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IosicHuTeIbHAS 3aNIMCKA

[Iporpamma o xumun juis 10-11 xinaccoB pa3paboTaHa B COOTBETCTBHU U Ha OCHOBE:

- @enepanbHOTO TOCYIAPCTBEHHOTO 00pa30BATENbHOTO CTaHJApTa CPEAHEro OOIIero
oOpaszoBanus (mpuka3 MuHucTtepcTBa oOpazoBanust U Hayku PD ot 17 mas 2012 Ne 413, ¢
W3MEHEHUSAMH ),

- [IpuMepHO# OCHOBHOM 00pa30BaTEIILHON MPOTPaMMBbI CPETHETO 00IIero 00pa3oBaHUs
(omoOpena pemreHreM QeneparTbHOTO YIeOHO-METOIUISCKOT0 00BEIMHEHHUS TI0 00IEeMY
oOpa3oBaHuIO, MPOTOKO OT 28 ntoHs 2016 1.Ne 2/16-3),

- AdanaceeBa M.H. Xumust. Paboune nporpamwmsl. [IpenmeTHast TuHus y4eOHUKOB
I'.E.Pym3uruca, ®©.I'.®enpamana. 10-11 kmaccsl: yuebd.mocobue s o0meoopa3oBar.
opranuzaiuii: 6a3oBeiii ypoBeHb.- M.: [Ipocsemienue, 2017.

- YueOnslii Tuiad mkossl Ha 2020-2021 yaeOHslii ro.

1. IInanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa

B pe3yabTaTe u3yueHusi yaeOHOro npeamera « XuMmsh» Ha yPOBHeE CpPeTHEr0
0011ero oopa3oBaHus:
BbinmycKHUK HA 0230BOM YPOBHE HAYYHUTCS:

—  pacKphIBaTh Ha TpPHUMEpPax poJb XAMHU B (OPMHUPOBAHWU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA B B IPAKTUYCCKON JCSITEITLHOCTH YEIIOBEKA;

— JIEMOHCTPHpOBATh Ha TIPUMEpax B3aWUMOCBS3b MEXKIYy XUMHEH W  JIpyruMu
€CTECTBCHHBIMU HayKaMH;

—  pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TCOPHH XUMHIECKOTo cTpoeHUss A.M. ByTieposa;

— mnoHuMarth ¢usndeckuii cmeica I[lepuoamdeckoro 3akona J[.M. MeHnneneeBa u Ha €ro
OCHOBE OOBSCHATH 3aBUCHMOCTH CBOMCTB XHMHUYECKHX OJJIEMEHTOB M OOpa30BaHHBIX HMU
BEIIIECTB OT AIEKTPOHHOTO CTPOCHUS aTOMOB;

—  OOBSCHATH MPUYMHBI MHOTOOOpAa3us BEIIECTB Ha OCHOBE OOIIMX IMPEACTaBICHUA 00 MX
COCTaBe U CTPOCHHUU;

—  TNPUMEHSTH TpaBUIa CUCTEMATHYECKON MEXIYyHAPOJAHOW HOMEHKJIATYPhl KaK CpEeJCTBa
paszIuyueHus U UISHTH(DHUKAIINN BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

—  COCTaBIIATh MOJICKYJISIPHBIE W CTPYKTYpHBIE (OPMYJIBl OpPraHUYECKHUX BEIIECTB Kak
HOcUTeNeH WHPOpPMAaMK O CTPOCHUHM BEIIECTBA, €r0 CBOWCTBaX M MPUHAICKHOCTH K
OTIPEICTICHHOMY KJIaCCY COCTMHECHHI;

—  XapaKTepH30BaTh OPraHMYECKHE BEIIECTBA II0 COCTaBY, CTPOCHHUIO W CBOHCTBaM,
YCTaHaBJIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXy JaHHBIMHU XapaKTepHUCTUKAMH BEIECTBA,

—  TPUBOJUTH TNMPUMEPHl XUMHYECKHX PEaKIMi, PACKPBIBAIOIIMX XapaKTEepHbIC CBOHCTBA
TUMHYHBIX TPEJICTABUTEIICH KJIACCOB OPraHMYECKUX BEIISCTB C IEJIbI0 MX HIACHTHU(PUKAHUHA U
00BSICHEHHS 001aCTH IPUMCHCHUS;

—  NPOTHO3UPOBATH BO3MOXXHOCTHh IMPOTEKAHHUS XUMHUYCCKHUX PEaKIMi HAa OCHOBE 3HAHHH O
TUTAX XMMUYECKON CBS3U B MOJIEKYJIaX PeareéHTOB M X PEaKIIMOHHOW CIIOCOOHOCTH;

—  HCIIOJb30BaTh 3HAHUA O COCTaBe, CTPOCHMM M XUMHUYECKUX CBOMCTBAX BEIICCTB IS
0€30MacHOTO MPUMEHEHUS B IPAKTUUECKOH JeATeNbHOCTH;

—  TPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOIb30BaHUS MPOIYKTOB MepepadoTku HehTH U
MPUPOJHOTO Ta3a, BBICOKOMOJEKYISIPHBIX COCAUHEHHH (TOJMITUIICHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

—  TPOBOAMTH OTBITHI MO PACMO3HABAHUIO OPTaHUYECKUX BEIECTB: TIHUIEPHHA, YKCYCHOU
KHUCTIOTBI, HETPEAENbHBIX )KUPOB, TIFOKO3bI, Kpaxmala, 0eJIKOB — B COCTaBE MUILEBHIX TPOTYKTOB
1 KOCMETHYECKUX CPE/ICTB;

—  BJIAJAETh NpaBUJIAMU U TpueMaMu 0e30macHOW pabdOThl ¢ XUMUYECKHUMH BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHUEM;



—  YCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu U CMEIIEHU XUMUYECKOTO
paBHOBECHS OT PA3MUYHBIX (PAKTOPOB C MLENbIO OINPEACICHUS ONTHMAJIbHBIX YCIOBHIA
IIPOTEKAHUSI XUMHUECKUX IPOLECCOB;

—  IPUBOJUTH INPUMEPHI THJPOIN3a COJIEH B IOBCEHEBHON KU3HU YEJIOBEKA;

— IpPUBOJUTH HPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI B  MpPUPOE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

— IOpPUBOJUTH MPUMEPbl XUMHYECKUX pEaKUuil, pacKpbIBalOLIUX OOLIUME XUMHUYECKUE
CBOMCTBA MPOCTHIX BELUIECTB — METAJIJIOB U HEMETAJLJIOB;

— TOPOBOAMTH pacyeThl HAa HAXOXACHHUE MOJEKYJIIpHOW QOpMynbl YriaeBoAOpoJa IIo
IIPOJIyKTaM CrOpaHMsl U MO €ro OTHOCUTEJIBHOM IJIOTHOCTH M MAacCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIILIIUX B €r0 COCTaB;

— BJaAETh IpaBWIaMU O€30MacHOr0 OOpallleHHs C €AKUMH, TOPIOYMMU U TOKCHUHBIMH
BEIIIECTBAMU, CPEACTBAMH OBITOBOM XUMUM;

—  OCYILECTBJIATh TOUCK XMMHUYECKOM HMH(QOpPMAlMM [0 Ha3BaHUSAM, WICHTUPHUKATOpaM,
CTPYKTYpPHBIM (pOpMYyJiaM BEIIECTB;

— KPUTHYECKH  OLIEHMBAaThb M  HMHTEPIPETUPOBATH  XMMHUYECKYI0  HH(OpMAIHIO,
COJIEpKAIIYIOCS B COOOIIEHHSIX CPEACTB MaccoBOi nH(opMamu, pecypcax MHTepHera, HaydHO-
MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LEJNSX BbISBICHUS
OLIMOOYHBIX CYXJIeHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

—  TOPEICTaBJISATH MYTH pPELIEHUsS TJI00aJbHBIX MPOOJEM, CTOALIUX IEpes YeIOBEYECTBOM:
9KOJIOTMUECKUX, SHEPTeTUUECKHX, ChIPhEBBIX,  POJIb XUMUHU B PEIIEHUHU 3TUX MPOOIEM.

BoInycKHUK HAa 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThCS:

—  WIIIOCMPUPOBAmMb HA NPUMEPAX CMAHOBIEHUe U IBOTIOYUIO OPSAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX DMANAX ee PA38UmusL;

—  UCNONb3068aMb MemoObl HAYYHO2O NO3HAHUS NPU 6bINOJHEHUU HNPOeKmo8 U YueOHO-
UCCe008aMENbCKUX 3a0ad NO U3YYEHUIO CBOLUCMS, CHOCOD08 NONYYEeHUs U PACHO3HABAHUS
OP2AHUYECKUX BeUjeCns,

—  00®ACHAMb Npupody U CHOCoObl 00PA306AHUS XUMUHECKOU CGA3U: KOBALEHMHOU
(NONAPHOU, HENOAAPHOU), UOHHOU, MEMALIUYECKOU, B000POOHOU — C Yelblo OnpedeieHus
XUMUYECKOU AKMUBHOCTU e eCNE,

—  YCMAHABIUBAMb 2EHEMUYECKYI0 CB3b MeNHCOY KIACCaMU OpPeaHUYecKUux eeujecme OJis
000CHOBAHUS NPUHYUNUATLHOU 8O3MONCHOCMU NOTYYEHUS. OP2AHUYECKUX COCOUHEHUL 3A0AHHO20
coCmasa u cmpoenusi;

—  YCMAaHAasIueamv 63auUMOCEA3U Mencoy hakxmamu u meopuetl, NPUYUHOU U C1eOCMBEUemM
npu awanuze NpoOIeMHBIX cumyayuii U 00O0CHOBAHUU NPUHUMAEMbIX PEUeHUll HA OCHO8e
XUMUYECKUX 3HAHUIL.

