamu), npumenenue. Comu onosa (II) u ceunma (I1). CBuHIIOBBIN
akKyMyJsiaTop. Mertamuibl moO604YHbIX moarpynn. OOImas XxapakTepucTHKa MepexXOoJHbIX METaJIJIOB
I—VIII rpynn. OcoOeHHOCTH CTPOEHHS aTOMOB MEPEeXOJHbIX MeTamioB. O6mue duznyeckue u
XUMHYEeCKHe cBoHMcTBa. IIpuMenenume wmetammioB. XpoMm. @Duznyeckhe CBOMCTBAa XpoMa.
XUMHUECKHEe CBOWCTBA XpoMa (OTHOLIEHHWE K BOISHOMY Iapy, KHUCIOPONY, XJIOPY, pacTBOpam
kucinot). [lonydyenne u npumenenue xpoma. CoennHeHus Xpoma. V3MeHeHue OKHCIUTENBHO-
BOCCTAHOBUTENIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB M T'MAPOKCHJIOB XpPOMa C POCTOM
cTeneHu OKucieHus. AMdorepHbie cBoiicTBa okcuaa W rumapokcuga xpoma (III). Oxucnenue
coneit xpoma (III) B xpomarsl. B3aumHble mepexoisl XpOMaTOB M IMXPOMATOB. XPOMAaThl H
IUXpoMaTthl Kak okuciautenu. llomHoe pasnokenue Bomoit coneit xpoma (III) co cmaGeimu
JBYXOCHOBHBIMH Kucioramu. KommiekcHele coenuHeHns xpoma. Mapranen. ®usudeckue
CBOMCTBAa MapraHiia. XHWMHUYECKHE CBOMCTBa MapraHiia (OTHOIIEHHE K KHUCIOpPOHdYy, XJIOpY,
pactBopam kucior). Ilomydenne u mnpumeHenue wmapranua. Oxcua Mapranma (IV) kak
OKMCINTENb W Karanu3aTop. Ilepmanranar kamus kak okucautenb. OKCUA M THIPOKCH]
maprania (II): monyuenue u cpoiicrBa. Coeaunenus mapranua (III). Maunranar (VI) xanus u
MaHrasar (V) kamus, ux nonydenue. XKeneso. Haxoxnenune B mpupojne. 3HaueHue xenesa AJis
opranm3ma uyenoBeka. Ousnueckne CcBOMCTBAa Keie3a. XHMMHYECKHME CBOMCTBA JKelesa
(B3aMMOICHCTBHE C KMCIOPOAOM, XJIOPOM, CEPOIl, yrieM, BOJIOH, KUCIOTaMH, paCTBOPAMH COJIEH ).
CmiaBel xkene3a ¢ yraepogom. Ilomydyenne u npumenenue jxene3a. CoOelIMHEHMS Kelesa.
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB THAPOKCUIA
xene3a (II) m ruppokcuna xenesa (II). Conu xeneza (II) u xenesa (III). Metoasl nepeBoaa
codneii xene3a (II) B comu sxenesa (I11) u oOpatho. [TomHOEe paznokeHue Boaoit coneit xenesa (1)
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CO CiaObIMH JIBYXOCHOBHBIMHU KHucJOTamH. OKHUCITUTEIbHBIE CBOM- 34 CTBa COCAMHEHUI
xkenesa (I11) B peakiusix ¢ BOCCTAaHOBUTENSIMU (MOJIUIOM, CEPOBOJOPOAOM U Mebo). Llnanuanoie
KOMILTEKChI Jkene3a. KadecrBenHwle peaknuu Ha uoHbl keneza (II) m (III). Depputs, ux
noJty4eHue u npuMenenue. Menps. Haxoxnenue B npupone. buosornueckas poss. Gusndeckue u
XUMHYECKHE CBOWCTBA (B3aMMOJEWCTBHE C KHCIOPOAOM, XJIOPOM, CEpOH, KHCIOTaMU-
okucnutTensimu, xyopuaom xenesza (I1)). BzaumonelictBue Meau € KOHLEHTPUPOBAHHBIMH
COJISIHOM, OPOMOBOJIOPOAHON U MOIOBOIOPOAHOM KHcIoTaMu 0e3 foctyna Bo3ayxa. [lonydenue u
npumenenue Meau. Oxcun u rugpokcun menu (II). Comm memu (II). Mennbiit  kymopoc.
Ammuakatel meau (I) u memu (I1). Tlomydyenne okcuaa menu (I) BocCTaHOBJICHHEM THIPOKCHIA
memu (II) rmrokozoit. Ilomyuenune xnopuaa u wuonuna menu (I). Cepebpo. dusmueckue u
XUMHYECKHE CBOMCTBa (B3aUMOJCHCTBHE C CEPOBOAOPOJOM B MPHUCYTCTBUU KHUCIOPOJA,
KHCTIOoTaMU-oKucutTesiMu).  OcakaeHne OKcuaa cepedpa MpH JSHCTBUM MIEIIOYM Ha COJIU
cepebpa. AmmuakaThl cepebpa kak okuciautenu. KauecTBeHHas peakiusi Ha HOHBI cepeopa.
[TIpumenenne cepedpa. 3omoro. PuznuecKkue U XHUMHUYECKHE CBOWCTBa (B3aUMOJCHCTBUE C
XJIOPOM, <«IIAPCKOM BOJKO#»). 30JI0TOXJI0pOBOAOpOaHas Kuciorta. [umpokcun 3osota (I11).
Kommiekcsl 30m0Ta. CriocoObl BBIJIEIACHUSI 30J0Ta W3 30JI0TOHOCHOM mopojsl. [IpumMenenue
3oiota. llunk. @usuyeckre U XUMUYECKHE CBOICTBa (B3aMMOJCICTBHE C TaJOr€HaMU,
KHCJIOPOJIOM, CEpOid, BOJIOM, pacCTBOpPaMH KUCIIOT | 1ienodeit). [lonydyenne n mpumMeHeHue UHKa.
AMdoTepHOCTh OKCHIA U TUAPOKCHIA LMHKA. Baxkueiimue conu nuHKa. Pryth. @usnyeckue u
XUMUYECKHE (B3aUMOJICHCTBUE C KHUCIOPOAOM, CEpPOH, XJIOPOM, KHCIOTAMU-OKHCIUTEIISIMHU)
cBolicTBa. [lonydyeHne U npuMeHeHne pTyTH. AMajbraMmbl — CIUIABBI PTYTH ¢ MeTaimiaMu. OKcup
pryru (II), ero monyuyenune. Xnopun u nomun pryru ().

HemoncTpaumu. 1. Kosnekius MeTamios.

2. Konnexkuus MUHEPAJIOB U PYII.

. Konmnexuus «Kene3o u ero cruiaBbi».

. OxpaiBaHue TUIAMEHH COJISIMU HIEJIOYHBIX U MIEIOYHO3EMETBHBIX METAJIOB.

. BzaumopeiicTBue HaTpus ¢ BOJIOM.

. BzaumopeincTBue KaJblus ¢ BOJIOK.

. Komnexuusg « ATroMuHUI.

. IlnaBnenue anrOMuHHUS.

. BzaumozeicTBue antoMUHUS CO LIETOYBIO.

10. AnmtomoTtepmus.

11. B3aumosaelicTBre Xpoma ¢ CONSTHOM KUCIIOTON 6€3 T0CTyma Bo3ayXa.

12. Ocaxnenue ruapokcuaa xpoma (II1) u okucnenue ero nepokcu10M BoJOPO/Ia.

13. Pa3noxenue nuxpomara aMMOHHSL.

14. PaznoxeHue nepokcuaa Bojio- 35 poja moj ASHCTBUEM JUOKCHIa MapTaHIia.

15. Ocaxaenne ruapokcuaa xenesa (1) u okucnenue ero Ha BO3ayxe.

16. Beigenenue cepedpa U3 ero coJiei 1eHCTBUEM MEJIH.

JladoparopHnble onbIThl. 1. OKpammBaHue MJIaMEHU COEIMHEHUSAMU HIEIIOYHBIX METAJIOB.

. O3HaKOMJIEHHE C MUHEpAJIaMH U BOXKHEUIIUMH COSTUHEHUSMH IIETTOUYHBIX METAJIJIOB.

. CBOMCTBA COEIMHEHUH 1IETOYHBIX METAILIOB.

. Okpacka riaMeHu COJISIMU IIEJT0YHO3EMENbHBIX METAITIOB.

. CBOICTBa MarHusi M €ro COeAMHEHU M.

. CBOICTBa COEIMHEHUI KaJbLIUA.

. JKecTKkocTb BOJEL.

. CBOlCTBa aTIOMUHUS.

. CBolicTBa COeIMHEHUI aTIOMUHUSL.

10. CgoiicTBa 05I0Ba, CBHHIIA U UX COCTUHECHUH.

11. CpoiicTBa coeqMHEHUH XpoMa.

12. CgoiicTBa MapraHiia ¥ €ro COeIMHCHUH.

13. M3yueHne MUHEPAIIOB JKee3a.

14. CgoiicTBa xene3a.

O 00O L A~ W

O OO ~NO Ul W
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15. CBoiicTBa MeH, €¢ CINIABOB U COSIUHEHUM.
16. CBoiicTBa LIUHKA U €r0 COEAUHEHU.

2.3.  OCHOBBI OPraHUYECKON XUMHH

2.3.1. OcHoBHbIE NIOHATHSA OpraHu4eckor xuMuu [losBiaeHMe U pa3BUTHE OPraHUYECKOU
XUMUHU Kak Haykd. [Ipeamer u 3amaum opraHM4ecKod XUMHUHU. MecTo M 3Ha4eHHE OpraHu4eCcKOn
XUMHH B CUCTEME ECTECTBCHHBIX HayK. B3auMOCBSA3b HEOPraHUYECKUX U OPIraHUYECKUX BELIECTB.
OcCOOeHHOCTH OpraHM4ecKux BemecTB. [IpUYMHBI MHOTOOOpa3Hus OpPraHUYECKUX BEIIECTB.
Oprannyeckue BEIIECTBA B MIPUPOAEC. YTIEPOAHBINA CKEIET OPraHUYECKOW MOJIEKYJIBI, €r0 THIIbL:
UKJIMYecKHe, anukindeckue. KapOomukinnyeckne U reTepouuKiInyeckue ckeneTsl. KpatHoctb
XMMHUYECKOH CBSA3M (BUIBI CBSA3EH B MOJIEKYJIaX OPraHUYECKUX BEILECTB: OJMHAPHBIC, JIBOMHBIE,
TpoliHble). VI3MeHeHNne dHepruu CBs3ed MeX1y aTOMaMy yriepoja IpHU YBEIUYEHHUU KPAaTHOCTH
cBsA3U. HacellileHHBIE M HEHACBHILEHHBIE COCIMHEHUSA. JJIEKTPOHHOE CTPOCHUE M XMMHMUYECKHE
CBSI3M aroMa yriepoja. | mOpuansanusi aTOMHBIX OpOWTasIel, €€ THUIBl Ui OpPraHHYeCKUX
coeMHEHU: sp3, sp2, sp. OOpazoBaHue G- U P-CBSA3EH B MOJIEKYJIaX OPraHUYECKUX COSTUHEHUH.
IIpocTpaHCTBEHHOE CTPOEHUE OPraHMYECKUX COCAMHEHHM. XHMMHUUYECKOE CTPOCHUE KaK IOPsIOK
COCIMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH. OCHOBHBIE IOJIOXKEHUSI TEOPHUU
XUMHUYECKOI'O CTPOEHHUSI OopraHmdeckux coenuHeHudt A. M. byrtiepoBa. 3aBUCMMOCTH CBOMCTB
BEIIECTB OT XMMHUUYECKOro CTpoeHus moiekyn. CtpykrypHas dopmyna. M3omepus U n3oMepsl.
CtpykTypHass M NpOCTpaHCTBEHHas u3oMmepus. M3omepus yriaepoaHoro ckenera. M3omepus
N0JIO’KEeHUsA. MekkiaccoBass nzoMepusi. Buael nmpoctpancTBeHHON n3oMepun. Ontuue- 36 ckas
uzomepus. AcuMMeTpuueckuii atoM yriepoja. OnTHYecKHe aHTUNOAbL. XHUPAIbHOCTD.
XupajabHble W axvpalbHble MOJIEKYJbl. ['eomerpuueckass uzomepus (LMC-, TPAHC-U30MEPHUs).
OU3NKO-XUMHUYECKUE METOJbl MCCIEAOBAHUSA CTPOECHUSI M  PEAKIMOHHOM CHOCOOHOCTH
opranundeckux coeauHenuil. Cnekrpockonus SMP, wmacc-cnekTpoMmerpus, HH(ppaKpacHas
CHEKTPOCKOMUsS. DJIEKTPOHHOE CTPOECHUE OpraHMYECKUX BellecTB. B3auMHoe BiMsSHHUE aTOMOB U
Ipynn  aToMoOB. ONeKTpoHHbIe HPQexThl. WMHAYKTUBHBIA W Me30MepHbI  3(deKThl.
[IpeacraBnenne o peszoHance. Kiaccudukamus oprannueckux BemiecTB. OCHOBHBIE KJIACCHI
OpraHu4eckux coeauHeHuil. IIpuHIMIbl Knaccupukanuyu opraHuyeckux coequHenuil. [lonstue o
¢yHkoHanbHOU Tpymnme. Knaccudukanus opraHM4ecKMX COEIUHEHUH M0 (PYHKIHMOHAIbHBIM
rpynnaMm. I'omosorus. I'omonoru. I'omosormyeckass pa3HOCTb. ['OMOJOTMYECKHE  PSIBL.
Homenknarypa opranmdeckux BemiecTB. MexayHapoaHas (cucreMaTudeckas) HOMEHKJIATypa
OpPraHMYeCKHUX BELIECTB W MPUHIUNBI 00pa30BaHMsA Ha3BaHUM OPraHMYECKHX COEAMHEHUI.
Pammmonansnass Homenkmarypa. Knaccudukanus ¥ OCOOCHHOCTH OpPraHUYECKHUX PEAKIUH.
CriocoOb! 3anuceil peakuuii B opranndeckoil xumuu. Cxema u ypaBHEHHE. Y CIIOBUS NTPOBEACHUSA
peakuuii. Knaccudukanuss peakuuil OpraHMYECKHX BEIIECTB IO CTPYKTYPHOMY IpPU3HAKY:
3aMelleHe, IPUCOCANHEHNE, OTIIeIUICHUE. PeakinonHbie LeHTphl. [lepBoHadanbHbIe IOHATHS O
THNAX U MEXaHW3MaX OPraHMYECKUX peakiui. ['OMOJIMTHYECKUI U TeTEPONIMTHUYECKUN Pa3pbiB
KOBQJIEHTHON XUMHUeCKOW cBsi3u. CBOOOTHOpaIMKalIbHBIM W HOHHBIH MEXaHHU3MbI PEaKIHH.
[TonsitTue o cBOOOTHOM pangukaie, HykKIeopuie, daeKTpodue, KapOokaTHoHe W KapOaHHOHE.
OO6o3HaueHHuEe HMOHHBIX PEAKUUH B OpraHM4eckoil XumuM. OKUCIUTENbHO-BOCCTAaHOBHUTEIbHbIE
peakuuy B opraHudeckod Xxumuu. VneHTuduxanus opraHuyeckux coeAMHEeHuH. I'eHeTmueckas
CBS3b MEXKYy KJIaCCAMHU OPTaHUYECKUX COECIUHEHUMN.

