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Pazpnea |

I[lnanupyemblie pe3y/bTAaThl OCBOCHHUS Y4€OHOI0 NMpeaMeTra « XUMHU» HA
yriry0JieHHOM YpPOBHE:

JInuHnocrHbIe:

1) ¢ chepe omnowenuii odyuawuuxcsa K cede, K ceoemy 300p08vio, K HO3HAHUIO
ceon:

— MPUHSITHE U peAU3alUI0 IICHHOCTEHN 3/1I0pOBOTr0 U 0e30macHOro oopa3a KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETCGHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UIECKOMY U TICUXOJIOTHYECKOMY 370POBBIO;

— HENpUATHE BPEOHBIX MPHUBBIYEK: KYpEHHS, YHOTPEOJEHUS aJKOroJs,
HapKOTHUKOB;

2) 6 cghepe ommnouwieHuil 0OYUAIOWUXCA K OKPYMHCAIOUWEMY MUPY, K HCUBOU
npupooe, Xy00x#cecmeeHHoll Kyabhype:.

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTh HAyKH, TOTOBHOCTh K HAyYHO-TEXHUUYECKOMY TBOPYECTBY, BJaJCHUE
JIOCTOBEpHOI MHGOPMAIIHEH 0 IEPEeIOBbIX JOCTHXKEHUSIX U OTKPBHITUAX MUPOBOU U

OTEUECTBEHHOW HAYyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE
MUpa 1 00IIeCTBa;

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha TIPOTSHKEHUW BCEH JKM3HHW; CO3HATEIIBHOE OTHOIICHWE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHEHIHOW mMpodecCUOHAbHOW U OOIIEeCTBEHHOM
e TeTbHOCTH;

— DKOJIOTMYECKas KyJbTypa, OEpekHOE OTHOIIICHUE K POJTHON 3eMJie, MPUPOTHBIM
oorarctBam Poccum u Mupa, TOHUMaHHUE BIUSHHUS COLMATBHO-IKOHOMHYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOIHOW M COLIMAIBHOM Cpeabl, OTBETCTBEHHOCTH 3a
COCTOSIHUE  TMPUPOAHBIX  PECYPCOB, YMEHUH H  HABBIKOB  Pa3yMHOIO
MPUPOJIONIOIB30BAHUS, HETEPIIUMOTO0 OTHOILIEHUS K ACHCTBHUSM, NPUHOCSIIUM
Bpe/l SKOJIOTUH; TPUOOPETEHUE OIbITA PKOJIOTO- HAIIPABICHHON JIEATEIIbHOCTH;

3) 6 cghepe ommnowenuii ooyuawuwuxca K mpyoy, 6 cghepe couuanIbHo-
IKOHOMUYECKUX OMHOUIEHUTL:

— OCO3HaHHBIN BBIOOp Oynymiel mpodeccuu Kak MyTh W CIOCO0 peanu3anuu
COOCTBEHHBIX JKH3HECHHBIX TTAHOB;



— TOTOBHOCTBH OOYYAIOIMIMXCSA K TPYJAOBOU MPOQPECCUOHAIBHON NEeITETbHOCTH KaK
K BO3MOXXHOCTH y4acCTHs B PELICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX,
OOIIeHAMOHAIBHBIX TTPOOIIEM;

— MOTPEOHOCTh TPYAUTHCS, YBAKEHHE K TPyAy M JIOJIAM TpyJa, TPYAOBBIM
JOCTHXKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIECHUE K
Pa3HBIM BUJAM TPYI0BOU JIESITEIHHOCTH.

MeranpeamerHsbie:
PerynstuBusie YV /I:
BbIITyCKHUK Hay4uTCS:

v/ CaMOCTOATEIBHO  ONPENCNATh  [EJH, CTaBUTh W (OPMYIMPOBAThH
COOCTBEHHBIC 3aJjlayud B O0Opa30BATEJIbHOW JACSATEIBHOCTU M IKU3HEHHBIX
CUTYyaIusX;

v/ OLIEHHWBATh PECYPCHI, B TOM WYHCIE BpeMs W JPYrde HeMarepualbHbIE
pecypchl, HEOOXOIUMBIE JIJIsl JOCTUXKEHUS MTOCTaB- JICHHOW paHee eI,

v/ CONOCTAaBJIATH MMEIOIIKECS BO3MOKHOCTH M HEOOXOAMMBIE JIJIsSI JOCTHIKEHHS
LIEJIU PECYPCHI;

v/ opraHn3oBbIBaTh 3(P()EKTUBHBIA IMOUCK PECYPCOB, HEOOXOAUMBIX IS
JIOCTUKEHUS TIOCTABJICHHOM 11€11H;

v’ OIpeNensTh HECKOJIBKO IyTeH JOCTHKEHUS TOCTABIEHHOMN LIEH;

v\ BpIOMpaTh  ONTHUMAJBHLIM  IyTh  JOCTHIKEHHS LEIA C  YY4ETOM
3¢ (HEKTUBHOCTH PacXOJOBaHUS PECYPCOB U OCHOBBIBASICH HA COOOPAKEHUSIX
ATUKHU U MOPAJIH;

v’ 3aj1aBarh MapamMerpbl ¥ KPUTEPHH, [0 KOTOPHIM MOKHO ONPENEIHTH, YTO
1eb JOCTUTHYTA;

v/ COMOCTaBIIATh MOJYYCHHBIA pPE3YJAbTAT JEATEILHOCTH C TOCTaBICHHON
3apaHee LENbIo;

v/ OlLIEHUBATD MOCJIEICTBHS JOCTIKCHHS [TOCTABIEHHOMN eI B IE€ATEIILHOCTH,
COOCTBEHHOW KU3HM U IKU3HM OKpyxKawommx Jojeid. CpeactBom
dbopMupoBaHUsS PEryisaTUBHBIX Y VY]l ciy’)kar TEXHOJIOTHS MPOOJIEMHOTO
JMajiora Ha 3Tare U3y4eHUsi HOBOr0 mMaTepuaia U TEeXHOJOTHs OLICHUBAaHUS
o0pa3oBaTeIbHBIX JOCTHKECHU.

Ilo3naBarenbubic Y Y /I:

BrInmycKHUK Hay4duTCS:



v\ KPUTHYECKH OIIEHMBATH W HHTEPIPETHPOBATH HMH(MOPMAIMIO C Ppa3HBIX
MMO3UIIMH;

v’ pacrmosHaBaTh M (DUKCHPOBATh MPOTHBOPEYHS B HH(POPMAIIMOHHBIX
MCTOYHUKAX;

v\ HCHONB30BaTh  PA3UYHBIE  MOJECIBHO-CXEMATHYECKHE CPEACTBA IS
MPEACTABICHUS  BBISBICHHBIX B WHGOPMAIIMOHHBIX  MCTOYHHKAX
IIPOTUBOPEYNI;

v’ OCYIIECTBJIATh Pa3BePHYTHIA MH(POPMAIIMOHHBIA MMOUCK M CTABHTh HA €r0
OCHOBE HOBBIE (yueOHbIC U TTO3HABATEbHBIC) 3a/1a4H;

v HMCKaTh U HAaXOJUTh 000O0IIEHHBIE CITOCOOBI PEIICHNUS 3a/1ay;

v\ NPUBOIUTH KPUTHYECKHE apPryMEHTHl KaK B OTHOIICHHH COOCTBEHHOTO
CYXJIEHHUSI, TAK U B OTHOLLICHUY JEUCTBUN U CYKJIEHUU JIPYyTrOro;

v\ aHaIM3UpOBaTh W IpeoOpa3oBBIBATh  MPOOJIEMHO-ITPOTHBOPEUYHBLIC
CUTyalluu;

v\ BBIXOOWTH 3@ pPaMKH  yd4eOHOro  MpeaMeTa ©  OCYIIECTBISTH
LIEJICHAIIPABJICHHBIN [TOMCK BO3MOXHOCTH IIHMPOKOIO IEPEHOCA CPEACTB U
CIT0COOOB JICHCTBHS,

v/ BBICTpauBaTh MHANBHIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAs
OTpaHUYEHHMsI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHS,;

v\ MEHATH M YAEPKUBATh PasHbIe MMO3UIMU B MTO3HABATEILHON IEATEIBHOCTH
(OBITH Y4EHUKOM M yuuTesneM; (OpMyIUpoBaTh 00pa30BaTEIbHbIN 3aIpOC U
BBITIOJHATh  KOHCYJIbTaTUBHbICE  (DYHKIIUM  CaMOCTOSITEIBHO; CTaBUTh
npobieMy u paboTaTh HaJ €€ pelIeHHWEM; YIPaBIsATh COBMECTHOMN
MMO3HABATEIbHON JEATEIbHOCTBIO U TOAYUHSTHCS ).

Kommynukatusubie YV /I
BbINTyCKHUK HAYYUTCS:

v/ OCYIIECTBIATH JEJIOBYI0 KOMMYHHKAIIMIO, KAK CO CBEPCTHHKAMH, TaK U CO
B3pOCIHbIMU (KaKk BHYTPHM OOpa30BaTENbHON OpraHW3aluM, TaKk U 3a €e
npeaenamu);

v’ IIpU OCYIIECTBJIEHUM I'PYIIIOBOM pabOThl OBITH KaK PYKOBOAMUTEIEM, TaK M
YICHOM TIPOSKTHOW KOMaHIbI B Pa3HBIX pOJAX (TEHEpaTOpOM WJICH,
KPUTHUKOM, UCTIOJTHATEIIEM, TIPE3CHTYOIIUM H T. 11.);

v\ pa3sBepHYTO, JOTMYHO M TOYHO M3JIaraTh CBOK TOYKY 3DEHHS C
WCIIOJIb30BAaHUEM  aJICKBATHBIX (YCTHBIX U THCHBMEHHBIX) S3BIKOBBIX
CpPEICTB;

v/ pacro3HaBaTh KOH(MIUKTOI€HHbIE CUTYAIIMU M IPEI0TBPAIATh KOH(DIMKTHI
710 UX aKTUBHOU (ha3sr;



v\ KOOPIUHHMPOBATH W BBIIOJHATH pabOTy B YCIOBHAX BHPTYaJIbHOI'O
B3aMMOJICUCTBUS (MJIM COUYETAHUSI PEATLHOTO U BUPTYAIbHOTO);

v/ COTIacOBBIBATH MO3UIIMH YWICHOB KOMAH/IbI B TIpoIiecce paboThl HaJl OOLIMM
IPOYKTOM/PEIICHUEM;

v IpeACTaBIATh IyOIMYHO pE3yabTaThl HHIWBHAYAIbHOM W TPYIIIOBOM
NEATENbHOCTH, KakK Tepell 3HAaKOMOM, TaK U IIepell HE3HAKOMOWU
ayIUTOPUEN;

v\ mopbupaTh MapTHEPOB JUIS JEIOBOM KOMMYHHKAIMH, MCXOMS W3
COOOpaKEHUM  PEe3yNbTATUBHOCTH B3aWMOJCHCTBUSA, a HE JIMYHBIX
CUMIIaTHUM;

v BOCIPMHHMATh KPUTHYECKME 3aMe4aHHs Kak pecypc COOCTBEHHOTO
pa3BUTHS,

v/ TOYHO M €MKO (POPMYJIHPOBATH KaK KPUTHYECKHE, TAK M OJOOPHUTEIBHBIE
3aMeUaHus B aJIpec IPYTUx JIOJed B paMKax JEJIOBOM U 00pa30BaTEIIbHOM
KOMMYHUKAIINH, U30eras Mpu 3TOM JJUYHOCTHBIX OIEHOYHBIX CYXKJICHUMH.

IIpeameTHbIE:

B pesynbrare u3ydeHHus y4eOHOro mnpeamera «XHUMHs» Ha YpPOBHE CPEIHErO
00111er0 00pa30BaHUs 6bINYCKHUK HA Y21Yy01€HHOM YPOGHE HAYUUM CA'

v’ packpelBaTh Ha IpUMEPax pOJIb XUMHH B ()OPMHPOBAHHH COBPEMEHHOM
HAyYHOW KAPTUHBI MHpPAa W B MPAKTHUYECKOW JAECATECIIBHOCTA YEJIOBEKA,
B3aUMOCBSI3b MEXKy XUMHEN U IPYTUMHU €CTECTBEHHBIMU HayKaMU;

v CONOCTABIIATh UCTOPHUYECKHE BEXHM PAa3BUTUS XUMHMH C MCTOPHYCCKMMU
IIEPUOJIaMU PA3BUTHS POMBILLICHHOCTH U HAYKH IS ITPOBEICHUS aHAIN3a
COCTOSIHMS, ITyTE€U PAa3BUTHUS HAYKU U TEXHOJIOTHM;

v WILIIOCTPUPOBATh Ha NMPUMEPAX CTAHOBJIEHHE M DBOJIOLUIO OPraHMYECKOM

XUMHUHN KaK HAYKH Ha Pa3JIMYHbIX HCTOPHUYCCKHX ITallaX €€ PAa3BUTHAA,

4 YCTaHaBJIIMBATb IMPUYHUHHO-CICACTBCHHLIC CBA3U MCKAY CTPOCHHUEM aTOMOB
XUMHYCCKHUX  JJICMCHTOB H  IICPUOAUMYCCKHM  HN3MCHCHHCM CBOMCTB
XUMHUYCCKHUX JJICMCHTOB U HUX COCI[I/IHeHI/Iﬁ B COOTBCTCTBUHU C ITOJOXCHHEM
XUMHUYCCKHUX 2JICMCHTOB B HGpHOI[H‘—ICCKOﬁ CHCTCMC,

v\ aHaIM3MpOBaTL COCTaB, CTPOEHHWE M CBOMCTBA BEILECTB, IPUMEHSSA
MMOJIO)KCHUSI OCHOBHBIX XHMHUYECKUX TEOPHUH: XUMHYECKOTO CTPOCHUSA
opraHnueckux coenuHenuii A. M. bBytiepoBa, cTpoeHHs aTtoma,
XAMHYECKOUN CBS3U, JICKTPOJUTHYECKON JUCCOLMUAIUN KUCIOT, OCHOBAHUM



U COJIEH, a TaKXK€ yCTaHABIMBATh MPUUYMHHO-CIEICTBEHHBIE CBS3U MEXKIY
CBOMCTBaMHU BEILIECTBA U €0 COCTABOM, U CTPOCHHEM;

MPUMEHSTh TpaBUia CHUCTEMAaTUYECKOW MEXKIyHApPOIHOW HOMEHKIATyphl
KaK CpeACTBa pa3lIMyeHUss M UACHTU(UKAIIMK BEIIECTB MO UX COCTaBy U
CTPOEHHI0; — COCTaBJIATh MOJEKYJSIPHBIC W CTPYKTYpHBIE (DOpMYITbI
HEOPTaHWYECKUX M OPTaHWYECKUX BEIIECTB KaK HOCHTENeH WH(OopMaIuu o
CTPOEHHH BEIIECTBA, €r0 CBOMCTBAX M MPUHAICKHOCTH K OMPEACITCHHOMY
KJIACCY COEUHECHUMN;

OOBSACHATH TMPUPOAY M CHOCOOBI O00pa3oBaHUS XHWMUYECKOW CBS3H:
KOBQJICHTHOM  (MOJSIPHOM, HEMOJISIPHOW), HWOHHOM, METaJUINYeCKOM,
BOJIOPOJHOM C LEJBIO ONPENECIECHU XUMUUYECKON aKTUBHOCTHU BEILIECTB;
XapakTepru30BaTh (PU3NUECKHUE CBOMCTBA HEOPTAHUYECKUX U OPTraHUYECKUX
BEILIECTB U YCTAHABIMBATh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT
THUMNA KPUCTATUTMYECKON PEIIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTM B M3MEHEHUM XHUMHUYECKUX CBOMCTB
MPOCTBIX BEIIECTB, BOAOPOAHBIX COEAUHEHHM, BBICHIUX OKCHUIOB U
TUAPOKCUIOB;

IPUBOJUTH IPUMEPHI XUMUUYECKUX PEAKIIUM, PACKPBIBAIOIINX XapaKTEPHBIC
XAMHUYECKHME CBOWCTBA HEOPraHWYECKUX W OPraHMYEeCKUX BEIIECTB
M3YUYEHHBIX KJIACCOB C IENbI0O UX UJAECHTU(PUKAIMU U OOBICHEHUSI 00acTH
MIPUMEHCHUS;

ONPEAETATh MEXaHU3M PEAKIMU B 3aBUCHUMOCTH OT YCIOBHM IPOBEIECHUS
peakuMu ¥ TMPOTHO3UPOBATH BO3MOXKHOCTh IPOTEKAHHUSI XUMHUYECKUX
peaKkuii Ha OCHOBE THUIAa XUMUYECKOW CBSI3U U aKTUBHOCTHU PEAreHTOB;
yCTaHABJIMBATh 3aBUCUMOCTh PEAKIIMOHHON CHOCOOHOCTH OpPTraHUYECKHUX
COEIMHEHUN OT XapaKTepa B3aMMHOIO BIMAHUS aTOMOB B MOJIEKYyJIax C
L[EJIbIO POTHO3UPOBAHHUS TPOAYKTOB PEAKIINY;

YCTaHaBJIUBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUN U CMEIICHUS
XUMHUYECKOTO PABHOBECHUS OT Pa3IMUHBIX (DAaKTOPOB C IETBIO ONMPEICICHUS
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB;
YCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXIY KJIacCaMU HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB /i1 0OOCHOBAHMS MPUHIIMITHATIEHON BO3MOKHOCTH
MOJYYEHHUS] HEOPTraHWYECKUX U OPraHMYECKUX COCIMHEHUN 3aJaHHOTO
COCTaBa U CTPOECHUS;

noAOHpaTh peareHThl, YCJIOBUS U OMNPEACNSITh MPOAYKTHI PEaKIUH,
MO3BOJIAIONINX PEAN30BaTh JA0OPATOPHBIE M MPOMBIIIICHHBIE CIOCOOBI
MOJTYYEHHUS BAXKHEUIIINX HEOPTAHUYECKUX U OPTaHUYECKUX BEILIECTB;
OMPENENATh XapaKTEP Cpelbl B pe3yJbTaTe TUJIPOJIN3a HEOPTAaHUYECKUX U

OpPraHn4CCKHUX BCHICCTB MW IIPHUBOAWUTHL IIPHUMCPBI THMAPOJIK3a BCIICCTB B
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MOBCEIHEBHOM JKM3HU YeNIOBEKa, OMOJOTHYEeCKUX OOMEHHBIX MpOIeccax U
MIPOMBILICHHOCTH;

MPUBOJIUTH TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN B
NpUpOJIE, TMPOU3BOJACTBEHHBIX  Mpoleccax H  KU3HEAEITEIbHOCTH
OpPTaHHU3MOB.

OOOCHOBBIBaTh ~ MPAKTHYECKOE  HCIIOJb30BAHHE  HEOPraHMYECKHX U
OpPraHUYECKUX BEIIECTB U UX PEAKLUN B POMBIIIJIEHHOCTH U OBITY;
BBITIOJIHATh XMMUYECKUN JKCHEPUMEHT IO PACNO3HABAHUIO U MOJYYEHUIO
HEOPTaHUYECKUX W OPTaHUYECKHUX BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM
KJIaccaM COEJUHEHHI, B COOTBETCTBUM C TMpPABUIAMU M NPUEMaMHU
Oe3omacHO pabOThl ¢ XMMHUYECKMMHU BEIIECTBAMH U JaOOpaTOPHBIM
000pyI0BaHUEM; — MPOBOJUTH PACUETHl HA OCHOBE XUMHUUYECKUX (HOPMYII U
YPaBHEHUIN peaKuu: HaXO0XICHUE MOJIEKYISIPHOMN (bopmybl
OPTraHWYECKOr0 BEHIECTBA II0 €ro IUIOTHOCTM M MACCOBBIM  JIOJSAM
AJIIEMEHTOB, BXOISIIMX B €r0 COCTAB WJIA IO MPOAYKTAaM CrOpPaHHUs; pacyeThbl
MaccoBOM JOJM (MAacChl) XUMHYECKOI'O COEIMHEHUS B CMECH; PAacueThl
Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLUH, €CIIH OJTHO U3
BEUIECTB JaHO B H30bITKE (MMEET MPHUMECH); pacyeTbl MAacCOBOM WM
00BEMHOM JI0JIM BBIXOJA MPOIYKTA PEAKIIMH OT TEOPETUYECKH BO3ZMOMXKHOTO;
pacueTbl TerioBoro 3¢g@dexra peaxkiuu; pacdyeTbl OOBEMHBIX OTHOIICHUMN
ra3oB NpU XMMHYECKHX PEaKIUAX; pacdyeTbl Macchl (00beMa, KOJINYECTBa
BEILECTBA) NPOJYKTAa pEaKIUH, €CIW OJHO M3 BEUIECTB JAaHO B BUJE
pacTBoOpa C ONPEACICHHON MAaCCOBOM JIOJIC paCTBOPEHHOTO BEIIIECTBA;
UCIIOB30BaTh ~ METOJbl  HAy4YHOIO  IIO3HAHMA:  AHAJINW3,  CHUHTES,
MOJIETMPOBAHUE XUMHUECKUX MPOLIECCOB U SIBICHUMN MPU PEIIEHUU Yy4eOHO-
UCCIIEIOBATENbCKUX 3aJ1a4 10 MU3YyYEHHUIO CBOWCTB, CIIOCOOOB MOJyYEHUS U
pacro3HaBaHUsl OPTaHUYECKUX BELIECTB;

BIIAJETh MpaBHJIaMU O€30MaCHOr0 OOpAaIlEHUA C €IKUMHU, TOPIOYHMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU OBITOBOM XUMUU;

OCYIIECTBIISATh MOMCK XUMHYECKOM HH(OpMalMM 1O  Ha3BaHUM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;

KPUTHYECKU OLIEHUBATh U MHTEPIPETUPOBATH XUMHUECKYIO WH(POpPMAIHIO,
COJIEP KaIIYyIOCSd B COOOUICHUSIX CPEICTB MaccOBOM MH(pOpMAINH, pecypcax
HNHTepHeTa, HAYYHO-TIONYJIAPHBIX CTaThIX C TOYKHA 3PEHUS €CTECTBEHHO-
HAy4YHOM KOPPEKTHOCTH B IEJISX BBISBICHUS OIIMOOYHBIX CYXKIECHUU U
dbopMHUpoBaHUs COOCTBEHHOM MO3UIIUY;

HaXOJMUTh B3aUMOCBSI3U MEXIY CTPYKTYpod U (QYyHKIUEH, MPUUMHON U
CIIEICTBUEM, Teopuel U ¢akTaMu IpU aHAIM3€e MPOOJEMHBIX CUTyalUil U

000CHOBaHHH IIPUHUMACMBbIX peIHeHI/Iﬁ Ha OCHOBC XMMHNYCCKHX 3HaHI/H>‘I;
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v’ [PEACTaBJIATH IIyTH PEIICHUS TJO0OANBHBIX MPOOJIEM, CTOAIIMX IEPe

YCJIIOBCUYCCTBOM, M IICPCIICKTHBHBIX HaHpaBHeHI/Iﬁ Pa3sBUTHA XHUMHYCCKHX
TGXHOJ’IOI‘Hﬁ, B TOM YHCJIE TEXHOJIOTHH COBPCMCHHBIX MATCPHUAJIOB C
paBHHqHOﬁ q)YHKHI/IOHaJILHOCTLI-O, BO300OHOB/ISIEMBIX HMCTOYHHKOB ChIpbA,
nepepaGOTKH W YTUJIM3alWUU IIPOMBIIIJICHHBIX WU OBITOBBIX OTXOO0B.

Buvinycknuk na yenyonennom ypoeHne noiyuum 603MOHCHOCHLb HAYYUUMbCA.

dbopMyIMpoBaTh  I€Tb  HMCCIEIOBAaHUS, BBABUTATh H  MPOBEPSTH
AKCIIEPUMEHTAILHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE
UX COCTaBa U CTPOCHMS, UX CIOCOOHOCTH BCTYMAaTh B XUMHUYECKHUE PEAKITUH,
0 XapakTepe W MPOAYKTAX PA3TUIHBIX XUMUYECKUX PEAKITNN;
CaMOCTOSITEIIHHO TUIAHUPOBAThH M MMPOBOJIUTH XUMUYCCKUE IKCIIEPUMEHTHI C
COOJTIO/IEHUEM TMPaBUJI O€30MacCHOM pabOTHI € BEIIECTBAMH U JTaOOPATOPHBIM
000opy1I0BaHUEM;

UHTEPIPETUPOBATH JAHHBIE O COCTABE M CTPOEHUU BEIECTB, MOTYyUYEHHBIE C
MTOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMUUIECKUX METOJIOB;

OMHCHIBATh COCTOSHHUE DSJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXAaHWYECKUX TMPEACTaBICHUH O CTPOCHHM aroma IS
OOBSICHEHHSI PE3YJIbTaTOB CIEKTPAIHLHOTO aHAIHM3a BEIIECTB;
XapaKTepU30BaTh  POJIb  A30TOCOJEPKAIIUX  TETePO-  HMUKIMYECKUX
COCIMHEHUNM M HYKJIEHHOBBIX KHCJIOT KaK BaXKHEUIIUX OHOJIOTHYECKH
AKTUBHBIX BEIIECTB,;

MIPOTHO3UPOBATh BO3MOYKHOCTh MPOTEKaHUS
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH, JIGKAIUX B  OCHOBE
MPUPOIHBIX U TIPOU3BOJICTBEHHBIX MPOIECCOB.

