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IlnanupyemMblie pe3yibTAaThbl 0CBOCHUS Y4eOHOI0 MpeaAMeTa « XUMHS» ¢ ONUCAHUEM YHHBEPCAJIbHBIX Y4eOHbIX JeiCTBHUM,
AOCTUTaeMbIX 00yYaIOIIUMHUCH
JInyHOCTHBIE pe3yJIbTaThI:

- ¢(hOpPMHPOBAHHOCTH MOJIOKUTEIHHOTO OTHOIICHUS K XUMHH, YTO 00YCIIaBIMBAET MOTHBALIMIO K YU€OHOH NEeATeNbHOCTH B BEIOpaHHOI cepe;
-c(hopMUPOBAHHOCTH YMEHHUS peuIaTh NpoOIeMbl MOMCKOBOTO U TBOPUYECKOTO XapaKTepa;
-c(pOPMUPOBAHHOCTH YMEHMSI IPOBOUTH CAMOAHAJIN3 U OCYIIECTBIISATH CAMOKOHTPOJIb M CAMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCIIEITHOCTH;

-c(pOpMHPOBAHHOCTH HABBIKOB MPOSIBICHUS 103HABATEILHON MHUIIMATUBBI B Y4€OHOM COTPYAHUYECTBE.
IIpenmeTrHble pe3yJbTaThl:

-c(OpMHUPOBAHHOCTD MPEICTABICHHUI O MECTe XMMHUH B COBPEMEHHOI HAYyYHON KapTHUHE MUpPa; TOHUMAaHHE PO XUMUHU B (HOPMUPOBAHUU KPYro3opa
1 QYHKIMOHAIBHON ITPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS MPAKTHYECKUX 3a71ay;

-BJIaJICHHUEC OCHOBOIIOJArartoiiuMu XUMHUUICCKUMU IMOHATHAMUA, TCOPHUAMU, 3aKOHAMU U 3aKOHOMEPHOCTAMH; YBEPCHHOC ITOJIb30BAHNC XHUMHUYCCKOU
TepMHHOHOFHCﬁ u CHMBOHHKOﬁ;

-BJIaICHUC OCHOBHBIMU MCTOJaMH HAYYHOI'O ITO3HAHUWS, UCIIOJIb3YCMbIMU B XUMHU ! Ha6.]'IIOI[eHI/IC, OINMMCAHUC, UBMCPCHUC, SKCIICPUMCHT; YMCHUC
O6pa6aTBIBaTB, OOBACHATH PE3YIbTAThI MPOBCACHHBIX ONBITOB U ACJATh BBIBOJbI; TOTOBHOCTE U CITOCOOHOCTH MCTOJbI MO3HAHUW ITPU PCHICHUA
MPAaKTUYCCKUX 3a/1a4,

'Cq)OpMI/IpOBaHHOCTB YMCHHA NaBaThb KOJIMYCCTBCHHBIC OLICHKU U ITPOBOAUTL PACUCTHI IO XUMHYCCKUM CI)OpMYJ'IaM " YPABHCHUSAM;
-BJIAICHUC IIpaBUJIaMHU TCXHUKU 0e30IMacHOCTH IIpU UCTIOJIb30BAHUUXUMHUYCCKUX BCILCCTB,
'Cq)OpMI/IpOBaHHOCTB YMCHUS IMTPOBOAUTD 3KCTICPUMCHTDBI pa3H0171 JUIAKTHIECKON HAITPaBJICHHOCTH;

-c(hopMUPOBAHHOCTH YMEHHS OKa3bIBATh MEPBYIO IOMOIIb IPH OTPABJICHUAX, 0’KOTaX U JIPYTUX TPAaBMaX,CBSI3aHHBIX C BELIECTBAMHU U Ja00paTOPHBIM
000pyI0OBaHUEM.

MeranpeamMeTHble pe3yJbTaThl:

c(OpMUPOBAHHOCTh YMEHUS CTABUTD 1I€JIM U HOBBIE 33/1a4H B yueOe U MM03HABATEIbHON e TeIbHOCTH;

OBJIaJIcHHE MIPHEMAMHU CAMOCTOSITEJILHOIO IJIAHUPOBAHUA IyTell JO0CTHKEHUs LeJId, YMeHHsI BIOMPATh d(pQeKTHBHBIE CIIOCO0OBI pelIeHUusi Y4eOHbIX U
MO3HABATEJbHbIX 32124;C(OPMHPOBAHHOCTL YMEHHUS COOTHOCHTDH CBOM JCHCTBHA € INIAHUPYEMBIMH pPe3yJIbTAaTAMU;

-c(OpMHUPOBAHHOCTH YMEHHMSI OCYLIECTBIIATH KOHTPOJIb B IIPOLIECCE TOCTHKEHUS Pe3yiIbTaTa, KOPPEKTUPOBATh CBOM IEUCTBUS;

-c(hOpMUPOBAHHOCTb YMEHHMS OLIEHUBATh IPABUIBHOCTD BBIMOJIHEHUS YU€OHBIX 3a/1a4 ¥ COOTBETCTBYIOINE BO3MOKHOCTH UX PELICHMUS;

-BBICOKHMH YPOBEHb KOMIIETEHTHOCTH B 00sacTu ucnonb3oBanus MKT;

-c(pOpMHUPOBAHHOCTH IKOJIOTMUECKOTO MBIIICHUS;

-c(hopMUPOBAHHOCTH YMEHUS IPUMEHATH B I03HABATEIbHON, KOMMYHUKATUBHON M COLIMATIBHOM MPAKTHKE 3HAHUS, IOJyYECHHBIE IPH U3YYEHUU
IpeaMeTa.



HJTAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJMETA «XUMUWUS»:
B pesynbraTe n3yueHus yueOHOTO npeamera « XUMUs» Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHuUs:
BbInyCKHUK HAYYHTCSH:

-pacKpbIBaTh Ha MPUMEPax poJib XUMUH B (HOPMUPOBAHUH COBPEMEHHOM HAYYHOH KapTUHBI MUpA U B IPAKTHUECKON ACATEIBHOCTH Y€JI0BEKa;
-JIEMOHCTPUPOBATh Ha PUMEPAX B3aUMOCBSI3b MEXAY XUMHUEN U IPYTUMH €CTECTBEHHBIMU HayKaMH;
-pacKpbIBaTh HA IIpUMEpPax MOJOKEHU TEOPUH XUMHUUYecKoro crpoenns A.M. bytieposa;

-noHUMaTh ¢pusndeckuit cmoica [lepuoandeckoro 3akona J[.J. MenneneeBa 1 Ha €ro OCHOBE OOBSACHATH 3aBUCUMOCTb CBOMCTB XMMUYECKHUX 3JIEMEHTOB
1 00pa30BaHHBIX UMM BELIECTB OT AJIEKTPOHHOTO CTPOCHHSI aTOMOB;

-00BSACHATH IPUUUHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIMX MPeICTaBIeHUH 00 UX COCTaBe U CTPOEHUH;