B pe3yibTaTe 0cBOEHHSI Kypca XHMHH BBIYCKHUK copMuUpyeT
IIpenMeTHbIE pe3yabTaThI:

1) mpezcTaBieHHEe O MECTE XUMHH B COBPEMEHHOM HAyYHON KapTUHE MUPA; TOHUMaHHE
poi XMMHUU B (POPMHUPOBAHHM KPYyrozopa ¥ (yHKIMOHAJIBHOW TPAMOTHOCTH YEJIOBEKA JUISI
pelIeHNs MPaKTUYECKUX 3a1a4;

2) BiaJieHue OCHOBOTIOJOTAIOIIMMHI XUMUYECKUMU TTOHSATUSIMU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEH U CUMBOJIUKOM;

3) BNajieHHe OCHOBHBIMH METOJIaMH HAYYHOTO TMO3HAHUS WCHOJIb3YEeMBIMU B XMMHHU:
HaOMOJIeHNe, OMUCaHWe, HW3MEpEeHHe, HKCIEPUMEHT; yMeHue oOpabaTeiBaTh, OOBICHITH
pe3ynbTaThl MPOBEACHHBIX OMBITOB U JENaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTh MPUMEHATH
METO/IbI IO3HAHUS TIPU PEIICHUU MPAKTUUECKUX 3a/1a4;

4) ymMeHHe JaBaTh KOJHMYECTBEHHBIE OLIEHKH U MPOBOJUTH PACUETHI MO0 XUMUYECKUM
dbopMynam U ypaBHEHHSIM;

5) BnajieHWe TpaBHIAMU TEXHUKU O€30MaCHOCTH TPU HCIOIB30BAHUU XUMUYECKUX
BEIIIECTB;



6) yMeHHE KIACCH(HUIMPOBATH OPraHMYECKHE BEIIECTBA W PEAKIUH IO pPa3HBIM
IIPU3HAKaM;

7) yMEHNE OIMUCHIBATh U Pa3/IM4aTh U3YUYEHHBIE KJIACChl OPraHUYECKUX BELIECTB;

8) ymeHue Jenartb BBIBOJBI, YMO3AKIIOUEHHS U3 HAOMIOACHUM, XUMUYECKUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB [0 AHAIOTUHU C
W3Y4YEHHBIMU;

9) ymeHHe CTpYKTYypUpOBaTh WM3Y4YEHHBI MaTepual UM XUMHUYECKYK HH(dOpMaluio,
MIOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB;

10) coOCTBEHHYIO MO3UIIHIO TT0 OTHOLICHUIO K XUMUYECKOH MHPOPMALIUH, TTOTy4aeMOi
U3 pa3HbIX UICTOYHHUKOB;

11) ymMeHue aHaau3upOBATh U OIEHUBATH MOCIIEICTBUS MMPOU3BOJICTBEHHON U OBITOBOM
NeSITeIbHOCTH, CBSI3aHHOM C MepepabOTKOM OpraHMYECKUX BEILECTB,

12) oBnameHre OCHOBAMHU HAYYHOTO MBIIIUICHUSI, TEXHOJOTUEH MCCIIEA0BATEIBCKON U
MPOEKTHOM ACSATEIbHOCTH;

13) ymeHue npoBOAUTH SKCIEPUMEHTHI pa3HOU TMAAKTUYECKON HaNpaBIeHHOCTH;

14) ymeHue oka3bpIBaTh MEPBYIO MOMOIIIb PU OTPABJICHUAX, 0KOTaX U APYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMMU U J1a0OPaTOPHBIM 000PYAOBAHUEM.

MeTtanpeaMeTHbIe pe3yJabTaThl:

1) yMeHue cTaBUTh LEJIH U HOBBIE 3371a4y B yueOe U M03HaBaTeIbHOM NesTeIbHOCTH;

2) oBiaJieHuE MpUEeMaMHi CaMOCTOSITEILHOTO MJIAHUPOBAHUS MyTeH JOCTUKEHUS 1LIEIH,
yMeHUs BBIOUpaTh 2(HEKTUBHBIE CTIOCOOBI pEIeHUsT y4eOHBIX U TTO3HABATEIIBHBIX 3a/a4;

3) yMeHHEe COOTHOCHUTDH CBOM JIEUCTBUS C TUIAHUPYEMBIMH PE3yIbTaTaMH;

4) yMeHHE OCYIIECTBISTh KOHTPOJb B TIpOIECCe JOCTHKEHHsS pe3yabTaTa,
KOPPEKTUPOBATh CBOU JACHCTBUS,

5) ymMeHHe OLIEHUBaTh MPAaBUJIBHOCTH BBINMOJHEHHS Y4YEOHBIX 3a1ady U COOCTBEHHbBIE
BO3MOYHOCTH U PEIICHUS;

6) yMeHHE aHaM3UpOBaTh, KiaccuduimpoBatb, 00001maTh, BEIOUPATh OCHOBAHUS W
KPUTEPUH IS YCTAaHOBJICHUS IPUYMHHO-CIIEJICTBEHHBIX CBSI3€EH;

7) yMeHue npuoOpeTaTh U MPUMEHSATh HOBbIC 3HAHUS,

8) ymeHue co3aBaTh MPOCTEHIINE MOJIENIH, UCTIOJIB30BaTh CXEMbI, TAOIUIbI, CHMBOJIBI
JUIS pellleHus y4eOHbIX U MMO3HABATEIbHBIX 33/1a4;

9) oBiasieHNE Ha BEICOKOM YPOBHE CMBICIIOBBIM UTEHHEM HAyYHBIX TEKCTOB;

10) ymenue 3(pPeKTUBHO OpPraHu30BBIBaTh Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO
NesITeNIbHOCTD, paboTaTh MHAUBUIYAIBHO C YI€TOM OOIIMX UHTEPECOB;

11) ymeHne 0CO3HAHHO HCIIOJIb30BATh PEUEBBIE CPEJCTBA B COOTBETCTBUU C 3a/ladaMHU
KOMMYHHKAIIHH;

12) BbICOKUI YPOBEHb KOMIIETEHTHOCTHU B 00nacTu ucnois3oBanus UKT;

13) 3KOIOTrUYECKOE MBIIIICHUE;

14) ymeHHe mNpUMEHATH B TO3HABATEJIbHON, KOMMYHHMKATHBHOM U COLIMAIBHOM
MIPaKTUKE 3HAHUS, IOJyYCHHbIC IPU U3YUYCHUU TPEIMETa.

JINYHOCTHBIE Pe3yJIbTATHI:

1) nonoxuTenbHOE OTHOIIEHHE K XMMHHU, YTO 0OYCIOBIMBAET MOTUBAIMIO K yueOHOH
JIeATeIbHOCTH B BEIOpaHHOM cdepe;

2) yMeHHe pemaTh NpoosieMbl HOUCKOBOTO U TBOPUYECKOTO XapaKTepa;

3) yMeHHe MPOBOAUTh CAMOAHAIN3 M OCYILECTBIIATh CAMOKOHTPOJIb U CAMOOILICHKY Ha
OCHOBE KPUTEPUEB YCIIELITHOCTH;

4) TOTOBHOCTb CJI€ZIOBATh HOPMaM MPHUPOJIO- U 37I0pOBhE-COEPETaAIOLIEeTo MOBEICHHS;

5) npouHbIe HABBIKH, HAIIPABJICHHbIE HA CAMOPA3BUTHE Yepe3 caMooOpa30BaHUE;

6) HaBBIKH MIPOSIBIICHUS IO3HABATEILHON WHUIIMATUBEI B YA€OHOM COTPY/IHUYECTBE.
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2.Coaep:xanue y4eOHOro mpeamMera

10 knacc
34u/200(1u/ned)

Paznes 1. Teopust XuMH4YeCKOro cTpoeHusi oprannyeckux coequHenuii. [lpupona
XHMHYECKHX cBsiei (3 4)
Opranundeckue Bemectsa. [Ipeqmer opranndeckoit Xumuu. OCOOCHHOCTH CTPOCHHS U CBOMCTB
OpraHMuYecKux coeAuHeHu. Teopust cTpoeHus oprannyeckux coeannenuit A.M. bytneposa.
OcHoBHbIE TI0JI0KeHUS Teopuu cTpoenust A.M.byrnepoBa. Yriepoansiii ckener. U3omepsl.
XUMHYECKOE CTPOEHUE U CBOMCTBA OPraHUYECKUX BEIIECTB. 3HAUYECHUE TEOPUHU CTPOCHMUS
OpraHMyecKux coeauHeHni. Knaccudukanus opraHnuecKkux coeIMHEHUH.
JdemoncTpaumnu:
Konnekuust opraHn4eckux BEIIeCTB, MaTEPUAJIOB U U3JIENHUN U3 HUX.
Monenu MOJeKyl OPraHUuYECKUX BEIECTB.