JeMoHcTpanuu. Mozenu opraHu4eCKUX MOJIEKYIL.

2.3.2. YrieBogopo bl ANKaHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI METaHa.
sp3-I'uOpuam3anmst opOuTayieli aToMoB yriepona. ['oMosiormueckuid psy ¥ ooOmas ¢dopMmylia
ankaHoB. Cucremaruueckas HOMEHKJIATypa allkaHOB M paauKanoB. M3omepus yriaepoaHOro
ckenera ankaHoB. [ToHsTre o koHMopMarmsIx. PuU3nveckre CBONCTBA allkaHOB. 3aKOHOMEPHOCTH
u3MeHeHuss 37 (u3mUeckux CBOWCTB. XHMMHUYECKHE CBOWCTBA alKaHOB: TaJOTeHHPOBAHUE,
HUTPOBaHUE, JCTHIPHPOBAHKE, TCPMUUYCCKOE pA3IOKECHHE (MHPOJIN3), TOPEHUE KaK OJUH W3
OCHOBHBIX UCTOYHHKOB TEIUIA B MPOMBIIIUIEHHOCTH U OBITY, KATAIUTUYECKOE OKHCIEHUE, KPEKUHT
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KaK CIOCOOBI MOTY4EHUS] BAXHEHIINX COEIMHEHUI B OPIraHUYECKOM CHUHTE3€, M30MEpH3alus Kak
Croco0 TOJy4YeHHs BBICOKOCOPTHOTO OeH3MHA. MexXaHM3M peakiul CBOOOIHOPATUKAIBHOTO
3aMelleHus (Ha MpuMepe XJOopUpoBaHus MeTaHa). CHHTETHYECKHEe CIIOCOOBI MOJIyUeHHs! aJIKaHOB.
MeToap! MoydeHus ajJKaHOB M3 AJIKHITAJIOreHuA0B (peakius Bropua), rekapOoKCHIMpoBaHUEM
coJieil KapOOHOBBIX KUCIIOT M 3JEKTPOJIU30M PacTBOPOB cosiel KapOOHOBBIX KuCOT. HaxoxeHue
AJIKaHOB B IIPUPOJIE U MPUMEHEHHUE ankaHoB. L{uknoankansl. CTpoeHUE MOJIEKYJ LUKIOATKAHOB.
Obmas ¢opmyna nukioankaHoB. HomeHnkiaTypa mukioankaHoB. M3omepus LHKIOAJIKaHOB:
YIJIIEPOAHOIO CKEJIeTa, MEXKIIaccoBasi, IPOCTPaHCTBEHHAs (LMc-TpaHc-u3oMepust). HanpsokeHHnbie
U HeHanpspkeHHble IUKIbl. Crnennduka CBONCTB LMKIOAIKAHOB C MajbIM Pa3MEpPOM LHUKJIA.
XUMHUYECKUE CBOMCTBA LMKIIONPOIAHA: TOPEHHE, PEaKUUU MPHUCOCTUHEHUs (THIPUPOBAHUE,
IPUCOEIUHEHNE TaJOr€HOB, I'aJOr€HOBOJOPOJIOB, BOJABI) M LMKIOIEKCaHa: FOPEHHE, PeaKkIHuu
paZivKaJIbHOTO 3aMelleHus (XJIOpUpOBaHue, HUTpoBaHue). [loyueHne HUKII0aIKaHOB U3 aJKaHOB
U ITaJIOTEeHATIKAHOB. AJIKEHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ITHIICHA.
Sp2-I'nbpuansanust opbutaneii atoMoB yriepoaa. 6- u n-Css3u. ['oMonorudeckuit pag u oodmas
¢dopmyna ankeHoB. HomeHknarypa ankeHoB. I3oMepus alKeHOB: YIJIEPOJHOIO CKeJeTa,
MOJIOKEHHUS KPATHOH CBSI3M, MPOCTPAHCTBEHHAs! (T€OMETpUYEcKas WM30MEpHs, WIM LHC-TPaHC-
u30MepHsi), MexkiaccoBas. PU3MUECKUEe CBOICTBAa alKeHOB. XUMHMUYECKHE CBOMCTBA alKEHOB.
Peaknmu  5neKTpOPHUIBHOTO TNPUCOEAMHEHHUS KaK Crmocod MomydeHHs (YHKIHMOHAIBHBIX
IPOM3BOJHBIX  YIVIEBOJOPOJIOB: TMJIPUPOBAHUE, TaJOr€HUPOBAHME, TI'MJIPOrajJoreHHpOBaHUE,
THIpaTalysl ajJKeHOB. MexXaHu3M JIIeKTPO(WIBHOTO MPHCOSIMHEHHs K ankeHam. [IpaBwiio
MapkoBHMKOBa U €ro OOBSICHEHHWE C TOYKM 3pEHUs 3JIEKTPOHHOW Teopuu. PaguxanbHoe
IpUcOeMHEHHEe OpoMOBOJOpO/a K allKeHaM B IPUCYTCTBUU Iepekuceil. B3aumonelictBue
QJIKEHOB ¢ OpOMOM U XJIOpOM B ra3oBoi (ha3e mpu BBICOKOM TeMIlepaType WM Ha CBETY.
OKUCIICHNE AJIKEHOB: TOPEHUE, OKUCICHNUE KUCIOPOJOM B MPUCYTCTBUU XiopuaoB nawtaaus (I1)
u meau (II) (Bakep-mpoiecc), OKHCIEHHE KHCIOPOIOM B IMPHUCYTCTBUU cepedpa, OKUCICHUE
TOPSIYUM TOJIKUCICHHBIM PAacTBOPOM IE€pMaHTaHaTa KalWs, OKWCICHUE TEepMaHTaHATOM KaHs
(peakuust Barnepa), o3zonupoBa 38 Hue. KadecTBeHHBIE peaklMM Ha JBOHHYIO CBS3b.
[TpombinieHHble U J1a0OpaTOpPHBIE CIIOCOOBI MOJY4YeHMs] ankeHoB. [lomyueHue ajikeHOB
JETUAPUPOBAHMEM alIKaHOB;, peaKlUMed SIMMHUHUPOBAHMS U3 CIMPTOB, TaJION€HAJIKAaHOB,
nuranoreHankaHoB. [lpaBuwno 3aitnieBa. Ilonmumepusarust ankeHoB. [lomumepusamnust Ha
katanuzaropax L{urnepa—Harra. IlonusTiieH kak KpyNMHOTOHHAXHBIA MPOIYKT XUMHYECKOTO
npousBojcTBa. IIprMeHeHne ankeHoB (3TWIEH M mponwieH). AnkaaueHsl. Knaccudukanus
QIKAJUCHOB 10 B3aUMHOMY pacllOJIOKEHUIO KpaTHBIX CBsA3ed B Moisekyne. OcoOGeHHocTH
AJIEKTPOHHOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS COIpPSDKEHHBIX ankaaueHoB. OOmas ¢opmyna
ankagueHoB. HomeHknarypa u wu3oMmepus ankaaveHoB. (Dusnyeckue CBOICTBAa ajaKaJMEHOB.
XUMHUYECKHE  CBOWCTBAa  aJKaJIMEHOB:  pPEaKUWU  MPHCOCIUHEHHs  (THIPHPOBAHUE,
raJloreHUpoBaHue), TopeHuss M nonumepusanuu. 1,2- u 1,4-Ilpucoenunenue. Ilomaydenue
ankagueHoB. CunTe3 OyraaueHa w3 OyraHa u dtaHona. [lommmepusarus. Kayuyku. Bxmag
C.B.JlebeneBa B MOMyYyeHME CHHTETMYECKOIO KaydyKka. BynkaHuzanus kaydykoB. PesuHna.
MHoroo0pa3ie BHUIOB CHHTETHYECKHX KaydyyKOB, WX CBOWCTBA W TpPHUMEHEHHE. AJIKUHBI.
OJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl aneTwieHa. sp-I'mOpuauzanus
opbuTanei aromoB yriepona. ['omonornueckuit psg u obmas gopmyna ankruHoB. Homenknarypa
QJIKUHOB. V30MepHs aJKUHOB: YIJIEPOJHOTO CKEJETa, MOJI0KEHUS KPATHOM CBSI3M, MEXKKIIACCOBas.
dusnuecKkue CBOMCTBA AIKMHOB. XMMUYECKHE CBOWCTBA aJKMHOB. Peakuuu npucoeinHeHus Kak
crocod MoJyuyeHUs MOJIMMEpPOB W JPYrUX MOJE3HbIX NpoAyKToB. ['miapupoBanue. Peakuuun
NPUCOETUHEHUSI TaJOreHOB, TaJOr€HOBOJOPOAOB, BOJBL. Tpumepuzauus W AUMEpHU3ALUS
aneruieHa. Peakiuu 3amemienns. KHCIOTHBIE CBOMCTBA aJKMHOB C KOHIIEBOW TPOMHOM CBS3BIO.
Auerunenuspl. B3anMoneicTBHe aleTHIEHHIOB C TajOreHalkaHaMmu. [opeHue aleTuieHa.
OxkucneHne aaKWHOB pacTBOPOM MepMaHranara kKaius. [lomydeHue aneTwiieHa HUPOJIU30M
MeTaHa U KapOuAHbIM MeTonoM. CHHTE3 aJKMHOB aJKUIMPOBAHUWEM aleTWianaoB. [IpuMenenue
aneTuiieHa. ['opeHre aneTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JJIsi CBapKU U
pe3ku MetaysioB. Apenbl. Mcropus oTkpbiTHs O6ensona. [lonstue 06 apomarnynoctu. IIpaBuiio
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Xwokkens. HebGenzouaneie apomatudeckue cuctembl. COBpEMEHHBIC TMpEACTaBICHUS 00
AJIEKTPOHHOM U NPOCTPAHCTBEHHOM CTpoeHuu Oenzona. OOmas ¢opmyna apeHoB. Mzomepus u
HOMEHKJIaTypa roMojIoroB 6ensona. Mzomepus Au3amenieHHbIX O€H30JI0B Ha MpUMepe KCUIIOJIOB.
dusnueckue CcBOHCTBa OeH3071a. XMMHUYECKHE CBOMCTBa OeH3ona. Peakumum 39 3amenienus B
OeH30/IbHOM  sAnpe  (dNeKTpoHUIIbHOE  3aMellleHHe):  TaJOreHUpPOBaHHE,  HUTPOBAHUE,
QIKWIUPOBaHKE, AaIWJIUPOBaHHE, CyJIbpHpoBaHHE. MeXaHH3M peakUud HIEKTPOPHILHOTO
3amenieHus. Peaknuu npucoenvHeHus K - OeH3ony  (TMApUpPOBaHHME, TaJIOTEHHPOBAHUE
(xaopupoBanue Ha cBeTy)). Peakums ropeHms. (OcCOOGHHOCTHM XHMMHYECKUX  CBOWCTB
aNKWIOEH30JI0B Ha IpUMepe Toayosa. B3aumMHoe BiusiHue aTOMOB B MoJieKysie Toinyona. [Ipasuna
OpUEHTAllMM 3aMECTUTENEl B peakUMsAX 3aMELICHMs, COIVIacOBaHHAasi M HECOIJIacOBaHHAas
opueHTanus. XiopupoBaHue Toiyosia. OKHCIEHUE alKUIOEH30JI0B pacTBOPOM IIepMaHTraHara
Kanus. [anoreHupoBaHHe aJKHIOCH30JI0B B OOKOBYIO 1emb. HuTpoBanwe HUTpOOEH30IA.
[Tonmyuenue OeH3ona u ero romosioroB. Ilpumenenue romomnoroB Oenzona. Ilonstue o
HOJHMSIEPHBIX apeHax, WX (U3UOJOTHUECKOe NEHCTBHE HAa OpraHu3M 4YenoBeka. | eHeTmueckas
CBSI3b MEX]y Pa3JIMYHBIMU KJIacCaMu yTieBo10poAoB. KauecTBeHHbIE peakliuy Ha HEMpeaeabHbIe
YIJIIEBOIOPOBI. lNanorenonpoun3BoaHbIE yTJ1€BOJIOPO/IOB. DNEeKTPOHHOE CTpOEHUE
raJIOTeHONPOU3BOJHBIX  YIJIEBOJOPOIOB. Peakuuu 3amellieHuss TajoreHa Ha TUIPOKCHI,
HUTPOIPYIIly, LHAHOTPYIIY, aMMHOrpymnmy. JlelicTBUe Ha TaJoreHNpPOU3BOJHBIE BOJHOIO H
CIIUPTOBOTO pacTBopa mienouu. CpaBHEHHE PEaKIMOHHON CIIOCOOHOCTH alKWUII-, BUHHII-, (PeHUII-
1 OCH3WITAIOTEHUI0B. B3anMoeiicTBrE AWTaloreHAIKaHOB C MarHUeM W IWHKOM. [loHsTHe o
METAJIJIOOPTaHUYECKUX COeNUMHEHUsIX. Marumiiopranuueckue coenuHenus. Peaktus ['punbspa.
Hcnonp30BaHue TajJOreHONPOU3BOIHBIX B ObITY, TEXHUKE U B CUHTE3E.