-[IPUMEHSATh NPaBUJIa CUCTEMATUYECKOM MEXIYyHApOJHOM HOMEHKJIATYpbl KaK CPEICTBAa Pa3IMYEHUs] U UICHTU(PHUKALMU BEIIECTB 110 UX COCTaBy U
CTPOCHHIO;

-COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbl OPraHMUECKUX BEIIECTB KaKk HocuTelell MH(pOopMalu O CTPOSHUHU BEIECTBAa, €ro CBOMCTBAX U
IIPUHAJICKHOCTH K OIIPEIEICHHOMY KJIACCY COCIMHEHUM;

-XapaKTeprU30BaTh OPraHUYECKUE BEUIECTBA II0 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATH NPUYMHHO-CIICICTBEHHBIC CBA3U MEXAY JaHHBIMU
XapaKTEPUCTUKAMH BEILIECTBA;

-IIPUBOJIUTH NMPUMEPHl XUMHUYECKUX PEAKIINI, paCKPHIBAIOIINX XapaKTEPHBbIE CBOMCTBA TUIUYHBIX MPEACTABUTENCH KJIACCOB OPraHUYECKUX BEIIECTB C
LETBI0 UX WACHTU(PUKAIMHT U O0BSICHEHUS 00JIaCTU IPUMEHEHHS;

-IIPOTHO3UPOBATh BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKMX PEaKI[Mi Ha OCHOBE 3HAHWUW O THUIAX XUMHUYECKON CBSI3M B MOJIEKYJaX PEareHTOB M X
PEaKIMOHHON CIOCOOHOCTH;

-HCTI0Ib30BaTh 3HAHUS O COCTAaBE, CTPOSHUU M XUMUYECKHX CBOIMCTBAaX BEIIECTB /ISl 0€30MaCHOTO MPUMEHEHHUS B IPAKTHUECKOM 1eATeTbHOCTH;
-IIPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIONBb30BaHUS MPOAYKTOB TepepaboTKku He()TH W MPHUPOAHOTO Ta3a, BHICOKOMOIEKYISPHBIX COEIUHEHUM
(monuATUIIeHa, CHHTETHUECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

-IIPOBOJIUTH OTIBITHI 110 PACTIO3HABAHUIO OPTAHMYECKUX BEIECTB: TIUIEPUHA, YKCYCHON KUCIIOTHI, HEMPEAEIbHBIX JKUPOB, TITIOKO3bI, KpaxMasa, OEJIKOB —
B COCTaB€ MUUIEBBIX MPOJTYKTOB U KOCMETUUECKHUX CPEICTB;

-BJIaJIETh MPABUJIAMH U TIpHEeMaMu 0€30TMacHON padOThl ¢ XMMHUUYECKUMH BEIIECTBAMHU U JTA00PAaTOPHBIM O00PYI0BAHUEM;

-yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEeaKIMKi U CMEIICHUS XUMHUYECKOTO PaBHOBECHS OT PAa3IMUHBIX (DAKTOPOB C IENbIO ONpeAeTIeHHUS
ONTUMATBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TTPOIIECCOB;

-TIPUBOJIUTH IPUMEPHI THAPOIIH3A COJICH B MTOBCETHEBHOMN KU3HU YEITOBEKA;

-IIPUBOJIMTH MTPAMEPHI OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITUI B MPUPOJIE, TPOU3BOJICTBEHHBIX IMPOIIECCAX H KUZHEACATSILHOCTH OPTraHH3MOB;
-IIPUBOAMTD MIPUMEPHI XUMHUUECKHUX PEAKIIHH, PACKPHIBAIOIINX OOIHE XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAJIIIOB U HEMETAIIIOB;

-IPOBOJIUTh PAcYeThl Ha HAXOXKJICHHUE MOJEKYISIpHOW (HOPMYINBI YIIeBOAOPOJA IO MPOIYKTAM CTOPAaHUS M IO €ro OTHOCUTENBHOH IMJIOTHOCTH U
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €T0 COCTAB,;

-BJIAJICTh MPaBUIIAMH 0€30IaCHOTO 00paIleHus ¢ €IKIUMH, TOPIOYHMH U TOKCHYHBIMU BEUIECTBAMH, CPEJICTBAMHU OBITOBON XHMHH,

-OCYIIECTBIISITh MOUCK XUMHUYECKON HHPOPMAIINH 110 Ha3BaHUAM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (OpPMYJIaM BEIECTB;

-KpUTHUYECKU OIICHWBATh U MHTEPIPETHPOBATH XUMHUYECKYIO0 HH(OPMAITHIO, COACPIKANIYIOCS B COOOIICHUSIX CPEICTB MACCOBOI MHPOPMAIINH, pecypcax
WuTepHeTa, HaydyHO- MOMYJSPHBIX CTAaThAX C TOYKH 3PCHHS E€CTECTBCHHO-HAyYHOW KOPPEKTHOCTH B IENSAX BBISBJICHUS OIIMOOYHBIX CYXICHHH U
(dhopMupoBaHHsI COOCTBEHHOH TIO3HIINH;



-MIPEJICTABIIATh YT PELICHUs TI00aTbHBIX IPOOIEeM, CTOSIIUX Hepe/ YeT0BEUECTBOM: IKOJIOTHUECKUX, SJHEPTETHUECKUX, CHIPhEBBIX, U POJIb XUMUU B
pELIEHNH ATUX IIpodIeM
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

-MJUTIOCTPUPOBATH HA IIPUMEpaxX CTAHOBJIEHUE U HBOJIIOLUIO OPraHMYECKOW XMMUM KaK HayKH Ha pa3jIMYHbIX HCTOPHUECKUX ITAIaX €€ Pa3BUTHS;
-MCII0JIb30BaTh METOJIbl HAyYHOI'O IO3HAHMS INPHU BBIIOJIHEHUU IPOEKTOB U y4eOHO- MCCIIENOBATENbCKUX 3aJjad MO HM3Y4YEHHUIO CBOMCTB, CIOCOOOB
[IOJIyYEHUS U pacliO3HABAHUS OPraHUYECKUX BEILECTB;

-00BSACHATH NPUPOAY U CIIOCOOBI 00pa30BaHMs XUMUYECKOH CBSI3U: KOBAJCHTHOW (ITOJISIPHOM, HETIOJSPHOI ), MIOHHOM, METAIUTMYECKON, BOJIOPOIHOMN — €
LIEJIbI0 OIIPEIETICHUS] XUMUYECKOW aKTUBHOCTH BEIIECTB;

-yCTaHaBJIMBAaTh FEHETUUYECKYIO CBSI3b MEXY KacCaMU OPraHMYECKUX BEILECTB /JI1 0OOCHOBAHUS MPUHUUIHAIBHON BO3MOXHOCTU HOJTYYEHUS
OpPraHUYeCKUX COCTUHEHUH 3aJaHHOrO COCTaBa U CTPOCHUS;

-yCTaHaBJIMBATh B3aUMOCBS3M MEXAY (pakTamMu M Teopuel, NPUYMHOM M CIEACTBHEM IIPHU aHAJIU3€ MPOOJEMHBIX CUTyallud U 0OOCHOBAaHUU
IIPUHUMAEMBbIX PELICHUH Ha OCHOBE XMMMUYECKUX 3HAHHM.