Paznen 2. YraeBogopoas (9 4)

Tema 2.1. IlpeneabHbie YrieBoaOPOAbI - aJKaHbl. (2 1) M3rotoBiaeHne Moieneil MOJIeKy
yrieBo0poioB CTpoeHue ankaHoB. ['oMonorndeckuid psa. ['omoioru, paaukansl.
Howmenknarypa u uzomepusi. @u3ndeckre 1 XUMUYECKHE CBOMCTBA allKaHOB. Peakus
3amenneHus. [loaydyenre u npuMeHeHre ajkaHoB. [loHsTHE O HUKIOaTKaHax
JdemoncTpauunu:
OTHolIEeHNE aJIkaHOB K pacTBOpaM IepMaHraHaTta Kajus, Iiesioueid, KUCIOT U K OpOMHOI BoJe.
JlaGopaTopHbIii ONIBIT:
H3roTtoBienue Moieneld MOJEKY YIieBOA0POI0B

Tema 2.2. HenpeneabHble yriaeBoaopoabl. (44) AnkeHbl. Cmpoenue Mmonexyivl
omunena. TOMONOTHYECKUHA psx ankeHoB. Homenkmatypa. Sp? —eubpuousayus. W3omepus
YTIEPOJHOIO CKeJleTa U MOJIOKEHUsI KpaTHOU CBSI3U B MoJieKyle. [Ipocmpancmeennas uzomepust
(cmepeouzomepus). Ilonyuenue u XxAMHUYECKWE CBOWCTBAa (HAa MpUMEpEe OTUJICHA): PEAKIUU
MpUCOEIHEHHs (TaJOreHUPOBAHUE, 2uOdpuposanue, TUApATAUS, 2u0po2alo2eHuposanue) Kak
croco6 mosydeHuss (YHKIMOHAIBHBIX MPOU3BOAHBIX YIJIEBOJIOPOAOB, TopeHus. Illpasuno
Mapkosnurosa. Kauecmeennvie peaxkyuu na 06otinyio ceéa3v. [lonmumepuszanusi 3TUiIeHA Kak
OCHOBHO€ HAIpaBJICHUE €r0 UCHOJb30BaHUs. Boicokomonexynapuuvle coeounenus.

IIpakTuyeckas padora Ne 2. [losryyeHue 3TUJIEHA U U3YyYeHHeE €ro CBOMCTB.

AJIkaineHbl (Ouenosvle y2neo0opodsvt) U Kaydyku. [loHsThe o0 anmkaaMeHax Kak
YIIEBOJOPOJAX C IBYMS ABOMHBIMU CBSI3AMHU. M30Mepus u HomeHkiamypa. /Jusunun (6ymaouen-
1,3). Uszonpen (2-memunbymaouen — 1,3).Conpsidcennvie Ogotinble cea3u. Ilonyuenue
ankaouenos. Peaxyus npucoedunenus (eanocenuposanus). Ilonumepuszanus JTUBUHUIA
(6yranuena-1,3) kak cnoco0 MOJy4eHUs] CAHTETUYECKOTO KaydyKa.

Ankunvl.  Cmpoenue monekyivl _ayemuienda. ['OMOJIOTHYECKUH  Psll  aJKHMHOB.
Howmenknarypa. M3oMepusi yriepoJHOTO CKeleTa M MOJIOKEHUS KPAaTHOM CBSI3U B MOJIEKYIIE.
Medxcknaccosas uzomepus. Sp —eudbpuouzayus. XUMUUECKHUE CBOWCTBA (Ha IpUMepe alleTUsIeHa):
peaxiuu MIPUCOCANHEHHUS (ramoreHupoBaHUE, 2uopuposanue, rUapaTanus,
2UOPO2AN02eHUPO8aHUE) W ROIUMEPU3AYUY KAK CIIOCOO TMOJyYEHHs TMOJIMMEPOB U JPYTUX
MOJIE3HBIX TPOAYKTOB. ['OpeHue aleTuieHa Kak HNCTOYHHK BBICOKOTEMIIEPATYPHOTO TMIIaMEHHU
JUIS CBapKU U pe3ku MeTalioB. [IpuMeHneHue anetusieHa.

Tema 2.3. Apenbl (apomamuueckue yeneeooopoowt).(14) Uzomepus u nomenkiamypa.
beH3on kak mpeacTaBUTENb apOMAaTUYECKUX YIIIeBOJAOPOJOB. CmpoeHue Monekyibl OeH3ond.
benzonvrnoe xonvyo. Tonyon. Hzomepua 3amecmumeneti. XUMUYECKUE CBOWCTBA: PEAKLUU
3aMeleHusi (TaJlorTeHUPOBAaHME) KaK CIOCO0 TMOMy4eHUS XUMUYECKHX CpPEICTB 3alllUThI
pacTeHuii, mpucoequHEHUs (TUAPUPOBAHME) KaK JOKA3aTENIbCTBO HEIMPENeTbHOIO XapakTepa




Oenzona. Peakuust ropenwust, humposanus. [lpumenenne 6ensona. Ilecmuyuowvi. [ enemuueckas
C6513b APEeHO08 C OpyUMU Y2le8000POOAMU.

Tema 2.4. Ilpupoanble UCTOYHUKH YTIeBOAOPOAOB.(24) [IpupoaHbIA ¥ TOMYTHBIH
He(TAHOU Ta3pl, WX COCTAaB W UCHONb30BaHue. Kamenuwiii yeons. CocraB HepTH H ee
nepepabotka. [llepeconka negmu. Pexmugpuxayuonnas rononna. HedrenmponaykTel. bewn3umn.
Jluepoun. Kepocun. Kpexune negpmenpodykmos. Tepmuueckutl u Kamaiumuyeckuil KpeKuHeu.
Iuponuz. OxranoBoe uncio OenszuHa. OxpaHa OKpyXKaromeil cpeabl npu HedTenepepaboTKe
TPAHCIOPTHPOBKE HEYTEIPOTYKTOB. ATTbTEPHATUBHBIC HCTOYHUKN YHEPTUH.

Jlabopamopuwiti  onoim  Ne2.  Osnakomnenue ¢ obpasyamu  NPOOYKMO8
Heghmenepepabomku

Panea 3.Kuciaopoacoaep:kamme opranuyeckue coequnenus (11 v)

Tema 3.1.Couptel u  ¢enoant (34) Oonoamommuvie npeodenvHvle CRUPMBL.
@ynxyuonanvuas epynna cnupmos. Kiaccupukamnus, HOMEHKIATypa, H30MEpHUsl CIIHPTOB.
Ilepsuunviii, emopuuHblll U MpemudHbliL amomvl yeaepood. Booopoowas cesa3s. MetaHou
(Memunoswlii cnupm) W ITAHON (dMUNOBbLL cnupm)  KaK TPEICTABUTENN TMPEISTbHBIX
OJIHOATOMHBIX CHUPTOB. [lonyuenue W XUMHUYECKHME CBOWMCTBa (HAa TpHUMEpe METAaHONA U
3TaHOJIA): B3aMMOJICHCTBUE ¢ HATPHUEM KakK CIOCO0 YCTAHOBJICHUS HAJTUYHS THIPOKCOTPYIIITHI,
peakIusl ¢ rajoreHOBOJOPOJIaMU KaK CIOCOO TOJydeHHS PAcTBOPUTENICH, NETHIpATaIls Kak
croco0 TOJTydeHus dTUIIeHA. Peakius ToOpeHns: COUpPTHl Kak TOIumBO. Cnupmogoe 6podiceHue.
®epmenmol. [lpumeneHne metaHona W 3TaHojda. PU3MOJIOTMYECKOE JICMCTBUE METAaHOJA U
ATaHOJIa HA OPTAHMU3M YeJIOBEKA. AIKO2OIU3M.

Jlabopamopnwiii onerm Ne 3. Okucaenue smanona oxcuoom meou (11)

MHnozoamomuvie cnupmsi. DTUICHTIUKOIb U TNIULEPUH KaK MPEACTaBUTEIHN MPEIeIbHbBIX
MHOTOATOMHBIX cUpTOB. KauecTBeHHas! peakiiusi HAa MHOTOAQTOMHBIE CIIUPTHI U €€ MPUMEHEHNE
JUIS pacro3HaBaHUS TJIUIEPUHA B COCTaBE KOCMETHUYECKUX cpeAcTB. [IpakTuueckoe npuMeHeHue
STUJICHTJIUKOJIS U TIHLIEPHHA.

Jlabopamopuwiit onoim Ne 4. Pacmeopenue enuyepuna 6 600e U peakyuu e2o ¢
euopoxcuoom meou (11)

®denoin. Apomamuuecxkue cnupmoi. CTpoeHHUE MOJICKYIbl (eHOoNA. B3aumuoe enuanue
amomos 6 _monexyne ¢enona. Xumuyeckue c80UCMBA: 83auMOOelcmeue ¢ _Hampuem,
2uopoxcuoom Hampus, opomom. Kauecmeennas peaxyus na penon. llpumenenue gpeHona.

Jlabopamopmuwiit onvim Ne 5. Xumuueckue ceoticmea ¢enona

Tema 3.2. Anbaeruibl, KeTOHbI 1 KAPOOHOBbIE KHCJIOTHI — 3 yaca

Anvoecuovt. Anvoecuonas  epynna.  Merananb  (dbopManbaerua) MU dTaHaAb
(ameranpaeru) Kak MpeACTaBUTENH MPEebHbBIX albIeTua0B. [lonyuenue arvoecudos. Peaxyuu
OKUCTIeHUSL U NpUcoeouHenus anvoecudos. KauecTBeHHbIE peakiui Ha KapOOHWIBHYIO TPYIIY
(peakuus «cepeOpsHOTO 3epKana», B3auMoeicTeue ¢ ruapokcuaom menu (I1) u ux npumenenue
Ui OOHApPYKEHHUS MPEAeNbHBIX albJETHI0B B MPOMBIILICHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTH
anpneruyioB. [Ipumenenue dpopmanbaeruia u aeraibAeruaa.

Jlabopamopnwviii oneim Ne 6. Oxucnenue memanans (smanans) oxcuoom cepeopa (1).

Jlabopamopnuiii onvim Ne7 Oxkucaenue memanans (dmanans) cuopokcuoom meou (11)

Kemonwi. H3omepus u Homenxkiamypa.