Hemouncrpanuu. 1. CocraBneHue Mojeneil MOJEKyJ alKaHOB.

2. BpomupoBaHue rekcaHa Ha CBETY.

3. 'openue meTaHa, STHIICHA, alleTUIICHA.

4. OTHolleHHE MeTaHa, 3TUJIEHA, alleTWJeHa U OeH30jJa K pacTBOpaM I€pMaHraHara Kajius U
OpOMHOH BOJIE.

5. Ilonyyenue sTHIIEHA peakMeNn AeruapaTauy 3TaHoa.

6. [Tomyuenue anerunaeHa ruAPOIN30M KapOuIa KalbIHsl.

7. OkucaeHue ToJlyoja pacCTBOPOM IepMaHraHaTa Kajiusl.

8. Ilomyuenue cruposia JenoauMepHU3aluell IMOJUCTUPOJA W HCIBITAHUE €ro OTHOIICHUS K
pacTBOpy NepMaHraHaTa Kajus.

2.3.3. Kucnopoaconepxamme opranwdeckue coenuHeHuss Cruprtel.  Kitaccudukanms,
HOMEHKJIaTypa M H30Mepusi CIUpTOB. ['omosiormdeckuil psjg v oOmas ¢opmyia NpenenbHbIX
OJTHOATOMHBIX  chUpTOB. Du3NYeckne CBOWCTBA TPEACTBHBIX OIHOATOMHBIX  CIIUPTOB.
BonoponHas cBA3b MeXJIy MOJEKyJaMH U €€ BIUSHHE Ha (U3MYECKHe CBOWCTBA CIHUPTOB.
XUMHYECKUE CBOMCTBA CIIUPTOB: KUCIOTHBIE CBOWCTBA (B3aMMOJCHCTBUE C HATPHEM KakK CIOCO0
YCTaHOBIICHHUS HAJIMYUSI THUAPOKCOTPYIBI); PEAKIHWU 3aMEIICHUs THUAPOKCHIILHON TPYINIBI Ha
TaJloTeH KakK CIOCO0 TONyYeHUs] PacTBOPHUTENEH; MEXKMOJIEKYISIpHAsS W BHYTPHUMOJICKYISIPHAS
neruapatanus; oOpa3oBaHME CIOXKHBIX J(GUPOB C HEOPraHWYECKHMMU U  OpraHMYeCKUMHU
KHCJIOTaMU; TOpeHue; okucieHne okcuaoMm menu (II), moaxucieHHsIM pacTBOPOM IMEpMaHTaHaTa
KaJMsi, XpOMOBOW CMECBIO; PEaKLUU YIJIeBOJOPOJHOro paaukana. CpaBHEHHE peaKIMOHHOU
CIIOCOOHOCTH TEPBUYHBIX, BTOPUYHBIX M TPETHYHBIX OJHOATOMHBIX CIUPTOB B PEAKIUH
3aMelIeHusl. AJKOTONATHL. [ Waponm3, ajlKwinpoBaHHEe (CHHTE3 TMPOCTBHIX A(UPOB  TIO
Bunssamcony). O¢dupst dpochopHbix kuciaot. Poss MOHO-, 1U- U TpudochaToB B OMOXMMUYECKUX
npoueccax. [IpomplmneHHbli cuHTe3 MeraHona. [lomyueHue »TaHONa: peakuust OpoOKEHUs
TJIIOKO3bI, TUpaTanus sTuieHa. [IpuMenenre MeraHosna u staHona. GU3NOIOrHUecKoe IeHCTBHE
METaHOJIa W JTaHOJIa HAa OPTaHWU3M 4YellOBeKa. MHOTOATOMHBIE CIHPTHI. DTHICHIIHUKONb H
[JUIEPUH KaK MpPEACTaBUTENN MpPEACTIbHBIX MHOTOATOMHBIX CIHHPTOB, HMX (u3ndeckue u
XUMHYECKHe cBOICTBa. KauecTBeHHas peakiys Ha MHOTOATOMHBIC CITUPTHI U €€ IPHUMEHEHHE IS
pacrio3HaBaHMs TJIMLEPUHA B COCTaBe KOCMeTHYecKuX cpenctB. CuHTE3 JAMOKCaHa W3
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STWICHINIAKONA. TOKCHYHOCTh ATWiIEHITMKONs. [IpakTudyeckoe NPUMEHEHHE STHICHIIIUKOIS H
rimnepuHa. [Ipocteie ahupbl Kak U30Mepsl MpeAeIbHBIX OJTHOATOMHBIX CIUPTOB. CpaBHEHHE HX
(GU3NYEeCKUX UM XUMHUYECKUX CBOMCTB €O cHUpTamM. Peakuus pacuiersieHuss IpocThix 3¢upos
1010Bo0poioM. [lepokcuapl IpOCThIX 3(UPOB, MEPHI MPEAOCTOPOKHOCTH MPH paboTe ¢ HUMH.
®enonbl. CTpoeHue, M30MepUs W HOMEHKIaTypa (eHonoB. B3auMHoe BiMsHHME aTOMOB B
MoJekyie ¢eHonma. PU3MUECKME W XUMHUYECKHE CBOMcTBa (peHosa M Kpe3ojoB. KucinorHeie
CBOMWCTBa ()EHOJOB B CPaBHEHHWU CO CIUPTAMHU: PEAKLUU C HATPUEM, T'MIPOKCUAOM HATpHsL.
Peaknuu 3amenieHuss B OCH30JILHOM KOJbIle (TaloreHupoBanue (OpoMUpOBaHUE), HUTPOBAHUE).
ITpocteie 3¢upsl penonos. Oxucnenue penonos. KauectBennsie peakiuu Ha Gpenou. [lomyuenue
denona. Ilpumenenue ¢enona. KapOoHunbHBIE coenuHEHUS. AJBICTUIBI U  KETOHBI
OJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpPOeHHE KapOOHMJIBHOM TIpyMIbl, €€ MOJSIPHOCTh U
noJsipuzyemMocTb. Kiaccudukanus anbaeruioB 1 KeToHoB. CTpoeHue NpeieiabHBIX ajlbJACTHIIOB.
I"'omostornyeckuil psi, HOMEHKIIATypa, U30MEPHUs IPEENIBbHbBIX aIbAeru10B. CTpPOECHUE MOJIEKYJIbI
arieToHa. l'oMonorvyeckuii psii, HOMEHKJIATypa W H30Mepus KeToHoB. OOmas ¢opmyna
IpeJeNbHbIX AIbAETUAOB U KeToHOB. dusnueckue cBoiicTBa (popManbleruja, auneraiabIeruia,
arierona. [lonsite o kero-eHonb 41 HOM TayToMepny KapOOHUJIBHBIX COSAMHEHHH. XUMUYECKHE
CBOWCTBA TMpENEeNbHbIX albJCTUAOB M KETOHOB. MeXaHu3M peakUuu HYKJICO(PHIbHOTO
IPUCOEAMHEHNUS 10 KapOOHWIbHOM rpymnmne. Peaknuu mnpucoequHEHMs] BOAbI, CIHUPTOB,
MaHoBoJlopojia U ruapocyiabpuTta HaTpus. [lomyuenue aueraneit u keraneil. CpaBHeHUe
PEaKUMOHHONW CHOCOOHOCTH alIbJETHJI0OB M KETOHOB B peakUusAX MpUCOeIuHEHUs. Peaxknuu
3aMEUICHUs] aTOMOB BOJOpOJa MpU YINIEPOJAHOM arome Ha ranoreH. [lomumepusanus
dopMmanbaeruiga u - aneranpieruga. CHHTE3 COUPTOB B3aUMOAECUCTBUEM  KapOOHMJIBHBIX
coeauHeHuil ¢ peaktuBoM ['punbspa. OxucieHue KapOOHMIBHBIX coequHeHuil. OcoOeHHOCTH
peakuuu okucieHus aueroHa. CpaBHEHUE OKHCIEHMs albJErHJ0B M KETOHOB. [ 'mapupoBaHue.
BoccranoBnenne KapOOHWIBHBIX COEIMHEHMH B cnMpThl. KadecTBeHHBIE peakluM Ha
aJbJIETUIHYIO TPYMILY (peaklusl «CepeOpsIHOro 3epKajia», B3aUMOJEHCTBUE C TUAPOKCUIOM MEIU
(II)).  AnbIOTBHO-KPOTOHOBas ~ KOHJAEHCAlMA  albJETUA0B U KETOHOB.  OcoOGeHHOCTH
¢opmanbaeruaa. IlonmydeHue NpenesbHBIX albJErHJI0B: OKUCJIEHHE CIMPTOB, THUIApaTalus
aneruieHa (peakuus KyuepoBa), OKHMCIEHHEM S3THIIEHA KHMCIOPOJOM B INPHUCYTCTBUU XJIOpHUIA
nawtanus (I1). [lomyyenue arieToHa OKMCIEHUEM MPOMAHOIA-2 U Pa3I0KEHUEM KaJIbIIMEBOUW WITH
O6apueBoil COMM YKCYCHOW KHUCIOTHI. TOKCHYHOCTH ajbJerujoB. Bakueilmume mnpencraBuTenu
aNbJIETU/IOB U KETOHOB: (hopManbleruji, yYKCYCHBbIM albJeruji, aueToH M UX MPaKTUYECKOe
ucnonb3oBanue. KapOGoHoBble KHCIOTHL. CTpoeHHE NpeAeibHbIX OJAHOOCHOBHBIX KapOOHOBBIX
kucnot. Knaccudukanus, mzomepus U HOMEHKJIAaTypa KapOOHOBBIX KHCIOT. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOW Ipynnbl. ['oMonorudeckuit psg u obmas Gpopmyna
IpelelbHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. @DPU3MYECKHE CBOMCTBA MpEeAeNbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha HpUMEpe MYpaBbUHOW, YKCYCHOH, HPOMHOHOBOIA,
NaJIbMUTUHOBOM M CT€apUHOBOM KUCIOT. BomopoaHble cBs3M, accolalys KapOOHOBBIX KHCIOT.
XUMHUYECKHE CBOMCTBA MpENEIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. KHCIOTHBIE CBONCTBA
(U3MEHEeHHe OKpacKU MHJIUKATOPOB, PEAKIIMHM C aKTUBHBIMH METAJUIAMHU, OCHOBHBIMHU OKCHJIAMH,
OCHOBaHMAMH, coysiMHu). M3MeHeHHe cuibl KapOOHOBBIX KHUCIOT MpPHU BBEJCHUU JOHOPHBIX U
aKLIENITOPHBIX 3aMecTuTeNel. B3aumopelicTBue KapOOHOBBIX KHCJIOT CO CHOUpPTaMHU (peakuus
TepuduKanmn), oOpaTUMOCTh PEeaKIMM, MEXaHU3M pPeakLuu dTepudukanuu. ['anorenupoBaHue
KapOOHOBBIX KHCJIOT B OOKOBYIO memb. OCOOEHHOCTH XHUMHMYECKHX CBOMCTB MYypaBbUHOU
kucaoThl. [lomyyeHue npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCJIOT: OKUCICHHUE allbJIeTUIOB,
OKHCJIEHHE NIEPBUYHBIX CIIUPTOB, OKUC- 42 JIEHUE AJIKAHOB U aJIKEHOB, THAPOJIN30M I€MUHAJIBHBIX
TpUrajJloreHu1oB. B3anmopeiicteuem peaktuBa ['puHbspa ¢ yriaekucisiM razom. llomyuenue
MYpPaBbUHON M YKCYCHOW KHUCJIOT B IIPOMBILUICHHOCTH. [IpuMeHEeHNEe MypaBBUHOW U YKCYCHOM
KHUCTIOT. JIByXOCHOBHbIE KapOOHOBbIE KHCIOTHI: OOIIKE CIOCOObI MOJNy4yeHUs, OCOOEHHOCTHU
XUMHUYecKHX cBOHMCTB. lllaBeneBast m MajoOHOBas KUCIIOTa Kak MPEACTABUTEIH JUKAPOOHOBBIX
kucaoT. CHHTE3bl HA OCHOBE MaJIOHOBOTO 3(upa. AHTHAPUABI U1 UMUJIBI TUKAPOOHOBBIX KUCIOT.
HenpenenbHble 1 apoMaTHiecKkue KUCIOThI: 0COOEHHOCTH UX CTPOEHHUS M CBOMCTB. [Ipumenenue