Cucmema OYEeHUBAaHUs 00CMUICEHUS NJaaHupyemovlx pe3yjiomamos

OTmeTka  JOCTWIKEHWW  TUIAHUPYEMBIX  Pe3ylbTaTOB  0OyYaroumuxcs

OCYIIECTBIISIETCS B COOTBETCTBUM ¢ «llomoxenueM o gopmax, IEpUOIUIHOCTU U

MNopsAAKE TCEKYHICTO KOHTPOJIA YCIICBACMOCTH H HpOMC)KyTO‘IHOﬁ aTTeCcrannuu

oOyuaromuxcst MBOY Hkona Ne 57 r.o. Camapay.

[Ipn u3ydeHun Kypca OCYLIECTBIIETCS KOMIUIEKCHBIM KOHTPOJIb 3HAHUW U

ymeHui obyuatomuxcs. [Ipenmnonaraercs couetanue pa3iaudHbX GOpM MPOBEPKU

3HAHUU U YMEHHU: YCTHAS MPOBEPKA, TECTUPOBAHUE, TMCbMEHHAS ITPOBEPKA.

I[J'ISI OLCHKN JOCTMIKCHUSA NMPEAMETHBLIX PE3yJIbTAaTOB 06y‘ICHI/I$I

UCTIOJTB3YETCSI:



. TEKYITUH KOHTPOJIb B BUJE WHIUBUIYAIBHBIX MIPOBEPOUHBIX PabOT U

YCTHBIX OMPOCOB;

. TEMaTUYECKUIM KOHTPOJIb B BUIE KOHTPOJIbHBIX PadoT.

OCHOBHBIMH METOJAaMHU TIPOBEPKH 3HAHWN M yMEHUH OOydYalomuxcs IO
XUMUHU SBJSIFOTCS YCTHBIM OMPOC, MUCBMEHHBIE W JlabopaTopHble padoTel. K
NUCbMEHHBIM (OopMaM KOHTPOJII OTHOCSITCS: XUMHUYECKUE JUKTAHTBHI,
CaMOCTOATENbHBIE U KOHTPOJIbHBIE PA0OTHI, TECThl, HHAUBHUIyaIbHbIE KAPTOUKHU C
Pa3HOYPOBHEBBIMH 3a/Ia4aMHU.

OcHOBHBIC BHUIBI TPOBEPKH 3HAHMA — TEKyIIas W HWTOTOBas. Texymras
MpOBEpKa TPOBOAUTCS CHUCTEMAaTHYECKH W3 ypoKa B YpPOK, a HMTOroBas — TIO
3aBepIICHUH TeMbl (Momyis).  KpuTepuu OlleHMBaHHMS TIPEICTABJICHBI B
[Tpunoxenun 3.

JlocTikeHre MeTanpeIMeTHBIX Pe3yJbTATOB KOHTPOJIUPYETCS METOI0M
HAOMOIEHNST 32 JACSITENbHOCTHIO OOYyYaromMXCsi B TPOIECCe M3y4YeHHUs Kypca.
[Ipu >TOM OTCICKHBACTCS: YMEHHUE OOYJAIONMIUXCS CTAaBHUTh IICNIb JIEITCIHHOCTH
(B 9acCTHOCTH, MO PEHICHUI0 XUMHUYECKHX 3a7a4 M OpraHu3aluh Y4eOHOTro
UCCJIEIOBAHUS), BBICKA3bIBATh TMIOTE3bl, COCTABIATH IUIAH PEIICHUS 3a/lauyd WU
MPOBEICHUSI KCCIICOBAaHUSI, HAXOJUTh ONTHUMAaJbHBIE CIOCOOBI  pelICHUS,
OIICHWBATh  PEATBLHOCTh IONYYCHHBIX pE3yJIbTaTOB, MPHUBJICKATh Pa3INYHBIC
pecypchl NIl pPEIICHWS W OICHKH PE3yJbTaTOB PEIICHUS 3ama4y WA
uccienoBanuii. OrieHUBaeTcs ymeHue paborats ¢ MHPpOpMaluen, MpeaCTaBICHHON
B pasHoii ¢opme, ymenue B obmactu WKT, ymeHue ycraHaBIMBaTh
MEXIPEIMETHBIC CBSI3U XUMHUH C APYTHUMH TpeaMmeTamu (dusuka, Ouoyiorus u
1p.). Takxke MpoBOAATCS HAOIIOEHUS 32 YMEHUSAMH 00YUYaIOIINXCSI OCYIIECTBISATh
MEXJTMIHOCTHYI0 KOMMYHUKAIIHIO.

JInuHOCTHBIE pe3yabTaThl O0OyUeHHUs  HE TOJIEkKAT KOJIWYECTBEHHON
OIICHKE, OJIHAKO JAaeTCsl KadeCTBEHHAs OTMETKa JEATEIBbHOCTH W TOBEACHUS
oOydJarommxcs, KoTopas MOXeT ObITh 3aduKCHpoOBaHa B  MOPTQOINO
00ydJaroierocs.

[IpomexxyTouHas aTTecrtaius (rojJoBas) Mo yueOHOMY MpPEeAMETY «XUMHUS»,

U3y4aeMOM Ha YIJIyOJIGHHOM YPOBHE, OCYLIECTBIAETCA B (opMe TOJ0BOM
KOHTPOJIbHOM  pabotrel. HMToroBas oTMeTka ompefensercs KakK CpeaHee
apu(MeTnyecKkoe rojoBOM OTMETKM M OTMETKHM 3a aTTECTAllMOHHYIO paboTy B

COOTBCTCTBHH C IMPpaBUJIaAMH MAaTCMATHUUCCKOI'O OKPYIJICHUAA.
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Pa3pgea |1

Conepixkanue yueOHOro npeamera « XuMush» Ha yriry0JJeHHOM YPOBHe
cpeaHero oouiero o0pa3oBaHus

10 xkiace
OCHOBBI OPraHuvYecKoil XUMHHU

OcHoBHbIE TOHSATHSI __opranmyecko xumuu. IlosBiaeHue wu Pa3BUTHUC

OpraHMYeCKON XHMMHHM Kak Haykd. [IpenMer W 3agaum OpraHUYECKOM XHWMHH.
Mecto W 3HAYeHUE OPraHUYECKOW XUMHUHU B CHUCTEME ECTECTBEHHBIX HayK.
B3auMoCBsI3b HEOpraHUYECKUX U OpraHuueckux BemiecTB. (OcoOeHHOCTH
opraHuueckux BemecTB. [IpuunHBl MHOTOOOpa3us OPraHUYECKUX BEIIECTB.
OpraHnueckre BEHIECTBA B TMPUPOJEC. YTIEPOJIHBIM CKEIET OpPraHu4YeCcKOu
MOJIEKYJIbI, €r0 THWIIBl: IUKIWYecKue, anukinudeckue. KapOormukinnyeckue u
reTePOIMKINYECKUE CKeNeThl. KpaTHOCTh XMMHYECKOW CBsI3W (BHIBI CBsI3el B
MOJIEKYJIaX OpPraHMYEeCKUX BEIIECTB: OJNHAPHBIE, IBOMHbBIC, TpOHHEIE). MI3MeHeHue
SHEPIUM CBS3€M MEXIy aTOMaMU YIJIEpOJa MPU YBEJIMYEHUM KPATHOCTH CBSA3U.
HacepilieHHbIE W HEHACHIIIECHHBIE COEAWHEHUS. OJEKTPOHHOE CTPOCHUE U
XUMHUUYECKHUE CBSI3M aToMa yriiepoja. [ mbpuauzaius aTOMHBIX OpOUTAJICH, €€ TUTTBI
JUIS. OPTaHUYECKUX COeMUHEHUM: sp3, sp2, sp. OOpa3zoBaHue G- U p-CBsA3EH B
MOJIEKYJIaX  OpPraHWYeCKHX  coeluHeHuu. [IpoCcTpaHCTBEHHOE  CTpOEHHUE
OPraHUYECKUX COECAMHEHHU. XUMHUYECKOE CTPOCHHME KaK MOPSAOK COCHUHECHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BaJE€HTHOCTU. OCHOBHBIE TMOJOKEHUS TEOPUU
XUMUYECKOTO CTPOEHUsS OpraHndeckux coeauHennii A. M. bByrtieposa.
3aBUCUMOCTb  CBOWCTB BEHIECTB OT XHUMHYECKOTO CTPOCHHUS  MOJICKYII.
CrpykTypHas popmyiia.

HN3omepusi u uzoMepbl. CTpyKTypHasi U MPOCTPAHCTBEHHAs nu3omepusi. Mzomepus

yrilepogHoro ckenera. M3omepus nonoxkeHus. MexknaccoBass nzomepus. Bumel
MPOCTPAHCTBEHHON M3oMepuu. OnThueckas u3oMepus. ACUMMETPUYECKUN aTOM
yriepoaa. OnThyeckue aHTUNOABl. XHPaJbHOCTb. XHUPAJIBHBIE W aXHUPAJIbHbBIC
MoOJIeKyJIbl. ['eomeTpuueckas wu3omepust (Luc-, TpaHc-u3zomepus). DPuznko-
XUMHUYECKHE METOJbl HCCIEOBAHUS CTPOCHHS W PEAaKUMOHHOM CIIOCOOHOCTH
oprannueckux coenauHeHuid. Cnekrpockonust AMP, Macc-cnekTpoMerpus,
uHpaKpacHas CIEKTPOCKOMHs. DJIEKTPOHHOE CTPOCHHE OPraHUYECKUX BEILECTB.
B3auMHoe BiusSHME aTOMOB M TpyHI AaTOMOB. OJIEKTPOHHBIE 3(P(EKTHI.
WunyktuBHbld U Me3oMepHbld 3¢ dekTl. [lpencraBienne o pe3oHaHce.
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Knaccudukanus opranuueckux BemiecTB. (OCHOBHBIE KIJIACChl OPraHUYECKHX
coenuHeHui. [IpuHIMNIbBI KNaccupuKalMKU OpraHu4YecKkux coenuHeHui. [lonstue o
dbynkuuonaiasHOM rpymnme. Kiaccudukanus OpraHMYecKMX COETUHEHUH 110
(GYHKIIMOHATBHBIM TPYIIITaM.

I'omoaorus. I'omonoru. ['omosiormyeckass pa3HocTb. ['omosiormdeckue pssbl.
Homenknatypa opraHudeckux BemiecTB. MexayHapoaHas (cucTeMaTH4ecKas)
HOMEHKJIaTypa OpPraHMYECKHUX BEIIECTB U MPUHILMIBI 00pa3oBaHMS Ha3BaHUU
OpraHM4ecKux coeauHeHuil. ParoHanbHas HoMmeHkiatypa. Kiaccudukanus u
ocoOeHHOCTH  opraHmyeckmx peaknuid. CrmocoObl 3ammceid  peaknuii B
opranndeckol xumuu. CxemMa W ypaBHEHHE. YCJIOBHS NPOBEICHHS pPEAKIUH.
Knaccudukanus peakiuii opraHM4ecKuX BEHIECTB MO CTPYKTYPHOMY IpPHU3HAKY:
3aMelleHue, [IPUCOEINHEHNUE, OTLICIJICHHUE. Peakimonuslie LEHTPBL.
[lepBoHavyanbHblE MOHATHUS O THUMNAX M MEXaHU3MaxX OPraHUYECKUX PEaKLHi.
['oMONMUTUYECKUH U TeTEPOIIUTUUECKUIN Pa3pblB KOBAJIEHTHOW XMMHUYECKOU CBSI3H.
CB0OOIHOpaAMKAIbHBIA U MOHHBIM MeXaHU3MbI peakiiuu. [loHstue o cBoOogHOM
pagukaie, Hykiaeobuse, diaekTpoduie, KapOokaTHoHE U KapOaHHOHE.
OO0o03HaueHHE MOHHBIX pEAKIUHA B OPraHUYECKOW XUMHUU. OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OpraHuyeckod xumuu. HaeHTudukams
OpPraHUYeCKuX COeIMHEHUM. ['eHeTnueckas CBsI3b MEXAY KJIACCAMU OPraHUYECKUX
COCIMHEHNM.

Jemoncmpayuu. Monenn OpraHM4eCKUX MOJIEKYJ.

Yriesoaopoasl

AJIKaHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa. sp3-
['mbpunuzanus opbutaneil atomMoB yriepoja. ['omonmornueckuid psg u oOmas
dopmyna ankaHoB. CucreMaThyeckas HOMEHKJIATypa aJKaHOB M PaJUKaJOB.
M3omepus yriepomHoro ckenera ankaHoB. lloHsTe o KOH(pOpMalHUsX.
®du3nyeckre CBOICTBA alKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHS  (PU3MUYECKHX
CBOWCTB. XHMHUYECKHME CBOWMCTBA aJIKAHOB: TaJIOTCHUPOBAHUE, HUTPOBAHUE,
JNETUAPUPOBAHUE, TEPMUUYECKOE pa3JI0KEeHUE (MUPOJIU3), TOPEHUE KaK OJIUH W3
OCHOBHBIX HMCTOYHHMKOB TeIUla B TMPOMBIIUICHHOCTH W OBITY, KaTaJIUTHYECKOE
OKHCJICHHE, KPEKHUHI KaK CIIOCOOBI TMOJIYyYEHHS BaXXHEUIIMX COCAUHEHUM B
OpraHUYeCKOM CHHTE3€, M30MepH3alvs KaK Croco0 MOJIy4eHHs BBICOKOCOPTHOTO
OceH3nHa. MexaHu3M peakiuu CBOOOTHOPAJAUKAIBHOIO 3aMeIIeHUs (Ha MpUMeEpe
XJopupoBanus MetaHa). CHHTETHYECKHE CIOCOOBI MOJIYYCHHS ajTKaHOB. MeTob
MOJTy4YECHUS aJIKaHOB u3 AJIKUJITAJIOTEHU 0B (peakuus Bropiia),
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NeKapOOKCUIIMPOBAHUEM COJIeH KapOOHOBBIX KHCIOT U 3JEKTPOIH30M PAaCTBOPOB
cojieil kapOOHOBBIX KHUCIOT. HaxokaeHue ajlkaHOB B NPUPOJE U IPHUMEHEHUE
AJIKAHOB.

Hukaoankanbl. CrpoeHue MoOJIEKyNl LukioaikaHoB. OO6mas  dopmyna
nukioankaHoB. HoMeHknarypa nmMkioanskaHoB. M3oMepusi IUMKIOQJIKaHOB:

YIJIIEPOAHOIO CKEJNeTa, MEKKIIacCOBasi, MPOCTPAHCTBEHHAs! (LIUC-TPAHC-U30MEPHSI).
HanpspkeHHble 1 HEeHanpsKeHHbIE MUKIBL. Crenuduka CBONCTB IUKIOATKAHOB C
MaJIbIM pa3MeEpPOM IUKJIA. XUMHUYECKHE CBOWCTBA LHKJIONPOIIAHA: TOPEHUE,
peakuuu  NPUCOECNWHEHHS  (TUAPUPOBAHWE, MPHUCOCAUHEHUE  TAJIOTCHOB,
raJIOTEHOBOJIOPOOB, BOJbI) M LUKIOIEKCaHA: TOPEHUE, PEaKLUUU PagUKaIbHOIO
3aMelIeHUs (XJIOpUpoBaHue, HUTpoBaHue). [lonydyeHre UKI0aIKaHOB U3 AJIKAHOB
U JUTaJIOT€HAJIKAHOB.

AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJIbI ITHUJIEHA. Sp2-
['uOpuanzanus opouTasieir aToMoB yriepojaa. - U n-Csizu. ['omonornyueckuii psin
u obmas ¢Qopmyna ankeHoB. Homenknatypa ankeHoB. M3omepusi aiakeHOB:
VIJIEPOAHOTO  CKEJETa, TMOJIOKEHUS KpPAaTHOW  CBA3U, IPOCTPAHCTBEHHAs
(reoMmeTpuueckass HU30MEpHS, WU  IUC-TPAHC-U3OMEPHS), MEKKIACCOBAS.
dusnyecke CBONMCTBA aJIKCHOB. XHWMHWYECKHE CBOMCTBAa aJIKCHOB. Peaknunm
ANEKTPOUIBHOTO MPUCOSTUHEHHSI KaK CMoco0 mnofydeHus (yHKIIMOHATbHBIX
MPOU3BOJTHBIX YIJIEBOJIOPOJIOB: TUJPUPOBAHUE, rajoreHUpOBaHUE,
TUIPOTAIOTEHUPOBAHUE, THApATalldgd aJKEeHOB. MexaHu3M 3JIeKTpO(UILHOTO
npucoeauHeHus K ankeHam. [IpaBuiio MapkoBHUKOBA U €ro OOBSICHEHHE C TOUYKHU
3peHus AJIEKTPOHHON Teopuu. PanukanbHOE mpHcOoequHEHHEe OpOMOBOIOPOJA K
aJIKeHaM B MPHUCYTCTBUM Mepekuceil. B3zaumoaeicTBue ajakeHOB ¢ OpoMOM H
XJIOpOM B ra3oBO# (ha3e Mpu BBHICOKOM TemmepaType win Ha cBeTy. OKuCIeHue
QJIKEHOB: TOpEHHE, OKUCICHHE KHUCIOPOJOM B TMPUCYTCTBUU  XJIOPHUIOB
namiaauss  (II) u memu (1) (Bakep-mporiecc), OKHCIEHHE KHUCIOPOIAOM B
NPUCYTCTBUHM  cepedpa, OKHUCICHHE TOpSYUM TOJKUCICHHBIM  PAacTBOPOM
MepMaHraHata KaJihs, OKHCIICHHE IepMaHraHaroM kanus (peakuusi Baruepa),
030HHMpoBaHuE. KauecTBEHHbIE peaklUu Ha JBOWHYIO CBsA3b. [IpomblluieHHBIE U
nabopaTopHble  CMOCOOBI  TodydeHus:  ajnkeHoB.  [lomydyeHue — aJikeHOB
JETUAPUPOBAHUEM  aJIKaHOB;, pEaKIMeW DIUMUHUPOBAHUS U3  CIIUPTOB,
rajoreHajJkaHoB, aurajoreHankaHoB. IIpaBuno 3ainesa. I[lomumepusanus
ankeHoB. [lomumepuszanus Ha katanuzaropax Lurnepa—Harra. [lonuaTuneH kak
KPYIMHOTOHHAXKHBIN MPOAYKT XMMHUYECKOTO MPOU3BOACTBA. [I[puMeHEeHNEe aIKEeHOB
(3TWJICH U MPOTIUJICH).
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Aakanmenbl. Krnaccudukanus ankagueHOB TO B3aUMHOMY  PAaCIOJIOKEHHUIO

KpaTHBIX CBA3eH B MoJieKyse. OCOOEHHOCTH 3EKTPOHHOIO U MPOCTPAHCTBEHHOTO
CTPOEHMsI ~ CONpPSDKEHHBIX  ankaaueHoB. OOmas  Qopmyna  aJKkaJUEHOB.
HoMmenknatypa u u3omMepusi ankaaueHOB. PU3MYECKHE CBOMCTBA AJIKAAUEHOB.
XHWMHUYECKHE CBOMCTBA AJIKAJMEHOB: PEAKUMHU IMPUCOECIWHEHHS (THIPUPOBAHHUE,
raJIOTEHUPOBAHKE), TOpeHUuss W noiumepuszaumu. 1,2- u 1,4-Ilpucoenunenue.
[Tomyuenune ankaguenoB. CuHTe3 OyragumeHa u3 OyTaHa ©  3TaHOJA.
[Tommmepuzamus. Kayayku. Bxnag C. B. JlebeneBa B moaydeHne CHHTETHYECKOTO
Kayuyyka. Bynkanuzanus kayaykoB. Pesuna. MuorooOpasue BU10B CHHTETUYECKHUX
Kay4yKOB, X CBOMCTBA U IPUMEHEHHUE.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbI AllETUJICHA.
sp-I'uGpuausanus opOutaneit aromMoB yriiepoaa. ['oMonorudueckuit psin U olras
dbopmyna ankuHoB. HomeHknaTtypa ajmkuHoB. M3omepusi ajJKUHOB: YTJIEpOIHOTO
CKEJIETa, IIOJIOKEHHSI KpaTHOM CBSA3M, MEXKKIAccoBas. (PU3MUYECKHME CBOWCTBA
QIKUHOB. XMMUYECKHE CBOMCTBA alKWHOB. Peakiuum mpucoeIMHEeHUs KaK crocoo
MOJy4YE€HU MOJMMEPOB U IPYTUX MOJIE3HBIX NpOAYyKTOB. [ mapupoBanue. Peakuun
MPUCOCIMHEHNSI TaJlOT€HOB, TaJOT€HOBOJAOPOJIOB, BOJBL. Tpumepuszanus H
auMepu3anus anetwieHa. Peakunn 3amenieHusi. KUCIOTHBIE CBOMCTBA alIKUHOB €
KOHIIEBOM TPOWHOW CBA3bIO. AlETWICHHIbl. B3aumoneiicTBue aleTUICHUIOB C
raioreHankaHamMu. ['openne anetwieHa. OKHUCIEHHE QJIKWHOB PacTBOPOM
nepmanranara kanus. [logyueHue anerusieHa MUPOIM30M METaHa M KapOUIHBIM
MetonoM. CHHTE3 QJIKMHOB QJIKWIAPOBAaHWEM aueTWinaoB. lIpumeHneHue
anetrwieHa. ['opeHue aneTuiieHa Kak HICTOYHUK BBICOKOTEMIIEPATYPHOTO TIAMEHU
JUISL CBApKU M PE3KU METAJUIOB.

Apenbl. Vctopust otkpbiTus Oenzosa. [lonstue o6 apomaruunoctu. IIpaBuio
Xwkkens.  HeOenzougnele — apomatuueckue  cucteMbl.  CoOBpeMEHHbIE
MIPEACTABICHUS 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpOeHUU OeH3ona. Oomas
¢dopmyna apeHoB. M3omepuss U HOMEHKIIaTypa TroMoJioroB OeHsona. M3omepus
JM3aMelIeHHbIX O€H30JI0B Ha MpUMepe KCHoy10B. dusndeckue cBoicTBa OeH301a.
XUMUYECKHE CBOMCTBa OcH30ja. Peakimuu 3amerieHuss B OCH30JILHOM SpE
(3neKTpodUIBbHOE 3aMEIIECHHE): TAIOT€HUPOBAaHNE, HUTPOBAHUE, AIKWIUPOBAHUE,
aluIMpoBaHue, CcyiabpupoBaHue. MexaHu3M  peakuu  3JIEKTPOPUIBLHOTO
3aMmelneHusi.  Peakuuu — mpucoequHeHuss K OeH3zony  (TUApUpPOBAHUE,
raJIoreHupoBaHue (XjJopupoBaHue Ha cBeTy)). Peakuusa ropenus. OcoOeHHOCTH
XMMHUYECKUX CBOWCTB aJIKMJIOCH30JI0B Ha MpUMepe Toilyoja. B3aumHoe BiusHME
aTOMOB B MoJIeKyJe Toiyouna. [IpaBuna opueHTaluu 3aMecTUTENeld B peaklusix
3aMEIICHHs], COTJIaCOBaHHAsh M HECOIVIaCOBaHHAs OpUEHTalus. XJIOPUPOBaHUE

tonyosia. OKHCIIEHHE aNKWIOEH30J0B PACTBOPOM IME€pMaHTaHaTa  KaJlusl.
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["anorennpoBanue ankuiIOEH30J0B B OOKOBYIO 1ienb. HutpoBanue HUTpOOEH30Ia.
[Tomyuenune OeH301a M ero romoJoroB. [IpumeHeHHe TroMonOroB OeH30a.
[TonsiTe O MOMUAAEPHBIX apeHaX, UX (PU3MOJIOTMUYECKOE IEHCTBUE HAa OPraHU3M
qesloBeKa. ['eHeTndeckas CBS3b MEXAY Pas3IMYHbIMU KJIACCAMM YTJIEBOAOPOJIOB.
KauecTBeHHBIE peakuuu Ha HEIPEIEIIbHbBIE YTJIEBOAOPOABL.
["aymorenonpousBoaHbIE YTIIE€BOJAOPOMAOB. DNEeKTpOHHOE CTpOeHue
raJIOTCHONIPOM3BOAHBIX  YIVIEBONOPOANOB. Peaknum 3amemieHuss rajoreHa Ha
TUAPOKCUJI, HUTPOIPYIIY, LMAHOIPYIIy, amMuHOrpymmy. Jleuctsue Ha
TaJIOTCHIIPOU3BOIHBIE BOJHOTO M CHUPTOBOrO pacrtBopa menouu. CpaBHeHUE
PEaKUMOHHOM CHOCOOHOCTH QJIKWJI-, BUHWI-, (EHWI- U OCH3WITraJlOr€HU/IOB.
B3auMopeiicTBuE IUTraJOr€HaJIKaHOB C MarHueéM W LUHKOM. [loHsatne o
METAJJIOOPTaHUYECKUX  COCAUMHEHMSX. MarHMioOpraHu4eCcKue  COCIUHEHUS.
PeakTtuB I'punbsapa. Mcrnosnb30BaHue rajJoreHONpoOU3BOIHBIX B OBITY, TEXHUKE U B
CUHTE3E.