KapOonoBble kucia0Thl. Kapbokcunvhas epynna (kapbokcoepynna). Hzomepus u
HoMenKkniamypa KapooHoswix kuciom. (OOHOOCHOGHble npeodelbHble KAPOOHOBblE KUCIOMMbL.
Mypasvunas xucioma. YKCyCHas KUCIOTa KakK MPEACTaBUTENb MPENeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. [lonyuenue u XUMUYECKHE CBOWCTBA (Ha MPUMEpPE YKCYCHOM KHUCIIOTHI):
pEeaKIuu C MeTaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHUSMH U COJISIMH KakK IMOATBEPXKICHUE
CXOJCTBa C HEOPraHWYECKUMH KHCIOTaMHu. Peakius sTepuduUKaliu Kak CIoco0 MOTydeHUS
cloxHBIX 3upoB. [IpuMeHeHne yKCycHOW KUCIOTBL. Ayemamul. llpeactaBieHue O BBICHIMX
KapOOHOBBIX KUCIIOTAX.

[TpakTuueckas padborta Ne 2. [TonydeHue u cBOicTBa KAPOOHOBBIX KUCIOT




Tema 3.3. Caoxubie 3¢upbl W KupbL(24) CrnoxHbie 3DUPHl KaK IPOTYKTHI
B3aUMO/JICHCTBUS KapOOHOBBIX KHUCIOT CO cnupTamu. Homenxknamypa. Ilonyuenue, xumuyeckue
ceoticmea croxcHbviX 3¢upos. Peakyus smepughuxayuu. Lllenounotl eudponus cnodxcnozo sgupa
(omvinenue). TlpuMeHeHUE CI0XKHBIX 3(pUPOB B MUIIEBOH U Map(PIOMEPHONH TPOMBIIIIICHHOCTH.

XKupsl kak cioxHbIe Y(PUPBI TIUIEPHHA W BBICIIHX KapOOHOBBIX KUCIOT. PacTuTenbHbIe
Y JKUBOTHBIE JKHUPBI, UX COCTaB. Pacrio3HaBaHWe paCTUTENBHBIX >KHPOB HAa OCHOBAHMHM HX
HerpeaenbHoro xapakrepa. [Ipumenenue xupoB. ['Uaposn3 WM OMbUICHUE KUPOB KaK Croco0
MIPOMBIIIJICHHOTO TIOJIYY€HUsI COJIEM BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak COJM BBICIIMX
KapOOHOBBIX KUCIIOT. Motomiue cBoiicTBa Mbuta. Cunmemuyeckue morwwue cpeocmsa.

Jlabopamopuwiii oneim Ne 8 Pacmeopumocms scupos, 00Ka3amenbCmeo ux
HenpeoeibHo20 Xapakmepd, OMblLIeHUe HCUPOB.

Jlabopamopuwiii onim Ne 9. Cpasnenue cgoticmé mvila U CUHMEMUYECKUX MOIOUUX
cpeocme

Tema 3.4. YraeBoawl. (3u) Knaccudukamus yrieomoB. HaxoxaeHue yrieBoioB B
npuposie. Monocaxapuder. 1'MI0K03a KaK adbIeTUIOCTUPT. bpokeHue Tritoko3bel. Dpykmosa.
Onueocaxapuowl. /[ucaxapuowi. Caxaposa. [udporusz caxapo3svl. [lonucaxapuowi. Kpaxman u
LEeII0JI03a  Kak  OuoslorMyeckue mojumepsl. [ uxocen. Peakyus  noaukoHOeHcayuu.
XUMHUYECKHE CBOMCTBA Kpaxmaia M IeJUTI0NIO3b! (THAPOJIN3, KAYeCTBEHHAs PEaKIvs ¢ HOJA0M Ha
KpaxmaJ ¥ ee IPUMEHEHHE /711 OOHApYKEHUS Kpaxmaia B MPoAyKTax nutanus). [Ipumenenue u
Ouosoruyeckas poib yrieBoJaoB. Ayemunyenntonosa. [lonsTue 06 NCKYCCTBEHHBIX BOJIOKHAX Ha
IpUMepe alleTaTHOTO BOJIOKHA. Kiaccugukayus 6010KoH.

WNnentuduxanus opraHndeckux coeauHeHUH. [enemuueckas cesasb medcoy Kiaccamu
opeanuyeckux coeourenull. TUTIBI XUMHUYECKUX PEAKIINI B OPTaHUYIECKON XUMHH.

Jlabopamopnwiii onvim Ne 10. Ceoticmea 2noko3bl Kak aib0e2udoCnupma.

Jlabopamopmnwiii onvim Ne 11. Bzaumooeticmeue caxapo3svl ¢ 2UOPOKCUOOM KATbYUSL

Jlabopamopmnwiii onvim Ne 12. Ilpueomosnenue KpaxmaivbHo2o Kielcmepa u
g3aumooeticmaue ¢ UOOOM.

Jlabopamopmnwiii onvim Ne 13. I'uoponus kpaxmana.

Jlabopamopuwiii  oneim  Ne  14. Os3unakomnenue ¢ o00pasyamu NPupooHvIX U
UCKYCCMBEHHbIX 80JIOKOH

[Ipaktnueckas pabotra No 3. PemnieHue 5KCIEpUMEHTANBHBIX 3a/lad Ha TOJYy4YEHHE U
pacrno3HaBaHHe OPraHUYEeCKUX BEIIECTB.

Pasznen 4. A3oTcoaepxkainye oprannyeckue coefuHeHus. (5 4)

Amunel. Amunoepynna. Anunun. Ilonyuenue u xumuyeckue c8oUCmMea aHUIUHA.

AMHUHOKHCJI0TBI U OesqkH. CocTaB U HOMEHKIATYypa. HM30mepus. AMUHOKHUCIOTBHI Kak
amdoTepHbIC OpPraHMYECKHE COCIUHCHUs. bunonapuuviti uon. llenmuounas (amuonas) epynna.
[lentugnas cBS3b. Xumuueckue ceoticmeéa amunokuciom. Ilenmuowl. [lonunenmuowt. I nuyun.
buonorudeckoe 3HaueHue 0-aMUHOKUCIOT. O0IacTH MPUMEHEHUS] aMUHOKUCIIOT.

benku kak mnpupoansie Ouononumepsl. CoctaB u cTpoeHue OenkoB. Cmpykmypa
0enKkosoll MoJeKyIbl (nep8uyHas, 6MmMOpuYHas, mpemuyHas, uemeepmuunas). XUMHUECKUE
CBOMCTBa OEJNKOB: rHAPOJIU3, AeHaTyparus. OOHapyXeHne OeKOB MPHU MOMOIIN KaueCTBEHHBIX
(uBeTHBIX) peakuuid. [IpeBpamieHus OenkoB MUK B opraHuszMe. buonorumdeckue ¢GyHKIMH
O€NKOB.

Aszomcoodepaxcawue cemepoyuriuyeckue coeourenus. Ilupuoun. IMuponn. IHupumuoun.
Ilypun. A3omucmeie ocHOBaHUA.

Hyxneunoswie kucnomol. Hyxneomuowi. KomniemenmapHule azomucmsie 0CHOBAHUS.

Xumus u 300posve yenosexa. Dapmakonocuieckas Xumus.

Jlabopamopuwiii oneim Ne 15. [[eemuule peakyuu Ha Oenaxu

Pa3nen 5. Xumus nojiumepos (6 )

Ilonumepuoi. Cmenenv  nonumepuzayuu.  Monomep. CmpyxmypHoe  36eHo.
Tepmonnacmuunvie  nonumepvl.  Cmepeopecynsipuvie  noaumepwvl.  IlommdTHieH  Kak




KPYITHOTOHHQKHBIM ~ MPOJYKT  XMMHUYECKOro  IMpou3BoAcTBA.  IIpumeHeHune  ITHIIEHA.
Honunponunen. Ilonumempagpmopsmunen.

Tepmopeaxkmuenvie noaumepvi. Denongopmanvoecuonvie cmoavl. Ilnacmmaccol.
@Denonnacmol. Amunonnacmei. [lenonnacmeoi.

HarypaneHblii M CHHTETHYECKMM Kaydykd. DBynkanusanus kaydyka. PesuHa.
[Ipumenenue kayuyka u pe3subl. Joonum . CunmemuyecKkue KayyyKu.

Cunmemuueckue eonokna. Kanpon. Jlagcan.

Jlabopamopmuwiii oneim Ne 16. Ceoticmea kanpona

[Ipaktuyeckas padora Ne 4. Pacrio3HaBanue miacTMacc U BOJIOKOH.

Tunbl pacyeTHbIX 3a/1a4:

Haxoxnenue monekynasipHOi (opMysibl OpraHMYECKOTO BEILECTBA 10 €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJILINX B €0 COCTaB, WM M0 MPOAYKTaM CTOPAHUS.

Pacuetsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COEAMHEHUS B CMECH.

Pacuersl mMacchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO M3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuersl MaccoBoif WM 00BEMHOM J0JIM BBIXOJA MPOJIYKTa PEAKIMH OT TEOPETHUYECKU
BO3MOXHOTO.

Pacuets! TeruioBoro s exra peakiuu.

Pacuetbl 00BEeMHBIX OTHOILIEHHUH ra30B MPU XUMHUECKUX PEAKIUAX.

Pacuersl macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIH OJHO M3
BEIIECTB JIaHO B BHJIE PacTBOpa C ONPEeIEHHOM MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.

11 knacc
34u/200(1u/1eo)

Iloemopenue kypca xumuu 10 knacca(l u)
6. Teopernueckue ocHoBBI xumuu (19 v)

Tema 6. 1. Baxcueiimue xumuueckue nowamus u 3axomuvl. (4u) Xumuueckuil snemeHm.
Amomuwiti Homep. Maccosoe uucno. Hyknuoel. Paouonyxknuoei. Mzomonvl. 3axon coxpanenus
maccol gewgecms. 3aKOH COXpaHenus npespaujenus sHepauu. /eghexkm maccuol.