18



OCH30MHON KHUCJIOTHI. ApOMaTHYECKHE JUKApOOHOBBIE KHUCIOTH ((TameBas, m3odrayneBas u
TepedTaseBass KHUCIOTHI): HPOMBIIIJICHHbIE METOIbl IMOJNy4yeHHs M mnpuMmeHeHue. [loHstue o
THJIPOKCUKApOOHOBBIX KHMCIOTaX M MX IPEICTAaBUTEISIX MOJIOYHOM, JHMMOHHOH, sA0J04YHON U
BUHHOW KHCIIOTaxX. Beicuine mpenenbHble M HENpeAeabHble KapOOHOBBIE KHCIOTHL. 3HAUYE€HUE U
IpUMEHEHHe KapOOHOBBIX KHCIOT. (DyHKIHMOHAJIbHBIE IPOU3BOAHBIE KAPOOHOBBIX KHUCIIOT.
XNOopaHTUIPUIBI U aHTHPUABI KapOOHOBBIX KHCIIOT: IOJydyeHHUE, TWIpoiu3. B3aumoneinctsue
XJIOPAHTUAPUAOB C HYKICOPUIbHBIMU peareHTamu. llodydyeHue CclnoxHbIX 3(QUPOB C
UCTIOJIB30BAHUEM XJIOPAHTUAPUAOB W aHruApuaoB kucinor. Crnoxsele 3¢upsl. CrpoeHue,
HOMEHKJIaTypa M M30MepHUs CIOXHBIX 3(pupoB. CioxHbIE 3PHUPHl KaK H30MEpbl KapOOHOBBIX
KACIOT (MexkiaccoBas u3omepusi). CpaBHeHue (DU3MUYECKMX CBOMCTB W PEaKIMOHHOU
CHOCOOHOCTH CJHOXHBIX 3(QHUPOB W HM30MEPHBIX MM KapOOHOBBIX KHCIOT. ['MAPOIM3 CIOMKHBIX
3¢upoB. CrnocoObl MOMYYEHHUS CIOXKHBIX J(QHUPOB: ITepuUKaANUi KapOOHOBBIX KHUCIOT,
alMJIMPOBaHKUE CIUPTOB M AJIKOTOJIATOB TaJIOT€HAaHTMPUIAMU U aHTHIPUIAMHU, AIKWINPOBaHHE
KapOokcuiaT-uoHOB. CHHTE3 CIOXKHBIX 3PUpoB (enonon. CroxkHble 3(PUPB HEOPraHMUYECKUX
kucinor. Hutpormuuepun. IIpumeHeHue CloXHBIX 3(QUPOB B NHILEBOW U mapproMepHOH
IPOMBIIIICHHOCTH. AMH/IbI KAPOOHOBBIX KUCIIOT: MOJIy4Y€HHE U CBOWCTBA HA IPUMEpE alleTaMU/Ia.
[Tonsatue o HuTpuiaax kapOOHOBBIX KucinoT. Lluanrunpusel. Cosm KapOOHOBBIX KHCIOT, HUX
TEPMUYECKOE pa3iOKEeHWe B TPUCYTCTBHM Imieno4yn. CHHTe3 KapOOHWIBHBIX COEAMHEHHH
pa3yIoKEeHUEM KaJIbIIMEBbIX COJIEeH KapOOHOBBIX KUCIIOT.

JemoncTpanuu. 1. B3aumoneiicTBue HaTpus C 3TaHOJIOM.

2. Okucnenue stanona okcugom meau (11).

3. 'openue sTa”ona.

4. B3aumoneicTBre TPETOYTHIIOBOIO CIIUPTA € CONISIHOM KHCTOM.

5. NomodopmHas peakims.

6. OnpenesneHne anpAeru10B NPHU MOMOIIN Ka4YeCTBEHHBIX PEaKIH.

7. OxucaeHue aabAeTuA0B IEPMAHraHaATOM Kajusl.

JlaGopaTtopHbie onbIThI. 1. CBOWCTBA ATUIIOBOTO CIIUPTA.

2. CBoiicTBa IIIMIIEpUHA.

3. CpoiicTBa ¢eHona.

4. CpoticTBa hopmanmHa.

5. CBolicTBa YKCYCHOM KHCIIOTBI.

6. Conu KapOOHOBBIX KUCTIOT.

2.3.4. A3or- u cepocojepxkaniue coeAuHeHHs HutpocoennHeHUs. DJIEKTPOHHOE CTPOCHUE
Hutporpynmnbl. [lodydeHnue HuTpocoenuHeHuid. BoccTaHOBIEHHE HUTPOAPEHOB B aMUHBL.
ApoMaTudyeckue HUTPOCOEIWHEHHUS. AKIENTOpHbIE CBOWCTBA HUTPOTPYIIBL. AJbI0IBHO-
KPOTOHOBAsI KOHJICHCAIUSI HUTPOCOeAMHEeHMH. B3priBuaTeie BemecTBa. AMuHbl. Kiaccudukanus
[0 THITY YTJIEBOJOPOAHOTO paJWKaja W YWCIYy aMHHOTPYII B MOJIEKYJe, HOMEHKIATypa,
uzoMepuss amMuHOB. [lepBHuHBIE, BTOPUYHBIE M TPETUYHBIE AaMHUHBI. OIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MpEIeTbHbIX aMUHOB. DU3NYECKHE CBOWCTBA aMHUHOB. AMUHBI KaK
OpraHWYeCKHe OCHOBAHUS: peakluu ¢ BoOJOHW, kuciaoramu. Conu amkuimamMMoHus. Peakius
TOpCHUA aMUHOB. AHKI/IHI/IpOBaHI/Ie U aouJIMPOBAHUC aMUHOB. PeaKHI/II/I aMHHOB C a30THCTOU
kucnotoil. [loHATHe O YeTBEPTHUHBIX aMMOHHMEBBIX OCHOBaHUSAX. Hutpozamuubl. MeToms
UACHTU(DHUKAIIMM TICPBUYHBIX, BTOPUYHBIX M TPETHYHBIX aMUHOB. [lodydeHWe aMHHOB
ATKWJIMPOBAHUEM aMMHaKa MW BOCCTAHOBJIICHUEM HUTPOIPOU3BOAHBIX YIIJICBOAOPOAOB, U3
ciuptoB. [IpumeHeHne amMHHOB B (apMaleBTUYECKOW MPOMBIIUIEHHOCTH. ApoMaTHUeCKue
aMHUHEL. AHWIAH Kak MNpEACTAaBUTECIIb apOMAaTUYCCKUX aMUHOB. CTpOGHI/Ie agninHa. B3ammnboe
BIIUSTHUE TPYIIIl aTOMOB B MOJIEKYJIe aHWJIMHA. BiusHIe 3aMecTUTeNell B apOMaTUYECKOM SIpe Ha
KHUCJIOTHBIE M OCHOBHLIE CBOICTBa ApUIIaMHUHOB. HpI/IqPIHBI ociia0JIeHrsT OCHOBHBIX CBOMCTB
AHWIMHA B CPAaBHEHWU C aMUHAMHU TPEJENbHOrO psfga. XHUMHUYECKHE CBOWCTBA aHWIJIMHA:
OCHOBHBIC CBOHMCTBa (B3aMMOJICHCTBUE C KHCJIOTaMH); PEaKIMH 3aMENICHHS B apoOMaTHYECKOe
a1po (raJoreHupoBaHue (B3aMMOJIEHCTBIE ¢ OPOMHOM BOJ/ION), HUTPOBaHHE (B3aUMOJICHCTBUE C
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A30THOHN KHCIIOTOM), CylIb(OUPOBAHNE); OKUCICHUE; AIKWIMPOBAHUE U AlWJIMPOBAHUE IO aTOMY
azoTa). 3aliMTa AMUHOTPYIIBI IpPU  peakUuud HUTPOBAHMS  aHWIMHA. AIETaHUIUA.
Juaszocoenuuenus. JlMa3oTupoBaHuEe NEPBUYHBIX apHJIAMHHOB. Peaknuu nmazocoeivHeHHH c
BBIIEJICHUEM a30Ta. YCJIOBHSI a30COYETAaHUsA, a30- M JIMA30COCTaBISIOLIME. A30KpacuTend,
3aBUCUMOCTb ux cTpoenus ot pH cpenbl. Mnnukatopsl. [lonydenne anununa (peakuus 3unu- 44
Ha). AHWINH KakK CbIpb€ ISl NPOU3BOJICTBA AaHUJIMHOBBIX Kpacureneil. CHUHTE3bl Ha OCHOBE
anuinuHa. CepoopraHuueckue coeauHeHus. IIpencraBieHue o cepoOpraHUYECKUX COCTUHEHUSX.
Oco0eHHOCTH UX CTPOEHMSI U CBOWCTB. 3HAUEHUE CEPOOPTAaHUYECKUX COEAUHEHUN. [ eTepoLnKIIbL.
A30T-, KUCIOPOA- U cepocoaepkalye rerepouukibl. OypaH, TUppos1, THOGEH U UMHIA30J1 KaK
IPEICTAaBUTENIM  MATUWICHHBIX TIeTepouukiioB. llpupona apoMaTMYHOCTH — MSITUYIEHHBIX
reTepOLUKIOB. JJIEKTPOHHOE CTPOCHHE MOJIEKYNIbl IMHMPpOJIA, ApOMATHUYECKUH XapakTep
MouieKyJibl. KuciorHele cBoiicTBa nupposia. Peakuuu ruapupoBanus rerepouukion. [lonarue o
HIPUPOAHBIX NophupuHax — xjiopodwmiie u remMe. O6imue npeacTaBieHus 00 UX POJIM B KUBOU
npupone. [lupuanH Kak mpencTaBUTENb IIECTUWIEHHBIX METEPOLMKIOB. DJIEKTPOHHOE CTPOEHUE
MOJIEKYJIbl HNUPUIMHA, apOMAaTUYECKUH XapakTep Mojekyiabl. OCHOBHbIE CBOWCTBA MHUPHIMHA.
Paznuune B mNposiBIEHHH OCHOBHBIX CBOMCTB MNUppoia W nupuauHa. Peakiuu nupuauHa:
3NeKTpo(UIbHOE 3aMelleHre, THIPUPOBaHUE, 3aMElIeHue aTOMOB BOAOPOJa B [-IIOJOXKEHUU Ha
runpokcorpyniy. [Iukonunel u ux okuciaenune. KeroeHnonbHas Tayromepust 3-ruIpOKCUIHPUANHA.
Tayromepus B-ruppokcunupuauHa u ypauuna. [IpencraBneHue o6 uMuaasone, HMUIEPUAUHE,
NUPUMUJIMHE, HMHJ0JIE, HUKOTUHE, aTpolMHE, ckarose, (ypdyposie, THCTUAMHE, THCTaMUHE,
ypHHE, IYPUHOBBIX U MMPUMHIUHOBBIX OCHOBAHUSAX.