Hemoncmpayuu. 1. CocraBineHue MOJeNed MOJIEKYJ alKaHOB. 2. bpoMupoBaHue
rekcana Ha cBery. 3. l'opeHue meraHa, 3TuieHa, anetuieHa. 4. OTHOIIECHHE
METaHa, JTWJICHA, alleTWIeHa W OeH30jJa K pacTBOpaM IepMaHTraHaTta Kaiaus U
Opomuoit Bome. 5. IlomydeHue sTuieHa peakiMedl aeruaparanuu sTaHoia. ©.
[Tomyuenue anerusneHa ruApoau3oM kapOuaa kampuus. 7. OKHCIIEHUE TOdyoJia
pacTBOopoM IepMaHraHata kanus. 8. [lomydeHue crTupona aenoaumepusanuen
ITOJIMCTUPOJIA U UCTIBITAHUE €T0 OTHOLIEHUS K pacTBOPY IEPMAHraHATA KaJusl.

Kucaopoacoaep:kaiiue opraHaueckne coeIuHeHns

Couptel.  Knaccudukanmsi,  HOMEHKIaTypa UM HM30MEpUsl  CIIUPTOB.
['omonoruueckuit pan v obmas GopMmyna MpeAesbHbIX OJHOATOMHBIX CIIMPTOB.
®u3nNYECKrne CBOMCTBA MPEAECIbHBIX OJHOATOMHBIX CHUPTOB. BomoponHas cBsA3b
MEXIy MOJEKyJlaMd W €€ BIHAHME Ha (U3UYECKHE CBOWCTBA CIHUPTOB.
XUMHYECKHE CBOWCTBA CIIUPTOB: KUCJIOTHBIE CBOMCTBA (B3aumoielicTBue ¢ Ha- 40
TPUEM KaK CHOCOO YCTAaHOBJICHHS HaJW4Ms THUAPOKCOTPYIIHI), peaKluu
3aMEIIeHUs TUJIPOKCUJIBHOW TpyNmbl Ha TallorTéH Kak Crnocod MoJydeHus
pacTBOpUTENICH; MEXKMOJICKYJApHAas YW BHYTPUMOJICKYJIApHAs JIeTUJpaTallus;
oOpa3oBaHHE CIOXHBIX OA(PUPOB € HEOPraHWYECKUMU U OPTaHUYECKUMHU
KHCJIOTaMH; TopeHue; okucieHue okcuaom menu (II), moakucieHHbBIM pacTBOpOM
MepMaHraHatra Kajausi, XpOMOBOM CMEChIO; PEAKIMHU YIJIIEBOJOPOJHOTO paJuKaa.
CpaBHEHHE PEAKIIMOHHOW CIIOCOOHOCTH TIEPBUYHBIX, BTOPUYHBIX U TPETHUUIHBIX
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OJTHOATOMHBIX CIIUPTOB B pEaKIMu 3aMmerieHus. Aunkoronarel. [ uaponms,
ANKUJIMPOBaHUE (CHUHTE3 MPOCTHIX 3(pupoB nmo BunbsiMcony). Ddupsr GpochopHbix
kucinot. Pomb MOHO-, mu- U TpudochaToB B OHOXUMHUYECKHX IMpOIEccax.
[TpoMbIieHHBIH cHHTE3 MeTaHoia. [lomydeHne »TaHONA: peakius OpoKeHUs
TJIIOKO3BI, TUApaTanus JTwieHa. [IpumeHeHne MeTaHola ©  3TaHOIA.
®u3noIornIecKoe JeMCTBIE METaHOIa M 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble CIHPTHI. OTUIICHTIINKOJIb H NIMIHCPUH KaK IIPCACTABUTCIIN

npeAeabHbIX MHOTOATOMHBIX CHUPTOB, UX (PU3UYECKHE U XMMHUYECKHE CBOMCTBA.
KauecTBeHHass peakiius Ha MHOTOAQTOMHBIE CIUPTHI U €€ MPUMEHEHUE s
pacno3HaBaHUs [NIMIEPUHA B COCTABE KOCMETHYECKUX cpeACcTB. CHHTE3 JUOKCaHa
U3 ATWICHIJIUKOIS. TOKCHUYHOCTH ASTUICHTIuKoMsA. [IpakThueckoe NpuUMEHEHue
STWICHITMKONS W TiunepuHa. [lpocteie »dupbl Kak H30Mepbl MNpeaeabHBIX
OJIHOATOMHBIX CHUPTOB. CpaBHEHHE UX (DU3MYECKUX U XUMUYECKHUX CBOMNCTB CO
cnuptamu. Peakuus pacuierieHus: npocThix 3pupoB noaoBoopoaoM. [lepokcust
MPOCTHIX 3HUPOB, MEPHI TPETOCTOPOKHOCTHU MIPU padOTE C HUMH.

®enoabl. CTpoeHue, U30Mepusi 1 HOMEHKiIaTtypa (eHosnoB. B3anmHoe BiausHUE
aTOMOB B MoJjekyne (eHona. du3nyeckue U XMMHUYECKHE CBOWCTBa (peHosa u
Kpe30J0B. KuciaotHele cBOMCTBa (DEHOJIOB B CPABHEHUU CO CHUPTAMHU: PEAKIIUH C
HaTpUEM, TUIPOKCUAOM HaTpus. Peakuuum 3amelieHuss B OEH30JIBHOM KOJIbLIE
(ramoreHupoBanue (OpomupoBaHue), HuTpoBaHue). IIpoctsie 3dupbl (HEeHOOB.
Oxucnenue ¢enonoB. KauectBeHHble peakiuu Ha ¢eHon. [lomydyenue ¢enona.
[Tpumenenue dpenona. KapOoHMIbHBIE COETUHEHHUS.

AJbJerwibl M KETOHBI. BHGKTpOHHOG H IOPOCTPAHCTBCHHOC CTPOCHUC

KapOOHWJIbHOW TPYIIbBI, €€ TMOJSPHOCTh W mojsipusyemMoctb. Kraccudukarms
anbAETUI0OB M KETOHOB. CTpoeHuEe MNpeNenbHbIX albAETHA0B. ['OMOIOrHYecKuil
psil, HOMEHKIJIATypa, U30MEpHUsl MPENENbHbIX anbAeruaoB. CTPOCHUE MOJIEKYIIbI
aneToHa. ['oMoyiornueckuii psiji, HOMEHKJIaTypa M u3oMepus KeToHoB. OOuias
dbopmyna TmpeneNbHBIX  adbIACTHJAOB M KeToHOB. dusnueckue CBOWCTBA
dbopmanpaeruaa, aleranbaeruaa, aietona. [lonsTue o KeTO€HOIBHON TayTOMEpUU
KapOOHUJILHBIX COCIMHEHUN. XWMHYECKUE CBOMCTBA MPESIbHBIX alIbJICTUIOB U
KETOHOB. MexaHu3M  peakiuu  HyKIeODUIBHOTO  MPUCOCAWHEHHUS  T10
KapOOHMJIbHOM Tpymiie. Peakiny nprucoeuHeHus: BOJIbI, CIIUPTOB, ITMAHOBOIOPOIA
u ruapocynbdura Hatpusa. llomydenume ameraneit u keranei. CpaBHeHUE
PEaKIMOHHON CIOCOOHOCTU aJbJETHAOB U KETOHOB B PEAKIMSAX MPUCOCTUHECHMUS.
Peakiiuun 3aMelieHus aTOMOB BOJOpOJA IpPU YIJIEPOJHOM aTOME Ha TaJOreH.
[Tonmumepuzamuss  dopMmanpiaeruga ©  anetanpaeruga. CuHTE3  CIIUPTOB
B3aMMOJICUCTBHEM KapOOHWUIBHBIX COCNMHEHHH C peakTuBOM [ puHBbspa.
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Oxucienne KapOOHWIBHBIX coequHeHHiH. OCOOEHHOCTH peakuuu OKHUCICHUS
anietoHa. CpaBHEHUE OKHUCJIEHHMS albJETUIOB U KETOHOB. [ 'mapupoBaHue.
BoccranoBienue kapOOHMIIBHBIX COSAMHEHUI B criupThl. KauecTBeHHBIE peakuuu
Ha albJCTUIHYIO Tpynmy (peakuus «cepeOpsHOro 3epKajiay, B3auMOJCHCTBUE
¢ ruapokcugoM meau (II)). AnbaoabHO-KpPOTOHOBAs KOHJEHCAIUSI AJIbJICTU]IOB
u ketoHoB. Ocobennoctu popmanpaeruaa. [lomydenne nmpeaenbHBIX adbICTHIOB:
OKHCIICHHE CIUPTOB, TUapaTanus anetuiieHa (peakuus KyuepoBa), okHCIeHUEM
ATUJIEHA KHUCIOpoJaoM B mpucyrctBuu xiopuaa namnagus (II). Ilomyuenue
alleTOHA OKHCIICHHEM MPOMNaHoJia-2 U Pa3jI0KEHUEM KalbIIMeBON WM OapueBoit
COJIM YKCYCHOM KUCIOTHI. TOKCUYHOCTH albJeTruI0B. BaxkHel e npeactraBuTenu
aNbJIETUIIOB M KETOHOB: (opManbAerujl, YKCYCHBIM allbJIeruj, alneToH U HX
MPaKTUYECKOE UCIIOJIb30BaHUE.

KﬂpﬁOHOBbIe KHCJIOTHI. CTpOGHI/IG MpCacCIbHBIX OJHOOCHOBHBIX Kap6OHOBI>IX
KHCJIOT. Knaccmbmcaum[, N30MCpHUA M HOMCHKIIATYpPA Kap6OHOBI>IX KHCJIOT.

DONEeKTpOHHOE M  MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHJIBHOM  T'PYIIIIBI.
['omonoruueckuid pax u  oOmas ¢opMmyna MpEeAebHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. @DU3NYECKHE CBOICTBA MpPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT Ha MpPUMEpPE MYpPaBbUHOW, YKCYCHOH, IPONHOHOBOMH,
[IaJIbLMUTUHOBOM M CTEApPUHOBOM KHUCJIOT. BoaoponHble CBsA3M, accoluanus
KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOWCTBA NPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. KHcnoTHbIE cBoOWcTBa (M3MEHEHUE OKPACKM MHAUKATOPOB,
peaKkiuyu C aKTUBHBIMH METAJUIaMH, OCHOBHBIMM OKCHJAAMH, OCHOBAHUSIMH,
cojisiMH). VI3MeHeHue cuibl KapOOHOBBIX KHUCIOT TPU BBEACHUM JOHOPHBIX H
aKIIENTOPHBIX 3aMecTUTeNei. B3anmoneiicTBue kKapOOHOBBIX KUCJIOT CO CIIUPTAMHU
(peakmust  sTepudUKAMKM), OOpPaTUMOCTh  pEaKIMH, MEXaHU3M PEaKIUuu
srepudukanuu. ["anoreHupoBaHre KapOOHOBBIX KHCIOT B OOKOBYIO IIETIb.
OcoOEHHOCTH XMUMHYECKHX CBOMCTB MypaBbMHOW KHUCJIOTHL. [lomydenwue
npeleibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHME allbJIEerHJIOB,
OKHCJICHHE TMEPBUYHBIX CIMPTOB, OKUCJIEHUE AJKAHOB W AJKEHOB, THJIPOJIM30M
FEMUHAJIBHBIX TPUTAJIOT€HHUIOB. B3amMmopnencrBueM peaktuBa [puHbsipa ¢
yriekucaeiM  ra3oM. [lomydyeHme MypaBbMHOM W YKCYCHOW  KHCIOT B
IIPOMBILIJIEHHOCTH. [[prMeHeHre MypaBbUHON U YKCYCHOU KUCIIOT.

JABYXOCHOBHBbIE€ _KapOOHOBbIE€ KHUCJOTBI: 00IHE€ CHOCOOBI  TMOJTy4YeHMUS,

OCOOCHHOCTH XUMHYeCKHX CBOMCTB. IllaBeneBass m MajmoHOBas KHCIOTa Kak
MPEICTaBUTENN TUKAPOOHOBBIX KUCIOT. CHHTE3bl HA OCHOBE MAJOHOBOTO 3(upa.
AHTUAPUIIBI 1 UMHUIBI TUKApOOHOBBIX KHUCIOT. HempenenbHble U apoMaTHYECKUe
KHUCIIOTBI: OCOOEHHOCTHM WX CTPOCHUS W CBOUCTB. llpumeHenue OeH30MHON

KHUCIIOTBI. ApoMaThyecKkue IUKapOOHOBBIC KHCIOTHI ((raneBas, mzodraneBas u
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TepedTareBas KHUCJIOTHI): MPOMBINIJICHHBICE METOIbI MOTYYEHUS W MPUMEHEHUE.
[loHATHE O THUIPOKCUKAPOOHOBBIX KHUCJIOTaX U HMX MPEICTABUTEIAX MOJIOYHOM,
JUMOHHOM, sOJOYHOM MW BHUHHOM KHUCIOTax. Bricmine mnpenenbHbIe WU
HeTpeeabHble KapOOHOBBIC KHCIOTHI. 3HAYCHHE W NMPUMEHEHHE KapOOHOBBIX
KUCIIOT. OYHKIMOHATBHBIE TIPOU3BOIHBIC KAPOOHOBBIX KHCIOT. XJIOPAHTHIPHUIBI U
aHTHJIpUAbl KapOOHOBBIX KHUCJOT: TIOJIy4€HHE, THUIpoJu3. BiaumonencTaue
XJIOPAHTHIIPUAOB C HyKJIeOUIbHEIMU peareHTamMu. [lomydenue cloxHbIX 3QupoB
C UCIIOJIb30BaHMUEM XJIOPAHTUJIPUJIOB M AHTUIPUIOB KHCIIOT.

Caoxuble 3¢upbl. CTpoeHHe, HOMEHKJIATYpa U HM30MEPHUS CIOXKHBIX (PHPOB.
Crnosxxable 3(pUpbl KaK W30Mephl KapOOHOBBIX KHUCIOT (MEXKIAcCOBask U30MEpHs).

CpaBHeHME (PU3MUYECKUX CBOMCTB U PEAKLIMOHHON CIIOCOOHOCTHU CIIOKHBIX 3(pUpoB
U U30MEPHBIX UM KapOOHOBBIX KHCIOT. ['maponu3 cinoxHbix 3¢upoB. CrocoOb!
NOJyYEHUSI  CIOXKHBIX  AQUPOB:  3TepUPHUKALUs  KapOOHOBBIX  KHUCIOT,
alMIIMPOBAHNE CHUPTOB W AJKOTOJSATOB TaJOT€HAHTMPHUIAMU W aHTHIPUAAMH,
ATKUJIMPOBAHUE KapOOKCUIAT-UOHOB. CHUHTE3 CIOXKHBIX d3(QUpPOB (HEHOJIOB.
Cnoxsble 3¢Qupbl HeopraHmyeckux kucioT. Hurpormuuepun. Ilpumenenue
CIIOXHBIX 3(QUPOB B MHILEBOM W NapPOMEPHON MNPOMBILIIEHHOCTH. AMUIBI
KapOOHOBBIX KHUCJIOT: ITOJIy4€HHE U CBOMCTBA Ha mpumepe aneramuaa. [lonsrue o
HUTpUiax KapOoHOBbIX KHcHOT. [lmanruapunel. Conn KapOOHOBBIX KHCIOT, MX
TEPMHUUYECKOE pa3jIokKeHHEe B MNPUCYTCTBUU Mieiaoud. CuHTe3 KapOOHMIBHBIX
COCIMHEHUHN PA3JIOKEHUEM KaJbIIUEBBIX COJIEH KapOOHOBBIX KUCIIOT.

Hemoncmpayuu. 1. BzaumonaeiictBue HaTpus ¢ 3TaHoJIOM. 2. OKUCIEHHUE dTaHoJIa
okcuzmoM meau (I1). 3. IN'openme sranona. 4. B3zaumoneicTBrue TpeT-OyTUIOBOTO
criupTa ¢ coisiHoM kucio- 43 toit. 5. Mogodopmuas peakius. 6. OnpeaeneHue
aJbJETUIOB TIPU TOMOIIM KAaYECTBEHHBIX peakuuil. 7. OKUCICHUE albIETHUI0B
nepMaHraHaroM Kanus. JJaboparopssie onbIThl. 1. CBOMCTBa 3THIIOBOTO CIIUPTA. 2.
CaoiicTBa riunepuna. 3. Cporicta enona. 4. CpoiictBa hopmanuHa. 5. CBoiicTBa
yKCyCHOM KUCHOTHI. 6. Conu KapOOHOBBIX KHUCIIOT.

A30T- U cepocojiep:Kalume coeIMHeHUs

Hurtpocoeaunenusl. OJEKTPOHHOE CTpoeHHMe HuTporpymmbl. [lomydyeHue

HUTPOCOEINHEHUN. BOCCTaHOBIIEHHE HUTPOApPEHOB B aMUHBL. ApPOMAaTHYECKHUE
HATPOCOEIVHEHUA. AKLENTOPHBIE CBOWCTBA  HUTPOTPYNIbL.  AJbIOJIBHO-
KPOTOHOBAasl KOHJEHCALMsI HUTPOCOEIMHEHMI. B3pbiBuaThie BemecTBa. AMHHBIL.
Knaccudukanuss no Tumy yrieBOJOPOAHOIO paJuKana ¥ YHUCIy aMUHOTPYII B
MOJIEKYJIE, HOMEHKJIAaTypa, W30Mepus aMuHOB. llepBuuHBIE, BTOpUYHBIE U
TPETUYHBIE AMUHBL. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MPEAEIBHBIX

amMuHoB. Du3nyeckrue CBOMCTBA aMUHOB. AMHHBI Kak OpraHH4Y€CKHME OCHOBAHMA:
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peakuuu ¢ Bojou, kuciaoramu. Conu ankuiaaMMoHUs. Peakuust ropeHus aMUHOB.
AJKMIMPOBaHWE W alWINPOBAHME AaMUHOB. Peakium aMHUHOB C a30THUCTOMU
KUCIOTOM. [IoHSATHE O YETBEPTUUHBIX AMMOHHUEBBIX OCHOBaHUAX. HUTpO3aMHUHBL.
Metonpl MACHTHU(PUKALMM TEPBUYHBIX, BTOPUYHBIX W TPETUYHBIX AMHUHOB.
[lonmyyeHne aMHMHOB  QIKWJIMPOBAHHEM  aMMHMAaka M BOCCTAHOBIICHUEM
HUATPONPOU3BOJAHBIX YIVIEBOAOPOAOB, M3 CHHUPTOB. IlprMeHeHune aMHHOB B
(dapMalleBTUUECKON MPOMBIIUIEHHOCTH. ApPOMaTHYEeCKHEe aMHHBI. AHHIWH Kak
IPEACTaBUTENb apOMaTHUYECKUX aMHHOB. CTpoeHue aHWwIMHA. B3auMHoe BiausHUE
IpYII aTOMOB B MOJIEKYyJI€ aHWJIMHA. BiusiHMEe 3aMecTUTENEed B apOMaTUYECKOM
AJlpe Ha KUCJIOTHbIE U OCHOBHBIE CBOWCTBa apuiaMUHOB. [Ipuuunbl ocnabieHus
OCHOBHBIX CBOMCTB aHWJIMHA B CpPAaBHEHWH C aMHHAaMU MPEAEIBHOrO psja.
XUMHUYECKHE CBOMCTBA aHUJMHA: OCHOBHBIE CBOWMCTBAa (B3aMMOJEHUCTBUE C
KHCIIOTaMH); PEakUUd 3aMELEHUsT B apOMAaTHUYECKOe sSApO (TalIoreHHUpOBaHUE
(B3ammopeiicTBEe ¢ OPOMHOM BOOM), HUTpOBaHUE (B3aUMOJICUCTBUE C A30THOM
KHUCJIOTOM), CyJb(PUPOBAHUE); OKHUCJICHHUE; AJKWIMPOBAHUE U aAlUJIUPOBAHUE IO
aToMy a30Ta). 3alliTa aMHUHOTPYIIbI MPU PEaAKIMUd HUTPOBAHUS AHUJIMHA.
Auneranumup. JlunazocoenuHenus. Jlna3oTHpOBaHWE TEPBUYHBIX apUIIAMUHOB.
Peakuny 1ra3oCcoeIMHEHUN € BBIAEICHUEM a30Ta. Y CJIIOBUS a30COYETaHUs, a30- U
JINa30COCTABIAOMHNE. A30KpPACUTENH, 3aBUCUMOCTh UX CTpoeHus oTr pH cpensl.
Nupukaropsl. [lonyyenue anwnnHa (peakuusi 3UHWHA). AHWIMH KaK ChIpbE IS
IIPOM3BOJICTBA AHWIMHOBBIX Kpacutene. CuHTE3bl Ha OCHOBE aHWJIMHA.
Cepooprannueckne  coenuHeHus. l[IpencraBnenme 0  CepOOPraHUYECKHUX
coequHeHusIX.  OcoOEHHOCTH  HX  CTPOGHMS M CBOWCTB.  3HaueHHe
CEpPOOPraHNYEeCKUX  coenuHeHuil. ['erepoumkibl.  A30T-, KHCIOpOA- U
cepocojiepxaiiiue Trerepolrukibl. dypaH, nuppon, THODEH M UMHUIA307 Kak
NPEACTABUTENN  NATUYIECHHBIX  reTepolukiioB. Ilpupona  apoMaTtuyHOCTH
IATUYICHHBIX TETEPOLMKIOB. OJIEKTPOHHOE CTPOEHHUE MOJIEKYJIBl IHUPPOJIa,
apoOMaTHYECKHI XapakTep MoJieKysbl. KucnmoTHele cBoiicTBa muppoJia. Peakiuu
rUApUpOBaHusl reTepolukiioB. [loHsTue o0 TPUPOAHBIX nNoppupuHAX —
xynopodmwmie u reme. OOmuMe MpeACTaBICHUs 00 WX POJH B KMBOW MPHUPOJIE.
[lupyuavH Kak TMPENCTABUTENb MIECTUWICHHBIX TIE€TEPOLUKIIOB. OJIEKTPOHHOE
CTPOCHHUE MOJIEKYJIbl TUPUANHA, APOMAaTHYECKUI XapakTep MOJeKyJbl. OCHOBHBIE
CBOWCTBA NupUaHvHA. Pasinune B MPOSABICHUM OCHOBHBIX CBOWCTB NUPpOJIA U
nupuanHa. Peakuuu nupuauHa: 3MeKTpo(pUIbHOE 3aMellleHHe, TUAPUPOBAHUE,
3aMeIlleHHe aTOMOB BOJIOPOJa B -TOJ0KEHUU Ha rujpokcorpymnmy. [IuKonuHsl u
ux okucienue. Kero-eHonbHas Tayromepus B-rugpokcunupuania. Tayromepus f3-
THAPOKCUNIUpUANHA W ypamwia. llpencraBienne 00 ummmaszofie, MHUIEPUIUHE,
NUPUMUANHE, WHJO0JIe, HUKOTUHE, aTpomnuHe, ckaTtoiie, ¢pypdypoie, TMcTUIuHE,
TUCTaMUHE, TypUHE, TyPUHOBBIX U MUPUMHUINHOBBIX OCHOBAHUSX.
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Jemoncmpayuu. 1. OcHOBHBIE CBOMCTBA aMHHOB. 2. KauecTBEHHbIE peaKIuu Ha
aHunuH. 3. AnunuHOBBIe KpacuTenu. 4. OOpas3ibl  reTepoIUKINYECKUX
COEIMHECHUM.

buosornyecky akTuBHbIE BemieCcrea

Kupbl KakK cJ0KHbIe 3(Upbl IJIMIEPHUHA M BBLICIHUX KAPOOHOBLIX KHCJIOT.

PacTturenpHble W JKMBOTHBIE >KHMPBI, MX cOCTaB. PU3HUYECKHE CBOMCTBA >KUPOB.
XHAMHMUYECKHE CBOMCTBA JKHPOB: THAPUpPOBaHWE, OKuciaeHue. IlepokcuanHoe
OKHUCIJIEHUE KUpOB. IIporopkanue >xupoB. I'MIpOIN3 WIM OMBUICHHE XUPOB Kak
CHOCO0 MPOMBIIUIEHHOTO TOJXYYEHHsI COJIEH BBICIIMX KAapOOHOBBIX KHCIOT.
['mpporennsanust xupoB. IlpumeHeHue xupoB. MbII4 Kak COJIM  BBICHIMX
KapOOHOBBIX KHCIOT. Motomue cBoiicTBa Mbuia. [lpeacrtaBieHue o aunuaax.
OO1ue npeacTaBieHus: 0 OMOJOTHYeCKUX (QYHKIUSAX JIUIUAOB.