CoBpemeHHass MOJieIb CTPOCHUSI aToMa. DIJIeKTpOoHHas KoHburypauus atoma. [ paguueckas
anekmponuas ¢opmyna. OcHosHOe u 8030VacOeHHble cocmoanus amomos. Kiaccubukanus
XAMHUYECKHX JJIEMEHTOB (S-, P-, d-amementhbl). OCOOCHHOCTH CTPOCHHS JHEPreTHUSCKHX
ypoBHelt atomoB d-anemeHToB. [lepuommueckas cucremMa xXumuueckux osnemeHtoB JIU.
MenneneeBa. Jlanmanouowvl. Akmunouowl. Mckyccmgenno nonyyeHHvie dnemenmsl. usnueckuit
cmbicn [lepuonmyeckoro 3akona J[.M. MenpaeneeBa. I[IpuunHbl 1 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 2JIEMEHTOB U HMX COCOUHEHHI MO MepuoiaMm W rpymmnaMm. Barzewmuocms. Banenmuvie
803MOACHOCMU AMOMO8. Booopoomsvie coeduneHnus.

Tema 6.2. Crpoenne BemectBa. (3u)  Xumuueckas CBs3b. DICKTPOHHAs MPHPOJA
XMUMHMUYECKON CBSI3U. OJEKTPOOTPULATENIBHOCTb. BHIBI XUMUYECKOW CBSI3M (KOBaJCHTHAas
(monspHast M HEMOJsIpHAas), HMOHHAs, MeETaJUIMYecKas, BOJOPOJHAsA) U MEXaHU3MBbl ee
oOpa3zoBaHus. Drekmpounas gopmyna.

T'ubpuouzayus amomusix opoumaineu.

Kpucmannuueckue u _amopguvie eewecmea. Tunvl KpUCmManiiuyeckux _peuiemox
(amomHasA, MONEKVIAPHAS, UOHHASA, MEMANIU4ecKasn). 3agucumocms _(uauyecKux ceoucms
gewecmea _om __muna__KpUCmaiiuieckou _pewiemky. Inemenmapnas sadetika. 1IpuunHbl
MHOTOOOpa3usi BemiecTB. [lonumopgusm. Ilonumopguvle mooupuxayuu. Anrnomponus.
Hzomepus. I'omonocus. Xumuueckuii cunmes.




Tema 6. 3. Xumuueckue peakumu. (34) Peaxyuu paznogicenuss, cOeOUHeHus, 3ameujeHus,
obmena. Dkzomepmuueckue u sHoomepmuyeckue peakyuu. Obpamumvie u HeoOpamumbvie
peakyuu. Tennosou s¢hpexm peaxyuu. 3axon Iecca. Tepmoxumuueckue ypasnenus. Tennoma
obpaszoeanus. Tennoma ccopanus.

l'omorennsie u rereporeHHbie peakiud. CKOPOCTb pEaKIMU, €€ 3aBUCHUMOCTh OT
pa3nUYHBIX (PAKTOPOB: TPUPOIBI PEArHPYIONINX BEIISCTB, KOHIICHTPAIIMH pPEarupyromnx
BEILIECTB, TEMIIEPATYPhI, IO PEAKIIMOHHON MOBEPXHOCTH, HAIMYMs KaTaiausaropa. Poib
KaTaJnu3aTOpoOB B TPHUPOJE U TMPOMBIIUICHHOM IPOU3BOJICTBE. AKMUBUPOBAHHBIU KOMMHIEKC.
3axon Oeucmsyrowux macc. Kunemuueckoe ypasunenue peaxyuu. Kamanus. Kamanuszamop.
Hueubumop. I'omocennviti u cemepoecennviii kamanus. Kamanumuueckue peaxyuu.

Jlabopamopnviti onvim Nel. H3yuenue enuanus paziuyHulX haxmopos8 Ha CKOPOCMb
XUMUYECKUX peakyuil.

O6patumocTh peakiuil. XUMHUYECKOE PaBHOBECHE M €ro CMEIIeHHE TMOoJ JCUCTBUEM
pa3nmuyHbIX (HaKTOpoB (KOHIIEHTpAIUsi PEAreHTOB WM TMPOAYKTOB pEaKIUu, JIaBJICHUE,
TeMmreparypa) IS CO3JaHUsl ONTHUMAIBHBIX YCJIOBHH MPOTEKAHWS XWMHUUYECKHX IPOIIECCOB.
Hpunyun Jle lllamenve.

Tema 6.4. Pacmeopwt. /lucnepcuvie _cucmemvt. (54) [lonsmue o kxonnoudax (301u, 2eiu).
Hcmunnvie pacmeopul. I pybooucnepchuvie cucmemvl (cycneH3uu u dIMyascuu). Aapozonu.

Cnocobwl  ewipadiceHusi  Kowyewmpayuu  pacmeopos. Monapnaa  Komyenmpayus
(moaaprHocmy).

Jlabopamopnwiii onvim Ne2.Onpedenenue peakyuu cpedvl YHUBEPCATbHBIM UHOUKAMOPOM

Jlabopamopmnwiii onvim Ne 3. ['uopoaus conet

Ilpakmuueckas paboma Ne 1. [Ipucomoenenue pacmeopos8 ¢ 3a0AHHOU MOJAPHOU
KOHYyeHmpayueti.

Peakuun B pacTBOpax  DIEKTPOJUTOB.  Dnekmponumoel.  DIeKMpPOIUMUYECKas
ouccoyuayus. Cmenensv ouccoyuayuu. Koncmanma ouccoyuayuu. Peakyuu uoHno2o oomena.

Booopoouwiii noxazamens. pH pacTBOpa Kak 1Moka3aTeslb KHCIOTHOCTH CPEJIbI.

Iuaponus  coneit.  [Tudpoausz opeanuueckux eewjecmg. 3HAYCHHE THAPOJIHM3A B

OMOJIOTHYECKHX OOMEHHBIX MTPOIIeCcCax.
Tema 6. 5. DiaekTpoxumMuyeckue peakuuu (44) B mpupoje, IPOU3BOICTBCHHBIX MPOIIECCax M
KHU3ZHEJCATENILHOCTH OpraHu3MoB. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA IMPOCTHIX
BEIIECTB — METAJIOB TJIABHBIX U TOOOYHBIX MOATPYMII (ME/Ib, KEJIE30) U HEMETAIJIOB: BOJOPOa,
KHCIIOpO/1a, TaJIOTE€HOB, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS.

Onexmpoxumuueckue peakyuu. I anrveanuueckutl snemenm. aekmpoovl. Anoo. Kamoo.
Axxymynamop. Tonausuwiu 21emenm. INeKmpoXUMUsL.

Pao  cmanoapmuuix  snekmpoouvix  nomenyuanog.  Cmaumoapmuvle  YClOBUSL
CmarnoapmHuulii 8000POOHDBLLL 2IEKMPOO.

Koppo3us metannoB: BuUIbl KOPPO3UH, CHOCOOBI 3aIlUThIl METAIJIOB OT KOPPO3UHU.

Dnekmpoaus pacmeopos u pacniagos. llpumenenue 21eKmpoau3a 8 NPOMbLULIEHHOCU.

Pasznen 7. Heopranunyeckasi xumus (11 1)

Tema 7.1 Memannwvt. (6u) Cnocobvl nonyuenus memanios. Jleekue u msicenvie
memannvl. Jleekue u myeonnasku memannvl. Memannuueckue snemenmol A- u b-epynn. Meoe.
Lunk. Tuman. Xpom. Keneso. Huxenv. Ilnamuna.

Cnnasvl. Jlecupyrowue dobasku. Yepuvie memainnvl. Llegemuvie memannvl. Yyeyn. Cmans.
Jlecuposanuvie cmanu.

Oxcuodsvl u 2udpoKcudbl MEmMalios.

Ilpakmuueckass paboma Ne 2. Pewenue >KChepuMeHmMAlbHbIX 3a0ay NO meme
«Memannor»

Tema 7.2. Hememannwi. (5u) Ilpocmvie sewjecmea-nememannvi. Yenepoo. Kpemmnuil.
Azom. @ocgop. Kucropoo. Cepa. @Pmop. Xnop.



Kucnomnwvie okcuovi. Kuciropoocooepocawue xucnomei. Cepuas kucioma. Azomuas
Kucioma.

Booopoonvle coedunenusi nememannos.

I'enemuueckas c6:3b HEOP2AHUYECKUX U OP2AHUYECKUX 6EU4EeCMS.

[Ipaktuyeckas pabora Ne 3. Pemenue 5SKCIEpUMEHTAIBHBIX 3a1ad 10 TeMeE
«Hemerammsi».

Pazoen 8. Xumus u xu3Hb (3 4)

Xumuueckasn npomviuineHnocmo. Xumuueckas mexuono2us. XumMuko-mexHosio2uieckue
NPUHYUNBL NPOMBIULIEHHO20 NONYyYeHuss Memannos. Yepnas memannypeus. Ilpoussoocmeo
yyeyna. Jomennan neuv. Aenomepayus. Ilpouzeoocmeo cmanu. KuciopooHwiti koHeepmep.
bezomxoonoe npouzsoocmeo.