JemoncTpanuu. 1. OCHOBHBIE CBOIICTBA aMUHOB.

2. KayecTBeHHbIE peaKkIM1 HAa aHUJIMH.

3. AHMJIMHOBBIE KPACUTEIIH.

4. O6pa31ibl reTepOLMKINYECKUX COSINHEHHH.

2.3.5. buonornuecku akTuBHBIE BemiecTBa JKUpPBI Kak CIOXKHBIC (DHUPHI TIIUIEPHHA U BBICIINX
KapOOHOBBIX KHCIIOT. PacTUTENBbHBIE W XKUBOTHBIC >KHPBI, MX cOocTaB. DH3WYECKHE CBOWCTBA
J)KUpOB. XUMHUUYECKHE CBOMCTBA >KUPOB: THIpPUPOBAHUE, OKUcIeHUE. llepokcuiHOe OKucIeHue
)upoB. [Iporopkanue »kupoB. ['HIpOSU3 WM OMBUICHHE XUPOB KaK CIMOCOO MPOMBIIIIEHHOTO
MOJTyYEHUs COJiel BBICIIUX KapOOHOBBIX KHCHOT. ['maporenusamus >xupos. [I[pumeHeHre KUpOB.
Mpb14 Kak cOJM BBICIIMX KapOOHOBBIX KuCIOT. Moromue cBoiictBa Mblia. IlpencraBienue o
munuaax. OOmye mpeacTaBIeHUs O OMOJOTHYECKMX (YHKIUSX ITUMHAOB. YTieBoibl. OOImas
dbopmyna yrineBoao. Knaccudukanus yriieBooB. MoHO-, OJTUTO- U mofiucaxapuibl. @uznyeckue
CBOICTBa M HAXOXKJIEHUE YTIIEBOAOB B MPUPO/IE (Ha MPUMEPE TIIIOKO3bI i PpyKTO3bl). JInHEHHAs 1
nukiIudeckas GopMbl T0Ko3bl 45 U ¢pykTo3sl. [Tupanossr u ¢ypanossl. Gopmynsr Puiiepa u
Xeyopca. IloHsatue 0 TayroMepuM Kak BHJE HM30MEPUHU MEXAY UMKIMYECKOW W JIMHEWHOU
dbopmamu. OnTuyeckas H3OMEPHUS TIIOKO3bl. XHWMHUUYECKHE CBOMCTBA TJIFOKO3BI: OKHCIICHHE
XJIOPHOHM WM OPOMHOM BOJIOM, OKUCIIEHHE a30THOM KUCIOTON, BOCCTAHOBJICHHE B IIECTHATOMHBII
CIIUPT, AUUIMPOBAHHE, ATKWIMPOBAHUE, MU30MEpHU3allMsl, KAYECTBEHHBIE PEAaKIMHU Ha TIIIOKO3Y
(9KCTIepUMEHTANIbHBIE JJOKA3aTeNbCTBA HAIWYHUS albICTUIHOW M CIUPTOBBIX TPYII B TIIOKO3€),
CITUPTOBOE, MOJIOYHOKHUCIIOE, MPOMUOHOBOKUCIOE M MACISHOKHUCIOE OposkeHue. [ TMKO3UIHBIHN
TUAPOKCHUI, ero crnenuduueckue cBoiictBa. [ToHsTHe o rmuko3uaax. [loHaTHe O TIIIOKO3UAAX, UX
HaxoXxaeHuu B mpupoje. [lomyueHue rmioko3sl. DpykTo3a Kak M30Mep TIIIOKO3bl. Puboza u
ne3okcupubosza. [lpumenenne m Ouonormyeckas pojb yrieBojgoB. OKHCICHHE YIIEBOJOB —
MCTOYHMK DSHEPrUU JKUBBIX Opranu3MoB. Jlucaxapuasl. Caxapo3a Kak MpeJCTaBUTENb
HEBOCCTAHABIMBAKOMINX aucaxapunoB. CrpoeHne, (U3HMYECKHE ¢ XHUMHUYECKHE CBOWCTBA
caxapo3bl. ManbTo3a, IakTo3a U 1eJIJI00103a: UX CTpOeHHe, (PU3HMUYeCKHe U XUMUYECKHUE CBOMCTRA.
I'mppomns nucaxapunos. IlonydeHne caxapa M3 caxapHOM CBeKJbl. [IpuMmeHeHMe caxaposbl.
[Tonucaxapuapl. Kpaxmal, rIMKOTeH U LEJUII0NI03a Kak Ouonorndeckue monuMepsl. Kpaxman kak
CMEeCh aMHJIO3bl M aMHJIONIEKTHHA, eT0 (PM3UYECKUE CBOMCTBA. XMMUYECKHE CBOMCTBA Kpaxmaa:
TUAPONIN3, KAa4eCTBEHHAs PEakius ¢ MOJOM U €€ MpPUMEHEHHe Al OOHApy>KEHUs Kpaxmaina B
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MPOJNYKTax MHUTaHWA. [ JIMKOTE€H: OCOOCHHOCTH CTpOEHHUsS M CBOWCTB. llemmronosa: crpoeHue u
¢u3nueckue cBoWcTBAa. XMMHUYECKHE CBOMCTBA LEIUIIONIO3bI: THAPOJIN3, 00pa30BaHMUE CIOKHBIX
a¢upoB. Ilpumenenue kpaxmana M 1eUr0a03bl. [IpakTHyeckoe 3HAaYEHHE MOIHCAXAPUIIOB.
[Tonstue o mnpomsBojcTBe Oymaru. HyknemHoBele kucinoTsl. Hykneosuasl. HykmeoTunusi.
HyxknenHoBble KHCIIOTHI KaK NPUPOAHbIE MoauMepbl. COCTaB U CTPOCHHE HYKJIEHMHOBBIX KUCIOT
(AHK wu PHK). T'ugponn3 HyKIEMHOBBIX KHCIOT. Poilb HYKIEHMHOBBIX KHCIOT B
s)kuznenesTenbHocTu opranu3moB. Oynkiuu JIHK n PHK. Kommiementapuocts. 'eHeTnueckuii
koxa. Mccnenosanue coctaBa JIHK uenoBeka M ero mpakTuyeckoe 3Ha4eHHE. AMHUHOKHUCIIOTHI.
CocraB, CTpO€HHE W HOMEHKJIATypa AaMHHOKHUCIOT. ['OMOJIOTMYECKHI psaa  OpeneiabHbIX
aMUHOKHUCIJIOT. I30oMepus npenenbHbIX aMHUHOKUCIOT. Ontuueckas wusomepus. dDusmueckue
CBOICTBa MpeneIbHbIX aMUHOKUCIOT. OCHOBHbIE aMHUHOKHCIIOTHI, 0Opa3zyromue 6enku. Crnocoobl
MOJIy4eHUsI aMUHOKHCIOT. AMHUHOKHUCIOTHI KaKk aM(OTepHbIe OpraHuyeckue co- 46 eauHeHus,
paBHOBECHsSI B pPACTBOpPAax AaMHMHOKHUCIOT. CBONCTBA AMHHOKHUCIOT: KHCIOTHBIE M OCHOBHBIE
CBOMICTBa; M303JEKTPUYECKAss TOYKA; QIKWIMPOBAHME W  alWJIMPOBAHHWE aMHHOIPYIIIIbL;
sTepuduKaIys; peakud ¢ a30TUCTON KucioToil. KauecTBeHHbIE peaklMy HAa aMHUHOKHCIIOTHI C
ruapokcugaoM  Mmeau (II),  wunrmapuaoMm,  2.4-muaurpodropOenzonom.  Crenudpudeckue
KAUEeCTBEHHbIE pEAKIMU Ha apoOMaTHYEeCKUE U TIeTEePOLUKIMYECKUE aMUHOKHCIOTHL C
KOHIICHTPUPOBAHHOW a30THOM KHCIOTOM, Ha IucTtenH c¢ areratoM cBuHna (II). Tlonstue o
HUMKIMYECKUX amMuJax — JIaKTamMax U JUKETONHIIepa3uHax. buonormdyeckoe 3HAYEHUE .-
aMHHOKUCIOT. O0acTu nmpuMeHeHus: aMuHOKHCIoT. [lentuapl, ux crpoenue. [lentumHast cBs3b.
AMuIHBIA XapakTep nentuaHod cBsizu. CuHTte3 nentunoB. ['maponu3 nentuaoB. benku kak
npupoausie Omomnonumepsl. CoctaB U crpoeHue OenkoB. IlepBuyHasi cTpykTypa O€IKOB.
XUMHYECKUE METOJIbl YCTAHOBJIEHUS aMHUHOKHCIOTHOTO COCTaBa M IOCJIEA0BATEIbHOCTH.
DepMeHTAaTUBHBIA THUAPOJIN3 OeTKoB. BropuyHas CTpykTypa OCIIKOB: O-CIUpab, B-CTPYKTYpa.
Tperuynast u yeTBepTUYHAS CTPYKTypa OenkoB. JucynbduaHble MOCTUKYA U MOHHBIE W BaH-JEp-
BaaJbCOBBl  (THIPO(GOOHBIC) B3aMMOACHCTBHS. XHMHYECKHE CBOWCTBA OEJIKOB: THIPOJIH3,
JeHaTypalus, KauecTBeHHbIE (I[BETHBIC) peakiuu Ha Oenku. [IpeBparnenus GeNKOB MHIIK B
opranusMe. buonornueckue ¢yHKIMM OenKoB. JJOCTHMIKEHUS B M3YYEHUH CTPOCHUS M CHHTE3a
OenKOoB.

JleMmoHcTpanuu. 1. PACTBOpUMOCTE yrieBOA0OB B BOJIE U 3TAHOJIE.

2. O6pa3ibl aMUHOKHUCIIOT.

JladopaTropHubie onbIThl. 1. CBOWCTBA IITIOKO3BI.

2. Onpenenenue Kpaxmaia B IPOAYKTaxX MUTAHHUS.

3. XKups! 1 ux cBoicTBa.

4. IIBeTHBIE peakK OEIKOB.

2.3.6. BeicokomonekynspHble coeauHeHUsT OCHOBHBIE TIOHSATHS ~ BBICOKOMOJIEKYJISIPHBIX
COETMHEHUI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb Noiaumepuszanuu. OCHOBHBIE
CHOCOOBI  TOJIyUYEHHUS] BBICOKOMOJIEKYJISIDHBIX ~COCIMHEHHMH: peakuuu NOoJMMEpH3alud U
nonukoHaeHcauuu. Cononumepusauus. CTpoeHHE U CTPYKTypa MOJIMMEPOB. 3aBUCHUMOCTH
CBOWCTB TMOJMMEPOB OT CTpoeHus Mojekyid. Kiaccudukanms MoauMepoB: IUIacTMAcChl
(rutactuku), dSyactoMepsl  (Kaydyku), BOJIOKHA, KOMMO3UTHL. (COBpEeMEHHBIE TIJIaCTMacChl
(mmactuku) (TMONMATUIICH, TOJUIPONUIIEH, TOJUCTUPOJ, MOJIMBUHMWIXJIOPUA, (Topormact,
HOJMATUIIEHTeped TanaT, aKpuiI-0yTaaueH-CTUPOIbHBIN IIJIACTHK, MOJTMKApOOHATHI).
TepMoruiacTuyHble M TEPMOPEAKTUBHbIE MonuMepbl. DeHonpopMalbIeruIHbIE  CMOJIBI.
KomnosutHsle Marepuanel. [lepCceKTUBBI  MCHOIB30BAaHUS  KOMIIO3UTHBIX  MaTEpUasIOB.
Vrnennactuku. BonokHa, wux knaccuduxamus. IlpupogHsle ¥ XUMHUYECKHE  BOJIOKHA.
HckyccTBEHHBIE M CUHTETHYECKHME BOJIOKHA. [IOHATHE O BHCKO3€ M aLETaTHOM BOJIOKHE.
[TonuadupHble U MOIMaMHIHbIE BOJIOKHA, UX CTPOEHUE, CBOMcTBa. [IpakTHiyeckoe ncnoab30BaHme
BOJIOKOH. JnactoMepbl. [Ipupoanblil 1 cuHTeTHUecKUi Kayuyk. Pesuna u s6onut. [Ipumenenue
nonuMepoB. CuHTeTnueckue IuleHKM. MewmOpanbsl. HoBble TexHOIOrMH  JajmbHEHIIEero
COBEPILECHCTBOBAHUS ITOJIMMEPHBIX MAaTEPHUAIIOB.
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JdemoncTpauuu. 1. OOpa3ibl IUIACTHKOB.