YraeBoabl. O0Omas dopmyna yrineBoaoB. Knaccudukaius yrieBogoB. MoHO-,
OJINTO- W mnoJmcaxapuapl. PU3NYECKHE CBOWCTBA M HAXOXKJICHUE YTIEBOJIOB B
npupoze (Ha mpuMepe III0KO03bl U GpyKTO3bl). JIMHEHHAs U HUKINYecKas (GOpMbl
rII0Ko3bl U (pykTo3bl. [Tupanossl u gypanossl. @opmynel Ouiiepa u Xeyopca.
[IoHsTHE O TayTOMEPUM KaK BHUJEC U30MEPUU MEXKAY LUUKINYECKON U JIMHEMHOU
dopmamu. OnTHyueckass U30MEpUsl TIIOKO3bl. XHMHUYECKUE CBOMCTBA TJIIOKO3bI:
OKHCJICHUE XJIOPHOW WM OpPOMHOM BOJOW, OKHMCJICHHE a30THOM KHCJIOTOH,
BOCCTAHOBJICHUE B IIECTHATOMHBIA CHOUPT, AlWIMPOBAHHUE, AIKUIMPOBAHUE,
M30MEpU3alMsl, KAuyeCTBEHHbIE pEAKIMH Ha TJIIOKO3Y (SKCIEpPUMEHTAIbHbBIE
JI0OKA3aTelIbCTBA HAJWYMs albJErMJHOM M CHHUPTOBBIX TPYNI B TIIIOKO3E),
CHMPTOBOE, MOJIOYHOKHUCIIOE, MPOMHOHOBOKHMCIOE M MAaCIIHOKUCIOE OpOKEHHE.
['MyuKO3MAHBINA THAPOKCUII, €ro crienuduueckue cBoicTra. [loHsTHE O TTTUKO3HUIAX.
IloHdaTe O TIJIIOKO3MIAX, MX HaXOXXAEeHMHM B npupone. I[lomydeHue IIIFOKO3BI.
®pykTo3a Kak u30oMep TIOKO3bl. Pubo3za u nezokcupubosa. I[lpumenenue wu
Ononoruyeckas pojb yrieBoJgoB. OKHUCIEHHE YTIeBOJAOB — HCTOYHUK HHEPruu
KUBBIX  opranu3moB.  Jlucaxapuasl.  Caxapo3a  Kak  IPEACTaBUTEIb
HEBOCCTAaHABIMBAIOMIMX JucaxapunoB. CTpoeHue, (QU3NYECKHUEe W XUMHUYECKUE
CBOMCTBaA caxapo3bl. ManbpTo3a, JIAKT03a U LEUI00M03a: UX CTpOEHHUE, PU3NUECKHE
M XUMHUYECKHE CBOMCTBA. ['maponu3 nucaxapunoB. llomyuenue caxapa wus
caxapHou cBekJbl. [Ipumenenne caxapossl. [lonucaxapunabsl. Kpaxmain, riaukores u
HEeJUTI003a Kak Ouonornueckue mnojaumepbl. Kpaxman kak cMech amMHIIO3bl U
aMUJIONEKTUHA, ero (u3nyeckue CBOWCTBA. XMMHUYECKHE CBOWCTBA Kpaxmaja:
TUIPOJIN3, KAYECTBEHHAS] PEaKklys C MOJOM U €€ NMpPUMEHEHUE Il OOHapyKEHUS
Kpaxmaia B MPOJAyKTax MuUTaHus. [ JIMKOTreH: 0COOEHHOCTU CTPOEHHUS U CBOMCTB.
[emmronmo3a: cTpoeHWe MW (PU3HYECKHE CBOMCTBA. XHMHUYECKHE CBOMCTBA
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LEJUTIONO03bI: THAPOIIN3, 00pa3oBaHue CIOKHBIX 2QupoB. [IpuMeHeHne kpaxmana u
HeuIoa03bl. [IpakTnueckoe 3HaueHue nosmcaxapuoB. [IoHsTHE O MPOU3BOACTBE
Oymaru. HyxneunoBwsie kucnotsl. Hykneosunsl. Hykieotuasl. HykienHoBbie
KHUCJIOTBI KaK MPUpPOAHBIE MoauMepbl. COCTaB M CTPOECHUE HYKIEHMHOBBIX KHUCIIOT
(IHK u PHK). I'maponu3 HyKJIEMHOBBIX KUCIOT. POlb HYKJIEMHOBBIX KHUCJIOT B
xusHenesarenbHoctn oprann3sMoB. Oyuknnu JIHK n PHK. KommnemenrapHocTs.
I'enernueckuit kon. Mccnenoanue cocraBa [JHK 4denoBeka u ero mpakrudeckoe
3HAYCHHUE.

AMHMHOKHCJIOTBI. COCTaB, CTPOCHHUC u HOMCHKIJIATYypa AMHMHOKHMCIJIOT.

['omonornuecknii psAA  NOPENENBbHBIX AMUHOKHUCIOT. M3omepus npenesbHbIX
aMuHOKHCHOT. Onrtnueckass wuzomepus. DH3HMUECKHME CBOMCTBA IPEACIIBHBIX
aMUHOKHCIIOT. (OCHOBHBIE aMUHOKHUCIOTHI, oOpazyromue Oenku. CrnocoObl
MOJyYEHUSI aMUHOKHUCIIOT. AMMHOKHCIIOTBI Kak aM(OTEpHbIE OpraHuyeckue co- 46
€AVHEHUS, PAaBHOBECHsS B pPAcTBOpax aMHUHOKMCIOT. CBOKCTBA aMHHOKMCIIOT:
KHCJIOTHBIE U OCHOBHBIE CBOMCTBA; M30JIEKTPUYECKAs TOYKA; AJKWIMPOBAHUE U
alMIMPOBAHNWE AMHHOTPYIIIbI; 3TEPUPUKALMS; PEaKUUd C a30TUCTOW KHUCIOTOM.
KadyecTBeHHBICE peakM HAa aMHUHOKHCIOTHI ¢ ruapokcuaoM  wmeau (1),
HUHTUIPUHOM, 2.4-nuHutpodropbensonom. Creunduyeckue KaueCTBEHHBIE
peakuuMyu Ha apoOMaTU4YeCKUE U  TETEPOLUKINYECKHE aMHUHOKHUCIOTBI C
KOHIICHTPUPOBAaHHON a30THOM KHCIOTOM, Ha mucTenH c aneratoMm cuHma (I1).
IloHdATHE O LMKIMYECKUX amuiax — JIAKTaMax W JUKETONUIIEpa3sHHax.
buonornyeckoe 3HaueHHe O-aMUHOKUCIOT. O0NacTh NMpUMEHEHUsI aMUHOKHUCIIOT.
[lenrruasl, ux ctpoenue. llentuHas cBA3b. AMUAHBIA XapaKTEP NENTUIHOMN CBSI3H.
CuHre3 nentuaos. ['mapoans nenTuios.

Bbeyky kak npupoanble 0uononmepbl. CoctaB u ctpoeHue 0enkoB. [lepsuunas

CTpyKTypa O0enkoB. XHMHUYECKHE METOJbl YCTAHOBJICHHUS AMHUHOKHCIOTHOTO
COCTaBa U MOCJIEA0BATENbHOCTH. DEPMEHTATUBHBIN THIPOJIN3 OeNKoB. BropuuHas
CTpYKTypa O€JIKOB: O-CHupalib, [B-CTpykTypa. TpeTrnyHas u YeTBEpTUUHAS
CTpykTypa OenkoB. [ucynbduaHbie MOCTUKM W HOHHBIE W BaH-/IepP-BaajbCOBBI
(rumpodoOHBIE) B3aUMOACHCTBUSA. XHUMHUUYECKHE CBOMCTBA OCJIKOB: THAPOJIU3,
JIeHaTypalys, KadeCTBEHHbIC (IIBETHBIE) peakinu Ha Oenku. [IpeBpaiienus O0enkos
UM B opranusMe. buonornueckue GyHKunu 6enkoB. JlOCTHKEHHUS B H3yYEeHUHU
CTPOCHMS ¥ CHHTE3a OCITKOB.

Jlemoncmpayuu. 1. PacTBOpUMOCTh YTJIEBOJOB B Boje W ATaHoje. 2. OOpasisl
amuHokucioT. Jlabopatopusie ombiThl. 1. CBoiicTBa TJIOKO3bL. 2. OnpeaeneHue
Kpaxmaja B Npoaykrax nutanus. 3. JKupel u ux cBoictBa. 4. lIBeTHbIE peakuun
OEJIKOB.
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BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TIOHSTHSI BBICOKOMOJIEKYJISIPHBIX COCIWHECHHI: MOHOMEp, TMOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENEeHb mnosinMepuzanuu. OCHOBHBIE CIOCOOBI MOTYYCHHS
BBICOKOMOJIEKYJISIPHBIX COCJIMHEHUA: peaKiuu MOJINMEpHU3AIIH u
nosukoHieHcanuu. Cononumepuzaiusi. CTpoeHHE M CTPYKTypa IOJIMMEPOB.
3aBUCUMOCTh CBOMCTB TMOJMMEPOB OT CTpoeHus modekyin. Krnaccudukarms
MOJMMEPOB:  IJIACTMAcChl  (IJIACTUKHU), d3JIaCTOMEpbl  (KaydyKu), BOJIOKHA,

KOMITO3HTHI. CoBpeMeHHbIE IUIACTMACChI (T1acTUKH) (moNMMATHUIIEH,
MOJIUIPOIUJIEH, MOJIUCTUPOII, MOJIUBUHWIXJIOPHU/I, dbToporiacrt,
NOJMATHIICHTEpeTamarT, aKpUI-0yTaJuEH-CTUPOJIbHBIN IJIACTHK,

noaukapooHaTsl).  TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE  IMOJHMMEPBHI.
®enondopmanbaerunupie cMmonbl. KommosuTHele Matepuainsl. IlepcriekTuBbi
UCIIOJB30BaHUs KOMIIO3UTHBIX MAaTEpUaIOB. YIVICIUIaCTUKU. DBoislokHa, #X
kinaccupukauus. IlpuponHele W XUMHUYECKHE BOJOKHA. VICKycCTBEHHBbIE U
CUHTETHYECKME BOJIOKHA. [loHATHE O BHCKO3€ M alETaTHOM BOJIOKHE.
[TonuaupHble U MONMAMHUIHBIE BOJIOKHA, UX CTpOEHHE, cBoMcTBa. [IpakTHueckoe
WCIIOJIb30BaHUE BOJIOKOH. DiacTOMepbl. [IpUpOaHBIN M CHHTETHYECKHHA KAy4yK.
Pe3una u 36onut. [Ipumenenue nonumepoB. CUHTETUYECKUE TIIEHKU. MeMOpaHsbl.
HoBble  TEXHONOIMM  JAJbHEHINEr0  COBEPLICHCTBOBAHUSA  IOJHMMEPHBIX
MaTepHaoB.

Jemoncmpayuu. 1. OOpasupl 1miactukoB. 2. Koiekiuss BOJOKOH. 3.
[TonukoHIEHC AU ATHIICHTIIMKONIA ¢ TepedTaneBoi KucioTod. JlabopaTopHbie
onbIThl. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOPAM KUCJIOT U IIEJIOUEH.

11 kaace
Cmpoenue eeuiecmea

ATOMHO-MOJIEKYJISIPHOE YYeHHue. BemecTsa MOJIEKYJISIPHOTO 17§
HEMOJICKYJISIPHOTO  CTpO€HUsA. KayecTBEHHbIA W  KOJMYECTBEHHBIM COCTaB
BelecTBa. MonsipHass M OTHOCUTENbHAs MOJIEKYJISIpHAs MacChl BEIIECTBA.
MonbHas 105151 1 MaccoBast 10JISl DJIEMEHTA B BELIECTBE.

Ctpoenune aroma. Hykmunpl. M3oronsl. dedext maccol. Tumbsl pagnoakTUBHOTO
pacnaga. TepmosimepHblid cUHTE3. OTKPBITUE HOBBIX XUMHYECKHX HJIEMEHTOB.
SAnepusie peakuuu. TUIbl SASPHBIX peakuil: AeneHrue U cuHre3. CKopocTh peak-
UM PaJUOAKTUBHOTO pacnana. [[pumeHenne paiuoHyKIMI0B B MeAULIUHE. MeTo
MEUEHBIX aTOMOB. lIpuMeHEeHHe paJHOAKTUBHBIX HYKIHUIOB B T'€OXPOHOJIOTHH.

22



CoBpeMeHHass Mojzenb CTpoeHus aroMa. KopIyCKyJIsIpHOBOJHOBBIE CBOMCTBA
anekTpoHa. IIpencraBinenue o kBaHTOBOW MexaHuke. CooTHolieHue ne bpons.
[Ipunuun HeomnpeneneHHoctd ['eitzenbOepra. IloHsTne 0 BOJMHOBOW (DYHKITHH.
KBanToBeie umcia. AToMHass opOuTanb. PacrnpezgeneHue 3JIEKTPOHOB 110
HSHEPreTUYECKUM YPOBHSIM B COOTBETCTBUU C MPUHIMIIOM HAWUMEHBIIEH SHEPTUU,
npaBwiioM XyHnaa u npuHuumoM [laynu. OcoOeHHOCTH CTPOEHHS SHEPTeTHUYECKUX
ypoBHEH  aToMOB  d-37IeMEHTOB.  DJEKTpOHHAas ~ KOH(HTrypalus  aToma.
Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (s-, p-, d-, f-ameMenTsI). DneKTpOoHHBIC
KOH(UTypallMi TOJOXKUTEIbHBIX M  OTPUUATEIbHBIX HOHOB. OCHOBHOE WU
B0O30Y>K/ICHHbBIE COCTOSIHUS aTOMOB. BajieHTHBIE 37IEKTPOHBI.

Ilepuoanueckmnii 3akoH. QPOpMyJIMPOBKAa 3aKOHA B CBETE€ COBPEMEHHBIX
MPEACTABICHUN O CTPOEHHHM atomMa. MHPOBO33PEHUYECKOE U HAyYHOE 3HAYCHUE
ITepunonnueckoro 3akona . 1. MenaeneeBa. Paauyc aroma. 3aKOHOMEPHOCTH B
W3MEHECHUU CBOMCTB IIPOCTBIX BEUIECTB, BOJOPOJHBIX COCIUHEHUW, BBICHINUX
OKCHJIOB Y THJAPOKCHUIOB B MEPUOAAX U TPyIINaxX. IJIEKTPOOTPUIIATEIbHOCTb.

XuMHYeCKasi CBA3b. OJEKTPOHHAs MPHUPOJA XUMHUYECKOM CBsA3U. DBuasl
XUMUYEeCKON cBs3u. KoBalleHTHasi CBA3b U €€ XAPAKTEPUCTUKH (PHEPrusi CBS3H,
JUIMHA CBSI3U, BAJCHTHBIA yroJi, KPaTHOCTh CBSI3H, MOJISIPHOCTD, MOJSPU3YyEMOCTb).
KoBasieHTHass HenoJisipHass M moyisipHas CBA3b. OOMEHHBI UM JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl OOpa30BAHMS KOBAJEHTHOW TMOJSIPHOM  CBA3M.
I'eomerpuss MozeKkymnbl. JIAIOIBHBIA MOMEHT CBA3H, JUIIOJIBHBIM MOMEHT
Mosekyiabl. MoHHas cBs3b. OTiamyue MeXAy HOHHOM U KOBAJIEHTHOM CBS3bIO.
Merammueckas cBsA3b. BonopoiHas CBsA3b U €€ BIMSHUE HA CBOMCTBA BEIIECTBA.
MexmonexkysspHble B3auMOAeUCTBU. [IoHATHE O CynTPaMOJIEKYIISIPHON XUMHUH.

ArperaTrHble COCTOSIHMS BemecTrBa. ['a3pl. ['a30Bpie 3aKOHBI. YpaBHEHHE
Knaiinepona—MenzeneeBa. 3akoH ABorajapo. 3akOH OOBEMHBIX OTHOIIECHUH.
OTtHOcuTENbHAs TIOTHOCTh Ta30oB. CpemHsas mossipHasg macca cMecu. CTpoeHue
TBEPJBIX TEJI: KpUCTALINUECKUE U aMOp(HBIE BellecTBa. THUIBI KPUCTATITUYECKUX
pEelIeTOK: aTOMHasi, MOJICKYJsipHasi, HWOHHas, MeTtaunueckas. [lonstue o0
DJIEMEHTApHOM suerke. Pacder yucia MOHOB, COAEPKALIUXCS B DIJIEMEHTAPHOU
aueiike. MoHHble paguycel. OnpeaeneHne MeTANIMYECKOro paanyca. 3aBUCUMOCTb
(bU3MYEeCKUX CBONCTB BEIIECTBA OT THIA KPUCTAJUTMYECKOUW pemeTku. [IpuanHbl
MHOTO00Opa3usi BemecTB. COBpeMEHHBIE TMPEACTABICHUS O CTPOCHHH TBEPIBIX,
KUIKAX U Ta3000pa3HBIX BEIECTB.

Jemoncmpayuu. 1. O6pa3upl BeUIECTB MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenus. 2. Bozronka noaa. 3. Moaenu moneky:. 4. Kpucraminueckue penieTkHy.
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OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX PeaKIUii

Knaccudukarms XUMUYECKHX pEaKIWid MO Pa3InYHBIM TpPHU3HAKAM CpaBHEHUSI.
['oMoreHHble U TeTeporeHHbIe peakiuu. Kimaccuduraius Mo 3HAKy TEIUIOBOTO
abdexra. OOpartumble u  HeoOpaTumble peakiuu. KaranuTudeckue U
HEKaTaJIMTUYECKUe peakiuu. Peakiuu ¢ u3MeHeHueM U 0e3 M3MEHEHHUs CTEIEHU
OKHCIICHHSI DJIEMEHTOB B COCIMHECHUSX. OJHEPreTUKa XHMHUYECKHX PEaKIUu.
TernnoBoi A (PEKT XUMUIECKON peakiuu. DHAOTEPMUICCKHIE U IK30TEPMUICCKUE
peakiuu. Tepmoxumuueckue ypaBHeHus. TernmoTa oOpa3oBaHus BEIIECTBA. 3aKOH
['ecca u cnenctBus u3 Hero. DHeprus cBsi3u. [loHATHE O BHYTpEHHEH SHEPIrUU U
sHTanbnuu. [loHatne o0 »HTponuu. Bropoi 3akoH TepmonuHamuku. Dopmyiia
bonbimana. Oueprus [mb0ca m KpuTepur CamMONPOU3BOJIBLHOCTH XUMHUYECKON
peakuuu. OOpatumble peaknuu. XuMudeckoe paBHoBecue. KoncraHnTta
paBHoBecus. I[lpunumn Jle Illarenve. PaBHOBECHBIE COCTOSIHHS: YCTOWYHBOE,
HeycToWuuBoe, Oe3paznuyHoe. CMellleHne XHMHUYECKOrO0 pPaBHOBECHUS TIOJ
JEUCTBUEM PA3IUYHBIX (DaKTOPOB: KOHIICHTPAIlMM PEAreHTOB WJIU MPOIYKTOB
peakiuu, JaBjeHus, TeMmieparypel. Poab  cmeleHus  paBHOBECUS B
TEXHOJIOTHYECKUX Tponeccax. CKOPOCTh XMMHUUYECKUX PEAKLHM, €€ 3aBUCUMOCTD
OT pa3IWYHBIX (HAKTOPOB: MPHUPOJBI PEATHUPYIOMIUX BEIIECTB, KOHIICHTPAIUU
pearupyromux BeEIIECTB, TEMIEPATYphbl, HAIWYMS KaTaau3aropa, IUIOIIaau
MOBEPXHOCTH PEArupyroIINX BELIECTB. Peakuuyu TrOMOTEHHBIE M T'€TEPOTCHHBIE.
DOneMeHTapHble peakuud. MeXaHu3M peakiuuud. AKTUBUPOBAHHBINA KOMILIEKC
(mepexogHOE COCTOsSIHME). 3aKOH JAeMcTByrommx wMacc. KoHcTaHTa CKOpOCTH
peakiuu, ee pasMepHOCTb. CKOPOCTh peaklMM paguoakTUBHOTO pacnana. [lepuon
nonypacnana. IlpaBuio Baunt-I'odda. Tlonsitue o0 sHeprum aktuBanud U o0
PHEPreTUYECKOM Mpoduie peakiuu. YpaBHeHue Appenuyca. Karanuzatopbl u
KaTalin3. DHEpPrusi akTUBAlMKM KaTaJu3HpyeMOW U HEKATAIM3UPYEMOM pEeaKIuu.
AKTUBHOCTh M CEJIEKTHBHOCTh KaTalau3aTtopa. ['OMOre€HHbIH W TeTEepPOreHHBIH
karanu3. ['omoreHHslii katanu3 B razoBod (aze. Karanutuueckoe OKHCIIEHUE
yrapHOro Tra3a B KOHBEpPTEpax BBIXJIOMHBIX Ta30B B aBTOMOOWIIX. Poib
KaTaJu3aTOpPOB B MPUPOJIE W MNPOMBIIUIEHHOM MPOU3BOJACTBE. DEPMEHTHI Kak
OMOJOTUYECKUE KaTaIU3aTOPHI.

JHemoncmpayuu. 1. DK30TEPMUYECKUE U DHAOTEPMHUUECKNE XUMUUECKUE PEAKIINY.
2. TennoBele SBIECHUS NPU PACTBOPEHUHN CEPHOM KUCIOTHI 1 aMMHAYHOM CEJIUTPBI.
3. 3aBUCHMOCTb CKOpPOCTM pE€aKUMH OT NPUPOJbI BEIIECTB HA NIpUMEpE
B3aMMOJICHCTBUS PACTBOPOB PA3JIMYHBIX KHMCJIOT OJMHAKOBOM KOHLEHTpPALHUHU C
OJIMHAKOBBIMH KyCOUYKaMu (IpaHyjamMHu) HMHKA U OJUHAKOBBIX KYCOYKOB Pa3HbIX
METAJJIOB (MarHus, LHWHKA, XEJe3a) C PpacTBOPOM COJISTHOM KHUCIOTHL. 4.

B3auMopeiicTBue pacTBOPOB CEPHOM KUCIIOTHI C PaCTBOPAMU THOCYIIb(haTa HaTPuUs
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pa3IMYHOM KOHLIEHTpAUMW MW TeMmueparypbl. 5. 3aBUCHUMOCTb IOJIOKEHHUS
PABHOBECUS B CUCTEME OT TEMIIEPATYPHI.

Jlabopamopnsie onvimai. 1. Katanutuueckoe pa3inoKeHUE NEPOKCUIA BOJOPOIA.
PacTBoOpbI

CriocoObl  BBIpaXKEHHSI KOJIMUYECTBEHHOTO COCTaBa pPAacTBOpa: MaccoBasl JOJs
PacCTBOPEHHOTO BEILIECTBA (mpoueHTHAas KOHIICHTpAIus), MOJIIpHAst
KOHIIeHTparusi. TutpoBanue. PacTBopeHne kak (PU3MKO-XHMUYECKUH MpoIiecc.
Kpucrammornaparsl. Jlucnepcueie cucremsl. Kosmonnnsie pactBopbl. McTtuHHBIE
pacTtBopsl. JucnepcHast (pa3a u nucnepcuoHHas cpeaa. CyCHeH3Uuu U AIMYJIbCHUM.
3omu u renu. OnanecueHiusa. ekt Tungans. Koarymsums. CemuMeHTaIusl.
CuHepesuc. Peakuuu B pacTBOpax 3JIEKTPOIUTOB. KauecTBEHHbIE peaknMM Ha
MOHBI B pacTtBope. KHCIOTHO-OCHOBHBIE B3aMMOJACHCTBUSL B  pacTBOpax.
AmdortepHocts. MoHHOE mnpousBeneHue Bonabl. Bomopomnsiii mokasatens (pH)
pactBopa. CuibHble M cialOble 31eKTpoauThl. Pacuer pH pacTBOpoB CHIIBHBIX
KUCJIOT W Ienodeid. KoHCTaHThI auMccouuanuu ciaadbIX 3JIEKTPOIUTOB. CBA3b
KOHCTaHTbl M CTENEHW AucconManuu. 3akoH pasBeneHus OcrtBanbaa. Peakunn
MOHHOTO 0oOMeHa. [1oyiHbIe M COKpallleHHbIE MOHHBIE ypaBHEHUS. [ uaponus coneit.
['maposn3 Mo KaTHOHY, IO aHUOHY, IO KaTUOHY M MO aHHWOHY. Peakumus cpensl
pPacTBOPOB COJIEH: KUCIOTHAs, IIEJI0YHas U HelWTpanbHas. [lomHblil HEOOpaTUMBbIN
ruaponu3. llomydyenume peakumen TUApPONIM3a OCHOBHBIX coisie. [lomAaTtue o
poToJIUTHYECKON Teopun bpencrena—Iloypu. llonsitne o Teopum KHCIOT U
ocHoBaHM JIptouca. 3HaueHHe TUAPOJIU3a B OMOJIOIMYECKUX OOMEHHBIX MpOLEC-
cax. IlpumeHeHume THIpoM3a B IPOMBINIIEHHOCTH. PaBHOBecHME MEXIy
HACBIIIEHHBIM PAaCcTBOPOM M ocajikoM. [Ipon3BeneHrne pacTBOPUMOCTH.

Jemoncmpayuu. 1. OnpeneneHue  KUCIOTHOCTH — CPEIbl  TMPU  MOMOIIH
uHauKaTopoB. 2. Dpdext Tunnmans. 3. OOpazoBaHHEe KOMIUIEKCHBIX COEIUHEHUMN
MEPEXOTHBIX METAJIOB.

Jlabopamopnsie onvtmot. 1. Peaxiimm nonnoro oomena. 2. CBOMCTBA KOJUTOUTHBIX
pactBopoB. 3. I'maponus coneil. 4. IlomydeHue U CBOMCTBA KOMILIEKCHBIX
COEJIMHEHUMH.