Coaep:xanue nporpaMmmsbl
10 kaacc .OPTAHUYECKAS XUMUSA
Paznen 1. Tema 1. Teopernveckue 0CHOBBI OpraHuyeckoii xumuu (3 1)

dopMHUpOBaHUE OPraHUYECKON XMMUHU KaK HaykH. Teopus CTpoeHHs opraHuueckux coequHeHuil A. M. byrneposa. Yraepoausiii ckener. Pagukanst.
OyHKUMOHANbHBIE Tpynbl. ['oMonoruueckuii psa. 'omonoru. CtpykrypHas nzomepus. Homenknarypa. DiekTpoHHas IpUpo/ia XUMHUYECKUX CBSA3EH B
OpraHudeckux coequHeHusx. Knaccuukarus opraHMueckux COeMHEHU.

JemoncTpanun. O0pa3ibl OpraHMYeCcKuX BEIIECTB U MaTepuanoB. Moiean MoJIeKyJl OpraHu4ecKuX BellecTB. PacTBOPUMOCTh OpraHMYECKUX BEUIECTB
B BOJIC M HEBOJIHBIX pacTBopuTessx. [InaBnenue, o0yrnuBaHue U TOpEHUE OpraHMYECKUX BEIECTB. IpUMeEpHl Y B B pa3HbIX arperaTHbIX COCTOSIHUSAX
Pacuernsle 3agaun. HaxoxneHne MoneKyIsipHO# (pOpMyIIbl OpraHU4eCKOro COeAMHEHHs 110 Macce (00beMY) IPOAYKTOB CrOPaHUsl.

Paznen 2. YTJIEBOJOPO/BbI (12 u)

Tema 2. lpenenbHbie yriieBoaopoabl (ajakanbl) (3 1)

Crpoenne ankaHoB. I'omosornueckuil psn. HomeHxiartypa u m3omepus. dusnueckue M XMMHUYECKHE CBOWCTBA alKaHOB. Peakius 3ameleHus.
[Tonyuyenue u npuMeHeHne ankaHoB. [lonsaTue nuknoankanax. JleMmoncTpauuu. B3peiB cMecn MeTaHa ¢ BO3AyxoM. OTHONIEHUE AJIKAHOB K KHCIIOTaM,
niesoyam, pacTBopy IIepMaHraHaTa Kajlus | OpoMHO BO/IE.
JlabopaTopHbIie onbIThI. 13roToBIEeHNE MOAEIIEH MOJIEKYJT YTIIEBOJOPOAOB M raJOr€HONPON3BOIHBIX.

IIpakTnueckas padora. 1. Onpenenenue KaueCTBEHHOTO COCTaBAa OPraHMUYECKUX COCAMHEHU.

Tema 3. HenpenesibHbIE YI1eBOA0POAbI (4 1)

Aakenbl. CtpoeHue ankeHoB. ['omosormueckuit psan. Homenkmarypa. M3omepus: yriepoaHoW €N, MOJIOXKEHUS] KPATHOM CBSI3H, yuc-, mpauc-
n3oMmepus. XUMHUYECKHE CBOMCTBA: pEAKIMU OKUCIEHUS, NPHUCOCIUWHEHHUs, noauMmepusanuu. [IpumeneHue ankeHoB. AJikaaueHbl. CTpoeHue.
CaoiicTBa, MPUMEHEHHE. [Tpupoansbiit Kayuyk. AakuHbl. CtpoeHue anetrwieHa. ['omonoru u uzomepbl. HomeHknatypa. ®dusnyueckue u
XMMHYECKHE CBOMcTBa. Peakunu npucoeauHenust u 3amenieHus. [Ipumenenue. Jdemoncrpaumu. M3rorosinenne mozaeneil MOJEKYJ TOMOJIOTOB U



nzomepos. [lonyueHne aneruieHa KapOUAHBIM criocoboM. BzaumoseiicTBre areTusieHa ¢ pacTBOpPOM IepMaHraHara Kaiaus 1 OpoMHoi Bogoil. ['openue
arleTwieHa. PasnoxkeHne Kaydyka MpHU HarpeBaHUHM M HCIBITAHUE TMPOJYKTOB Pa3sIoKEeHHUs. 3HAKOMCTBO ¢ oOpasmamu KayuykoB. IlpakTmueckas
pabora. 2. [lonydeHue 3TUIeHA U U3YYCHHUE €TO CBOMCTB.
Tema 4. ApomaTudecKkue yriieBogopoanl (apeHsi) (2 1)

Apenbl. Ctpoenue Oenzona. M3omepus 1 HOMeHKIaTypa. dusndeckne U XUMUYECKHE CBOicTBa OeH3osia. ['omonoru OeHsona. ['eHeTnyeckasi CBS3b
apOMAaTUYECKUX YTIIEBOJOPOOB C IPYTUMHU KJIaccaMu YTJIEBOIOPO/IOB. JleMoOHCTpalUu. Benzon KaK
pacTBopuTelb, ropeHre 6en3ona. OTHomeHne OeH301a K OpOMHOI BOJIE M pacTBOpPY IepMaHranarta Kanus. OKUCICHHE TOJIyOIa.

Tema 5. IIpupoaHbIe HCTOYHHKH YIJ1eBOI0POA0B (3 )

[Tpuponusiii ra3. Hed1s u HedrenpoaykTsl. dusnueckue cBoiicTBa. CriocoObl nepepadboTku HedTH.
JlabopaTopHble onbIThbl. O3HaKOMIIEHHE ¢ 00pa3LaMu NPOAYKTOB HEPTenepepadOTKHU.

Pazien 3. KUCJIOPOJICOAEPKAIUE OPTAHUYECKHAE COEJUHEHUSA (12 )
Tema 6. CimpThl U deHOJIBI (4 1)

OnHoaromHbIe TpenenbHble cnupThl. CTpoeHHe MOJeKysd, (QyHKIHOHalbHAs Tpynmna. Bomopomnas cBs3e. M3omepus um HOMeHkmatypa. CBOHCTBa
MeTaHoJla (3TaHojia), MOJIyueHHe M npuMeHeHue. DU3MOJIOrMYecKoe JAEHCTBHE CIMPTOB Ha OpraHu3M 4YejloBeKa. MHOroaTOMHbIE CIHMPTHI.
OTWIEHTINKONb, TiunepuH. CpoiictBa, mpuMeHenne. deHonbl. CTpoeHne MoJieKybl (eHoIa. B3anMHoe BIMsIHHE aTOMOB.