Xumus u 310poBbe. JlekapcTBa, (hepMeHTHI, BATAMUHBI, TOPMOHbBI, MUHEPAJIbHBIE BOIBI.
[IpoGnemsl, cBSi3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX NPENapaToB. XUMHUsI B TIOBCETHEBHOM
XKU3HU. Moroiue u unctsiue cpeacraa. [IpaBuia 6e3onacHoi paboThl co cpeacTBaMu ObITOBOI
XUMUH. BBITOBas XUMUYECKasi TPaMOTHOCTb.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl U ero MOCIe/ICTBUS.

Tunel pacyeTHbIX 3a1a4:

Haxosxnenne MonekyasipHOH (GopMyIbl OPTaHMYECKOTO BEIIECTBA MO €ro IJIOTHOCTH U
MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOAAIIUX B €0 COCTaB, WX 110 MMPOAYKTaAM CropaHusl.

Pacuetsl MmaccoBo# 10711 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

Pacuetsr Macchl (0ObeMa, KOJMYECTBa BEIIECTBA) MPOJYKTOB PEAKIUH, €CIU OJHO W3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

PacueTsl MaccoBoil MM 0OBEMHOM JOJIM BBIXOJA MPOAYKTAa PEAKIIUH OT TEOPETHUYECCKHU
BO3MOXHOTO.

Pacuets! TeruioBoro s dexra peakuu.

Pacyetbl 00BEeMHBIX OTHOILIIEHUH ra30B MPU XUMUYECKUX PEaAKIIHSIX.

Pacyersl macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa pPEaKIMH, €CIH OIHO M3
BEIIECTB JaHO B BHJIE PACTBOpPA C ONpeesIeHHOM MacCOBOM J0JI€i paCTBOPEHHOIO BEIIECTBA.

3. TemaTnyeckoe NJIAHUPOBAHUE!

Ne n/nn Kon-Bo XapaKkTepUCTUKNA OCHOBHBIX BUJIOB
Paznensl, TemMbl
4acoB JESTEIbHOCTH Y4aluXxcs
10 k1ace
1 |OcHoBBI 3 OOBACHATH, MOYEMY OPraHUYECKYI0 XUMHMIO
OpPraHu4ecKOH XUMHUH BBIICTIWIN B OTZEIbHBIN Pa3/1e] XUMUU.
[Tepeuncnars OCHOBHBIE IIPENIIOCBUIKI
BO3HHUKHOBEHUS TEeopuun XHUMHUYECKOTO

ctpoeHus. OOBSACHATH, YTO HY)KHO YYHUTHIBATh
OPU  COCTaBJIEHUU CTPYKTYPHOH  (OPMYIIBI
OpPraHMYeCcKOro BEIIECTBA.

Paznnuate TpM OCHOBHBIX THIA YIJIEPOJIHOTO
CKE€JIeTa: PA3BETBICHHbIN, HEPa3BETBJICHHBIM,
nuKIn4eckuil. OmnpenensaTs HaJIW4ue AaTOMOB
yriaepoaa, BOAOpoJa U XJIOpa B OPraHMYECKUX
BELIECTBaX. 3HATh, KaK ONPEIEINUTb HaJIWYUE
aTOMOB XJIOPA B OPraHMYECKOM BEIIECTBE.




PaznuuaTh MOHATHS «IJEKTPOHHAS 000JI0YKa»
U «JEKTpoHHas opOutamby. W3o0paxaTsh
ANEKTPOHHBIE KOH(HUTYpaluu aTOMOB
3JIEMEHTOB 1-r0 W 2-T0 NMEpPUOJOB CIOMOIIbIO
ANEKTPOHHBIX U TpaUUYECKUX AIIEKTPOHHBIX
dopmyn. OOBACHAT, MEXaHU3M O0Opa30BaHUS U
ocobeHHOCTH 7- U O- cBsazed. IlepeuncnsaTh
OPUHIUIBL  KIAaCCU(DUKAMU  OPraHUYECKUX
COCMHEHU M.

OnpenensaTb TPUHAUIEKHOCTh OPraHUYECKOro
BEUIECTBA K TOMY MWJIM HMHOMY Kjaccy IO
CTPYKTYpHOU (hopmyIie.

Pemrate pacyeTHsle 3a1a4n.

YraeBoaopoasl

2.1

[IpenenbHbIe
YIJI€BOJOPOIbI -ATIKaHBbI

OOBsCHATD MIPOCTPAHCTBEHHOE CTpOEHHUE
MOJIEKYJI aJIKaHOB HAa OCHOBE IPEACTaBICHUN O
rudpuau3auy opouTanel atoma yriepoa.
W3roraBnuBaTh MOJENM MOJIEKY]  aJKaHOB,
PYKOBOJCTBYACH Teopuen XUMHYECKOTO
CTPOEHHUSI OpraHuyecKkux BemecTB. OTiIMYaTh
TOMOJIOTH OT HM30MepoB. HaspiBaTh ankaHbl MO
MEXIyHapoaHOH HoMeHknarype. CocTaBisTh
YpaBHEHUS XUMHAYECKUX peakuuid,
XapaKTepU3yIOIIUX  XUMHUYECKHE  CBOMHCTBA
METaHa U €ro TOMOJIOTOB.

Pemate  pacueTrHble 3ajauM  HaHaXOXKICHUE
MOJIEKYJISIPHOM (bopMmyIbl OpPraHUYECKOTO
BEIIIECTBA IO €ro IUNIOTHOCTH U MAacCOBBIM JIOJISIM
UIEMEHTOB, BXOJMIIMX B €ro COCTaB, WM IO
IPOAYKTaM CrOpaHHUS.

2.2.

Henpenenbubie
YTJIEBOIOPO/IBI
(aJIKeHBI, aJIKAIUCHBI U
AJIKUHBI )

OOBSCHATh  NPOCTPAHCTBEHHOE  CTPOCHHUE
MOJICKYJIBI 3THJICHA HAa OCHOBE MPEJCTABIICHUIN
0  TruOpUIM3alMd  aTOMHBIX  OpOMTAaJICH
yriaepoa.

H300paxaTh CTPYKTYpHBIC (OPMYIBI AJIKCHOB
U HMX H30MEPOB, Ha3bIBaTh AJIKCHBI 1o
MEXyHApOJHON HOMEHKJIAType, COCTaBISTh
GopMyNbI  aJKEHOB 10 HMX  HA3BaHUSM.
[lepeuncisaTh CrOCOOBI MOJNYYCHUST ATKEHOB M
00J1aCTH UX TIPUMEHCHHUS.

CocTaBiiTh YpaBHEHUS XUMHUYECKHX DPEaKIIHi,
XapaKTepU3YIOMINX  XWMHUYECKHE  CBOMCTBA
ankeHoB. [lomyuaTs THIIEH.

Jloka3bIBaTh HETpenenbHBIA XapaKTep JTUJICHA
C TIOMOIIBIO KA4YeCTBEHHON peakiuu Ha
kpaTHble  cBsi3u.  COCTaBIATH  ypaBHEHUS
XUMHUYECKUX  pEeaKUud, XapaKTepU3yIIIUX
HEeTNpeIeIbHbII XapakTep aJKaIuEeHOB.
OO0BACHAITE SP-TUOpUIN3AIUIO u
MPOCTPAHCTBEHHOE CTpOCHHE MOJIEKYJIBI
alleTUJIEHa, Ha3bIBaTh TOMOJOTH alleTHIEHA II0
MEXJTYHAPOJHOH HOMEHKIIAType, COCTaBJISAThH




YPaBHEHHUS  pPEaKLMM,  XapaKTEepU3YIOLIUX
XMMHMUYECKHE CBOMCTBA aleruieHa. Pemats
pacueTHbIE 3a/1a4H.

2.3.

ApeHbl
(apomaruueckue
YTII€BOIOPOIbI)

OOBACHATH SJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHUE MOJICKYJIBI OCH30JIa.

N300paxkats CTpYKTYpHYIO GdopMyny OeH3oma
nBymsi  crioco6amMu.OOBACHITh, KaK CBOMCTBa
OeH3o0sla  OOYCIIOBJIEHBl ~ CTPOCHHEM  €ro
MOJIeKYJIBI. COCTaBIIATh  ypaBHEHUS PEAKIIHA,
XapaKTePU3YIOMIMX  XUMHYECKHE  CBOMCTBA
OeH30J1a U €ro rOMOJIOIOB.

Pemrats pacyeTHble 3a1a4n.

2.4.

[IpupoHbIE HCTOYHUKHU
u nepepaboTka
YTIIEBOAOPOJIOB

XapakTepu3oBaTh COCTaB IMPHPOJHOTO Tra3a u
MNOMYTHBIX HE(TSHBIX ra3oB. XapaKTepU30BaTh
crocoObI mepepadoTKu HePTH.

OObsaAcHATP  oTMuMe  O€H3MHAa  MPSAMOM
NEPErOHKU OT KPEKUHI-OE€H3HHa.

Kucaopoacoaepaxa-
e OpraHuvecKmne
CoeqUHECHUSA
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3.1.

CriupTsl U pEeHOJIBI

N3o06paxaTts 001Iyt0 (HOpMYyIly OJHOATOMHBIX
MpeaeNbHBIX CTUPTOB. OOBSICHATH 00pa3oBaHUE
BOJIOPOJIHOM CBA3M M €€ BIHMSHUE Ha
¢usndeckue cBoiictBa crnupToB. COCTaBISTH
CTPYKTYypHBIE  (QOpMYJIBl  CIOUPTOB U  HUX
HU30MEPOB, Ha3bIBaTh CIUPTHI 1o
MEXIyHapOaHOW HOMeHKIaType. OOBSCHATH
3aBHCHUMOCTh CBOICTB CHUPTOB OT HAJIWYMS
dbynakmonansHOM rpymmsl (-OH).