2. Konnekius BOJIOKOH.

3. [TonukoHAeHCAIUS STHIICHTITUKOS C TepedTaneBoi KHCIOTOM.

JlaGopaTopHble onbIThl. OTHOIIEHUE CUHTETUYECKUX BOJIOKOH K PACTBOpPAM KHCIIOT U IIEJIOYEH.

2.4.  Xumwus 1 )KU3Hb

2.4.1. Xumudeckass TexHoJorus (XUMHS B TPOMBINUICHHOCTH) (OCHOBHBIE TPHHITUIIBI
XUMHYeCKOH TexHojoruu. OOmmme NpeAcTaBiICHHUS O MPOMBIIUICHHBIX CHOCO0aX MOMyYSHHS
XUMHUYECKHX BewnlecTB. IIpoM3BOACTBO CEPHON KHCIOTHI KOHTAKTHBIM CIIOCOOOM. XHMMH3M
npouecca. Celpbe JUIsl NPOU3BOACTBA CEPHOM KHUCIOTHL. TeXHOJIOrMYECKas CXeMa Ipolecca,
Hpolecchl M anmapatbl. MexXaHW3M —KaTaluTHYeckoro jeiictBus okcunma BaHajus (V).
[TpousBoacTBO aMMuaka. XumMu3M mpouecca. OnpeneneHe ONTUMAIbHBIX YCIOBUN MPOBEIEHUS
peakuuu. [IpUHIMI LUPKYISALMMM U €ro peajn3alus B TEXHOJIOIMYECKOW cxeme. Meramnyprus.
Uepnas wmertamtyprus. IlpousBoactBo uyryHa. JlomeHHbIi mnporecc (CbIpbe, YCTPOHCTBO
JIOMEHHOH Ileun, XUMH3M Ipolecca). [Ipou3BoacTBo cTanu B MapTeHOBCKoOM neun. ITponsBoacTBo
CTaJIl B KUCJIOPOJHOM KOHBEpPTEpPE M B AJleKTponeuax. lIpsMoil MeTon MonydeHHs jKene3a U3
pyasl. L[BetHas meramtyprus. Opranndeckuid cunrte3. [IpoMblliuieHHass opraHudeckas XHUMHUS.
OCHOBHOM M TOHKUW oOpraHuyeckuii cuuTe3. Hambosee KpymHOTOHHa)XHBIC MPOU3BOJICTBA
opranudeckux coenuHeHui. [IpomsBopcTtBo MetaHosna. [losyueHue yKCYCHOW KHCIIOTBI |
¢dopMmanbaeruna u3 meraHona. llomyuenue amerara nemnono3bl. Ceipbe Ui OpraHUYECKON
IpoMBIIIIEHHOCTH. [IpoGieMa 0TX010B 1 MOOOYHBIX MPOAYKTOB. CHHTE3bl HA OCHOBE CHUHTE3ra3a.
2.4.2. Xumusi U IKOJIOTHS XHUMHUYECKOE 3arpsi3HEHHE OKpPYXKaloled Cpeiapl U €ro
HOCJIEACTBHSL. DKOJIOTUA U MpobiieMa OXpaHbl OKpYXKaroIel cpesibl. «3esieHas» XUMUsl.
JemoncTrpanuu. 1. Cpipbe 17151 IPOU3BOACTBA CEPHON KHUCTIOTHI.

2. Mogenb KUIISILEro Ciosl.

3. Kenesnas pyna.

4. O0pa31ipl CIIJIaBOB KeJie3a.

2.4.3. Xumus u sHepreruka [IpupoaHple UCTOUHUKH YriIeBOAOPOAOB. IIpupoaHbIil ¥ MOMyTHBIH
He(TSIHOM raspl, UX cocTaB U ucnonb3oBanue. Hedthb kak cmech yriaeBogopozoB. CoctaB HehTH U
ee nepepaborka. IlepBuunas u BTopmuHas nepepaborka Hedtu. Ileperonka HedTu. Kpekunr.
Pugopmunr. Hedrenpoaykrel. OkraHOBOE unciao OeH3nHAa. OXxpaHa OKpyXarolled cpeabl mpu
HedTenepepaboTKe U TpaHCHOPTUPOBKE HedTenpoaykToB. KameHHsiit yroynb. KokcoBanue yriis.
[Nasudukanus yras. Dkosorndyeckue MNpoOeMbl, BO3HUKAIOLIME NPU HCHOJIb30BAHUU YIJIS B
KauyeCcTBE TOIUIMBA. AJbTEpHATUBHBIE HCTOYHUKU YHEPTHH.

244, Xumus u 310poBbe XuMmus nuiu. JKupsl, Oenku, yriieBOJbl, BUTAMHHBI, (PEPMEHTHI.
PaunonaneHoe mnurtanue. IlumeBbie noGaBku. IlumeBbie ng00aBKHM, HUX KiIacCUUKAIUS.
3ampelieHHble U pas3pelleHHble NHIIeBble J100aBkH. OCHOBBI MUIIEBOM XUMHMHU. XHMHUSA B
menuinbae. [lorstue o QapmareBTuyeckod xumuu u (apmakojgoruu. Pa3paboTka JekapcTs.
JlexapcTBEeHHbIE Cpe/CTBa, uxX  Kiaccudukanus. ITpoTMBOMUKPOOHBIE CpeacTBa
(cynbanunaMuHble MpenapaThl M aHTUOMOTHMKM). AHAJIbIeTUKM (aCUpPHUH, AaHAJbIUH,
napaneTraMmosl, HapKOTHYECKHE aHalbleTHKH). AHTUTMCTaMUHHBIE TpenapaTsl. Bsokymue
cpeactBa. ['opMOHBI M TOpMOHalbHbIE Hpenaparbl. [IpoOiaemsbl, CBA3aHHBIE C NPUMEHEHHEM
JeKapCTBEHHbIX IMpenaparoB. BpeaHble NpUBBIYKKM M (QaKTOPHI, pa3pylIaOLIUe 3/10pOBbE
(u30BITOUHOE OTPEOIICHUE KUPHOM MUIIHU, KypeHUE, YIOTpeOIeHHe alKoros, HApPKOMaHHUs).
2.4.5. Xumus B moBCceIHEBHOM xu3HM KocMmernueckue m mapdroMepHbIEe cpeacTBa. beiToBas
xumus. IloHATHE O MOBEPXHOCTHO-aKTUBHBIX BeLIECTBaX. MOMIIME U YHUCTSIIUE CPEICTBA.
Ortb6enuBatonue cpencrsa. [IpaBuna Oe3omacHoil paboThl ¢ €IKUMHU, TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEICTBAMMU OBITOBOM XMMHUHU. [IMrMEeHTBI M Kpacku. [IpMHLIMIIBI OKpalIMBaHUS
TKaHEH.

2.4.6. Xumus B crpoutenscrse ['unc. U3sects. Llement, Oeton. Kieu. [lonbop onTuMaibHBIX
CTPOUTENIbHBIX MAaTEPUAJIOB B MPAKTUYECKON JEATENbHOCTH YEJIOBEKA.
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24.7. XuMmus B CeIbCKOM XO3SMCTBE MmuHepalbHble U opraHudeckue ymoopenus. Cpencrtpa
3aIIUTHI pacTeHUi. [leCTUIIMIBI: MHCEKTULIUIBI, TePOUIHIBI U (QYHTULIUIBL. PeneneHTsl.

2.4.8. Heopranmueckue Marepuansl Crexiio, ero Buibpl. CuiukaTHas MPOMBIILIEHHOCTb.
TpaguuuoHHBIE M COBpPEMEHHbBIE KepaMHuecKHe Marepuaibl. CBEpXIpoBOAsIas KepaMHUKA.
[TonsTre o kepMmeTax, MaTepHraiax ¢ BICOKON TBEPIOCTHIO.

2.4.9. Xumus B coBpeMeHHOW Hayke OCOOCHHOCTH COBpeMEHHOW Hayku. [Ipodeccus xumuka.
MeTtoon0oruss Hay4dHOTO HCCienoBaHus. MeToabl HaydyHOro mno3HaHus B xuMuH. CyOBEKT u
00BeKT Hay4yHOro no3Hanus. IloctanoBka npoGiemsl. COop nHpOpMAMK U HAKOIUIEHUE (AKTOB.
['unore3a u ee HSKCHepUMEHTalbHAasg IMpoBepka. Teopernyeckoe OOBICHEHUE TOTYYEHHBIX
pe3ynpraToB. MHAyknus W JeAyKuus.  OKCHEpUMEHTalbHas IPOBEPKA  IOJY4YEHHBIX
TEOPETUYECKUX BBIBOJIOB C IEJIbI0 PACHpPOCTPAaHEHUs MX Ha OoJiee MIMPOKHUIA KPYr OOBEKTOB.
XUMUYECKUN aHalu3, CUHTE3, MOAEIUPOBAHNE XUMHUUYECKUX MPOLIECCOB U SIBJICHUM KaK METOAA
HayyHOro mo3Hanusa. Hanoctpyktypsl. BBenenue B npoektHyto aestenbHOCTb. [IpoekT. Tumnsl u
BUJBI TIPOEKTOB, 3TAlbl peaan3anuu npoekta. OCOOEHHOCTH pa3padOTKU MPOEKTOB (IIOCTAaHOBKA
nenei, moadop MeTOAMK, paboTa € JIMTEPaTypPHBIMH HCTOYHHMKAMH, O(OpMIICHHE U 3aliuTa
npoekta). Mcrounuku xumuueckoi wuHpopmanuu. Ilowck XuMudeckoil HHPOpPMALUU MO
Ha3BaHUSM, WJEHTHU(PHUKATOpAM, CTPYKTypHbIM Qopmynam. Pabora ¢ 06a3amMu JaHHBIX.
CoBpeMeHHBIE (PU3HKO-XMMUYECKHE METOJbl YCTAHOBIICHHSI COCTAaBA M CTPYKTYPHI BEIECTB.
JdemoncTpaumu. 1. [TuiieBsie KpacuTenu.

2. Kpamienue TkaHeu.

3. OrbenuBaHue TKaHEH.

4. Konnekuus cpeAcTB 3allluThl paCTEHUH.

5. Kepamuueckue maTepuarbl.

6. lIBeTHBIC CTEKIIA.

7. Ilpumepst pabOTHI C XUMUYECKUMU 0a3aMy JaHHBIX.

JlaGopaTopHble ONbITHI. 1. 3HAKOMCTBO C MOIOIIMMU CPEJICTBAMH.

2. Knen.

3. 3HaKOMCTBO C MUHEPAJIbHBIMHU YAOOPEHUSAMHU U U3YUYE€HUE UX CBOMCTB.

2.5.  Twumbl pacyeTHBIX 3a7a4

1. HaxoxxaeHue MoJieKyiIsipHOH (opMysbl YIiIeBOJIOpOJa MO €ro IUIOTHOCTH W MacCOBOH Joiie
3JIEMEHTOB, BXO/SIIUX B €M0 COCTAB UJIU MO MPOAYKTaM CrOpaHMsL.

2. PacueTsl MaccoBOM 10111 (MacChl) XUMHUYECKOTO COETUHEHNS B CMECH.

3. Pacuetsl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB peaklUy, €CIU OJHO U3 BEILECTB
JaHO B U30BITKE (MMEET MPUMECH).