OKHCINTEIBHO-BOCCTAHOBHUTEIbHDbIE IMPOIECChI

OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peaKkIuu. Turbr OKUCIIUTEIIBHO-
BOCCTAHOBUTEIbHBIX peakiui. OKucieHue u BoccTaHoBieHHE. OKHUCIUTENH U
BOCCTAHOBUTENH. METONl DJIEKTPOHHOTO U JJIEKTPOHHO-MOHHOTO OalaHca.
[ToBenenue BemiecTB B cpenax ¢ pa3HbiM 3HaueHueM pH. Ilepmanranat kanus kak
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okuciauTenb.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  pPEAaKLMH B HPUPOJE,
IIPOU3BOJACTBEHHBIX  IIpOLleCCAX M JKU3HENEATEIBHOCTM  OpPraHU3MOB.
["anpBaHnyeckuil sneMeHT (Ha mpumepe osyeMeHTa JlaHudms). XuUMHUYECKue
VCTOYHHKH TOKA: TAJIbBAHUYECKUE DJIEMEHTBI, aKKyMYJSATOPbl W TOIUIMBHBIE
anemeHThl. dopma 3amuMcu  XMMHYECKOrO0 MCTOYHMKA Toka. CTaHaapTHBIN
BOJIOPOJHBIN 37eKTpoJ. CTaHJAapTHBIM BJIEKTPOJAHBINA MOTEHIMAT CHUCTEMBI.
[lonsiTue 00 DANEKTPOABIKYIIEH CHUJIE PpEAKUUU. OJINEKTPOXUMUYECKHA P
HanpspDKeHU  (aKTUBHOCTH)  METauIOB  (pA  CTaHAAPTHBIX  AJIEKTPOJIHBIX
noTteHuuanoB). HampaBiieHue  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIIMM.
DJEKTPOIN3 PacIUIaBOB U BOJHBIX PACTBOPOB AJIEKTPOJIUTOB (KHCIIOT, IIETOUYEH U
cojeil). 3akoHbl 3nekTponusa. IlpakTuueckoe NpUMEHEHUE 3JIEKTpOiIM3a Ul
NOJIYYEHUS] LIEJOYHBIX, HIEJIOYHO3EMENbHBIX METaUIOB M anmomMuHusa. Kopposus
METaJUIOB:  CIOCOOBI  3allUThl METAJUIOB OT KOppo3uu. JleMoHcTpauuu.
B3aumopeiicTBue nepmaHrasaTta Kajius ¢ CyJb()UTOM HaTPHUs B pa3HbIX CPEAaXx.

OCHOBBI HEOPraHNYECKOH XMMHUH
Knaccudpukanusi 1 HOMEHKJIATypa HEOPraHM4YeCcKMX coeMHeHu

BaxuHeimme Kiaacchl HEOPraHMYECKUX BEHIECTB. OJEMEHThl METAUIBl U
HEeMeTaUlbl U ux mnojioxkeHue B Ilepmoamueckoirn cucreme. Kiaccubukanus u
HOMEHKJIATYpPA CJIOXKHBIX HEOPraHUYECKUX COCAUHECHUM: OKCHJIOB, TUAPOKCHUJIOB,
KUCJIOT M coJed. ['‘eHerndeckas CBs3b MEXKIY KIAaCCaMH HEOPTaHUYECKHUX
coenuHeHui. Mnentudukaims HEOpraHMYECKUX BEIIECTB U MOHOB. KoMIuiekcHbIe
coequHennsa. CocTaB KOMIUIEKCHOTO HMOHA: KOMILJIEKCOOOpa30BaTelb, JIMTAHJIbI.
Koopaunanuonnoe uncino. HoMeHknaTypa KOMIUIEKCHBIX COCIMHEHUI. 3HAUEHUE
KOMIUJIEKCHBIX coequHeHul. [[oHsATHE 0 KOOPIMHAITMOHHOW XUMUH.

HeMeraLabl

Boaopoa. Ilomyuenue, ¢usuyeckue W XUMHUYECKHE CBOWCTBA (peakuuu ¢
METaUlaMM W HEMETalllaMH, BOCCTAaHOBJICHHE OKCHJIOB M coJjeil). ['mapumbl.
TomnuBHbIe AmeMeHTHI. ['amorensl. OOIIas xapakTepUCTHKA SJIEMEHTOB TJIaBHOMN
noarpynnel  VII  rpynnel.  dusumyeckue  CBOMCTBA  IMPOCTBIX  BELIECTB.
3aKOHOMEpPHOCTH W3MEHEHHSI OKUCIUTEIBbHOM AaKTHMBHOCTU TaJlIOTEHOB B
COOTBETCTBMM C UX TMOJIOKEHHEM B Tnepuoandeckod Tabmuie. I[lopsgox
BBITECHEHHUS TaJIOTEHOB U3 PACTBOPOB IAJIOTEHHUJIOB.

XJI0p — TOJIy4eHHUE B MPOMBINIJICHHOCTH U JIA0OPATOPUH, PEAKIINK C METaIaMU
M HeMeTaulaMu. B3amMonencTBhe XJiopa C BOJAOM M PACTBOPAMHU IIECIOYEH.
[lemHOM  MEXaHWU3M  pEaKIMM  B3aUMOJEMCTBUS  XJIOpA € BOAOPOJOM.
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O6e33apaxuBaHie TUTHEBOUM BOABI XJIOPOM. XpaHEHHE U TPAHCIOPTUPOBKA XJIOPa.
Kucnopoausie coenuHeHusi xjiopa. [MIOXJIOPUTHI, XJIOpaThl U MEPXJIOPAThl KaK
TUNIWYHBIE okucautenu. OcobeHHoct xumuu ¢Topa, OpomMa ©  Hoja.
KauectBeHHas peakiusi Ha uoj. ['aJoreHoBOAOPOIbI — IMOIYUYEHUE, KUCIOTHBIE U
BOCCTAHOBUTEJBHBIE CBOMCTBA. XJIOPOBOJAOPOA. ['aoreHOBOOOPOIHBIE KUCIOTHI U
ux conu. ConsHas KucioTa U ee coid. KauecTBeHHbIE peakiMy Ha TajloreHu-
nOoHbI. [[pMeHeHne TaloreHoB U UX BaXKHEHIINX COSAMHEHUM.

DJieMeHThl _NOArpynnbl _Kucjaopoaa. OOmas XapakTepUCTUKAa JIIEMEHTOB
raBHOM moarpymnmnsl VI rpynmel. @u3nyueckue cBOWCTBa MPOCTHIX BemecTB. O30H
Kak ayuioTponHas Mojudukanus kucnopona. Ilomydenune o3oHa. O30HATOpBHI.
O30H kak oxuciautenb. [I03UTHBHAs M HEraTWBHAs POJb 030HA B OKPYKAIOLICH
cpene. BzammopeiictBue o30Ha ¢ ankeHamu. CpaBHEHHE CBOWCTB 030Ha H
Kuciopoaa. Bonga u nepokcul BOIOpoaa Kak BOJOPOIHBIE COEIUHEHU KUCIOpOaa
— CcpaBHEHME CBOMCTB. [lepokcua BOgOpoaa KaKk OKMCIUTEINb U BOCCTAHOBUTEID.
[Tepokcuapl MetamoB. [loHsTHE 00 OpraHUYECKUX NEPOKCHUIAX.

Cepa. Asmnotrponus ceppl. Du3nMUEeCKME W XUMHUYECKHE CBOWMCTBA CEpBI
(B3aMMOJEHCTBHE C METAJTIAMU, KUCJIOPOIOM, BOJIOPOJIOM, PACTBOPAMHU ILLIEIOYEH,
KHCIIOTAMU-OKUCIHUTENIMH). B3aumojelicTBue cepbl C CyJIb(PUTOM HATpHUS C
oOpazoBanueM tuocyibdara 30 HaTpus. CepoBOAOPOA — MOTYUECHHUE, KUCITOTHBIC
u BoccTaHoBuTenbHble cBoMcTBa. Cynbbunbl. Jucynbdan. Ilonarue o
noyicynbuaax. CepHUCTBIM Ta3 KaKk KHUCJIOTHBIM OKcuJ. OKHCIUTENbHBIE U
BOCCTAaHOBUTEJIBHBIE CBOWCTBA CepHUCTOro rasa. [lomydenue cepHucroro rasa B
IPOMBIIIIEHHOCTH U jJaboparopuu. CepHucras kuciora u ee conu. CepHbli
auruapun. CepHas kuciota. CBOMCTBa KOHIEHTPUPOBAHHONW U pa3daBICHHOMN
CEPHOM KHUCIOTHI. JleMCTBHE KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTBI Ha caxap,
METaJulbl, HEeMeTaJlyibl, Ccylbhuabl. Tepmuyeckas yCTOWYMBOCTH CyJb(}ATOB.
Kpucramnoruapatel cynb@aToB MeTauioB. KauecTBeHHas peakuus Ha CEpHYIO
KHUCJIOTY U €€ COJIM. DJIEMEHTHI OATPYIIBI a30Ta.

O01mas XapaKTepUCTHKA 3JIEMEHTOB IJIABHOM MOArpynnbl V rpynnel.

®u3nNYECKrne CBOMCTBA MPOCTHIX BEIIECTB. A30T M e€ro coeauHeHus. CTpoeHue
MOJIEKYJIbl a30Ta. Du3nveckue u XuMU4YECKrne cBorMcTBa a3zota. [lonyuenue a3ora B
MPOMBINJICHHOCTH H Jabopatopuu. Hutpuapl. AMMHak — €ro IMoJdydYeHHE,
dbu3nyeckrue U XUMUYecKue cBoicTBa. OCHOBHBIC CBOMCTBA BOJHBIX PacTBOPOB
aMMMakKa. AMMHaK KaKk BOCCTaHOBUTEIb. B3anMoielicTBue aMMHaKa ¢ aKTUBHBIMH
MetaaMu. AMuj Hatpusi, ero cBoiictBa. Conu ammonus. [loBeaeHue cosei
aMMOHUsI mnpu HarpeBaHuu. KauecTBeHHass peakuuss Ha HOH aMMOHWMSL.

[Ipumenenne ammmaka. Okcuabl a30Ta, UX NOJydeHHMEe M cBoicTBa. OKcHI
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azora (I). Oxkucnenue okcuga azora (II) kucmopogom. Jlumepusaius oOkcujaa
azota (IV). Asortucras kuciora u ee cond. HUTpUTBI Kak OKHUCIUTETU H
BOCCTAHOBUTENM. A30THasg KHUCIOTa — (PU3WYECKHEe M XUMHUYECKHE CBOMCTBA,
noyiydeHue. A30THasg KUCIOTa KaK OKHCIUTENIh (OTHOIIEHHWE a30THOW KUCIOTHI K
MeTalylaM ¥ HeMeTallaM). 3aBUCHUMOCTb MPOJYKTa BOCCTAHOBJICHHS a30THOM
KHUCJTIOTHI OT aKTUBHOCTH METaJljla M KOHLIEHTpAaUK KUCIOThL. [loHATHE 0 KaTHOHE
HUTPOHUS. OCOOCHHOCTh B3aMMOJICUCTBUSI MarHus U MapraHia ¢ pa30aBiICHHOMN
a30THOM kucinoTod. HutTparbl, ux ¢usnueckue #u XHUMHUYECKHE CBOMCTBA
(OKHCIHUTENbHBIE CBOMCTBA U TEPMUYECKASI YCTOMUUBOCTS), IpuMeHeHue. docdop
u ero coemuHeHus. Asutorponus ¢ocdhopa. duszmdeckue cBoicTBa (ocdopa.
Xumuueckue cBoMcTBa (Qocdopa (peakuuu C KHCIOPOJIOM, TalIoreHamH,
MeTaJlJIaMH, CJIOKHBIMH BEIIECTBAMU-OKUCIUTENSAMH, Iienaoyamu). [lomyduenue u
npuMenenue Qocdopa. Xmnopuasl docdopa. Gochun. Dochuasl. DocdopHbiit
auruapua. OptodocdopHas u  merapocPopHas KHUCIOTBI M HUX  COJH.
KauectBennas peakuust Ha optodocdartel. Paznoxenre opToPpochopHON KUCIOTHI.
[Tpumenenune (ochopHOil KUCHAOTHL U ee coieil. buonorudeckas ponb pocdaros.
[Tupodocdopnas kucinora u nupodocdarsr. Oxcun dochopa (III), dopucras
kucnota u ee conu. DochopHoBaTucTast KucioTa u ee conu. [loarpymnmna yrieposa.

O01mas XapakTepuCTHKA YJIEMEHTOB IJIaBHOW nmoarpynns! 1V rpynnel.

VYrnepon. Amnorponusi yriepoaa. CpaBHEHUE CTPOCHUSI U CBOMCTB rpadura U
anmaza. DymiepeH Kkak HoBas MoJeKyspHas ¢opMa yriepojna. YToJb:
XUMUYECKHUE CBOWMCTBa, MOJIydeHHEe W mnpuMeHenue yris. Kapouasl. ['maponus
KapOuga kanmpliud W KapOuaa amomuHusa. KapOuasl mHepexomHbIX METaIoB
(>kene3a, XpoMa M JIp.) Kak CBEpXIpOuyHble MaTtepuaibl. CHHTE3-ra3 Kak OCHOBA
COBPEMEHHOW NPOMBINIIEHHOCTH. OKCUABI yriaepoaa. DIEKTPOHHOE CTPOCHHUE
MOJIEKYJIBl YTapHOTO ra3a. YTojb M yrapHbli ra3 Kak BOCCTAaHOBUTENW. Peaknus
yrapHoro rasza c pacruiaBamu menouyed. Cunre3 ¢opmuaroB. OOpa3zoBaHue
YTrapHOTO ra3a IpY HEMOJIHOM CrOpaHuu yrisl. bruonornueckoe neicTBrE yrapHOTO
raza. [loslyyeHne W NpUMEHEHWE YrapHOro rasa. YTJEKHUCIbIA ra3: IMOJy4YeHHue,
XMMHUUYECKUE CBOMCTBA (B3aMMOJICHCTBUE YIJIEKUCIIOIO ra3a ¢ BOAOW, LIEI0YaMH,
MarHueM, MepOKCUIaMU METAIJIOB). DJIEKTPOHHOE CTPOEHHUE YIJIEKUCIIOro rasa.
VYronbHasg kucnota u ee conu. KapOoHaThl U ruApoKapOOHATHI: UX MOBEICHUE MPU
HarpeBaHuu. KauectBeHHast peakiusi Ha kapOoHaT-uoH. HaxoxaeHne kapOoOHaTOB
MarHusi U Kalbldg B TMPUPOJE: KOPAJUJIbI, >KEMUYT, M3BECTHSIKU (M3BECTKOBbBIC
TOpbI, KAPCTOBBIE MENIEPhI, CTATAKTUTHI U CTAJIATMUTHI).

KpemHuii. ®u3nueckue M XMMUYECKHE CBOMCTBA KpeMHHUs. Peakuuum c yriewm,
KHCJIOPOJOM, XJOpPOM, MarHueM, pacTBOpaMHu IIeJoueu, cepoBogopoaoM. Cuian
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— BoAopoaHOoe coenuHeHue KpemHus. Cwnnnuasl. [lonydenue u npuMeHEHHe
kpemHus. Oxcun kpemuust (IV), ero crpoenue, ¢uznueckue U XUMHUYECKUE
CBOICTBA, 3HAU€HHE B MPUPOJIe U TpuMeHeHue. KpeMHueBbie KUCIOTh U UX COJIH.
['upponus cunukaroB. CHIMKAaTHbIE MHHEpPalbl — OCHOBA 3€MHOM KOPBI.
Amomocunukatel. bop. Oxcunm Oopa. bopras kuciora um ee comu. bypa.
Bonoponnsie coenunenuss 6opa — Oopanbl. [IpumeHnenue coemuHeHmid Oopa.
braropoiabie (MHEPTHBIE) Ta3bl.

OOmast xapakTepUCTHKa 3JIEMEHTOB IMaBHOM moarpynnsl  VIII  rpymnmsl.
Oco0eHHoCTH XUMHUYECKUX CBOMCTB. IIprMeHeHne 61aropoJHbIX ra3os.

Jlemoncmpayuu. 1. I'openue Bomopona. 2. [Tomyuenue xiopa (OmbIT B IPOOUPKE).
3. OkucnuTelnbHbIE CBOMCTBAa pacTBOpa rumnoxjopura Hatpus. 4. OnbITel C
OpoMmHoOl Bomou. 5. IlnaBnenue cepsl. 6. ['opeHue cepbl B KuciIopone. 7.
BsaumopeiictBue xenesza c¢ cepoil. 8. I'opeHme cepoBomopona. 9. OcaxieHune
cynbduaoB. 10. CpoiictBa cepHucroro raza. 11. JleiicTBUe KOHIICHTPUPOBAHHOM
CEpPHOM KHUCJIOTHI HA MeAb U caxapo3y. 12. PactBopenme ammuaka B Bojue. 13.
OcHoOBHBIE CBOICTBa pacTtBopa ammuaka. 14. Karamutuyeckoe okuciaeHue
ammuaka. 15. Ilomydyenue oxcupa azota (II) u ero okucienue Ha Bo3ayxe. 16.
JetictBue a30THOU KucIoThl Ha meab. 17. ['openune dochopa B kucmopoae. 18.
[IpeBpamenre kpacHoro ¢ocdopa B Oelbli M €ro cBeuyeHUe B TeMmHOTE. 19.
B3aumoneiictBue Qocdoproro anruapuna c Boaou. 20. OOpasmwl rpadura,
anmaza, kpemHus. 21. T'opeHume yrapHoro rasza. 22. TylieHue IUIaMEHU
YIJIEKUCIIBIM Ta30M. 23. Pa3znoxkeHnue mpamopa.

Jlabopamopusvie onvimel. 1. llonydeHue xjgopa M H3YyUYEHUE €ro CBOWCTB. 2.
CpoiicTBa XJopcojaepkamux orOenuBarenei. 3. CpoiicTBa Opoma, Moda U HX
cosieil. 4. I3ydyeHre CBOMCTB CEpHOM KHUCIIOTHI U €€ cojieid. 5. M3yueHne CBOMCTB
BOJIHOTO pacTBopa ammuaka. 6. CpoiicTBa cosieii amMmmonHusa. 7. KadecTBeHHas
peakuuss Ha KapOoHaT-woH. &. MHcmblTaHue pacTBOpa CHIIMKAaTa HaTpus
uHIUKaTopoM. 9. O3HaKOMIIEHHE ¢ 00pa3liaMu IIPUPOIHBIX CHIIMKATOB.

MeTaaiabl

OO6mmit 0630p 3MeMEeHTOB — MeTauioB. CBONCTBA MPOCTHIX BEIIECTB-METAJUIOB.
DJEKTPOXUMHUYECKUI pan HAMPSKECHUN METAJIOB. Merammuueckue
Kkpuctauinueckue pemietkd. CruiaBel. XapaKTepUCTUKAa HanboJiee HM3BECTHBIX
criaBoB. [lonydenne u npuMeHEeHHe METAJIOB.

Iles0uHble MeTaLIbL. O01Ias XapaKTepUCTUKA 3JIEMEHTOB TJIABHOW MOATpynmbl |

I'pyHIibI. CBoiicTBa MICJIOYHBbIX MCTAJIJIOB. Pacno3naBanne KaTHOHOB JIUTHA,
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HaTpusd W Kannsg. Harpuii M Kanuii — DOPEACTaBUTENN WIENOYHBIX METAJIOB.
XapakTepHble peakiuu HaTpusd M Kanus. [lomydeHne MEeNnoYHbIX METalIoB.
Oxcunpl 1 nepokcuasl Hatpust U Kanus. CoenuHeHus Hatpus U Kanusa. Conwm
HATpUs, KaJlus, UX 3HAa4CHHUE B IIPUPOJIE U KU3HM denoBeka. Cona u eaKui HaTp —
BaKHEHIINE COCIMHEHUSI HATPUS.

bepuuiunii, Marauii, 1eja04Ho3eMe/IbHble MeTa/LIbl. OO0mIas xapakTepUCTHKA

AJEMEHTOB  TWIaBHOM  moarpymmsl Il rpynmel. bepwumid,  Marsuu,
HIEJIOYHO3EMENbHBIE METaIbl. AM(POTEPHOCTh OKCHAA U THIPOKCUAA OEpHILIHUSL.
Oxkpacka MmiIaMeHH COJIIMU IIEJI0YHO3EMENbHBIX METAIUIOB. Maruuii v Kajabluid, UX
oOmasi XapakTEepPUCTHKAa Ha OCHOBE TOJIOKEeHUs B [lepuogmdeckoit cucreme
anemeHToB JI. V1. MenneneeBa u crpoenust aromoB. [lonyuenue, gusznueckue u
XUMHUYECKUE CBOMCTBA, NPUMEHEHUE Mar"us, Kajabuus U ux coeauHeHuid. Comm
MarHusl 1 KaJbLHs, UX 3HAYECHUE B IIPUPOJIE U KU3HU YesloBeKa. JKecTKocTh BOAbI
U CIIOCOOBI €€ YCTPAHEHHS.

AmomuHuii. PacnpoctpaHeHHOCTh B mpupojie, (GU3MUECKHE H XUMUYECKUE
CBOMCTBa (OTHOIIIEHHUE K KUCJIOPOJIY, TaJloreHaM, pacTBOpaM KUCIOT U IIEJIO0YeH,
amoMmotepmusi).  IlpousBojmctBo  amtomuHus.  [IpumeHeHune — adtOMHUHUSL.
AMdortepHocTh OKcHaa W Tuapokcuaa amomuHus. Comu amomunus. [lonHoe
pa3lioKEHUE BOJION COJiel aTlOMUHUS CO CJIa0bIMU JBYXOCHOBHBIMH KHCIIOTaMHU.
AOMUHATBL B TBEPJIOM BHUAE U B pacTtBope. KomruiekcHble COeIMHEHUS
amomunusa. OnoBo u cBuHel. PuU3NUECKUe U XUMHUYECKUE CBOWCTBA (PEaKIuu C
KUCIOpoaoM, Kkuciortamu), mnpumeHenue. Conm ogosa (II) u  ceunma ().
CBUHIIOBBIN aKKYMYJISITOP.

MeTtayibl HO00YHBIX MOATPYII,

OO6mast xapaktepuctuka mnepexoaubix metamwoB [—VIII rpynmn. Ocobennoctu
CTPOEHMSI aTOMOB IEPEXOAHbIX MeTauioB. OOmme (Qu3ndeckue U XUMHUYECKHE
cBorcTBa. [[pyumeHnenne meTamios.

Xpom. dusznyeckre CBOMCTBa XpoMa. XUMUYECKHE CBOMCTBA XpoMa (OTHOILICHHE
K BOJSHOMY IHIapy, KHUCJIOpOHLYy, XJOpYy, pactBopaM Kucinot). Ilomyuenune wu
npumeHenue xpoma. CoenuHeHMss Xpoma. VI3MEHEHHE  OKHCIUTENBHO-
BOCCTAHOBUTENBHBIX U KHUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHUIIOB
XpoMa C PpPOCTOM CTEMEHUW OKHcieHHus. AMm(poTepHble CBOWCTBA OKCHUIA U
ruapokcuga xpoma (III). Okucnenue coneir xpoma (III) B xpomartsl. Bzanmubie
nepexoAbl XpoOMaToB M JUXPOMATOB. XpOMaTbl U JAUXPOMAThl KaK OKHCIHUTEIH.
[Tonmnoe pasznoxkenue Bomoit comneit xpoma (III) co crmabGbiMu JBYXOCHOBHBIMU
kucioTamu. KoMIUIeKCHbIE COETUHEHUS XpOMa.
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Mapranen. ®u3znyeckrue CBOMCTBA MApPraHId. XMMHUYECKHE CBOMCTBA MapraHia
(OTHOLLIEHHUE K KHCIOPOaY, XJI0pY, pacTBopaM Kucior). [loaydeHnue u npuMeHeHne
mapranna. Oxcua mapradua (IV) xak oxucnurens u karanusatop. [lepmanranar
Kanus Kak okuciautenb. Oxcun u rugpokcun mapranua (II): momyuenue nu
cBoiictBa. Coenuuenuss mapranma (III). Manranar (VI) kamus u manrasat (V)
KaJINsl, UX TMOJyYEHHUE.

Keqe3zo. Haxoxnenue B npupoje. 3HaUEHHUE jKelie3a JIsl OpraHu3Ma 4YejoBEKa.
du3nyecKre CBOMCTBA XKelle3a. XUMUYECKHE CBOMCTBA kejie3a (B3auMOICHCTBHUE C
KHCJIOPOJOM, XJIOPOM, CEPOM, YIJIeM, BOJIOM, KHCJIOTaMH, PacTBOpaMHU COJICH).
CmnaBbl xene3a ¢ yraepogom. [lomydenue u npumenenue xene3a. CoeTMHEHHS
xkene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX
cBoiicTB ruapokcua xkenesa (II) u ruapokcuna xxeneza (III). Conu xenesa (II) u
xenesa (I11). Metoner nepeBona coneit xkenesa (II) B conu sxenesa (I1I) u obpatHo.
[Tonnoe paznoxenue Bomoi coneit skeneza (III) co cimaGbiMu TIBYXOCHOBHBIMU
kucioramu. OKUCIIUTENbHbIE CBOWCTBa coeaumHeHuin »kenesa (III) B peakumsx c
BOCCTAHOBUTEISIMU  (MOAMAOM, CEPOBOJAOPOAOM H  Meabto). [luaHumnbie
KOMILIEKCHI kene3a. KadecTtBennwle peaknuu Ha woHbl keneza (II) m (IID).
DeppuThl, UX MOJTYYECHUE U IPUMEHEHUE.