CocTaBiiarb ypaBHEHHUS peakuui,
XapaKTepU3YIOIINX CBOICTBa CIHUPTOB.
XapakTepu3oBaTh (PU3HOIOTHYECKOEe JIEHCTBUE
MeTaHoJIa ¥ 3TaHOJIa.

[IpoBOIUTH  KAa4eCTBEHHYIO  pEaklui0  Ha
MHOTOQTOMHBIE CIIUPTBHI.

OOBACHATL 3aBHCHUMOCTH CBOMCTB (heHosla OT
CTPOEHHUSI €r0 MOJIEKYJbl, B3aUMHOE BIUSHHUE
aTOMOB B MOJIEKYIle Ha puMepe QeHoza.
CocraBasaTh ypaBHEHUS peaxiui,
XapaKTePU3YIOMINX XUMUYECKUE CBOIICTBa
denona. Pemares pacueTHble 3a1a4u.

3.2.

AJBAeruanl, KETOHBI U
KapOOHOBBIE KUCIIOTHI

CocrtaBnsaTh (popMysbl U30MEPOB U TOMOJIOTOB
albJACTUIOB U HAa3bIBaTh UX M0 MEXKIYHAPOIHON
HOMeHKJIaTtype.  OOBACHATH  3aBUCUMOCTD
CBOWMCTB  aJbJCTHIOB OT CTPOEHHA  UX
(GYHKIIMOHATBHON TPYIIIIBL. IIpoBoauTs
KAUeCTBEHHBIE  PEAKUUU  HA  aIbJCTHUJBL
CocraBiaTh YpaBHEHUSA peakuui,
MOATBEPKIAIOLINUX CBOMCTBA aJIbICTUIOB.

CocrtaBnsath (popMyssl U30MEPOB U TOMOJIOTOB
KapOOHOBBIX KHCIIOT W Ha3blBaTh WX IIO
MEXYHapOJHOU HOMeHKJaType.OObICHATh




3aBHCHMOCTh CBOWCTB KapOOHOBBIX KHCIIOT OT
Hamuuusg ~ (QYyHKUMOHANBHOM  rpymmel (-
COOH).CocTaBnTh ~ ypaBHEHHUS  PEaKIMii,
XapaKTepU3yIOIUX  CBOWCTBA  KapOOHOBBIX
kucnoT. llomydaTs yKCyCHYIO KHCIOTYy H
JIOKa3bIBaTh, YTO ATO BELIECTBO OTHOCUTCS K
KJIACCy KHCIIOT. OTnuuaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOW C IIOMOILbIO XUMHUYECKUX
peakuui. Pacno3naBats OpraHUYEeCKHe
BELIECTBA C MIOMOIIbIO KAUECTBEHHBIX PEaKIUil.
Pemrars pacyeTHble 3a1a4n.

3.3.

CrnosxHble 3(upsbl.
Kupsl

CocraBasaTh ypaBHEHUs peakuuit
stepuuxanuu. OOBICHATb, B KakoM ciydae
TUAPOIN3  CJIOXKHOTO ddupa  HeoOpaTuM.
OOBACHATH OMOJIOTUYECKYIO POJIb )KUPOB.
CobmoiaTh mpaBuiia 6€30MacCHOTO OOpaIEHHS
CO CpeACTBAMH OBITOBOM XHUMHH.

Pemrate pacueTHble 3a1a4n.

3.4.

VYrnesoasl

OOBACHATH OMOJIOTUYECKYIO POJIh TIIFOKO3BI.
[IpakTruecku JIOKa3bIBaTh HaJIu4Ine
(GYHKIIMOHATBHBIX TPYI B MOJIEKYJIE TJTFOKO3HI.
OOBACHATH, KaK CBOMCTBA Caxapo3bl CBSI3aHBI C
Haau4YueM (QYHKIIMOHAIBHBIX TPYNI B €€
MOJIEKYJIe, M Ha3blBaTh OOJACTH MPUMEHEHHUS
caxapo3bl. COCTaBJIsATh YpAaBHEHUS pEaKIUU,
XapaKTEPU3YIOLIUX CBOMCTBA CaXapO3bl.
CoCTaBiATh ypaBHEHUS pPEaKUHU THAPOJIM3a
Kpaxmasia u MOJIMKOHAEHCAUU
MoHOcaxapuaoB. [IpoBoANTH KaueCTBEHHYIO
peakuMio Ha Kpaxmai. Pemare pacuerHble
3a/1a4.

A3oTcoaepxaime
OpraHuvyecKue
coeMHEeHUs

CocTaBiiarb yYpaBHEHHUS peaKkuuid,
XapaKTEePU3YIOIINX CBONCTBA AMHUHOB.
OOBACHATD 3aBUCHUMOCTh CBOMCTB
AMUHOKHCIIOT oT CTpOCHHUS ux
(GyHKIMOHAIBHBIX TPYIII.

Ha3piBaTh aMUHOKHUCIIOTHI MO MEXAYHAPOIHOMN
HOMEHKJIATYpE M  COCTaBIIATh  YpaBHEHUS
peaxiuii, XapakTepu3yIINX UX CBOHCTBA.
OOBACHATH OMOJIOTHYECKYIO POJIb OEIIKOB M UX
npeBpaiieHnii B opranusme. [IpoBoauTh
[BEeTHbIE peakiuu Ha Oenku. OOBACHATH
OMOJIOTUYECKYIO0 POJIb HYKIEHMHOBBIX KHCJOT.
[Tonb30BaThCs MHCTPYKIMEH K JIEKApCTBEHHBIM
npenapaTtam. PemaTh pacyeTHble 3a1a4n.

Xumus MoJIMMEpoB

Hroro:

34

11 kiaace

Ilosmopenue kypca
xumuu 10 knacca




Teopernueckue
OCHOBBI XUMMH
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6.1

Baxneiimnme
XUMHYECKHUE TTOHITHS U
3aKOHBI

HaseiBath Ba)KHEUILIHE XapaKTEepUCTUKHU
XUMUYECKOTO 3neMeHTa. OOBACHATh pa3Iuuue
MEXIY TMOHSATHSIMU «XUMHYECKHUN DSJIEMEHT,
CHYKIHA», «m30Tom». llpuMeHsAThr  3aKoH
COXPAHEHHUs MacChl BELIECTB MPHU COCTABICHUU
YpaBHEHUN XMMHUYECKUX peakuuil. OnpenensiTh
MaKCHMaJbHO BO3MOXHOE€ YMCJIO 3JIEKTPOHOB
Ha DJHEPreTMYeCKOM ypOBHE. 3aluChIBaTh
rpapuueckue Gopmyasl S-, p-,d-3meMeHTOB.
XapaxkTepu3oBaTh MOPSAIOK 3aroJIHEeHUS
JJIEKTPOHAMHU  DHEPreTHYECKUX ypPOBHEH U
MOIypOBHEN B aToMax. 3anuceIBaTh
rpapudeckue GopMmyibl aTroMoB d-31eMEHTOB
OOBsACHATP B ueM 3aKiodaercs (pU3n4ecKuii
CMBIC]T TIOHATHS «BAJICHTHOCTHY». OOBSICHSTH,
YeM ONPENENSIOTCSl BaJeHTHbIE BO3MOYKHOCTH
aTOMOB  pa3HbIX  3neMeHToB.  CoCTaBiAThH
rpaduueckue 3NEeKTpOHHbIE (GOpPMYJBl a30Ta,
dochopa, KuCIOpOJa U CEpPhHl, a TaKKe
XapaKTepU30BaTh U3MEHEHUS PaJlycoB aTOMOB
XMMHYECKUX DIIEMEHTOB IO TmepuojaM U A-
rpymnmaM nepuoanyeckoi TabIuib.

Pemrats pacueTHbIe 3a1a4.

6.2.

CrpoeHue BellecTBa

OOBACHATH MEXaHW3M 00pa3OBaHUS WOHHOW H
KOBaJICHTHOMN CBSI3U u 0COOEHHOCTH
¢u3nyecKuX CBONCTB MOHHBIX U KOBAJEHTHBIX
COEIUHEHUI. CoCTaBJIATE AJIEKTPOHHBIE
(dbopMyIbl MOJIEKYST KOBAJICHTHBIX COCTUHEHHIA.
OOBSCHATD MEXaHU3M 00pazoBaHHs
BOJOPOJHOM U  METAJUIMYECKON CBSI3U H
3aBHCHUMOCTh CBOMCTB BeIIecTBa OT BHUJA
XUMHUYECKOU CBSI3U. OOBsICHATH
MPOCTPAHCTBEHHOE CTpOCHHE MOJIEKYII
OpPraHUYECKUX U HEOPraHWYECKHX COEIUHEHUN
C TOMOIIBIO TPEJICTaBICHUH O THOpUAM3AINH
opOutaneii. OOBACHATH 3aBUCHUMOCTH CBOICTB
BEUIECTBA OT THUMNA €ro KPHUCTAJUIMYECKOM
pemetkd. OOBACHATH MPUUUHBI MHOTOO0Opa3Hs
BEIIECTB.

PemaTth pacyeTHble 3a1a4n.

6.3

XHMHYECKHUE pCaKkuuun

[lepeuncnars  mpu3HaKu, IO  KOTOPBIM
KJIacCUUIMPYIOT ~ XUMHUYECKHE  PEaKLuu.
OOBACHATH CYIIHOCTh XMMHMYECKOW peaKluu.
CocTaBiiaTh YpaBHEHMSI PEAKIIMM, OTHOCSIUXCS
K omnpeneneHHoMy THIy. OOBACHATH BIUSHUE
KOHILEHTpAallMd  pEeareHToB Ha  CKOPOCTb
TOMOTE€HHBIX M  TETEPOrE€HHBIX  peaKLui.
OOBSCHATH BIUSHUE Pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTb XHMHYECKOM pEaKIuu, a TaKxke
3HAUEHUE NPUMEHEHHs  KaTajlu3aTopoB U




UHTUOMTOpOB  Ha  mpakTuke.  OOBACHATH
BJIMSIHUE W3MEHEHHs KOHICHTPAIUU OJIHOTO M3
pearupyromux, TeMIepaTypbl W TaBJICHUS Ha
CMEIEHHE XUMUYECKOTO PaBHOBECHSI.