B MoJeKyJle Ha npuMmepe MoJekyinbl ¢eHona. CpoiictBa. TokcuuyHocTh (eHona U ero coeauHeHuid. [Ipumenenue denona. ['eHeTnueckas
CBSI3b CHHUPTOB M (¢eHona ¢ yrieogoponamu. JlaGopaTtopusle onbIThbl. B3anMopeilictBue ¢genona ¢ OpoMHOM BOJOM M pacTBOPOM THUAPOKCUIA
HaTpus. PactBopenue riunepuHa B Boje. Peakuus rimnepuna ¢ ruapokcugom meau(Il).

Pacuyernble 3a1aun. PacyeTsl 1o XMUMUYECKUM YPaBHEHUSIM IIPU YCIOBHUH, YTO OJITHO U3 PEAarupyollrX BEIIECTB JaHO B U30BITKE.
Tema 7. Anbaeruibl, KeTOHbI, KAPOOHOBBIE KUCIOTHI (4 4)

Anpperuabl. Kemonwvi. Ctpoenue Monekyn. dyHkumonaneHas rpynmna. M3omepus u HoMmeHknaTypa. dopmanbaeruj M aneTanbAeTHA: CBOWMCTBA,

NOJIy4YeHHUE U IIPUMEHEeHue. Ayemon — npeocmasumens KemoHos. IIpumenenue. OnHoOCOCTaBHBIE IIpeeIIbHbIE
KapOoHOBbIe KHCHOTHL. CTpoeHue Mmoiekyin. DyHkiuoHanpHas rpynma. M3omepuss 1 HoMeHknaTypa. CBolcTBa KapOOHOBBIX KHUCHOT. [IpumeHenue.
Kpatkue CBE/ICHUS 0 HeIpeeIbHbIX KapOOHOBBIX kucnorax. ['eHeTnyeckas cBsA3b KapOOHOBBIX KHCIIOT C

JIPYTMMH KJaccaMH OpraHudeckux coequHeHuil. JlaGopartopHblie omnbIThl. IlomyueHue staHans OKHMCIEHHEM 3TaHOjda. B3anMopelcTBue MeTaHams
(3TaHans) c aMMHadHbIM pacTBopoM okcua cepedpa(l) u ruapokcua menu(Il).
JemMoncTpanuu. PacTBopeHue B alleTOHE pa3IuYHbIX OpPraHUYeCKUX BEIIECTB.

IIpakTnuyeckas padora.3.«CBoiicTBa KapOOHOBBIX KHCIOT.

Pacuernsle 3agaun. OnpeaeieHrne MacCOBOM MM 00BEMHOM JTOJH BBIXOJIA MMPOYKTA PEAKIIUU OT TEOPETUYECKH BO3ZMOKHOTO.
Tema 8. Kupsl. YrieBoas (4 1)

Kupsr. Haxoxnenue B MpUpOE. CaolicTBa. [Ipumenenue. Morwwue cpeocmaa. lIpasuna
bezonacnoco obpawenus co cpeocmeamu 6vimosou xumuu. I'moxo3a. Ctpoenue moiekynsl. CBolicTBa rmoko3sl. [Ipumenenue. Caxaposa. CBoiicTsa,
MIPUMEHEHHUE.

Kpaxman u nemntosno3a — NpeacTaBUTENN IPUPOIHBIX TOIMMepoB. Peakius nonukonaeHcanuu. @uznuecknue 1 XuMHUecKre cBoiicTBa. Haxoxaenue B



npupozae. Ilpumenenue. AnieraTHOE BOJIOKHO.

JlabopaTopHble onbIThI. PacTBOPUMOCTh KUPOB, JA0KA3aTEIbCTBO MX HEMNPEICIIBHOIO XapaKTepa, OMbLIEHHE KUpOoB. CpaBHEHUE CBOMCTB MbUIA U
CHUHTETHUYECKUX MOIOLIMX cpelacTB. B3anmoneiicteue rimoxo3sl ¢ ruapokcugoM meau(1l). BzaumoaelicTBue rioko3bl ¢ aMMHAYHBIM PacTBOPOM
okcunacepeopa(l). BzaumoneiictBue caxaposbl ¢ THIPOKCHAOM Kanblius. B3ammopeiicTBue kpaxmana ¢ nonoMm. ['maponus kpaxmana.
O3HakomiieHHE ¢ 00pa3lamMH NMPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH JleMoOHcTpanmu. 3HAaKOMCTBO ¢ 00Opa3llaMd MOIOLIUX M YUCTSIIUX CPEICTB.
N3yuyeHnne nHCTPYKIUH 110 UX COCTaBY U IIPUMEHEHUIO
IIpakTnyeckas padora.4.Pemenne sKCiepuMEHTAIBHBIX 33a4 Ha MOJIYy4YeHHE U PACIIO3HABAHNUE OPTaHNYECKUX BEILECTB.
Paznen 4. ABOTCOAEPKAIIME OPTAHUYECKHUE COEJIUHEHUS (4 u)

Tema 9. AMMHBI 1 aMMHOKHCJIOTHI (2 1)
Amunbl. CtpoeHue Mosekyin. AMuHorpynna. @uszndeckue 1 XuMuyeckue cBoiictBa. AHWIMH.  CBoicTBa,  IPUMEHEHHUE.

AMUHOKHCI0THI. M30Mepus 1 HOMeHKIaTypa. CBolicTBa. AMHHOKHCIIOTHI Kak aM(oTepHble opraHndeckue coennuenus. [lpumenenue.
Jemoncrpamuu. OKpacka TKaHU aHWIMHOBBIM KpacuTelnieM. Jloka3aTeibcTBO Han4Ksl (PYyHKIIMOHAIBHBIX TPYIIN B PACTBOPAX aMHUHOKHUCIIOT.
Tema 10. beaku (2 49)

Beaxn — npupoansie nonumepsl. CoctaB u ctpoeHue. Pusnyeckue U XUMudeckue cBoiictBa. IIpeBpaiienue GenkoB B opraHu3Me. YCHEXu B
U3YYEHUHU U CUHTe3€ OenkoB. XUMMs U 310poBbe ueioBeka. Jlekapcrsa. [IpoGiemsbl, cBsI3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX  IIPENapaToB.
JemoncTpanum. [{BeTHbie peakiuu Ha Oenku (OmypeToBas U KCaHTONPOTEHHOBas peakuuu). OOpasipl JEKapCTBEHHBIX MPENapaToB U BUTAMUHOB.
OO0pasibl CpesICTB TUTUEHBI U KOCMETHKH.

Pa3nen 5. BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS (34)

Tema 11. Cunternyeckue moumeps (3 4)

[ToHsiTHE O BBHICOKOMOJIEKYJISIPHBIX coeAMHEHusAX. l[lomumepsl, monydyaemble B peakuusx noiaumepusanuu. Ctpoenue mosekyn. [lonuatuieH.
[Tomunponunen. @enongopmanvoecuonvie cMoubl.