Menb. Haxoxnenue B mnpupone. buosormueckas ponb. Dusnueckue u
XUMUYECKHE CBOMCTBA (B3aMMOJIECHCTBUE C KHUCIOPOJOM, XJIOPOM, CEpOH,
KHCIIOTaMU-OKucIuTeNsIMu, xjopugom sxenesa (III)). BzaumopeiictBue menu c
KOHIIEHTPUPOBAHHBIMH  COJISIHOM, OpOMOBOAOPOJHOW U MOJIOBOJOPOAHOM
KucioTamu 6e3 goctyma Bo3ayxa. llomydenwe u nmpumeHnenue menu. OKcua u
ruapokcua meau (I1). Conu menu (II). Mennbiii kynopoc. AmMuakatsl meau (1) u
meau (IT). TTomyuenue oxcuma menu (I) BoccranoBiaenuem ruapokcuma meau (1)
rioko30it. [Tonyyenne xmopuna u noauaa meau (1).

Cepeopo. Dusnueckue U XUMUYECKHE CBOWCTBA  (B3aMMOJICUCTBUE C
CEpPOBOJIOPOJIOM B  MPUCYTCTBUM  KHUCJIOPOAA, KHUCIOTAMU-OKUCIUTEISIMU).
OcaxneHue oxkcujga cepebpa mnpu  JASHCTBUM WIEJIOYM HaA COJU  cepedpa.
AMMuakatel cepedpa kak okuciurenu. KauecTtBeHHast peakiusi Ha HOHBI cepedpa.
[Ipumenenue cepebpa. 3omoTo. Du3MUecKMe ©M XUMHYECKHE CBOMCTBA
(B3aMMOJAEICTBHE C XJOPOM, «LAPCKOM BOJKOW»). 30JIOTOXJIOPOBOJAOPOAHAS
kucnora. I'mapokcua 3omota (IIT). Komriekcer 3omota. CriocoObl BBIACICHUS
30JI0Ta U3 30J0TOHOCHOM mopoxwl. IIpumenenue 3omorta. L{luak. dusnueckue u
XUMHUYECKHUE CBONCTBA (B3aMMOJICHCTBUE C TaJOr€HaMH, KHCJIOPOJOM, CEpOH,
BOJOM, pacTBOpaMM KHUCJIOT W 1ienodeit). [lomyyeHue M nNpUMEHEHHE LIMHKA.
AMQOTEpHOCTh OKCHAA M TUIPOKCHIA ITMHKA. BakHeimme conu muHKa. PTyTs.
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du3znueckue U XUMHUYECKHE (B3aUMOJCHCTBHE C KHCIOPOJIOM, CEpOM, XJIOpOM,
KHCIIOTAMU-OKUCIIUTENsIMU) CcBOMcTBA. [lonyyeHue © TNpUMEHEHHE PTYTH.
Amanberambl — ciiaBbl ptyTd ¢ Metauiamu. Okcup prytu (II), ero nmomydenue.
Xnopuna v womun pryta (I1).

Hemoncmpayuu. 1. Konnexkuusa MmetamwioB. 2. KoJekiyuss MUHEpAJIOB U pyA. 3.
Komnexkmus «Kenezo u ero cmmaBe». 4. OkxpallluBaHUE IUIAMEHU COJISIMU
LIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAIUIOB. 5. B3anMoaelcTBUE HATPUs C BOJIOK.
6. Bzaumoneiicteue kanbuus ¢ Bogoul. 7. Komnekius «Amomunuiiy. 8. [lnaBnenue
amomuHus. 9. BzanmopeiicTBue anromMuHus co menoubro. 10. Amomorepmus. 11.
B3auMopeiicTBue XpoMa ¢ COJSHOM KHUCIOTOM 0e3 mocTyma Bo3gyxa. 12.
Ocaxpaenne ruapokcuaa xpoma (1) u okucnenue ero nepokcuoMm Bogopoaa. 13.
Pa3znoxenue auxpomara ammoHus. 14. PasnoxeHue mepokcuaa BOAOpPOAA IOJ
JeicTBUEM JuoKcHaa Maprania. 15. Ocaxnenue rtuapokcunma xenesza (1) wu
OKHUCJICHHE ero Ha Bo3ayxe. 16. Beimenenue cepebpa u3 ero cojiei JIedCTBHEM
Meu.

Jlabopamopnsie onvimetl. 1. OxpamiBaHue IJIAMEHU COCIUHEHUAMH IIEIOYHBIX
METAUIOB. 2. O3HAaKOMIICHHME C MHUHEpalaMd MW BaXXHEUIIMMHU COCIUHECHHUSIMU
HIEJT0YHBIX MeTaIOB. 3. CBOMCTBA COEAMHEHHUM LIENOYHBIX METAIIIOB. 4. OKpacka
IUNIAMEHHU COJISIMM ILEI0YHO3E€MENIbHBIX MeTallioB. 14. CBoMCTBa MarHusi U €ro
coenuHenni. 15. CBoiicTBa coeamHeHud kaiapnus. 16. JKectkocth Bouwl. 17.
Csoiicta amomunus. 18. CpoiicTBa coequHeHuii amoMunms. 19. CBoiicTBa 0510Ba,
cBUHIIAa U uX coenuHenuii. 20. CpoiictBa coeaumHeHuid xpoma. 21. CpolicTBa
MapraHia u ero coeauHenuii. 22. M3ydyenune MunHepasoB xenesza. 23. CBolicTBa
xkese3a. 24. CBolicTBa MeIU, €€ CIIJIaBOB M coeauHeHui. 25. CBoMcTBa IIMHKA U
€ro COCJUHCHHUM.

X¥MHUA 4 )KU3Hb

XuMuYecKas TexHOJOruss OCHOBHbIE NPUHUMUIIBI XUMHYECKOW TEXHOJIOTHH.

OO1ue mpencTaBieHUs O MPOMBIIUIEHHBIX CIOCO0AX MOJIYYEHHUS XMUMHUYECKUX
BeliecTB. [Ipon3BOJICTBO CEPHOM KHUCIOTHI KOHTAKTHBIM CIIOCOOOM. XUMH3M
npouecca. CeIpbe Uil TPOU3BOACTBA CEPHOM KUCIOTHI. TE€XHOJIOTHYECKAsT CXeMa
mpoliecca, IpoLecchl U anmnapaTbl. MeXaHu3M KaTaaUuTHYEeCKOTo JEeHCTBUS OKCHA
BaHanusa (V). IlpousBoacTtBo ammuaka. XumusM npouecca. OmnpeneneHue
ONTUMAJbHBIX YCIOBUM NpoBeAcHUs peakuuu. [IpuHIMO LHHUPKYIALUU U €ro
peanu3alus B TEXHOJIOTMYECKON cxeMe.

Meraaanyprusg. Yepnas weramnyprusa. IIpousBonctBo uyryHa. JlomMeHHbIN

npoiiecc (CbIpbe, YCTPOMCTBO TOMEHHOW MeYH, XMMU3M Ipoluecca). [Ipon3Boactso
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CTaJIM B MAPTEHOBCKOM neun. [Ipou3BOACTBO CTadu B KUCIOPOJAHOM KOHBEPTEPE H
B ajekrporeyax. [IpsMoil Meron mnomydeHust kene3a U3 pynabl. llBeTHas
Merautyprud. OpraHudeckuil cuHTe3. IIpombllIEHHAas OpraHudyeckas XUMUS.
OCHOBHOM M TOHKUH oOpraHuyeckui cuHre3. Hawmbonee KpynmHOTOHHa)KHBIE
IIPOU3BOJICTBA OpPraHUYECKUX coenrHeHuu. [IponsBoncTBo meranona. Ilomydyenue
YKCYCHOW KHCIOTBI M (opmanbaeruia u3 MeraHona. [lomyueHue anerara
1eJu10103bl. ChIpbe I OPraHUYEeCKOM NMpOMBIIIEHHOCTH. [[pobaema oTx0n0B 1
1000YHBIX TPOAYKTOB. CHHTE3bI HA OCHOBE CUHTE3ra3a.

X¥MHA U DKOJIOTUA

XuMHuUYecKoe 3arpsisHeHHe OKPYV:Kalolleii cpelbl M ero nocjeacTBHs. DKOJIOTHS

U Ipo0JieMa OXpaHbl OKPYXKaIOIEh cpeibl. «3eIeHas XUMUSL.

Hemoncmpayuu. 1. Cpippe 11 OPOU3BOJACTBA CEPHOM KHUCIOTHL. 2. Mopenb
kursiiero ciost. 3. Xenesnas pyna. 4. O0pasiibl CIUTaBOB KeJe3a.

XumMus u IHEPIreTHKA

IIpupoaHble MCTOYHUKHU YIJIeBOAOPOAOB. [IpupoHbIii ¥ MOMyTHBIA HEeDTIHOU
raspl, UX cOoCcTaB U ucmnosb3oBanue. Hed1p xak cmech yraeBonopoaos. Cocrtas
HepTn U ee mnepepaborka. llepBuunas u BTOpuYHas nepepadoTka HEPTH.
[leperonka nedtu. Kpekunr. Pudopmunr. Hedprenpoaykrel. OKTaHOBOE YHCIIO
OenszuHa. OxpaHa OKpyxkaromed cpeasl mpu  HedrenepepaboTke U
TpaHcnopTupoBke HedrenpoaykroB. Kamennslii yronb. KokcoBanue yruis.

lauduxamus  yriss.  DKoJIOTMYECKHE  MPOoOJeMbl,  BO3HUKAIOIIUME  TMPHU
MCMOJIb30BaHUHU YIJISl B KAYECTBE TOIUIMBA. AJTbTEPHATUBHBIC HCTOYHUKHU YHEPTHUU.

Xumus ¥ 310poBbe XUMMS MUALLIH.

Kupbl, 0eJIKH, VIJeBOAbl, BUTAMHHBI, (hepMeHTBI. ParmoHainHOE ITMTAHUE.

[Tumesbie poGaBku. [lumieBsie no6aBku, WX Kiaccudukaius. 3anpenieHHbIE U
paspernieHHbie nuieBbie 100aBku. OCHOBBI MUIIEBON XUMUU. XUMHUS B MEJTUIIMHE.
[Tonsitue o dapmaneBTrueckoir XxumMuu u papmaxonorun. PazpaboTka jgexapcTs.
JlexapcTBeHHBIE cpencTBa, UX Kiaccudukanusg. [IpoTMBoMHKpOOHBIE CpecTBa
(cynbanunaMuiHble Tpernaparbl U aHTUOMOTHKH). AHAIBIe€TUKH (aCHUpPHH,
aHaNBTUH, TIapaneTaMosl, HApPKOTHYCCKHE aHAJbI'CTHKH). AHTUTUCTAMUHHBIC
npenapatbl. Bspkymme cpenctBa. ['OpMOHBI W TOpMOHaIBHBIC IpEHapaThl.
[IpoGnemsbl, CBs3aHHBIC C NMPUMEHEHUEM JICKAPCTBEHHBIX IpemnapaToB. BpemHbie
NPUBBIYKK ¥ (PAKTOPHI, pa3pyliaroiiue 370poBbe (M30BITOYHOE MOTpeOIeHNE
YKUPHOMU TTHIITH, KyPEHHE, YIOTPEOJICHUE aTKOT OIS, HAPKOMAaHHMS ).
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XHMHUA B TOBCEAHEBHOM KU3HU

Kocmernueckne m mapdromepasie cpenctBa. beitoBas xumusa. [lonstue o
IIOBEPXHOCTHO-AKTUBHBIX  BEIIECTBAaX. MOWOIMME W  YUCTAIIME CPEACTBA.
Or6enuBarone cpeactsa. [IpaBuna Ge3omnacHoit paboThl ¢ €IKUMU, TOPIOYUMH U
TOKCUYHBIMHM BEILIECTBAMHU, CPEJCTBAMU ObITOBOM XUMHH. [IUTMEHTBI U Kpackwu.
[IpyHIMIBI OKpAIIMBAHUS TKAHEH.

Xumus B CTPOUTEIBCTBE

['unc. W3Bects. Llement, OetoH. Kiueu. Ilonbop onTHUManbHBIX CTPOUTEIBHBIX
MaTepHaoB B IPAKTHYECKON JEATEIbHOCTH YEJIOBEKA.

XHMMHSA B CeJIHLCKOM X0351lICTBE

MuHepanbHble ¥ OpraHuyeckue yaoOpenus. CpencrtBa 3alllUThl PACTEHUU.
[TecTunyabl: MHCEKTULIUIBL, TEPOULIMIBI U GYHTULUABL. PenenneHTsl.

Heoprannueckue marepuanbl CTekso, ero Bubl. CUIMKaTHAS MPOMBILIIEHHOCTb.
TpanguLMOHHBIE U COBPEMEHHBIE Kepamuueckue marepuaibl. CBepXmpoBoAsIas
kepamuka. [loHAaTHe O Kepmerax, MarepHanax C BBICOKOM TBEpIOCThIO. 2.4.9.
Xumusi B coBpeMeHHON Hayke OcoOeHHocTH coBpeMeHHoM Hayku. IIpodeccus
XUMHUKa. MeToa0a0rus HayqYHOro UCClel0BaHnsa. MeTopl HAyqYHOro NO3HAHUS B
xumuu. CyObeKkT U 00bEeKT HayudyHOro nosHanus. I[locranoBka mpoGiemsl. COop
uHpopManuu W HakomieHue ¢akroB. ['mnoresa u ee >3KCIEpUMEHTAIbHAs
npoBepka. TeopeTnueckoe OOBSCHEHHUE TMOIYYEHHBIX pe3yiabTaToB. MHAyKUus U
JNeAyKIusl. DKCIepUMEHTaNIbHAsI IPOBEPKA MOJYUYEHHBIX TEOPETUUYECKUX BBIBOJIOB
C LEJbI0 paclpoCTpaHEHUs MX Ha 0oJee MHUPOKUM KPYr OOBEKTOB. XMMUUYECKHUM
aHaJIW3, CUHTE3, MOJECIMPOBAHHE IPOLIECCOB W SIBJICHUM KaK METOJa HAy4YHOIO
no3Hanus. HaHocTpykTypsl. BBeneHne XMMHUECKUX B JESATEIBHOCTh. THIIBI U
BUJbl TPOEKTOB, OJTallbl pealu3allMd MPOeKTHyl npoekta. OcobeHHocTH
pa3pabOTKM TPOEKTOB (IIOCTAHOBKA IIeJied, moa0oOp METOoauK, pabora ¢
JUTEPATYPHbIMU HCTOYHHUKAMHU, odopmiIeHHE W 3aummTa npoekrta). McrouHuku
xumudecko uHpopmarmu. Ilonck xumudeckol HHPOPMALKUKU IO HA3BaHUSM,
uaeHTUUKATOpaM, CTPYKTYpHbIM (opmynam. Pabora ¢ 0azamu JaHHBIX.
CoBpeMeHHbIe (PU3NMKO-XUMUYECKHE METOJIbl YCTAaHOBJICHHUS COCTaBa M CTPYKTYPbI
BEIECTB.

Jemoncmpayuu. 1. Ilumessie kpacurenu. 2. Kpamenue tkanei. 3. OroennBanue
TkaHel. 4. Komnekius cpeacTB 3amuThl pacteHuid. 5. Kepamuueckue maTepuaibl.
6. LlBeTHble cTekia. 7. [lpumMepsl paboThl ¢ XUMHUYECKUMH 0a3aMU JIaHHBIX.
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Jlabopamopnsie onvimel. 1. 3HakOMCTBO ¢ MoromuMH cpenctBamu. 2. Kneu. 3.
3HAKOMCTBO C MUHEPAJTLHBIMU yIOOPEHUSIMHU ¥ U3YYCHHUE X CBOWCTB.

Tunbl pacyerHbix 3amay 1. Haxoxnaenwe MoJieKyJIspHOU  (HOpMYIIbI
YIIEBOAOPOAA MO €ro INIOTHOCTH M MacCOBOM JI0JIE€ 3JIEMEHTOB, BXOASAIIMX B €0
COCTaB MM IO NpoAyKTaMm cropanus. 2. Pacuersl MaccoBoM Joiu (Macchl)
XMMHUYECKOTO COelMHEHus B cMmecHu. 3. Pacuersl Maccel (0ObeMa, KOJIMYECTBA
BEILECTBA) MPOAYKTOB PEAKUMHU, €CIU OJHO U3 BEUIECTB JAHO B M30BITKE (MMEET
npumecH). 4. PacueTsl MacCOBOM MM OOBEMHOM JTOJIA BbIXOAA MPOJIYKTa pEeaKIuu
OT TEOPETHUYECKH BO3MOXKHOTO. 5. Pacuersl TeroBoro sddexra peakuuu. 6.
PacueTpl 00BEMHBIX OTHOLIEHUH Ta30B INPH XMMHYECKHX peakuusx. 7. PacueTsl
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEAKIHUM, €CIM OJHO U3
BEILIECTB JJaHO B BUJE PaCcTBOpa C OIPEACIICHHON MacCOBOU J0JIEH PACTBOPEHHOTO
BelecTsa. 8. PacueTsl SHEPrMM aKTUBALMM M KOHCTaHTBI CKOPOCTH PEAKLHU I10
DKCIIEPUMEHTAJIbHBIM ~ JaHHbIM. 9. PacdyeT KOHCTAaHTBI paBHOBECHS IO
PABHOBECHBIM KOHLEHTpauusm BeniecTs. 10. Pacuer paBHOBECHBIX KOHIEHTpALUN
BEILIECTB, €CIM M3BECTHBl MCXOJHBIE KOHLEHTPALMM BELIECTB M KOHCTAHTA
paBHOBecusi. 11. Pacuer pH pactBOpa CHIBHON KUCIOTBHI U CHIIBHOTO OCHOBAHUS,
eclii M3BeCTHa uX KoHueHTpauus. 12. Pacuer pH pactBopa ciaboii KMCIOTHI U
cJ1ab0ro0 OCHOBAHMSI, €CJIM U3BECTHA UX KOHIICHTPAIUS U KOHCTAHTa TUCCOLIMALIUY.
13. Pacuer pacTBOpUMOCTH COJIM, €ciii U3BecTHA BennuuHa ee [IP. 14. PacueTsl c
WCIIOJIb30BaHUEM 3aKOHOB DJIEKTPOJIN3A.

35



Pazpea 111

TemaTuuyeckoe NJIAHUPOBAHUE

Xumus 10 knacc (5 4 B Henemo, 170 1 B rox), 11 xmace (5 wacoB B Heaemnto 170 4 B rox)

Homep 6J10ka HanmenoBanmue 6s10Kka(MO1yJIs1) Koua-Bo =
(Mony.is) 4acoB
IIpakruyeckue | JImarnocruka Konr-
(1adopaTopHbIe) YA pPoJib-HbIE
padoThl padoThI
10 kaace
1 [ToBTOpEHME U yriayOieHne 3HaHu| 26 3 1
2 OCHOBHbBIE NOHSTHS] OPraHUYECKON XUMHUH 18 3
3 YTreBo1opoas! 45 5 1 1
4 Kucnoponoconepxaiine opraHuuecKiue COeJMHEHUS 32 3 1
5) A30T- U cepocoiepKaliiue COeTMHEHHS 16 2 1
6 buonornueckn akTHBHBIC BENIECTBA 25 2 1
7 BBICOKOMOJIEKYIISIPHBIE COEAMHEHMSI 8 1
Bcero 3a 10 kiaace 170 19 2 5
11 knace
1 Hewmerasl 50 3 1
2 OO6mue cBOiCTBa METAIIOB 5
3 MeTaJisl IJIaBHBIX NOATPYNI 18 1 1
4 MeTaiibl TOOOYHBIX MOATPYII 28 1 1
5 CtpoeHnue BeniecTna 14
6 Teopernueckoe onucaHne XUMUYECKUX PeaKuil 27 3 1
7 XuMHu4ecKas TEXHOJIOTHsI 10 1
8 XUMUs B OBCEIHEBHON JKU3HA 9 1 1
9 XUMHUsl B COBpEMEHHOM HayKe 9 1 1
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Bcero 3a 11 kiaacc

170

10

BCEI'O 3a ypoBeHb peajiuzauuu

340

29

10
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KanennapHo-temaTnyeckoe NJIAHMPOBaHUE Y4eOHOT0 npeaMera « XuMush,

10 xaace (5 4. B Heaearo, 170 4. B rox)

Ipuioxenne 1

Koua-Bo ara
Ne n/m Ne i/t Tema ypoka 4ACOB (e yqeé[{ oif Hezten)
Tema 1 IloBTOpenue u yriayosaenue 3Hanmi (28 4)

1 1 ATOMBI, MOJICKYJIBI, BEIIIECTBA 1 yue0.uen. Nol
2,3 2,3 CtpoeHue aToma 2 yueO.Hen. Nel,1
4 4 [lepuognueckuit 3axkoH u Ilepuoauueckas cucTeMa XUMHUYECKHMX 3JIEMEHTOB | 1

yue0.uHen. Nel

. . MenaeneeBa
5,6 5,6 Xumuueckas CBSI3b 2 yueb.Hem. Nel
7 7 ArperatHble COCTOSTHUS 1 yue0.ueq. No2
8-10 8,9,10 PacyeTsl o ypaBHEHUSIM XUMHUYECKUX peaKIui 3 yue6.Heq. Ne2,2,2
11-12 11,12 ["a30BbIC 3aKOHBI 2 y4eb.He. Ne2
13 13 Knaccudukanus XuMHUeCKUX peakiui 1 yue0.ue. Ne3
14-15 14,15 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU 2 yueb.Hex. Ne3,3
16 16 Baxneiiye kiaccbl HEOPraHUYECKUX BEUIECTB 1 yue6.Hem. Ne3
17 17 Peakiiun nonHoro ooMeHa 1 yue6.Hem. Ne3
18-19 18,19 Pemenwe 3ama4 mo teme «PacTBopbI» 2 yue0.Hex. Ned 4
20 20 Kostonassle pacTBOpEI 1 yueb.uen. Ned
21 21 IM'uaponus coneit 1 yueb.uem. Ned
22-23 22,23 KoMmnekcHble coeIMHEHNS 2 yueb.Hem. Ned,5
24 24 O6o06maromniee moBTopeHne 1no teme «OCHOBBI XUMHUN» 1 yue6.Heq. Ne5
25 25 KontponsHast pabora Ne 1 mo teme «OCHOBBI XUMHUH 1 yue6.Hem. No5
26 26 AHanu3 omuO0K U KOppeKlus 3HaHui 1o TeMe «OCHOBBI XUMHUM 1 yue0.He. Ne5
27-28 27-28 JMuaznocmuka Y/ (1 sman) 2 yue6.Heq. Ne5
Tema 2 OcHOBHBIC IOHATHS OPraHNYecKoi xumuu 18 u

29 |1 | peamer u 3HAYCHHE OPraHHYECKON XHMUU |1 yuae6.Hea. Ne6
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KoJua-Bo

JlaTa

Ne n/m Ne i/t Tema ypoka 4ACOB (Ne yseGHoii nexe)
30 2 Pemrenue 3a1a4 Ha ycTaHOBJIEHUE (POPMYIT YIIIEBOIOPOJIOB 1 yue6.Hexm. Ne6
31 3 [TpyuumHBl MHOTOOOPA3Mst OPraHUYECKUX COCTMHCHHUI 1 yueb.He. Ne6
32 4 DNEKTPOHHOE CTPOEHUE U XMMUYECKHE CBSI3U aTOMa yIriiepoJa 1 yueb.uen. Neb
33-34 5,6 CTpyKTypHas TEOpPHsI OPraHUYECKUX COSAUHEHHUH 2 yue6.Hexm. Ne6,7
35 7 CTpyKTypHasi H30MEPHS 1 y4eb.Heq. Ne7
36 8 [TpocTpaHCcTBEHHAS H30MEPHS 1 yueb.uem. No7
37-38 9,10 DnekTpoHHbIEe 3((HEKTH B MOJIEKYJIaX OPraHUYeCKUX COeIMHEHUN 2 yueb.Heq. Ne7
39 11 OcHOBHBbIE KJIacChl OPraHUYEeCKUX coelMHeHul. ['oMonoruueckue psiibl 1 yue0.uex. Ne®
40 12 Homenknarypa opraHuuecKkux COeqMHEeHUI 1 yueb.He. Ne§
41-42 13,14 OcobeHHOCTH ¥ KJIacCH(PHUKALKS OPTaHUYECKUX PEaKIIUH 2 yue0.men. Ne,8
43 15 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMY B OPraHUYECKOH XUMHHU 1 yue0.uer. Ne®
44 16 Pemenune 3amau M BBINOJHEHHE YHpaxkHeHUH 1o Teme «OxuciutensHo- | 1 y1e6 1161, Ned

BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKON XUMUU» T
45 17 OU3NKO-XUMHUUYECKHE METOJbl  HMCCICOBAaHUS CTPOCHHS MW  peaKIuoHHOH | 1

CIIOCOOHOCTH OPraHUYeCKUX COETMHEHUI yueo.uen. o9
46 18 O6o0611aromee noBTopeHue no TeMe «OCHOBHBIE TOHATHUSL OpraHudeckoi xumun» | 1 yue6.He. Ne9