Pemrars pacyeTHble 3a1a4n.

6.4.

PactBopsbI

Ornpenenarb MOHATHE «TUCIIEPCHAsT CHUCTEMay.
XapakTepru30BaTh CBOMCTBA Pa3IMUHBIX BHUJIOB
JTUCIIEPCHBIX CHCTEM, YKa3blBaTh IPHUYUHBI
KOAryJsiMA KOJUIOWJIOB M 3HAYEHHE ITOrO
apieHus. Pemate 3amauM Ha MPUTOTOBJIICHUE
pactBopa OIPENECIEHHO N MOJISIPHOM
KOHIIEHTpaluu. ['OTOBUTH pacTBOp 3aJaHHOM
MOJISIpHOW KOHIEHTpanuu. OObACHATh, TOYEMY
pacTBOPBI BEMIECTB C MOHHOM M KOBAJIEHTHOM
MOJISIPHOM  CBA3BIO IIPOBOJAT AJIEKTPUYECKUI
tok. Ompenenste pH cpeapl ¢ MOMOIIBIO
YHUBEpPCATHHOTO HHAMKATOpa. OOBICHATH C
TO3UIINN TEOpUU AIEKTPOIUTHYECKON
JUCCOIMAIIAN CYIITHOCTh XUMHUYECKUX PEAKITUH,
MpoTeKalmux B BogHON cpene. CoCTaBisITh
MOJIHBIE W COKpAICHHbIE HOHHBIC YpPaBHEHHS
peakIuii, XapaKTepU3yIOIINX OCHOBHBIC
CBOICTBa BaKHEHIIIUX KJIaCCOB
HEOpPraHWYEeCKUX coeauHeHu. Onpenenarb
peaKkuuo cpeabl pacTBOpa COJIM B BOJE.
CoCTaBiATh ypaBHEHHS PpPEAKUHMM THUIIPOJIH3a
OPraHNYeCKUX U HEOPraHUYECKUX BELIECTB.
Pemiats pacueTHbIe 3a1a4.

6.5.

DIIEKTPOXUMUYECKHUE
peakuuu

OOBACHATH MPUHIUI PAOOTHI TATbBAHMYECKOTO
JJIEMEHTA. OOBSICHATD, Kak yCTpOeH
CTaHJAPTHBIN BOJIOPOTHBIN AIIEKTPOI.
[Toms30Batbest psIomM CTaHJapTHBIX
AJIEKTPOIHBIX TIOTEHIIHAJIOB. OTtnruaTh
XUMUYECKYIO KOPPO3UIO oT
AEKTPOXUMUYECKOH. OOBSICHITH PHHITUTIBI
3alIUThl METAJUIMYECKUX U3JICITUI OT KOPPO3HH.
OOBACHATb, Kakue MPOLECChl MPOUCXOAAT Ha
KaTOJIe M aHOJIE MPH AJIEKTPOJIM3E PaCIJIaBOB U
pactBopoB couieii. CocTaBisiTh CyMMapHbIE
YpaBHEHHS PEAKIIUN DIICKTPOIIH3A.

Pemiate pacyerHbie 3a1a4m.

Heopranunueckast
XUMUSA
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7.1

Mertannbr

XapaKTepI/I3OBaTL O6H_[I/Ie CBOICTBAa METAJJIOB
" Pa3bACHATH UX Ha OCHOBC HpeI[CTaBJ'IeHI/Iﬁ 0
CTPpOCHHU AaTOMOB MCTAJIJIOB, METATHYECKOM
CBA3M M MeETaUIMYECKOM KpHCT&J’IJ’IH‘-ICCKOﬁ

pelLIeTKe. WnmoctpupoBaTh  npuUMepamu
CIOCO0ObI MOJTy4EeHUs METaJUIOB.
XapakTepu3oBaTh ~ XMMHMYECKHE  CBOMCTBa
metauioB | A - Il A-rpynn u amromMuHus,

COCTaBJIATH COOTBCTCTBYIOIIUC YPaBHCHUS




peakumii. OOBACHATH OCOOCHHOCTH CTPOCHUS
aTOMOB  XMMHYECKHMX 3JIEMEHTOB b-rpynn
nepuoanueckon cucreMsl J[.M.Menneneesa.
CocraBiaTh ypaBHEHUs peaxuui,
XapaKTEepU3YIOIIMX CBOWCTBA M€, IMHKA.
TUTaHa, Xpoma, kene3a. IlpenckaspiBaTh
CBOMCTBA cIlIaBa, 3Has ero cocraB. OObSICHSITH,

KaK HW3MEHSIOTCSI CBOMCTBA OKCHJIOB H
TUAPOKCUIOB METAJUIOB IO HepuoiaMm u A-
rpynmnam HNEepPUOIUUECKON TaOIMLIBL.

OOBSCHATH, KaK  HM3MCHSIOTCA  CBOMCTBA
OKCUJOB U  THJIPOKCHJIOB  XHMHUYECKOTO
JJIEMEHTa C TOBBIIICHUEM CTENEHU OKHCIIECHUS
€ro aroma. 3amucChiBaThb B MOJIEKYJISPHOM H
MOHHOM  BHJI€  YPaBHEHHUS  XHUMHUYECKUX
peakuui, XapaKTepU3yIOIIUX KHCJIOTHO-
OCHOBHBIE CBOMCTBA OKCHUJOB M THUIPOKCUIOB
METaJUIOB, a TaKXke  OKCIIEPUMEHTAIBHO
JIOKa3bIBaTh HaJnyue 3THX CBOWCTB.
Pacno3snaBate KaTHMOHBI COJIEM C ITOMOIIBIO
KAYECTBEHHBIX PEAKIU.

Pemrate pacueTHsle 3a1a4n.

7.2

Hewmeramsl

XapakTepru30oBaTh OOIIHE CBOMCTBA HEMETAIIIOB H
pPa3bACHATH UX Ha OCHOBE TMPEACTAaBIECHUN O
cTpoeHun atoMa. HazpiBaTh 001acT mpuMeHEHUs
BOXHEUIIMX  HEMETaUIoB.  XapaKTepHu30BaTh
CBOMCTBA BBICHIUX OKCHUJOB HEMETAIOB U
KHUCJIOPOJICOICPXKAIUX ~ KHUCJIOT,  COCTaBJISTh
YpaBHEHHUS  COOTBETCTBYIOIIMX  peakuuid u
OOBSACHAT, HMX B  CBETE€  MpeACTaBIICHUUN
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHIX U
ANEKTPOIUTUYECKOM TUCCOLHAIIUN.

CocTaBiiarb ypaBHEHHUS peakuuid,
XapaKTEepU3YIOIINX  OKUCIUTENbHbIE CBOWCTBA
CepHOM M Aa30THOM KHUCJIOT. XapaKTepHu30BaTh
U3MEHEHUS CBOWMCTB  JIETYYUX  BOJOPOJHBIX
COEIMHEHUN HEMETAIUIOB 0 MepUoay U A-rpyrmre
EePUOINIECKOM CUCTEMBI. Jloka3bIBaTh
B3aMMOCBSI3b HEOPraHMYECKUX M OPraHMYECKUX
coeauHeHu. COCTaBIATh YpaBHEHUS pEaKLUi,
OTpaXarolIMX B3aMMOCBSI3b HEOPraHUYECKUX U
OpPTaHUYECKUX BEIIeCTB, OOBSACHATH X HA OCHOBE
TEOPUU  DBJEKTPOJUTUUECKOM JUCCOLMAIMU U

MMPEACTABJIICHUAX 00 OKHCIIUTCIBHO-
BOCCTAaHOBUTCIIBHBIX TIIPOLCCCAX. HpaKTI/I‘-IeCKI/I
paciio3HaBaThb BCIICCTBA C IIOMOIIBIO

Ka4CCTBCHHBIX peaKLII/Iﬁ Ha aHMOHBI.
Pemate PACUYCTHBIC 3aa1H.

XuMHuA M )KN3Hb

OOBACHATH HAaY4YHBIC NPUHIUIIBI ITPOHU3BOACTBA
Ha MPpUMCPE IIPOU3BOACTBA CCpHOfI KHUCJIOTBI.
HCpCLII/IC.HSITB IPUHIUAIIBI XUMHYECKOT'O
IMPON3BOJACTBA, MCIIOJB3YCMbBIC TIPpHU TMOJIYYCHUU




gyryHa. CoOCTaBJIATh YpaBHECHHUS  PEAKIIHIA,
NPOTEKAIOIIUX MPU MOJYYSCHUH YYT'YHA U CTAJIH.
Cobmronate mpaBmuia Oe30macHO pabOTHI CO
cpencTBamMu ObiToBOM  XuMuU. OOBACHATH
NPUYMHBl XUMUYECKOTO 3arpsi3HEHHs BO3JyXa,
BOJIOEMOB U IOYB.

Pemrats pacyeTHsle 3a1a4n.

Hroro: 34
Bcero: 68
COT'JTACOBAHO COT'JTACOBAHO

[IpoTokou 3aceaHusi METOAUYECKOTO
o0veaunenus yuutener MbOY COILI
Ne 33 um. JIutBunona I1.C.

oT 20 roma Ne

3amecTuTenb aupekropa no YBP

20 roma
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