Cunrernueckue kaydyku. CTpoeHue, CBOMCTBA, MOJMy4YeHUE M NpUMeHeHHe. CHHTEeTHYeCKue BOJIOKHA. KarpoH. JlaBcaH.
JemoncTpanuu. O6pasipl MIacTMacc, CHAHTETUYECKUX KaydyKOB U CHHTETHUECKUX BOJIOKOH.

11knace
TEOPETUYECKHUE OCHOBbBI XUMHUH
Tema 1. BaxHeiiumme XuMu4YecKue MOHSTHS U 3aKOHBI (3 1)

Atom. Xwummuueckuidl snemeHT. M3orombl.  IIpocTteie ® ClIOKHBIE — BEHIECTBA. 3AKOH COXPAaHEHUS MacChl BEUIECTB, 3aKOH COXPAaHEHUS H
IIPEBPALICHNS YHEPTUU IIPA XMMHYECKHUX PEAKIMAX, 3aKOH MOCTOSIHCTBA COCTaBa. BelecTBa MOJIEKYIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

Tema 2. IlepuonMyeckuil 3aKOH M TeEPHOAMYECKasi CHCTeMa XHMHYECKHX jaemenToB JI. U. MenpneieeBa Ha OCHOBe
Y4Y€HHUS O CTPOEHUM aTOMOB (4 1)

Amomnvle opobumanu, s-, p-, d- u_f-anexmponvi. OCOOEHHOCTH pa3MEUICHUS AIICKTPOHOB 0 OPOUTAIISIM B aTOMaX MAJbIX U OOJNBLIMX NMeproaoB. CBs3b
NEPUOINYECKOT0 3aKOHA U EPUOIUYECKON CHCTEMBI XUMUYECKUX 3JIEMEHTOB C TEOPUEN CTPOEHUS aTOMOB. Kopomkuii u OnuHHbIl 6apuarnmsl maoauybsl
Xumuueckux snemenmos. Ilonooicenue 6 nepuoouveckou cucmeme xumuveckux snemenmos /. U. Menoeneesa 6o0opooa, 1aHmanou008, aKkmuHouoo8
u



UCKYCCMBEHHO NONYYEHHbIX 91EeMEHMO8. BanentHocTh u BaJICHTHBIE
BO3MO>KHOCTH aTOMOB.
Hemonctpanuu. [ICXD JIUM, Tabnuiisl « INEKTPOHHBIC 000JI0UYKH aTOMOBY

Tema 3. Ctpoenue Bemectna (5 )

Xumuueckasi cBsi3b. Monnas cBsa3b. Katuonsl n annonsl. KoBajeHTHas HEIMOJIAApHAas CBA3b. KoBanenTHas IoJsipHas CBA3b. :‘)HGKTpOOTpI/IHaTeHBHOCTB.

Crenens okucienus. Meramnueckas cBsi3b. Bogopoanas cBsizb. [IpocTpaHcTBEHHOE CTpOEHUE MOJIEKYJT HEOPraHUYECKUX u OpraHUYECKUX
BeniecTB. TUIbI KPUCTAIITUYECKIX pelIeToK u CBOIiCTBa BeulectB. [IpuumHBl MHOrooOpa3us BELIECTB:
M30MEepHs, TOMOJIOTUSI, aJUIOTPOIIHSI, U30TOIHSI.

Hucnepchule cucmemul. Konnounnueie pPacTBOPBL. 30w, renu. JlemoHcTpanuu. Mogaenu HOHHBIX,

ATOMHBIX, MOJICKYJIAPHBIX U METAJINIMYCCKUX KPUCTATNIMYCCKUX PCIICTOK. O6pa3HI)I IIUIIIECBBIX, KOCMECTHUYCCKUX, 6I/IO.HOFI/I‘IGCKI/IX U MCOUIUHCKUX 30JIed
u reneit. Dbdext Tungams. Moaenu MoKy K30MEPOB, TOMOJIOTOB.
Tema 4. Xumudyeckue peakuun (7 4)

Kanaccndukanmsa XuMHYECKUX peakluil B HEOPraHUYECKON M opraHndeckor XuMuu. CKOpOCTh peakluy, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (aKTOPOB.
Karamm3 u xaranuzatopel. OOpaTuMocTh peakunii. XuMudeckoe paBHoBecre. CMeIIeHne paBHOBECHS TIO ICHCTBHEM pa3IndIHbIX (pakTopoB. [IpuHImI
Jle IlaTtense. [Ipon3BoACTBO CEPHOI KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

Onexrponuruyeckas auccouuanus. CuiabHble U cialOble 31eKkTpoauThl. Cpena BOJHBIX PacTBOPOB: KUcias, HEWTpasibHas, liesouHas. BogopoaHsiii
nokasareins (PH) pacteopa.

I'mpponms OPraHUYeCKUX U HEOPraHUYECKUX Bemects  Jlemoncrpaumu. Pasnuusble  THIIBI
XUMHUYECKHUX peaKIiil, BUACOOIBITHI [0 OPraHUYECKON XUMHUH, BUACOPHIBEM «OCHOBBI MOJIEKYISIPHO- KUHETHUECKOW TEOPUIY.

JlabopaTopHble ONbITHI. 3aBUCHUMOCTb CKOPOCTH PEaKIMU OT KOHIEHTpAIMH, TEeMIIepaTypbl, IPUPOJIbl pearupyromux BeuiecTs, PasnoxeHue
IIEPOKCHJIA BOJOPOA IPUCYTCTBUM KaTanu3aropa. OnpeneneHnue cpelibl pacTBopa ¢ IOMOLIbI0 YHUBEPCAIBHOIO HHAMKATOPA.
HEOPTAHUYECKASA XUMUA

Tema 5. Metasuibl (7 4)

IlonoxxeHne MeTaJIOB B MePUOINYECKOMN cCHUCTEME XUMHUYECKUX SJIEMEHTOB J. . Menneneepa. OOmmue CBOWCTBA METaJUIOB.
DNEKTPOXUMHYECKHUNA s HanpshkeHnid MeTtautoB. OOmme crnocoObl momyyeHus: MeTayioB. CriaBel. DIEKTPONIU3 pacTBOPOB U paciuiaBoB. [loHsTHE
o Kkoppo3uun MeraoB. CrnocoObl  3alUTBl  OT  KOPPO3HH. O0630p MeTaJIOB IUIaBHBIX MOATPYNN (A-rpymnmn) NepuogudYecKod CUCTEMbI

XUMHUYECKUX AIIEMEHTOB.