Tema 3 YruaeBoaopoabl 45 4

47 1 Ankanbl. CTpoeHre, HOMEHKJIaTypa, n3oMepusi, pusnueckue cBoiicTa 1 yueb.uen. Ne9
48-49 2,3 XUMHYECKUE CBOMCTBA aJIKAHOB 2 yue6.uem. Ne9,10
50 4 [Tony4yeHne 1 MPUMEHEHHNE ATKAHOB 1 yue6.Hex. Nel0
51-52 5,6 Pemenne 3a1a4 ¥ BHIIOJHEHUE YIPAKHEHUH 110 TEME «AJIKaHbD» 2 yueb.uen. Nel0,10
53-54 7.8 [uknoankaHbl 2 yue6.Hen. Nel0,11
55 9 Ankenbl. CTpoeHUe, HOMEHKJIAaTypa, n3oMepusi, pusnueckue cBoiicTa 1 yueb.uen. Nell
56 10 [Tpaktuueckas pabora Ne 1. «CocraBiieHue MoJieneil MOJIEKyJl YTIIIeBOAOPOI0BY 1 yue0.uen. Nell
57-58 11,12 XUMHUYECKHEe CBOMCTBA aJIKEHOB 2 yueb.uea. Nell
60 13 [TosiydyeHne U NpUMEHEHHUE ATIKEHOB 1 y4e0.uen. Nel2
61-62 14,15 Pemenue 3a1a4y v BBIMOJHEHNE YIPAKHEHUH 110 TEME «AJIKEHBD) 2 yueb.uem. Nel2
63 16 ITpakTuyeckas padora Ne 2. «[losmyueHue STUIICHA U U3yYEHHE €r0 CBOMCTBY» 1 yueb.uen. Nel2
64-65 17,18 AnkanueHsl 2 yue0.Heq. Nel2,13
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Kou-Bo ara
Ne n/m Ne i/t Tema ypoka 4ACOB e yqeé:i oif Hexen)
66 19 [Momumepusanus. Kayuyk. Pesuna 1 yue6.unexn. Nel3
67 20 Ankunbl. CTpoeHHE, HOMEHKIJIATypa, H30MepHsi, u3nuecKue CBOMCTBA 1 yueb.Hem. Nel3
68-69 21,22 XHUMHAYECKHE CBOICTBA AJIKUHOB 2 yue6.Hen. Nel3
70 23 [Tony4yeHue M NpUMEHEHHE ATKHHOB 1 yue6.Hex. Neld
71-72 24,25 Pemenne 3amau ¥ BBINOJHEHUE YNPAKHEHUH MO TeMaM <«AJKaHbI», «AJKEHBD», | 2
yueb.uem. Nel4

«AJIKHHBD)
73-74 26,27 Apomarudeckue yrineBoaopoasl. CTpoeHue OEH30JIbHOIO KOJblla, HOMEHKIATypa, | 2

n3oMepusi, pru3nyecKre CBOMCTBA apEHOB yueo.uen. Neld
75-76 28,29 XHUMUYECKUE CBOMCTBA OCH30JIa H €r0 TOMOJIOI'OB 2 yueb.uem. Nel5
77 30 [TosiyueHne U NpUMEHEHNE apEHOB 1 yue0.uen. Nel5s
78-80 31,32,33 Pemenne 3a1a4 v BHIIOJIHEHUE YIPAKHEHUH MO TeME «APEHBI» 2 yue6.Heq. Nel5
81 34 [Ipuponubie wucToyHMKK yrieBomopogoB. Hedts, ra3, yroms. IlepBuunas | 1 yae6.men. Nel6

nepepabdoTKa yriIeBOJIOPOJIHOTO ChIPhSI
82 35 I'my6oxkas nepepabotka HedTu. Kpekunr, pudopmunr 1 yue6.Hen. Nel6
83 36 VYpok-koH(pepeHnuss «IKOIOTUYECKHE AacleKThl MPOMBIIUIEHHON mepepaboTku | 1

YIII€BOAOPOAHOIO CHIPhS» yuco.sen. Nel6
84-85 37,38 Pemrenue 3a1a4 v BBIOTHEHNE yIIPaKHEHHI 110 TeMe « eHeTHdecKkas CBsI3b MeXny | 2

Pa3TMYHBIMH KJIaCCaMU YTIIEBOJOPOJIOB yueo.nen. Nel6
86-88 39,40,41 ["aoreHonpon3BOIHBIE YTIIEBOIOPOIOB 3 yue6.Hex. Nel7
89-90 42,43 O6o061aroniee MOBTOPEHUE M0 TeMe «YTIIEBOAOPOIBD» 2 yueb.uem. Nel7
91 44 KonTponbHas padora Ne 2 o reme «YTI1eBOJ0POIbI» 1 yue0.uen. Nel8
92 45 AHanu3 ommOOK U KOppeKIIKs 3HaHUN 10 TeMe «YTJIEBOJOPOJIbI» 1 yueb.uen. Nel8

Tema 4 Kucioponoconepxaiue opranuieckue coequHenus 32 4

93-94 1,2 XUMUYEeCKHe CBOMCTBA U MOJTYYEHHE CIUPTOB 1 yue0.uen. Nel8
95-96 2,3 Pemenue 3a1a4 1 BbINOJHEHUE yIpakHEHUH 110 TeMe «CrupTs» 2 yueb.uen. Nel§,19
97 4 [Tpaktrueckas padota Ne 3. «Ilomyuenue 6pomdTaHa» 1 yue6.Heq. Nel9
98 5 MHOroaTroMHbl€ CIUPTHI 1 yueb.uem. Nel9
99-100 6-7 DeHOITBI 2 yueb.uen. Nel9
101 8 [IpocTeie 3¢upsl COUPTOB U (PEHOIOB 1 yueb.uex. No20
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KoJua-Bo

JlaTa

Ne n/m Ne i/t Tema ypoka 4ACOB (Ne yseGHoii nexe)
102-103 9-10 Pemienue 3a/1a4 1 BBIIOJHEHHE YITpaKHEHUN 110 TeMe «CIHpTHI M PEHOITBDY 2 yue6.Hex. Ne20
104-105 11,12 KapOonunbpHbIC COeAMHEHNUS: HOMEHKIIATYpa, U30MEpHs, PEaKIIUK MPUCOSANHEHUS | 2 yueb.Hem. Ne20,21
106-108 13,14,15 XUMHUYECKUE CBOMCTBA U METOJIbI TTOJIYYEHUsI KApOOHUIIHHBIX COCMHEHUN 3 yueb.uem. Ne2l
109 16 ITpakTnueckas paborta Ne 4. «[lonydeHue aneroHa» 1 yue6.uen. Ne21
110 17 KapOoHOBBIE KHCTOTHI 2 yue6.Hen. No22
111 18 Hpavlcmqecxas[ pabora Ne 5. «llomyueHue yKCycHOM KHUCIOTBI M H3ydeHue ee | 1 yueb.en, Ne22

CBOWCTB
112-113 19,20 @OyHKIIMOHAIBHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT 2 yqe0.uen. Ne22
114 21 [TpakTuueckas pabora Ne 6. «[lonyuenue stumnamerara» 1 yue6.Heq. Ne23
115-116 24,25 MHoroo0pa3ue KapOOHOBBIX KHUCIIOT 2 yqe0.uen. Ne23
117-119 26,27,28 Pemenue 3a1a4 v BeIoJIHEHUE ynpakHeHUH 110 Teme «KapOoHOBBIE KUCTOTHI» 3 yueb.Hem. Ne23,24
120-121 29,30 Ob6o6maromiee moBTopeHue Mo teme «Kuciaoponcoaepkaie opraHudeckue | 2 yae6.Hex. Ne24
COCIMHEHUS»
123 31 Kontponbaas padora Ne 3 mo Teme «Kucnopoaconepxamue opranudeckue | 1 yae6.Hen. Ne24
COCIMHEHUS»
124 32 Ananmu3 ommbOK W Koppekuus 3HaHuid no Teme «Kucnopoaconepxkamue | 1 yae6.men. No24
OpPTaHUYECKUE COCTUHEHHMSI»
Tema 5 A301- u cepocoaepxaniue coefuHenns 16 u
125 1 HuTpocoenunenus 1 y4e0.uen. Ne25
126-127 2-3 Juacnocmuxa Y/ (2 sman) 2 yue6.Heq. No25
128 4 AMMHBI 1 yue6.Heq. Ne25
129 5 ApomaTtndeckue aMuHbl. J{lnazocoeuHenus 3 yueb.uem. Ne25,26
130-131 6,7 Pemenue 3a1a4 ¥ BHIIOJHEHUE YIPAKHEHUH 110 TeME «AMUHBI» 2 yueb.uen. No26
132 8 CepooprannvecKkue COeIMHCHUS 1 yueb.uex. No26
133-134 9,10 I'eTepoLIMKIINYECKUE COEANHEHHUS 2 yueb.uen. Ne26,27
135 11 HlecTnusieHHbIE T€TEPOLIUKIIBI 1 yue0.uen. Ne27
136-138 12,13,14 Pemienue 3a1a4 1 BBINOJIHEHUE YIIPaKHEHHUH M0 TeMe «A30T- U cepocojepxkamue | 3 yae.nen. No27
OpPTaHUYECKHE BEIIECTBA»
139-140 15,16 O06o0miaromee MOBTOPEHUE MO TeMe «A30T- M CepocojepKallne OpraHudeckue | 2 yue6.Hem. No28

41




Koa-Bo
Ne n/m Ne i/t Tema ypoka 4ACOB e yqeé{i;ieuem)
BEIIECTBAY \
Tema 6 buosiornueckn akTMBHbIC BelllecTBa 254
141 1 OOm1ast XapaKTEpUCTHKA YTIEBOJOB 1 yue6.Heq. Ne28
142-143 2,3 CrpoeHue MoHOcaxapua0B. JIMHENHbIE U UKINYECKUE CTPYKTYPhI 2 yue6.Heq. Ne28
144-145 45 XHWMHYECKHE CBOMCTBA MOHOCAXapHUIOB 2 yue6.uem. Ne29
146 6 Jlncaxapubl 1 yue6.Hex. Ne29
147 7 [Tonucaxapuasl 1 yue6.uem. Ne29
148 8 [IpakTuueckas padbora Ne 7. «'uaponus Kkpaxmana» 1 y4e0.uen. Ne29
149 9 Penrenue 3a1a4 u BBINOJHEHNUE YIPAKHEHUH 110 TeMe «Y TIEBOAB» 1 yue6.uem. Ne30
150 10 XKupsl u macna 1 yue0.uen. Ne30
151 11 CemuHap «YTrneBoabl M JKUPbl — MCTOYHUKM DJHEPrMM B yesoBedeckoM | 1
yueb.nea. Ne30

OpraHu3Me»
152-153 12,13 AMUHOKHCIIOTBI 2 yue6.uem. Ne30
154 14 IlenTtunsl 1 yue6.uem. Ne31
155 15 benku 1 yue6.Hen. No31
156 16 CemuHap «CBs3b CTpOEHHsI OEIKOB C UX OMOJIOTHUECKUMU (DYHKIIUAMU 1 yue6.uem. Ne31
157-158 17-18 CTpyKTypa HYKJIEMHOBBIX KHCIIOT 1 yueb.uen. Ne31
159 19 buonoruueckas poib HyKJIEHHOBBIX KHUCIIOT 1 yue0.ue. Ne32
160 20 ITpakTnueckas paborta Ne 8. «VneHTH(UKAIMS OPraHUIECKUX BEIICCTBY 1 yueb.ue. No32
161 21 OO6oOmiaromee MoOBTOpeHHE MO TeMe «AsoTcojepxkamue U Ouojoruyecku | 1 yae6.men. No32

aKTHBHBIC OPTaHMYECKHE BEIIECTBAY
162 22 KonTponbnas padora Ne 4 o Teme «A30Tcoepkaiue u OMOoIOrnYecku akTUBHbIE | 1 yae6.men. No32

OpraHUYeCKHE BEIIECTBA
163 23 AHanu3 omuMOOK W KOppeKIHs 3HaHWH 1o TeMme «A3zoTcoiepxkame u |1

OMOJIOrMYECKH aKTUBHbIE OPIraHUYECKUE BEIIECTBA» yueo.sen. No32
164-165 24-25 Hmozosas konmpoavHas paboma 2 yueb.uen. Ne33

Tema 7 BpicOKOMOJIEKYJISIPHBIE COeIMHEHHs 8 U

166 |1 [Tonumepsl. (1 yue6.Hen. Ne33
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KoJua-Bo

JlaTa

Ne n/m Ne i/t Tema ypoka 4ACOB (Ne yseGHoii nexe)
167 2 ITpakTuueckas pabora Ne 9. «Pacno3HaBaH#e MIacTMacC» 1 yue6.Hen. Ne34
168 4 ITpaktrueckas padorta Ne 10. «Pacro3HaBaHue BOJIOKOHY 1 yueb.Hem. Ne34
170 7 3aKII0UYNUTEIbHBIN YPOK 1 yqeb.uen. Ne34

170

Bcero
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KaJIeHIlapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE y‘l@ﬁHOI‘O npeameTa «XI/IMl/IH»,

11 kaacc (5 4. B Hegearo, 170 4. B ron)

Kou-Bo ara
Ne i/ Ne i/t Tema ypoka YACOB e yqeé{[ oii HezesH)
Tema 1 Hemerasnbi 50 4.
1,2 1-2 Knaccudukanus npocteix BemectB. Bomopon 2 Yu.uenensl
3,4 3-4 T"anorens! 2 Yu.Henenal
5,6 5-6 XJ10p 2 Vyu.Henensnl-2
7,8 7-8 Kucnoponnsie coetnHeHust Xjaop 2 Yu.nenensa2
9, 9 XnopooaopoA. ConsiHasi KUCJIOTa 1 VYu.Henena2
10,11 10-11 ®dtop, OpOM, HOJT 1 UX COSTUHEHHS 2 Yu.nenens2-3
12 12 [Ipaktuueckass pabora Ne 1. PemieHue sKcnepuMEHTaNbHBIX 3a1ad mo Teme | 1
VYVu.uenenad
«l"anorenbn»
13 13 Pemrenre 3a1a4 v BBINOJHEHNE YIPAKHEHHUN 110 TeMe «['anoreHsi» 1 Yu.nenens4
14 14 XalpKOreHbl 1 VYu.Henenad
15 15 030H — ayutoTponHas MoIu(UKAIIKS KUCIOPOIa 1 Yu.Henenad
16,17 16-17 Juaznocmuxka Y/ (1 3man) 2 Yu.Henenss
18 18 [lepokcur Boopoaa U ero Npou3BOIHbIE 1 VYu.Henensd
19 19 Cepa 1 Yu.uenenad
20,21 20-21 Cepoojnopoj. Cynbhuisr 2 VYu.Henensab,b6
22 22 CepHUCTHIH Ta3 1 Yy.Henenab
23,24 23-24 CepHbIll aHTHJIPU U CepHAast KMUCJIOTa 2 Yu.uenenab
25 25 [Tpaktuueckass pabora Ne 2. PemieHue sKkcnepuMEHTANBHBIX 3amad 1Mo Teme | 1
VYu.Henens6
«XaJIbKOT€HBD»
26 26 Pemenne 3amad ¥ BBINONHEHHE YyopakHeHUHM 1o Temam «lamorens» u |1
Vu.uenens/
«XaJIbKOT€HBD»
27 27 DeMeHTHI NOATPYIIbI a30Ta 1 Yu.uenens/
28 28 A3sot 1 Yu.uenena/
29,30 29-30 AMMUaK U COIU aMMOHHUS 2 Yu.uenena/
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31 31 [Tpaktuyeckas padora Ne 3. «[lonmyyeHne aMmMHuaka U U3y4eHHUE ero CBOMCTB 1 Yu.nenens8
32 32 Oxcunel a3ora 1 VYyu.Henenn8
33,34 33-34 A30THas KHCIIOTa U €€ COJIU 2 Vu.nenena8
35,36 35-36 docdop 2 VYyu.Henenn8,9
37,38 37-38 dochopHblit aHTHAPUI U POCHOPHBIE KUCTOTHI 2 Yu.Henens9
39 39 Pemienue 3ama4 M BBINOJHEHHWE YHOPAKHEHUH MO TeMe «IJIeMEHTHl MmoArpymmsl | 1 Ve menens9

azora»
40 40 [Ipaktuueckass pabora Ne 4. PemieHune skcnepuMEHTANIBHBIX 3amad 1o Teme | 1

VYyu.Henensn9

«DIEMEHTBI TOJI'PYIIIBI A30TaY»
41 41 Yraepon 1 Yua.nenens10
42,43 42-43 CoenuHeHus yriepoja 2 Vu.uenenalO
44 44 Kpemunii 1 Yua.nenens10
45 45 CoenrHeHust KpEMHHUS 1 Vu.uenenalO
46 46 Pemennie 3amay v BBINOTHEHUE YHPAXHEHUH MO TeMe «DJNEeMEHThl MOArpymmsl | 1 Vanenensll

yraepoaa
47 47 bop 1 Vu.uenenall
48 48 O6o06maromnee moBTopeHue o reme «Hemeramsny 1 Yu.menensll
49 49 KonTtposbHast padota Ne 1 o teme «Hemeraiby 1 VYua.nenensll
50 50 AHanu3 ommOOK U KOppEeKIns 3HaHUH 110 TeMe «HemeTabny 1 Yu.menensll

Tema 2 O0mmue cCBOMCTBA METAJLIOB 54
51,52 1-2 CBoiicTBa M METO/IbI OJYUYEHHUSI METAILIIOB 2 Vu.uenenal?
53,54 3-4 CruiaBebl. 2 Vu.uenenal?2
55 5 Pemenue 3amau
Tema 3 MeTa/uibl IrJ1aBHbIX noArpynn 18 u

56 1 OO611ast XapaKTepUCTHKA MEIOYHBIX METAJIIOB 1 Vu.uenenal?
57 2 Hatpwii n xammit 1 Vu.wenenal3
58 3 CoenuHeHus HaTpUs U Kajaus 1 Vu.uenenal3
59-60 4-5 OO1m1ast XapaKTEepUCTHKA YIEMEHTOB TIaBHON noarpynmnsl 11 rpynmst 2 VYu.nenens13
61 6 Marsauii ¥ ero CoOeJUHEHNS 1 Vu.wenenal3
62-63 7-8 Kanbmuii u ero coenuHeHUs 2 Vu.uenenal4d
64 9 JKecTkoCcTh BOJBI M CTIOCOOBI €€ YCTpaHSHHS 1 Yu.Henensl4
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65-66 10-11 AnroMuHuN 2 VYu.nenensnld
67-68 12-13 CoenuHeHNs AIFOMUHUS 2 Vy.uenensals
69-70 14-15 O110BO U CBHHEI 2 Yua.nenens15
71-72 16-17 Pemenne 3agad W BBINOJHEHHWE YIOPaKHEHUH 10 TemMe «MeTaibl TJaBHBIX | 2 Va.nenensls,16
MOATPYII
73 18 [Mpaktuueckass pabdora Ne 5. PemieHue »KCHepUMEHTANbHBIX 3amad 1o Teme | 1
Vy.uenenal6
«MeTaJutbl TIaBHBIX TOATPYII
Tema 4 MeTa/uibl 10004HBIX HoArpynn 28 u.
74 1 OO6m1as XxapaKTeprCTHKa MEPEXOTHBIX METAIIJIOB 1 Vu.nenenal6
75-76 2-3 Xpom 2 Yu.Henensl6
77-78 4-5 CoenuHeHus XpoMa. 3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX M OKHCIUTENbHO- | 2 Veanenensl?
BOCCTAHOBHTEIIbHBIX CBOMCTB OT CTETICHU OKHCJICHUS MEeTajia
79-80 6-7 Maprasnert 2 Vu.genensal?
81 8 XKene3o Kak XUMUUYECKUI 2J1€eMEHT 1 Vu.nenensil?
82 9 JKene3o — mpocroe BemecTBo 1 Vu.uenensl8
83-84 10-11 CoenuHeHus xenes3a 2 Vu.uenensil8
85-86 12-13 Menb 2 Vu.Henenal8
87 14 [Ipaktuyeckas pabGora Ne 6. «llomydyenue wmegHoro kymopoca. Ilomyuenue | 1 Ve.renensilo
KEJIE3HOTO KYIIOpocay
88 15 Cepebpo 1 Vu.uenensil9
89 16 30J10TO 1 Vu.uenensl9
90-91 17-18 [uHK 2 Vu.nenensl9
92 19 Pryth 1 Vu.uenensi20
93-94 20-21 Pemenne 3amad W BEIMONHEHWE YNpPaXHEHUH 1Mo Teme «MeTauibl MOOOYHBIX | 2
Yu.nenena20
MOATPYII
95 22 [MpakTuueckass pabdora Ne 7. PemeHue 3KCIEpUMEHTANBHBIX 3ajad mo Teme | 1
VYua.nenens20
«MeTamnbsl MOOOYHBIX MOATPYIIT
96 23 ITpakTuueckas padora Ne 8. «Ilomyuenue conm Mopay 1 Vu.uenensi20
97-98 24-25 O6o06m1aromniee noBTOpeHue no Teme «MeTasuibl 2 Vu.uepemsi21
99 26 KonTtposnbHast pabora Ne 2 o teme «MeTajib» 1 Vu.uenensi2l
100 27 AHanu3 omnbOK U KOppeKLKs 3HaHUU 1o Teme «MeTalibhy 1 Vu.uenensi2l
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101 | 28 | Peruenue 3amau |1 Va.uenens2l
Tema 5 Crpoenue BemecrBa 14 4.