4. PacueThl MaccoBOil WM OOBEMHOH JOJM BBIXOJA MPOAYKTa PEAKIMH OT TEOPETHYECKU
BO3MO>KHOTO.

5. Pacuetsl TemoBoro 3¢ ¢dekra peakuu.

6. PacueTbl 00beMHBIX OTHOIIEHUH ra30B MPU XMMUYECKUX PEaKIHUsX.

7. Pacuetsl Macchl (0ObeMa, KOJUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CITU OJHO U3 BEUIECTB
JITaHO B BH/JIE PaCTBOpA C ONPENEIEHHON MAaCCOBOM J10JIEW PaCTBOPEHHOTO BELIECTBA.

8. Pacuersl SHEpruMm axkTHUBAMM U KOHCTAHTBl CKOPOCTH PEAaKIUU IO 3KCHEPUMEHTAIbHBIM
JTAHHBIM.

9. Pacuer KOHCTaHTHI paBHOBECHS 110 PABHOBECHBIM KOHIIEHTPAIMSAM BEILECTB.

10. Pacuer paBHOBECHBIX KOHIICHTpAIMil BEIIECTB, €CIU HM3BECTHBI HMCXOJHBIE KOHLEHTpPAlUU
BEIIECTB U KOHCTAaHTAa PaBHOBECHSI.

11. Pacwer pH pacTtBOpa CHIBHON KHCJIOTBI W CHJIBHOTO OCHOBAaHUS, €CIM M3BECTHA HX
KOHIIEHTpaLUs.

12. Pacuer pH pactBOpa crmaboil KHUCIOTHI WU CIA0OTO OCHOBAHHS, €CIM W3BECTHA WX
KOHIIEHTpalLUsl U KOHCTAHTa AUCCOLUALINH.

13. PacueT pacTBOpMMOCTH COJIM, €CIIU U3BECTHA BelnnuuHa ee [1P.

14. PacueTsl ¢ UCIIOIB30BaHUEM 3aKOHOB DJIEKTPOJIM3A.
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2.6. Tembl npakTHyeckux pador 1. CKOpoCcTh XUMHUYECKUX PEaKInii. XUMHUYIECKOE PAaBHOBECHE.

2. DKCIIEpUMEHTAIbHOE PELICHHE 3a/1ad 110 TeMe «l ajoreHs».
3. DKcrepuMeHTAlIbHOE PEICHHE 33/1a4 110 TeMe «XallbKOTeHBD».
4. IlonyyeHre aMMuaKka U U3y4€HUE €r0 CBONCTB.
5. DKcrepuMeHTANIbHOE PEIIeHUE 3a/1a4 M0 TeMe «DJIEMEHTHI MTOATPYIIIBI a30Ta.
6. DKCrIepUMEHTAJIBHOE pELICHKE 3a1a4 110 TeMe «MeTalibl IIaBHbIX MOATPYIID».
7. Ilosyyenue MeIHOTO KyImopoca.
8. DKCIiepuMeHTaIbHOE pPelIeHHe 3a1a4 1Mo TeMe «MeTasuibl TOOOYHBIX MOATPYIIIY.
9. Ilonyuyenue conu Mopa.
10. U3roToBiienre MOJieeil MOJIEKYJ I OPraHMYECKUX BEIIECTB.
11. [TonydyeHue 3TUIICHA U U3YYEHUE €0 CBOMCTB.
12. [Momyuenune 6poMaTaHa.
13. [Tonydyenue aneroHa.
14. TTony4yeHue yKCyCHOU KUCIIOTHI.
15. Cunres sTunanerara.
16. I'maponu3 kpaxmaiia.
17. Unentudukanus opraHM4ecKux BEIIECTB.
18. Pacio3naBanue niacTmacc.
19. Pacrio3HaBaHu€ BOJIOKOH.
20. Kpamienue TkaHei.
KosnuyecTBo yacoB no npeamery
Kitaccerr 11 Bcero
KonnuecTBO 4acoB B HENETHO/TO 5 170
KonmgecTBo 1a00paTOPHBIX/IPAKTUYECKUX 9 9
pabor
KonmdecTBo KOHTPOJIBHBIX paboT 3 3
TemaTuueckoe maanuponanue 11 kiaace
Ne | Ha3Banue pasnena KomnuectBo | Kontpousbn | [IpakTrueck €)1(0)
m\ JacoB BIX pabOT | UX paboT
II
1 TEMA 1. HEMETAJIJIbI 50 1 4 Tectbl gna 11
Knacca no
Xmmumn e
OHnanH-wKona
Pokcdopa g%
(foxford.ru)
2 TEMA 2. OBIIME 4 0 0 TecTbl gnn 11
CBOUCTBA METAJUJIOB Knacca rno
XMmmnny e
OHnaiH-wKkona
Pokcdopa g%
(foxford.ru)
3 TEMA 3. METAJIJIbI 18 0 1 Tectbl ana 11
INTABHBIX TIOAT'PYIIIT Knacca no
XMmmnuy e
OHnanH-wKkona
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Pokcdopa §é
(foxford.ru)

TEMA 4. METAJIJIbI
[MTOBOYHBIX ITOATPYIIIL

28

Tectbl ana 11
Kaacca no

XUMUN @
OHAMalH-LWKOoNa

Pokchopa §%
(foxford.ru)

TEMA 5. CTPOEHUE
BEHIECTBA

14

Tectbl ana 11
Kaacca no

XUMUU @
OHNanH-WKoNa

Pokcdopa §%
(foxford.ru)

TEMA 6.
TEOPETUYECKOE
OITMCAHME
XUMHUYECKHX PEAKII

27

Tectbl ana 11
Kaacca no

XUMUN @
OHANalH-WKoNa

Pokchopa Q
(foxford.ru)

TEMA 7. XUMHNYECKA
TEXHOJIOI'UA

10

Tectbl ana 11
Kaacca no

XUMUN @
OHANalH-WKoNa

Pokcohopa Q
(foxford.ru)

TEMA 8. XIMI1 B
ITOBCEJHEBHOU XKN3H1

Tectbl ana 11
Kaacca no

XUMUN ®
OHANalH-WKoNa

Pokcohopa @
(foxford.ru)

TEMA 9. XMW HA
CJIYKBE OBIIIECTBA

Tectbl ana 11
Kaacca no

XUMUN ®
OHANalH-WKoNa

Pokcohopa @
(foxford.ru)

10

TEMA 10. XM B
COBPEMEHHOU HAVKE

Tectblana 1l
Kaacca no

XUMUU @
OHAalH-WKOoNA

Pokcohopa §%
(foxford.ru)
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IHOYPOYHOE IINTAHUPOBAHHUE

11 kaace
Tema Kou- Moaynb
No BO BOCIIUTATEIHHO
YpPOKa 4acoB 1 IporpamMmsl
«[IIkOJIbHBIHI
YPOK»
TEMA 1. HEMETAJLTbI 50
Krnaccudukanus npocteix Bemects. Bonopos 1
I"asiorensl. HaxoxieHne B IepuoAndeCcKOu 1
CUCTEeME, 0COOCHHOCTH CTPOCHHUS aToMa
3. lNanorensl. @U3NYECKUE U XUMUYECKUE 1
cBoiicTBa. CriocoObI MOTyYeHUS
4.  Xuop 1
5. Kucnoponnsie coeiMHEeHU XJI0pa 1
6. XinopooaopoA. ConsiHasi KUCIIOTa 1
7. ®dTop, OpoM, 011 U UX COSTUHEHUS 1
8. IIpakTnueckas padora Ne 1. Pemenue 1
IKCIIEPUMEHTAILHBIX 33724 110 TeMe
«["anorens». MTHCTpyKTax MO TEXHUKE
0e30macHOCTH
9. Pemenue 3a1a4 v BbITIOJIHEHUE YITPAKHEHU N 1 IKOJIOTHYECKO
1o Teme «l anoreHbn» e
HanpaBJieHHue:
oXpaHa
OKpYy>Karoleu
CpeIIbl, TIPaBHIIa
0€e30MacHOro
MTOBE/ICHUS B
oOpallieHu! ¢
raJloreHaMu |
ux
COCTMHEHUSIMU
10. XanbKOreHsI 1
11. O3oH — amnotpomnHas MoaupUKaIUsI 1
KHCJIOpO/Ia
12.  Ilepokcuj BOAOPOAA U €0 MPOU3BOIHBIE 1
13. Ilepokcuz BOJOPOa B OKHCIUTEIIBHO- 1
BOCCTAaHOBUTEIHHBIX PEAKIIUIX
14. Cepa 1
15. CepoBonopoa. Cynbduabt 1
16.  CepHucrtslii ra3 1
17.  CepHblii aHTHAPHU U CEpHAsk KUCIOTa 1
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18. Cepa u ee coenuHEHUSI B OKUCIUTEIHHO- 1
BOCCTAaHOBUTEJIbHBIX PEAKIIUAX
19.  Pemenwue 3a7a4 ¥ BBINOJTHEHUE YIPAKHEHUIH 1
o TeMe «CepHasi KUCIIOTay
20.  Pemenue 3a/1a4 ¥ BBIMOJHEHUE YIIPAXXKHEHUN 1
1o TeMe «XaJIbKOTE€HbI»
21. | IIpakru4eckas padora Ne 2. Pemenue 1
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
«XanpKOreHb». MHCTpyKTax M0 TEXHUKE
0e30MmacHOCTH
22. Pemenue 3a/1a4 ¥ BBIMOJHEHUE YIIPAXKHEHUN 1
1o TeMaMm «l anoreHs» u «XaabKOT€HbI»
23. | DneMeHTHI MOJArPYIIILI a30Ta 1
24.  Asor 1
25.  OcobeHHOCTH aToMa a30Ta 1
26. dusnyeckue ¥ XMMHYECKHE CBOMCTBA a30Ta 1
27.  A3OT B OKHCJIMTEIHHO-BOCCTAHOBUTEIIBHBIX 1
peakuusax
28. AMMHaK U COJIM aMMOHUS 1
29. IIpakruueckas padora Ne 3. «llonyuenue 1
aMMHaKa ¥ U3y4eHUE eT0 CBOHCTBY.
NHcTpyKTax Mo TeXHuKe 0e30MacHOCTH
30.  Okcwupubl a3oTa 1
31. A3oTHas KHCJIOTa U €€ COJIN 1
32.  A3OTHas KHUCJIOTa B OKUCIUTEIHHO- 1
BOCCTAHOBUTEIIHHBIX PEAKITUIX
33.  Comnu a30THOI KUCIOTHI 1
34.  Pemenue 3a1a4 M BBITIOJTHEHNE YIPAKHEHUH 1
0 TeMe «A30T U €ro COSIMHEHUS
35.  ®ochop 1
36.  docdopuslii anruIpUa U hochopHbIe 1
KHCIIOTHI
37.  Pemenue 3a1a4 M BBITIOJTHEHUE YIPAKHEHUH 1
o TeMe «DJIEMEHTHI MTOATPYIIIBI a30Ta
38. IIpakruueckas pa6ora Ne 4. Pemenue 1
IKCIIEPUMEHTANBHBIX 33724 10 TeMe
«QIJIEMEHTBI TTOATPYIIIBI a30TaY.
WNHcTpyKTax Mo TeXHUKe 0€30MacHOCTH
39.  VYrmepon. 1
40. CoenuHeHus yriepoja 1
41. KpemHuuii 1
42. CoenuHeHust KpeMHUS 1
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43.  CunmkarHas IPOMBIIIICHHOCTD 1
44, Pemrenune 3agad no reMe: «Hemeramien). 1
45. T'enermdeckasi CBSI3b MEXKIy HEMETAITIaMHU 1
46. Pacuernsie 3amaun 1o teme: «Hemeramib 1
47.  O6oOmaroiee MOBTOPEHHE 110 TEME 1
«Hemertaiutb»
48. Pemenue 3amannii B popmare EI'D mo teme: 1
«Hemertaiutb»
49. IloaroroBka K KOHTPOJIBHOM paboTe 1Mo 1
Teme» «Hemeramibny
50. KonrpoabHas padora Ne 1 o teme 1
«Hemertaiutb»
TEMA 2. OFLITHE CBOHCTBA 4
METAJLU/IOB
51.  AHanu3 OCHOBHBIX OLIMOOK, JONYIIEHHBIX B 1
KOHTpOJbHOU padote. IlonsTHE O
METAJLTypTHH
52.  CBoiicTBa U METOJIBI MTOJIyUEHUSI METAIIJIOB 1
53. Merauryprudeckue npearpusITHs Ha 1 KpaeBenenue:
TEPPUTOPHUU TOPOAA MOJIy4YeHUEe MeIn
Ha
IPEITPUITHSIX
ropojia, BKJaa B
nobeny B BOB
54. | CnnaBbl 1
TEMA 3. METAJLIBI I'TTABHBIX 18
HoATPYIIIT
55.  OO6mrast xapakTepUCTHKA MIET0YHBIX 1
METaJIJIOB
56. Xummuueckue U GU3NIECKHE CBOHCTBA 1
IIEIOYHBIX METAIJIOB
57. Harpuii u kanui 1
58. CoenuHeHHs HATPHS U Kalus 1
59. Pemenue 3amau no teme: «lllemounsie 1
METaLITbD»
60. OOmias xapakTepuCTHKa FIEMEHTOB TJIaBHOM 1
noarpymnmns! [I rpymmsr
61. Xwumuueckue u GU3NYECKUE CBONCTBA 1
IEJIOYHO3EMETbHBIX METAJIOB
62. | Maruuii 1 ero coeIMHEHUS 1
63. | Kampnuii v ero coeanHeHus 1
64. JKecTkocTb BO/BI U CLIOCOOBI €€ YCTpaHEHUs 1
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65. Pemrenwne 3agad mo TeMe: 1
«IIlenouHo3emMeIbHBIC METAJLIbI
66. | AITOMUHUNA — XUMHYECKUN IIEMEHT U 1
IIPOCTOE BEIIECTBO
67. | CoennHeHUS aJTIOMUHUSA 1
68. IlpumeneHue amOMUHHS. ABTOCTPOCHHE, 1
aBHACTPOCHHE, KOCMOC
69. IlpumeHeHHe METAIIOB 1 JcTeTHYecKoe
HalpaBJIeHHE:
HCIIOIL30BaHIE
METAJUIOB B
XYJ0KECTBEHHO
M HarpaBJICHUH
(mamsITHUKH,
Kacmuuckoe
JINTEE,
IOBEJIUPHBIC
1763 (139
70. Pemenue 3a1a4 1 BBIIOJIHEHUE YITPAKHEHUHN 1
1o TeMe «MeTaJluTbl TIIABHBIX MOATPYIIID)
71. | O060O1enue o teme: «MeTalbl IIIaBHBIX 1
MOATPYIII
72. Ilpaktuyeckas padora Ne 5. Permenue 1
IKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME
«MeTaJuTbl TJIaBHBIX MTOATPYIIID).
WHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH
TEMA 4. METAJI/IBI IIOBOYHBIX 28
nojiareyiin
73.  OOmiast XxapaKTEpUCTHKA ITEPEXOTHBIX 1
METAILIOB
74.  OcoOEHHOCTH CTPOEHHUS aTOMOB IIEPEXOIHBIX 1
METAIUIOB
75.  Xpom 1
76. CoemuHeHHs XpoMa. 3aBUCUMOCTh KUCIOTHO- 1
OCHOBHBIX Y OKHACIIUTEIBHO-
BOCCTAHOBUTEIBHEBIX CBOUCTB OT CTEIIEHU
OKHCJIEHHS MeTajia
77. Pemenue 3amay no teMe: «XpoM U €ro 1
COEIMHEHUS
78. Mapranern 1
79.  Pemenue 3amau no teme: «MapraHeip 1
80. CoenuHeHHs MapraHia 1
81. Mapranern u ero CoeIMHEHUS B 1