00630p mMetaimioB MOOOYHBIX moArpynn (b-Tpymnm) nmepruoanyYecKoid CUCTEMBl XMMHUYECKHUX JJIEMEHTOB  (Menb, IIMHK, Jkene30). OKcuasl U
TUAPOKCH/]IBI MeTaisioB. JlemoHcTpanuu. O3HaKOMIIEHHE ¢ 00pa3liaMyi METAJIOB M KX COCTMHEHUH, CIIJIaBbl, B3aMMOJICHCTBIE METAJLIOB C
KHCIIOPOJIOM, KHCIIOTaMH, BOJOW; TOKa3aTelIbCTBO aM(pOTEPHOCTH aJOMUHHUS U €ro TUApOKcHaa, oOpaslibl Menu, jKelie3a, Xpoma, UX COEAUHEHMUI;
B3aUMOJICHCTBUE MEAM U Keje3a C KUCIOPOAOM; B3aUMOACHCTBUME MEAM M JKeje3a C KUCIOTaMU (CepHasi, COJsHasi), MOJyuYeHHe TUAPOKCHIA MEIH,
XpOMa, OKCHJIa MEJIU; B3aUMOJICHCTBHE OKCHIOB M THIAPOKCHIOB METANIOB C KHCIOTaMH; J0Ka3aTeabcTBO amdorepHoctu coeaunenuii xpoma (I11).
Pacuernble 3a1a4n. PacueTsl 1o XUMHUYECKUM YpaBHEHUSAM, CBSI3aHHbBIE C MACCOBOM JI0JIEH BBIXO/A MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOXKHOTO.
Tema 6. Hemerasnl (9 4)

0630p CBOICTB HeMmeTalioB. OKUCIHTEILHO-BOCCTAHOBUTCILHBIC CBOMCTBA TUIIHYHBIX HEMETAILIOB. OKCI/IIH:I HCMCTAJIJIOB U KHCJIOPOACOACPIKAIINC
KHCJIOTHI. BOI[OpOI[HI)Ie COCAMHEHUS HEMETAJIJIOB. I'ereTmueckas CBSI3b HCOPraHN4YCCKUX U OPraHNvYCCKUX BEIICCTB. briToBasg xmMmueckas



rpamoTHOCTh leMmoHcTpanuu. OOpa3isl HEMETAJUIOB; MO/ KPUCTAJUIMYECKUX PEIeTOK, alMasa, rpaduTa, MmolyyeHue aMMHaKka U XJIOPOBOJOPO/a,
pacTBOpPEHHE UX B BOJE, OKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BelecTB. CKUTraHue yrilsl U CEpbl B KUCIOPOAE, ONPEACIICHNE XUMUUECKUX
CBOMCTB IPOJYKTOB CrOpPaHMsl, B3aUMOJICHICTBHE KOHILI. CEPHOM, KOHII. M pa30aBICHHON a30THON KUCIIOT € ME/IbI0, BUICO(PUIbM «XHUMUS BOKPYT HACH.
IIpakTukym. 1. Pemenne skcriepuMeHTaNbHbIX 33134 110 HEOPraHUYECKON XUMUH; peIlieHHe SKCIEPUMEHTAIbHbIX 33a4 110 OPraHu4eCKOW XUMHUHU;

IMOJIY4CHHUC, c061/1paHHe " pacCliO3HaBaHUC I'a30B.

Temarnueckuii miaan 10 kiaace

Ne HaumeHoBaHue pa3/iejioB U TeEM KoanuyecTtBO W3 Hux(K0JIM4eCTBO YaCOB)
n/n 4acoB
(Bcero) |Konrtpoabubie|llpakTnueckue|lIpoexkTHbIe,
padoThI padoThI TeCTOBbIE,
TBOPYECKHE,

IKCKYPCHU H
T.1.(YYUTBHIBas

crenupuKy
npeaMeTa)
1 Paznen 1. Te(lpeTI/I‘-IGCKI/Ie OCHOBBI 3
OpPTaHUYeCKON XUMHU
2 |Paznen 2. YrieBogopoas 12 1 2
3 |Paznen 3. Kucnopoaconepxaiuune 12 2
OpraHUYECKUE COCTUHEHHS
4 |Paznen 4. AzoTconepxaiine 4
OpraHUYECKUE COCTUHEHHS
5 |Paznen 5. BeicokoMoOeKyIsspHbIE 3 1

OpraHUYECKUE COCTUHEHUS
Hroro: 34 2 4




TemaTnueckuit miaan 11 KJIACC

Ne HanmeHnoBaHMe pa3/ie/ioB U TeM Kosun4yecTBo N3 Hux(K01M4eCTBO YaCOB)
n/n 4acoB Konrpouasbnsbie|IlpakTnueckue| IIpoexkTHEIe,
(Bcero) |paGoTsl padoThI TeCTOBbIE,
TBOpYeCcKue,
IKCKYPCHH H
T.1.(YYUTHIBast
crenupuKy
npeaMera)
1 Tema 1. BaxHelmue XUMHYECKHE 3
MOHSITUS ¥ 3aKOHBI
Tema 2. [lepuoanueckuii 3aKoH U 4
MEePUOIUYECKAs CUCTEMa XUMUYECKUX
2 |anemenToB /. 1. MeHeneeBa Ha
OCHOBE
YYEHUS O CTPOCHUN aTOMOB
Tema 3. CTpoeHue BemecTBa 5
Tema 4. XumMuueckue peakuuu 7
Tema 5. Metamibt 7
Tema 6. Hemeraimis 8 1 3
HTroro: 34 3 3




(1 yac B Heel1I0),
(yueonuk I'. E. Pyi3utuca u @. I'. @eabamana «Xumus. 10 knace» u «Xumus.11 kiaace»)