102-103 1-2 Anpo aroma. S nepHble peakuuu 2 Yu.uenens22
104 3 DJIeMEHTapHBIC MOHATHS KBAHTOBOW MEXaHUKH 1 Vu.Henemns22
105-106 4-5 DNIEeKTPOHHBIC KOHPUTYpAIIUH aTOMOB 2 Vu.Henemns22
107-108 6-7 KoBasneHTHasl cBsI3b U CTPOEHUE MOJIEKYII 2 Vu.Henensi22,23
109-110 8-9 Honnas cBsi3b. CTpoeHNnE HOHHBIX KPUCTAJIOB 2 Vu.unenensi23,23
111-112 10-11 Metainmnueckast cBsi3b. Kprcramuinueckue peneTku MeTauioB 2 Vu.nenensn23,23
113-114 12-13 MeXMOJIeKyIsIpHble B3aUMOJICHCTBHS 2 Vu.Henensn2424
115 14 O6o061matoiiee NoBTopeHue no reMe «CTpoeHHE BELECTBAY 1

VYu.nenena24

Tema 6 Teoperuueckoe onucaHue XUMHYECKUX peakuuii 27 4
116 1 TenoBbie 3 hEKTh XUMUYECKUX PEaKIHi 1 Vu.uenensi24d
117-118 2-3 3akoH 'ecca 2 Vu.uenensi25
119-120 4-5 OHTponus. Bropoil 3aKkoH TepMOIMHAMUKU 2 Va.uenens25
121-122 6-7 Ouneprus ['n06ca u KpuTepun caMONPOU3BOJIBHOCTH XUMHUYECKHX PEaKIIHi 2 Vu.Henemns25
123 8 Pemenue 3aa4 no teme «XuMu4eckasi TEpMOIUHAMUKA» 1 Vu.nenens26
124-125 9-10 CKopocTh XMMHUYECKOHN peakiMK. 3aKOH JEHCTBYIOIUX MAcC 2 Vu.uenensi26
126-127 11-12 Juacnocmuka YJ[ (2 9man) 2 Vu.Henemns126
128 13 Karamms. KatanmzaTopsl 1 Vu.nenensi2?
129 14 Xumnyeckoe paBHosecue. KoncTanTa paBHOBecus 1 Vu.uenensi27
130-131 15-16 [Tpunnun Jle Hlarense 2 Vu.nenensn2?
132-133 17-18 [Tpaktnyeckas pabota Ne 9. «CKOpPOCTh XMMHYECKHUX peakuui. Xumuyeckoe | 2 Ve.nenensi27,28
pPaBHOBECHE»

134 19 Honnoe npoussenenue Bojpl. BogopoaHslii nokasarenb 1 Vu.uenensi28
135-136 20-21 XUMHUECKOE PABHOBECHE B PACTBOpaxX 2 Vu.nenensi28
137-138 22-23 XUMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIH3 2 Vu.uenensi28
139-140 24-25 O6o06maroniee noBTopeHue no TeMe «TeopeTnyeckre OCHOBBI XUMUH 2 Vu.uemensi29
141 26 KonTponbnas pabora Ne 3 o reme «TeopeTnyeckne OCHOBBI XUMUM 1 Vu.Henens29
142 27 AHanu3 omunO0OK U KOPPEKLIUs 3HAaHUH 1o Teme «MeTaJlibl» 1 Vu.uemensi29

Tema 7 Xumnueckas texuoJsorus 10u
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143 1 Hay4nble IpUHIMIIBEI OPraHU3alld XUMUYECKOTO ITIPOU3BOJICTBA 1 Vu.nenens 29
144-145 2-3 [Tpon3BOACTBO CEPHON KHCIOTHI 2 Vu.uenens30
146 4 [Ipon3BocTBO amMMuaka 1 Vu.nenens30
147 5 [Tpon3BoaCTBO UyTryHa 1 Vu.uenens30
148 6 ITpon3BoaCTBO CTANIN 1 Vyu.uenena30
149-150 7-8 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl. «3elIeHas XUMHUS 2 Vu.uenensi3l
151 9 Kondepenmus no 3ammre NpoeKTHHIX padoT 1 Vu.Henemns3l
152 10 KoHdepeHnus 1o 3anmre NpoeKTHBIX padoT Va.uenens3l
Tema 8 XumMus B NoBCeAHEBHOM KU3HU 94
153 1 Xumus nuiy JIekapCcTBEHHBIE CPeICTBA 1 Vu.nenena3l
154 2 briToBast xumust 1 Vu.uenens32
155 3 ITurMeHTHI U KpacKku 1 Vu.Henemns32
157 4 [IpakTuueckas pabora Ne 10. «Kpanienue TkaHen» 1 Yu.Henena32
158-159 5-6 Hmozosas konmponvhas paboma 2 Vu.Henens33
160 7 XUMHUS B CTPOUTENIbCTBE 1 Va.uenens33
161 8 XUMUS B CEIIbCKOM XO3SIIICTBE 1 Vu.uenensi33
Tema 10 Xumus B coBpeMeHHOIi HayKe 9 4
162 1 OcoOEHHOCTH COBPEMEHHOW HaYKH 1 Vu.uenens 33
163 2 VIcTOYHMKM XMMHUYEeCKOH MH(OpMaIuu 1 Vu.uememsi33
164-165 3-4 O6o06maromee moBTopeHue 3a kype 11 kimacca 2 Vu.uemenst 33
166 5 Konmponvnasa paboma Ne 4. «limoeosas koumponvuas pabomay 1 Vu.uenens 34
167 6 Ananu3 ommbOK 1M KoppeKlus 3HaHuH 3a kype 11 kiacca 1 Vyu.uenens 34
168 7 KoHdepeHnus mo 3amure NpoeKTHBIX paboT 1 Vu.uenens 34
169 8 Pemenue 3amau 1 Vu.uenens 34
170 9 3aKIIFOYNTEIHHBIA YPOK 1 Vu.uenens 34
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IIpunoxenne 2

JlemoBepcHsi NTOrOBasi FTOA0BOM KOHTPOJILHOM PadoThI

(yriayoseHHslii ypoBeHnb), 10 kiace

(Oemosepcus umo2o80tl KOHMPOILHOU PAOOMbL COCMABILEHA HA OCHOBE OMKPBIMO20 OAHKA

sadanuu OUIIHN)

WHCTpYKIMS 110 BBIMOTHEHUIO PaOOTHI.
Ha BeinmonHenue utoroBoil padotsl no xumun aaercs 40 munyt. Pabora cocTout u3 nByx
JacTed, BKIIIOYAromuMX 15 3amanuid.
Yacte 1 comepxkurt 13 3amanuit. K kaxnaomy 3aganuto 1-9 mpuBomutcs 4 BapuaHTa
OTBETa, U3 KOTOPBIX OAUH BepHbIN. [Ipyn BeImonHeHun 3aganuii 10-13 3anummre oTBET
TaK, KaK yKa3aHO B TEKCTE 3aJaHusl.
UYacTts 2 BKIIOYAET 2 3a/1aHUs], HA KOTOPBIE CIEYET AaTh pa3BEPHYTHIM OTBET.
Bapuanr 1.
Yacts 1. Ilpu BeinoJHeHUM 3a1aHuii A1 — Ag BbIOepUTe M3 HECKOJbKNX BAPMAHTOB
0TBETA OJIUH BEPHbIM
1. Tomonorom opmanbaeruaa sBIseTCs

1) mpomaHanp 2) sTmiameraT 3) mpomaHoia  4) 3TaHoI
2. TlpomykToM ruapaTariu aeTUiIeHa SBISETCS

1) sraHon 2) aTHIICH 3) sraHab 4) ykcycHas KUCIIOTa
3. Tlpu oxucnennn npomanoia-1 oGpazyercs
1) nponwusieH 2) TpPOMaHOH 3) mponaHaib 4) npomnaH

4. AueranpIeruj pearupyer C
1) Brz(Bona) 2) Cu(OH)2 3) KOH 4) Na
5. T'mroko3za pearupyer ¢

1) Cu(OH)2 2) Br2(Bona) 3) NaOH 4) CuO
6. beH30i U3 arleTUIICHA B OJIHY CTAUI0 MOYKHO TOJIYIUTh PEaKIIUCH
1) neruapupoBaHuUs 2) TpUMepHu3aluu 3) ruapupoBaHuUs 4) rugpara
107078
/. AHUIUH pearupyert c
1) STHIOBBIM CIUPTOM 2) COJISHOHM KUCIIOTOMH
3) kapOOHATOM HATpPHUS 4) THAPOKCHUIAOM Kajusl
8. B cxeme npeBpaiieHuii 3TeH = X = 3TaHaJIb BEIIECTBOM X SIBIISETCS:
1) HCHO 2) CH3—O—CHs 3) C2HsOH 4) CaHe

9. OCHOBHBIM KOMIIOHEHTOM MPHPOHOTO Ha3a ABJIAETCS
1) C2Hs 2) C2H2 3) CHa 4) CeHe
10. YcTaHOBHTE COOTBETCTBUE MEXK/Y HA3BAHUEM COEIMHEHUS U €r0 MPUHAIIEKHOCTHIO
K ONpe/IeJEHHOMY KJIAcCy OPTaHMYECKUX BEIECTB.

HA3BAHUE COEJIMHEHUA KITACC OPTAHMYECKHX BEIIECTB
A) sTaHoI 1) rajoreHoNnpoU3BOIHBIC YIIIEBOIOPOIOB
b) anwnux 2) aMHUHBI
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B) stundopmuar 3) KapOOHUJIBHBIC COCAMHEHUS
I') nmuxmopmeran 4) crupTsl

5) cioxHBIE YPUPHI

6) mpocTbie FPHUPEI

A|B|B|T

11. YcTaHOBUTE COOTBETCTBHE MCXKAY Ha3BaHUAMHU ABYX BCUICCTB H PCAKTUBOM, C
MMOMOIIIBIO KOTOPOT'O MOKHO PAa3JIN4YNUTh 3TH BCUICCTBA.

HA3BAHUWSA BEIIECTB PEAKTHB
A) atanon u dhenon (p-p) 1) KMnOs (p-p)
b) kpaxman u caxaposa 2) ZnO
B) mponanoin-2 u rmuuepux 3) Br2 (Boan.)
I') aHuMIMH 1 OEH30. 4) Cu(OH):
5) L2 (p-p)
A|B|B|T

12. VYrneBomopo.sl psa arneTrieHa OyayT pearupoBarh C:
1) CzHs 2) KMnOq 3) Br, 4) HCOH 5) H2  6) CH4
A|B|B

13. denon B3aMMOEICTBYET ¢ pACTBOPAMHU:
1) KOH 2) FeCl; 3) H2SO4

4) Bro(p-p) 5) [Ag(NHs)2]OH  6) NaCOs

A|Bb|B

Yacrs 2.
14. Hanuimure ypaBHEHHUsI peakuii, C TOMOILbIO KOTOPBIX MOKHO OCYILIECTBUTh
cieayromue npeppaimenus. [Ipu Hanvcanuy ypaBHEHNH peakMii UCIIOJIb3YyITE
CTPYKTypHBIE (hOPMYJIBI OPTAHUYECKHUX BEIIIECTB.
CH3sCl, AICls,t KMnOg4, H*

NaOHrTs, t

CoHz — CeHs — X1 — X2—CeHsCOONa —  Xs
15. Onpenenure popMyIry yriieBo0poIa, MaccoBas JIOJIS yriiepoa B KOTOPOM
coctaBisieT 75%. OTHOCUTENbHAS IIOTHOCTH 3TOTO BEllleCTBa MO KucaopoAy paBHa 0,5.
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/lemoBepcHsi ”TOrOBasi rOA0BOH KOHTPOJILHOM padoThl padora

(yray0seHHblii ypoBenb), 1lkiacc

(0emosepcust umozosoii konmponwHoli pabomel cocmaeiena Ha 0CHo6e OMKPLIMO20 OAHKA 3a0aHULE
QUITN)

1 Bapuanr.

1. DnekTpoHHYI0 KOHMHUrypaluio ns?Np® B OCHOBHOM COCTOSIHMM UMEKOT aTOMBI U HOHEL
[udps! 3anumuTe B MOPsIKE BO3pACTAHUS.

2. YCTaHOBHTE COOTBETCTBHE MCXKAY Ha3BAaHHUCM BCUICCTBA U KJIIACCOM HCOPIraHUYICCKHUX

COCIMHEHUH, K KOTOPOMY OHO IIPUHAJIECKUT.
HA3BAHUE BEIIECTBA KIIACC COEJUHEHNN

A) cepHas KuCIIOTa 1) menoub

b) xnopua HaTpus 2) OCHOBHBIN OKCH/I
B) runpoxcua xanus 3) ocHOBaHuUE

I') oxcua kanbuus 4) ampoTepHbIi OKCUA

5) KHCITOTHI
6) cpeanue coau

A b B I

3. 115 MeTaHa XapaKTEpHBI:

1) peakuus ruaprUpoOBaHUS

2) TeTpasgpuueckas opMa MOJIEKYJIbI

3) HanMuue T- CBA3U B MOJIEKYJIe

4) sp3-rubpuau3sanys opOuTalieli aToma yriiepoja B MOJICKYJIe
5) peakiuu ¢ rajioreHoBOJ0POAAMHU

6) TopeHue Ha BO3AyXe ‘ ‘ ‘ ‘

4. Jluxpomat HaTpus IpopearupoBail ¢ ruapokcuaom Harpus. [lonydennoe BemecTBo X
o0paboTany cepHOM KUCIOTON, U3 00pa30BaBIIETOCS PaCTBOPA BBLACIWIN BEIIECTBO Y
OpaHXkeBoro 1peta. M3 npeaoxeHHoro nepevHs BelOepure BemecTsa X U Y, KOTOpbIe
COOTBETCTBYIOT ITIPUBEICHHOMY OIMCAHUIO.

1) Na 2Cr 20 7

2) Na 2CrOq

3) NaCrOq
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4) Na 3[Cr(OH) ¢]
5) Na 2S04
3anumuTe B TaOJUIy HOMEpa BHIOPAHHBIX BEIIECTB M10/] COOTBETCTBYIOIUMHU OYKBaMHU.

X Y

5.CokpallleHHOEe HOHHOE ypaBHeHue peakuun Ba?t + CO3% = BaCOs| cooTBercTByeT
B3aUMOJICHCTBHUIO:

1) BaClx(p-p) u CaCOs;

2) BaClz(p-p) u K 2COs(p-p);

3) Ba(NO 3)2(p-p) 1 CO2:

4) BaSO4 u Na 2COs3(p-p)

3anumuTe €ro B MOJIEKYJIAPHOM, TIOJTHOM HOHHOM BHUJIE, YKaKUTE LBET OCAKA.

6. I3 npennokeHHOro nepeyuHs: OKCUI0B BBIOEPUTE 1BA OKCUAA, KOTOPbIE
B3aUMO/ICVCTBYIOT C BOJIOM.

1) SiO:

2) P 205

3) BaO

4) Al 203

5) CuO

3anumninTe B MOJIe OTBETa HOMCpa BBIGpaHHBIX OKCH OB

7. YCTaHOBHUTE COOTBETCTBUE MEXKAY CXEMOM PEAKIMY U U3MEHEHHEM CTEIICHU
OKHCJICHUS BOCCTAHOBHUTEIS B ATOW pEaKIUH: K KaXXI0H MO3UITUH, 0003HAYCHHOM
OYKBOM, MOIOEPUTE COOTBETCTBYIOIIYIO MTO3HITNIO, 0003HAYCHHYIO ITU(POI.

CXEMA PEAKIINUA N3MEHEHUE
CTEIIEHA
OKUCJIEHUA
BOCCTAHOBUTEJIA
A) NHz + MnO2 — N2 + Mn 203 + H 20 1)-3—0
B) Zn + KNO3 + KOH + H 0 — 2)-1—0
— K 2[Zn(OH) 4] + NH3 3)0 — +2
B) CaH; + H 2S — CaS + H2 4)0— +4
NS +KOH — K>S+ K2S03 +H:20 5)+2 — +4
6) +4 — +6
3anuiure B TaOJIHIly BEIOPaHHbIE HUQPHI T10]] COOTBETCTBYIOIIMMH OYKBaAMU
A b B )
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8. YcraHOBHTE COOTBETCTBHE MEXTY (DOPMYIIOH COJIM M OTHOIIICHHEM €€ K TUIPOIIU3Y: K
KaX/101 MO3UInH, 0003Ha4eHHOI OYKBOM, TO10epUTE COOTBETCTBYIOIIYIO TTO3HUIIUIO,
0003HavYeHHYIO ITUDPOI.

OOPMVIJIA COJIN OTHOIIEHUE K THAPOJIN3Y
A) MgBr2 1) runponuzyercs o KaTUOHY

B) (CH3COOQ) .Cu 2) TUAPOIU3YEeTCS 10 aHUOHY

B) Fe 2(SO4)3 3) TUAPOIU3YETCS 110 KATHOHY U aHUOHY
') NaF 4) ruaposIn3y He TOoJIBEpraeTcs

3anuiuTe B TabIuUIly BRIOpaHHbIE UG PHI 0T COOTBETCTBYIOIIMMHU OYKBaMHU.

A b B I

9. HCHOHBSY}I MCTO[ 3JICKTPOHHOI'O 6aHaHCEl, COCTABbTC YPABHCHHUC PCAKIINH:
K2Cr207 + HaSO4 + SO2 = Cra(S04)3 + KoSO4 + ...

Vxkaxure OKHUCIHUTCIIb, BOCCTAHOBUTCIIb.

10. Paccunrarh Maccy METaJUIMYECKOTO OCaJIKa, 00pa30BaBILIETOCs PU HATPEBAHUU
9,2 T ykcycHoro anpaeruaa u 15,9 r ammuadnoro pactsopa okcuaa cepeopa(l), eciu
MaccoBast 10J1s BBIXOJa IMTPOAYKTa cocTaBmiIa 96% 10 CPAaBHEHUIO C TEOPETUUECKHU
BO3MO>KHBIM.
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IIpunoxenne 3

KpuTtepun BbicTaB/IeHUsI 0TMETOK M0 Y4eOHOMY NpeaMeTy « XuMMsi»

Hcxoas n3 mOCTaBIICHHBIX LIETIEH M BO3PACTHBIX OCOOEHHOCTEH 00yJaronmxcs,
HEO0OXOJIMMO YYUTHIBATh: MPABUILHOCTDh U OCO3HAHHOCTD M3JIOKEHUS MaTepHaa,
MOJIHOTY PACKPBITUS NOHITHI U 3aKOHOMEPHOCTEN, TOUHOCTh YIOTPEOICHHUS
TEPMHUHOJIOTUH; CAMOCTOSATEIBHOCTh OTBETA; JIOTHUYHOCTb, I0Ka3aTEIbHOCTh B
U3JI0’KEHUU MaTepHaa; CTerneHb ChOPMUPOBAHHOCTH UHTEIUIEKTYaIbHBIX,
0011ey4eOHBIX, CTICITU(PUISCKUX YMECHUH.
KpuTtepuu oueHKH YCTHOTO OTBeTA:

OtMmeTKa «5»: OTBET MOJIHBIN U MPAaBUIIbHBIN, OCHOBaH HA N3yYEHHOU T€OpUH,
U3JI0’KEH JIOTUYHO, MOCIEA0BATEIBHO, TUTEPATYPHBIM S3BIKOM.
OtmMmeTKa «4»: OTBET IMOJIHBIN U MPABUIBHBIN HA OCHOBAHUH U3yYEHHBIX TEOPHH,
W3JI0KEH B ONPEICICHHON JOTUYECKON MTOCIEA0BATENBHOCTH, P TOM
JIOTTYIIEHBbI 2-3 HECYIIECTBEHHBIE OMIMOKH, UCIIPABICHHbIE YUEHUKOM I10
TpeOOBaHUIO YUHUTEIIS.
OtmMmeTKa «3»: OTBET MOJHBIN, HO TP 3TOM JIOMYIIEHBI CYIIIECTBEHHBIC OIUOKH,
WJIM OTBET HEMOJHBIN, HE UMEET JIOTUYECKOH MOCIeA0BATEIbHOCTH.
OtmeTKa «2»: Ipy OTBETE OOHAPYKEHO HEMOHUMAHUE YyYalllUMCSI OCHOBHOTO
coJiep>kaHusi y4eOHOTO MaTepuana, Wid AOMYIIEHbI CYIIECTBEHHBIE OIINOKH,
KOTOPBIC YUAIIUNCS HE MOXKET UCIIPABUTH MPU HABOISIIUX BOMPOCAX YUUTETIS.

KpuTepun oneHkn NpakTH4ecKNUX yMeHUH (AKCIEPUMEHTAJIbHBIX YMEHUI):
OtmeTKa «5»: paboTa BBIIIOJIHEHA MOJIHOCTBIO U TIPABUIIbHO, CJI€JIaHbl BEpHbIE
HaOJIOZCHNS U BBIBObI, SKCIIEPUMEHT OCYIIECTBJICH M0 IJIaHY C Y4€TOM OXPaHbl
TpyJa U MpaBuj paboThl C BEIIECTBAMU U 000PYIOBaHUEM, MPOSIBICHBI
OpraHu3alMOHHO- TPYAOBbIE YMEHHUS (ITOAEP)KUBAETCS YUCTOTA paboyero Mecta
U TOPSIIOK Ha CTOJIE, SKOHOMHO MCIIOJIb3YIOTCSl PEaKTUBBI).
OtmeTKa «4»: MpaBUIIHHO BBINOJIHEHA paboTa, clesIaHbl BEpHbIE HAOIIOACHUS U
BBIBOJIbI, HO TIPY ATOM KCIIEPUMEHT MPOBEACH HE TIOTHOCTHIO HITU JIOMYIICHBI
HECYIIECTBEHHbIE OIIMOKHU B paboTe ¢ BEUIECTBOM U 000PYI0BaHUEM.
OtmMmeTKa «3»: MpaBUIIbHO BBIMOJIHEHA padoTa He MeHee 50% wnu qomyrieHa
CYIIIECTBEHHAs OIMUOKA B X0J1€ IKCIIEPUMEHTA, B OOBSICHEHHUH, B 0(OpMIICHUU
paboThl, B COOJIIO/IEHNHU MTPaBUII OXPaHbl TPyla P paboTe ¢ BellecTBaMH U
000pya0BaHHEM, KOTOpast UCIIPABIISIETCS 10 TPEOOBAHUIO YUUTEIIS.
OtmeTka «2»: nomymieHsl 2 U 0oJiee CyIIeCTBEHHBIE OIMOKHU B X0/1€
IKCIIEPUMEHTA, B O0BSICHEHUU U 0(OPMIICHUN PAOOThI, B COOIIOACHNH TPaBUII 10
oXpaHe TpyJa pu paboTe ¢ BellecTBaMu U 000pyI0BaHUEM, KOTOPBIE yUaluiics

HE MOXET UCIIPAaBUTH I10 Tpe6OBaHI/IIO YUUTCIIA.
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Kpurepumn onieHK# BbINOJTHEHUSI TECTOBBIX PadoT:
OTMmeTKa «5»: CTaBUTCS B TOM Cllydae, €ClIi BepHbIe OTBETHI cocTaBisitoT 91-100
% BBINOJIHEHUS pa0OThI (BBICOKUN YPOBEHb OCBOEHHUS).
OtMmeTKa «4»: CTaBUTCS B TOM Cllydae, eciii BepHble 0TBeThI cocTaisitoT 70-90 %
OT 0O0IIEro KOJIMYECTBA 3a1aHU (OBBILIEHHBIM YPOBEHb OCBOCHHS).
OtmeTKa «3»: CTaBUTCS B TOM Cllydae, €CJIM BEpHBIE OTBETHI cOCTaBIsA0T 50 — 69
% oT 00111ero KoJIM4ecTBa 3aaHui (0a30BbIi YPOBEHb OCBOCHHUS).
OTMeTKa «2»: CTaBUTCS B TOM CJIy4yae, €CIM BEpHbIE OTBETHI COCTABIISIOT MEHEE
50% ot o0111ero KoMYecTBa 3aJaHUN(ITOHUKEHHBIA U HU3KUN YPOBEHb OCBOCHMUS).
Kputepun onieHku pelnieHns pacu€THbIX 3aa4:
OTMmeTKa «5»: B IOTHYECKOM PACCYKICHUM HET OLIMOOK, 3a/1aya pelieHa
paloOHaAIBHBIM CIIOCOOOM.
OtMmeTKa «4»: B JIOTMYECKOM PacCyKIACHUH U PEIICHUH HET CYIECTBEHHBIX
omurOO0K, HO 3a7a4a
peleHa HepalroHaJIbHO WM JOIYIIEHO He OoJiee ABYX HECYIECTBEHHBIX
OIIHOO0K;
OtMmeTKa «3»: B JIOTHUYECKOM PacCyX JACHUH HET CYILIECTBEHHBIX OIIMOOK, HO
JIOTIyIIeHa oIIKOKa B MaTEMAaTUYECKUX pacyeTax.
OTMmeTKa «2»: UMEIOTCS CYILIECTBEHHbBIE OIIMOKU B JIOTHYECKOM PacCyKJIEHUH U B
peLeHHH.
Kputepun orieHKr caMOCTOSATEIbHON U KOHTPOJIBHOM paOOTHI:
OtmeTKa «5»: paboTa MOTHOCTHIO BBIIIOJIHEHA; YUYEHUK CAMOCTOSITEIbHO
CHpaBIISIeTCS € MPEUI0KEHHOM paboTOM U B CHJIaX BBIINOJIHATH JONOJHUTEIbHBIE,
TBOPUYECKHE 3a/1aHUS UM 33JaHKsl OBBIIIEHHON CIOXKHOCTH.
OtmeTka «4»: paboTa BBIIIOJIHEHA ¢ HEOOIBIIMMH HEJOUETAMU; YUEHUK
CIPABJIETCA C MIPEITI0KEHHON paboTOM, 10MyCcKaeT HEerpyoble OMIMOKH.
OtmeTka «3»: paboTa BBIIIOJIHEHA YACTUYHO; YUEHUK JOMYCKAeT OMIUOKH.
OtmMmeTKa «2»: paboTa He BBITIOJHEHA; YUEHUK JTUO0 BOOOIIE HE CIIPABIISETCS C
paboToil, TMOO BHINOIHAET JIUIIL HEOOJBIIYIO €€ YacTh C MOMOIIBIO YUUTENS U C
rpyObIMU OIIMOKAMHU

Ilepeyenb omInOOK

I'pyovie owiuoxu
1. He3nanue onpeneneHnil OCHOBHBIX OHATHM, 3aKOHOB, IPABUJI, OCHOBHBIX
MOJIOKEHUI Teopuu, GOpMyI1, OOIETPUHSITHIX CUMBOJIOB 0003HAYCHUS
($U3NYECKUX BEIUYNH, SAMHNLl U3MEPEHUS.
2. Heymenue BbIIEINTH B OTBETE TJIABHOE.
3. Heymenue npuMeHsITh 3HaHUS JUIsl pEelIeHHs 3a1a4
4. HeymeHue noAroToBUTh K paboTe yCTaHOBKY WJIM JabopaTopHOE 000pyI0BaHUE,
IPOBECTH OTBIT, HEOOXOJUMBIE PACUEThI, MIIM UCIIOIB30BATh MONYYCHHBIE JAaHHbBIC IS

BBIBOJOB.
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5. HeOpexHoe oTHOLIEHUE K 1a00paTOpHOMY 000pYI0BaHUIO

6. Hapymenue tpeGoBanuii npaBui 0€30MacHOr0 TpyJa P BHIIOJIHEHUU
HKCIIEPUMEHTA.

Hezpyouvie outuobxu

1. Herounoctu opMyIUpOBOK, ONPEICACHUN, TOHATUN, 3aKOHOB, TEOPHUH,
BBI3BaHHBIE HETIOJTHOTON OXBaTa OCHOBHBIX ITPU3HAKOB OMPEIEIIEMOTO TIOHSATHUS,
OIIMOKH, BEI3BAHHBIE HECOOIIOICHUEM YCIOBUM MPOBEACHUS ONBITA WU U3MEPEHHIA.
2. HepanmonanbsHbIi BBIOOp X0/1a peLIeHUsI.

Henouérnl

1. HepanmoHanpHBIC 3aIMCH TTPU BBIYUCIICHUSIX, HEPAIIMOHAIBHBIC IPHUEMBI B
BBIYHCIICHUH, TPe0OpPa30BaHUU U PEILICHUU 3a/1a4.

2. ApudmeTnyeckne OMMOKHA B BEIYUCICHUSIX, €CITH 3TH OIMHUOKH rpy0oo He
HCKaXXalOT PeaTbHOCTh TOTYYSCHHOTO Pe3yiIbTaTa.

3. OTaenbHbIE MOTPEIIHOCTH B (POPMYIMPOBKE BOMPOCA WIIK OTBETA.

4. HeGpesxHoe BBITMOTHEHHE 3aITUCEl, YepTexkel, cxeM, TpaduKoB.

5. Opdorpaduueckue 1 MyHKTyaI[MOHHBIE OIIUOKU
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