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKknugax
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82. Kene3o kak XMMHYECKUN DIIEMEHT 1
83. XKene3zo — mpocToe BEIeCTBO 1
84. CoenuueHus xeiesa 1
85. | OcobeHHOCTH COeMHEHHH Kele3a B CTeNeHH 1
okucieHus +2,+3
86. Mens 1
87. CoennueHus mequ 1
88. IIpakTuyeckasi padora Ne 6. «[lomyuenue 1
MeaHoro kynopoca. [Tomyuenue xene3noro
Kynopoca». MHCTPYKTaxX MO TEXHUKE
0e30MacHOCTH
89.  Cepebpo 1
90. 3omoto 1
91. Cepebpo u 30710TO- IParolieHHbIE METAJIHI. 1
[IpuMeHeHne MeTaioB
92. llunk 1
93. CoenuHeHHS IMHKA 1
94,  Okcua v TUAPOKCHT IIMHKA 1
95.  Pemenue 3a1a4 ¥ BHIIOJTHEHNE YIPAKHEHUN 1
1o TeMe «MeTauibl MOOOYHBIX MOATPYIII
96. IIpakTtuuyeckas padora Ne 7. Pemenue 1
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«MeTtamisl MOOOYHBIX MOATPYIII.
WHcTpyKTax 1Mo TEXHUKE O€30MacHOCTH
97. IIpakTtmueckas padora Ne 8. «Ilonyuenne 1
coit Mopa». MHCTpyKTax 110 TEXHUKE
6e30macHOCTH
98. OOGoOmiaroree MOBTOPSHUE 110 TEME 1
«MetamisDy
99. KourpoabHas padora Ne 2 1o Teme 1
«Metamisl
100.  AHanu3 OCHOBHBIX OIIMOOK, JOMYIIEHHBIX B 1
KOHTpPOJIBbHOH pabote. JIukBuaanus
poOEeJIOB B 3HAHUSX 110 TeMe» «MeTab»
TEMA 5. CTPOEHHE BEIIJECTBA 14
101.  Sapo aTtoma. SlnepHble peakiuu 1
102.  DnexkTpoHHBIE KOH(PHUTYpAIIUU aTOMOB 1
103.  DnekTpoHHBIE KOH(PUTYpALIUU aTOMOB. 1
BanenTHbIE BO3MOXHOCTH aToOMa
104.  Pemienue 3ama4 mo teme: «IEKTPOHHbBIE 1
KOH(UTYypali aTOMOB.»
105. | Pemenwue 3amau o teme: «BaneHTHBIE 1
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BO3MOXXHOCTH aTOMa»

106. KoBayieHTHast CBSI3b M CTPOCHHUE MOJICKYJT 1

107.  Hownnas cBsi3b. CTpoeHUE HOHHBIX
KpHUCTAJIJIOB

108. Merammueckas cBs3b. Kpucrammueckue 1
pEIIeTKH METaJIIOB

109.  MexMoJIeKyIIpHbIE B3aUMOICHCTBHS 1

110.  Pemenue 3ama4 mo teme: « Turmsl 1
XUMHYECKOH CBSZH

111.  Pemenue 3aganmii B popmare EI'D mo teme: 1
«THnbl XUMUYECKOH CBA3U»

112.  3aBUCHUMOCTBH CBOICTB BEIIECTBA OT TUIIA 1
CBSI3U

113.  OGoOmaroiiee MOBTOPEHHUE IO TEME 1
«CTpOoeHHE BEIIECTBAY

114,  Pemenue 3amau no teme: «CTpoeHue 1
BEIICCTBA

TEMA 6. 27
TEOPETHYECKOE OITHCAHHE
XUMHYECKHX PEAKIITUH

115.  TemnoBbie 3P HEKTH XUMUYECKUX PEaKIH 1

116.  3akon ['ecca 1

117. | Pewenwue 3amad Ha 3akoH ['ecca 1

118.  Outponmsa. BTopoii 3aKk0H TEpMOINHAMHUKH 1

119.  Omueprus ['n66ca u kputepuu 1
CaMOITPOU3BOJILHOCTH XUMHYECKHUX PEaKIIHA

120. | Pemenwne 3amad mo reMe «XUMHAYECKAS 1
TEPMOTUTHAMHKA)

121.  CkopocTb XMMHUYECKOH peakiuu. 3aKoH 1
JEWCTBYIOIINX MACC

122.  3aBUCUMOCTbH CKOPOCTH PEAKIIUU OT 1
TEMIIEPATYPhI

123.  Karamu3. Karanuzatopsl 1

124.  Pemenue 3ama4 no teme: «CKOpPOCTh 1
XUMHYECKON PEaKIuu»

125.  Xwumwmueckoe paBHoBecue. Koncranra 1
paBHOBECHS

126.  Ilpunnun Jle latense 1

127. | Pemenwe 3amad 1o teMe: «XUMHYECKOE 1
paBHOBECHE)

128. IIpaktuueckasi padora Ne 9. «CxopocTtb 1

XUMHUYECKUX PeaKIUi. XUMHAYECKOe
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paBHOBecHe». WHCTpYKTax 1Mo TEXHUKE
0€30I1aCHOCTH

129. Honnoe npousBeneHue Boasl. BogopoaHsbii 1
MoKazaresb
130. Xwummuueckoe paBHOBECHE B pacTBOpax 1
131. Xwumuueckue UCTOYHUKHU TOKA. DIEKTPOIU3 1
132.  DnekTpoau3 paciiaBoB 1
133.  DnekTponu3 pacCTBOPOB AKTHBHBIX METAJIOB 1
134.  DnekTpoau3 pacTBOPOB CPEAHEAKTUBHBIX 1
METaJIOB
135.  Dnektponu3 pacTBOPOB MaJOAKTHUBHBIX 1 KpaeBenenue:
METaJIOB MOJTy4YeHUE MeJTU
Ha 3aBOJIaxX
ropoja
136.  DneKTpoaM3 M0 AaHUOHY 1
137.  Pemenue 3amad o Teme:» DIICKTPOIU3 1
138.  Pemenue 3agaud B popmate EI'D mo teme: 1
«DIEKTPOIIU3»
139.  OGoO6maroree MOBTOPEHHUE 110 TEME 1
«Teoperndeckre OCHOBBI XUMUM»
140.  O6o6menue no Teme «Teopernyeckue 1
OCHOBBI XUMUI
141. KourtpoJabHas padora Ne 3 no teme 1
«TeopeTnveckre OCHOBBI XHMHM)
TEMA 7. XHMHUYECKAA 10
TEXHOJIOTHA
142. AHanu3 OCHOBHBIX OIIMOOK, JOMYIIEHHBIX B 1
KOHTpPOJIbHOM pabote. HayuHble MpUHIINUIIBI
OpraHMU3aIi XUMUYECKOT0 TPOU3BOJICTBA
143.  OcHOBHBIE PUHIIAITEI XUMHYECKON 1
TEXHOJIOTHUH.
144.  TIpou3BOACTBO CEPHOMN KUCIOTHI 1
145.  TIpou3BoACTBO aMMHaKa 1
146. IIpou3BoACTBO METaHOIA 1
147.  TIpou3BOACTBO UyTr'yHa 1
148. IIpou3BoAcTBO CTalu 1
149.  TIpoMBINIJICHHBIH OPraHUYEeCKAN CHHTE3 1
150.  IlomydeHue yKCyCHOM KHCIOTHI U 1
dhopmaiipieruaa U3 METaHOIIA.
151.  Xwumwuyeckoe 3arps3HEHHE OKpY’Karomien 1

CpCabl. «3elcHasD) XUMUS

32



TEMA 8. XHMHA B IOBCEJHEBHOH

/KHU3HH
152.  Xumus numm 1
153.  IlpaBuibHOE MUTaHHE 1
154.  JlexapCTBEHHBIE CpEJICTBA 1
155.  IIpoOGraemsl, CBS3aHHBIE C IPUMEHEHHEM 1
JIEKapCTBEHHBIX MPENapaToB.
156.  IlumeBbie OOABKH. 1
157. Kocmernueckue u map@roMepHbIe CpecTBa 1
158.  BeiroBast xumus 1 JKOJIOTHYECKOoe
HalNpaBJIeHHe:
[IpaBuia
6e301macHoOro
MTOBEJICHUS TIPH
pabore ¢
XUMHYCCKHUMH
BEIIECTBAMHU
159.  IlurmenTsl 1 Kpacku. [IpuHIUIIBI 1
OKpalllMBaHUs TKAHEM..
TEMA 9. XHMHA HA C/1YKBE 7
OBILIIECTBA
160. XwuM#Hs B CTPOUTEILCTBE 1
161. Iloxbop onTUMAaNBHBIX CTPOUTEIHHBIX 1
MaTEepUajIoB B MPAKTUYECKON NEATEIBHOCTH
9eJI0BEKa.
162.  Xumus B CEIBCKOM XO3SHCTBE 1
163.  IlecTuruapl: MHCEKTUIIUIBI, TEPOUTTUIBI U
¢GbyHrunuasl. PeneniaeHTs.
164. Heopranuuyeckue MaTepHalbl 1
165. TpamuiuoHHBIC M COBPEMEHHEIE 1
KepaMHUYeCcKHe MaTepHalbl.
CaepxIpoBosias KepaMmHKa.
166. IlomsTHe o0 KepMmerax, Marepuaiax C 1
BBICOKOU TBEPAOCTHIO.
TEMA 10. XUMHS B COBPEMEHHOH 2
HAYKE
167.  MeTomoOTHsI HAYIHOTO UCCIICIOBAHUS 1
168. HcrouHuky XUMUYECKOH HH(pOpMaUU 1
169.  PesepBHOE Bpems 1
170.  PesepBHOe Bpems 1
Hmozo 170
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