KAJTEHIAPHO-TEMATUYECKOE IINTAHUPOBAHUE 11O YYEBHOMY NPEJIMETY «XUMMUS» B 10 KJIACCE 34 yacos

Ne | Tema ypoka | Ko | Tn Hcnonb3oBanue ejieBas Ili1anupyembie pe3yJabTaThbl
yp
o\ Ja- n Conep:xanue o0opynoBaHus YCTaHOBKa Ipenmernbie | MeranpeaMeTHblie | JIMYHOCT HbIE
BO | ypo e Touku pocra
ya- | Ka
co
B
Pa3nen 1. Tema 1. TeopeTrnueckne 0CHOBBI OpraHu4eckoii xumuun (4 yaca)
1 [Ipenmer YUH | TXC, ee JdemoncTpauuu | 3HaTh OCHOBHBIC Yyenuk IMo3uaBaTesbHble | UyBCTBO
(1) | oprannuecko 3 3HA4YCHHE. OO0pa3sipl | ompeaeneHus: HAY4YHTCH: YV - YMenuue TOpAOCTH 3a
i XM, A.M.BytnepoBa. | OpraHUYECKUX «OpraHu4ecKas 0OBSICHATH OTIpeNIENSITh POCCHICKYIO
BEILIECTB U | XUMHUSD», KA30MEPUsD
Dopmuposanue 10 ) pUs»,| BaJCHTHbBIE IoHsTHs, cosnaars | HAYKY, BKIAL
OpeaHuqec](Oa MaTCpuraioB. «T'OMOJIOTH» BO3MOXHOCTH PYCCKHX YUCHBIX
00001IeHMS,
YUMULL KaK aToma B pa3BUTHE
nayku [[TapocTepkHEB yraepona, yCTaHaBINBATH XMMUH;
0 ' bI€ MOJIENIN 3aBHCUMOCTD aHaJIOr'ny, dbopmupoBaH ue
raHU4eCKU o
p CCKHC | Momekyn CBOMCTB KJIACCU(UIIUPOBATH | OTBETCTBEHHO I'O
o BEHICCTBA. OpTaHUYECKUX BEIIECTB  OT | = CcaMOCTOSITEIbHO | OTHOIICHHS K
raHn4deckas
p BEILIECTB. cocTaBa " | priGupath YYEHHIO,
XUMHUSL. CTPOEHHUS, TOTOBHOCTHU U
OCHOBaHUS u
Homenkiarypa. THUIIBI CIIOCOOHOCTH
KpUTEpUHU IE
W3omepus ruOpuAU3aIH puTep o0yJaronmxc g K
2
aIuKal : bopmsr | KTaccHukanmm, CaMOPa3BUTH 10 U
P MOJIEKYIT, YCTaHaBIIMBATh camoo0pazoB
OTIPENIeTISATh MPUYHHHO- aQHUIO Ha OCHOBE
NPUHAIEKHOC | cre/1cTBEHHBIE MOTHUBALIMH K
Th CBI3H O0OyYEeHHIO U TIO
OpraHUYEeCKOT 3HAHUIO
PerynsaTuBHbie
0 COCTMHECHHUS - dhopMHUpOBaH ne
2 | Dnmextponna | 1 | YUH | Dmnextponnas | lllapocTepsHes K YYA - Ymenue OCHOB DKOJIOTHYECK
) | s npupona 3 npHposia BIE MOJIENH 3Hath Kak oOpa3yercs onpeieEHHOM | CAMOCTOSTEIBHO OU KyJIbTYPBI,
T —— T — MOJIEKYII XUMYCKas CBA3b y KJ1accy, OTIPEIEIISITh LETN COOTBECTCTBY IOLICH

COBPEMECHHOM Y




CBSI3EU B CBSI3EU B OPraHn4CeCKux YMECHUC CBOEro O6y‘leHI/IH, YPOBHIO
OpraHu4ecKu OpraHNuYeCcKux BCIICCTB. KJ'IaCCI/I(bI/IHI/IpO CTaBUTHb U 9KOJOTH4Y€C OI0
X COCIMHEHUSIX, BaTb 10| o0nvvimpoBath MBIIIJICHUS;
COEIMHEHNS CIIOCOOLI ee ONMPENENCHHOM | |/ o 060 HOBbIe pa3BUTHE OMbITA
X pasphiBa. y IIPU3HAKY, 3anaum B yue 6e OKOJIOTUYECK U
3HATh OpHEHTUPOBA
HOMEHKJIATYpY KoMMYHUKATHBH | gpoii
3 | Knaccuduxa KY | Knaccudukanus 3HaTh MpaBuia opraHudyeckux | ble YVYI- Ymenne | pediieKCHBHO
(3) s " OO6pa3siisl HOMCHKIIATYPbI COeIMHEHMIA, OpPraHU30BBIBAThYY | OLIEHOYHOMH u
OpraHnYeCcKu HOMEHKJIaTypa opranuyeckux | OPTaHHUHUCCKHX yMeTb eOHoe MPaKTUYECKO 1
X OpraHHYeCKHX Bemectp i | COCAMHCHIN OmpenenaTh | corpyammuectso n | ACATCHBHOCT 1 B
COGI[I/IHGHI/II;'I COCI{I/IHCHI/Iﬁ MaTepUalioB. THII COBMECTHYIO KN3HCHHBIX
Pemenue PacyerHble Momenu XUMHYECKO CUTYaIUsX,
JIeATEeIIbHOCTh o
3a/1a4 Ha 3aaqm. MOJIEKYJI peaxkiuuu, OCO3HAHHBIN
BBIBO/J[ Haxoxnenne OpraHUYEeCKUX OOBSCHSTH cyuuTeIeM BBIOOD.
XUMHYECKHUX MOJICKYJISIPHOM BEIECTB. B3AMMHOE HMCBEPCTHUKAMU;pa
dopmy bopMyIbI BITSIEILE 0oTarh
OpraHn4e€CcKoro aTOMOB B | AHAUBUAYAIBHO U
COCMHEHUA TIO MOJIEKyJIe B TpyIIIe
Macce (00bemy) VueHnk
TPOAYKTOB NMOJIYYHT
cropanus BO3MOKHOCTh
HAYYHUThCS
4/4  |BxogHoi K3
KOHTPOJIb
Paznen 2. YTJEBOAOPO/IbI (11 4)
5/1 | Crpoenne KV | Knaccuduxanus | IlapocrepsxkaeB | 3HaTh CTPOCHUE Yuenuk Ilo3naBateabHbIE | K
AJIKaHOB. Y OPTaHUYECKHUX bIE€ MOJIEIIN aJKaHOB, UX OOILYIO | HAYYHTCS: YV -YMeHue
I'omonornue COETMHEHMI. MOJIEKYJI (opmymy OIpENEATh ONpENENATh
CKHI psI. I'omonornyecku aJKaHOB MPUHAUICKHOC [IOHSATHS,
Howmenkiary U psn, Tb C03/1aBaTh
pau TOMOJIOTH. OPraHUYeCcKoOr | 000OIIeHHS,
n30Mepus CrpykrypHas 0 COEJMHEHHs | yCTaHABJIMBATh
U30MEpHS. K AQHAJIOTUH,

ONpENEeIEHHOM




Ctpoenue
AJIKaHOB.
Howmenxkiarypa
U U30Mepus

HOMEHKJIaTypa
6/2 | CsBoiicTBa, KY dusnyeckue u
MOJTy4CHHUC U XUMHUUYECKHE
MIPUMCHCHUE CBOICTBA
AJIKaHOB.
aJIKaHOB.
IMuknoankan p
BL eaKIus
3aMCIICHHS.
[Tonyuenue u
MIPUMCHCHUE
aJIKaHOB
7/3 | IIpakTnuec y33 HccnenoBath
Kasi paﬁOTa CBOUCTBaA
Ne 1 OpPraHUYECKUX
Mpasmra Th COCIMHEHMI,
K OTIPEIeNIUTh UX
aqCCTBCHH KauyeCTBEHHBIN
oc COCTaB.
onpeenecH!
€ yriuepoja,
BOJIOpOJIa U
XJIopa B
OpraHUYEeCKH
X
COCIMHEHHUS

X.

3HaTbh OCHOBHBIE

CTIOCOOBI TIOTYYEHHUSI.

XUMHUYECKHE
CBOICTBA
[AKJIOAJIKAHOB

y KJIacCy
YTJIEBOJIOPOO
B, YMETh
00BACHATH
CBOMCTBA
BEIECTB Ha
OCHOBE
aHaIM3a
cocTaBa 51
CTPOCHHUS
MOJICKYII,
yMEHHE
MIPOTHO3HPOBA
Tb
XAMHUYECKUE
CBOMCTBaA
BEIIIECTB,
00BACHATH
YCIIOBUS
MPOTEKAHUS
peakuuii,
3HATh 00JIaCTH
MIPUMCHCHHUS
BEIIIECTB.
XapakTepus3oB
aTh COCTaB U
OCHOBHBIE
HaTpaBlICHUS
HCIIOJB30BaHH
i 51
nepepaboTKH
MIPUPOIHBIX
HCTOYHUKOB
YTIEBOIOPOIO
B.

KJ1IacCU(HUITUPOBATH
, CaMOCTOSITETILHO
BBIOMPATH
OCHOBaHHUSA u
KpUTEpUU JUISt
KJaccu(puKanuy,
yCTaHaBJIMBATh
PUYUHHO-
CJICZICTBEHHBIC
CBSI3H
PeryasituBHbie
YV - YMmeHue
CaMOCTOSITENIEHO
OTIPENIeNIATH 1IeTTH
CBOETO O0y4YeHHS,
CTaBUTH H
dbopmyIupoBaTh
JUTsE ce0s1 HOBBIE
3a/a4M B yueOe

KommyHnkaTuH
ble YY /- YMeHue
OpTraHU30BBIBAThH
yuebHoe
COTPYIHUYECTBO U
COBMECTHYIO
NeSITebHOCTD C
yUUTENEM U
CBEPCTHUKAMHU;
pabortath
WHUBUAYaJIBHO U




8/4 | AnxeHsl. YUH | Crpoenue JeMoHCcTpanumn
Crtpoenue, 3 AJIKCHOB. :
rOMOJIOTHYE I:OMOHOFH%CKH Mopnenu

. i psm.
CKUH psigI, MOJIEKY
Homenkmarypa,
u3oMepus, ) M30MEpOB U
U30MEpUsL:
HOMEHKJIATy YT JIepo/IHOit TOMOJIOTOB.
pa. Henw,
CaoiicTBa MOJIOKEHUS
AJIKEHOB U KpaTHOM CBS3H,
X yuc-, mpamuc-
usomepus.
MIPUMEHEHUE
XuMHYeCcKue
CBOIICTBA:
peaxius
OKUCJICHUS,
MIPUCOCTMHCHUS.
[IpumeHeHne
AIKEHOB
9/5 | Mpakruuec V33 | [lomyuenue
Kasi pabora
Ne 2.
IIpaBuna Th.
[Tonyuenue ATHIICHA,
STUJICHA U U3y4YEHHUE €ro
U3YyYCHUE CBOIACTB,
€ro CBOMCTB CIoCcoObI
cobupaHus u
pacrno3HaBaHUs
(kay. peakIum)
10/6 | Ilousarue o KY AJKagueHsl. JdemMoHcTpanuu
YIIIEBOAOPO CBOMCTBA, - 3HAKOMCTBO C
nax. MPUMEHEHHUE. | oGpasnamu

3HaTh OCHOBHBIE
CIIOCOOBI TIOJTYyYEHHUS.
Xumudgeckue
CBOMCTBA aJIKCHOB

3HaTh OCHOBHBIE
CIIOCOOBI TIOJTYYCHHS.
XuMH4YecKue
CBOMCTBA aIKaJUECHOB

B IpyIIe

Ilo3HaBaTeIbHBIE
YV - Ymenune
OTIPE/ICIISATh
MOHSITHS,CO3/aBaTh
000011IeHMS,
yCTaHaBJIMBATh
AHAJIOTHH,
KJIaccu(pUIUpoOBaTh
, CaMOCTOSITeITLHO
BbIOMpAThH
OCHOBaHUS u
KPUTEPUU JUTST
KIacCUUKALINH,
yCTaHaBIIMBATh
MPUYUHHO-
CJICJICTBCHHBIC CBSI3U
PerynsTuBHbie
YV - YMmenue
CaMOCTOSITEITEHO
OTIPEICIIATH TEITH
CBOEro O0y4YeHHs,
CTaBUTh H
(dbopmynarpoBaTh
JU1sl ceOst HOBBIS
3a/1auu B yuebe

KomMmyHukaTuBH
bie YY]I- YMeHue
OpraHU30BBIBATH
yaeOHOe
COTPYAHUYECTBO U




[Tpuponnsiit [IpuponHsli, | kayaykoB COBMECTHYIO
Kay4yK. CUHTETHYCCKH| JESTEBHOCT C
1 Kay4yKH,
pesiHa, YUHUTEIIEM U
200HUT CBEPCTHUKAMU;
paboTaTh
WHIUBUIYaIEHO
11/7 | AnkuHsl. KY Crpoenue [Tpubop st Y4yeHnux Ilo3HaBaTebHbBIE
Crpoenue, allCTHUIICHA. coOupanus 3HaTh OCHOBHBIE HAY4YMTCsI: VYV - YMmenuue
TOMOJIOTHYE I"'omoitoru u razoB CIIOCOOBI TIONYYCHHUS. | 0OBICHATH OIIPE1EIIATH
CKUM psn, H30MEPHIL. XUMUYECKUE BAJICHTHBIC HOHSTHUS,CO3/1aBaTh
CBOICTBA AJIKHHOB BO3MOXHOCTH ’
H30MEpHS Homenknarypa.
pus, yp aToMa 00001meHus,
HOMEHKJIATy ®dusznueckue u yYCTaHABJIMBATD
. yriepoja,
a, CBOICTBa XHMHYECKHE
pba, . 3aBUCUMOCTh aHAJIOT' UM,
1 ;fOHCTBa- CBOMCTB KIaccu(GpUIMpPOBaTh
MIPUMECHCHHUE MMCHCHHUE
aIrI)GTI/IJICHa p BCIICCTB OT | | CcaMOCTOSITEIIBHO
cocTaBa " | griGuparts
CTpOCHUS
12/8 | ApeHsl. YUH | Crpoenue 3HaTh OCHOBHBIE TI/IEII)I ’ OCHOBaHUS u
OcH301a. CIOCOOBI MOJTYyYCHHUS. KPUTEPUHU ST
benson u ero 3 A X yd ruGpuamnsamuu | <PATCP A
TOMOJIOTH 3oMepust 1 MMHHCCKHE ’ (bopmp1 [K1aCCHbHKALIH,
HOMEHKJIaTypa. CBOICTBa apeHOB MOIICKYIL: yCTaHaBTMBATH
dusnueckue u
OTIPE/ICIISATh MPUYUHHO-
XHMHYECKHE IPHHATIENHOC
N —— T CJICACTBEHHBIC CBS3U
6ersona PeryasituBHbie
OPraHUECKOr | ywy1 . Vierme
[eHeTHUECKA VOU  |0600muTsh VMeTb 0OBSCHATD O COCAMHCHUS | OSTETBHO
K
13/9 |1 cBs13B C3 3HaHUS 00 CBA3b MEXKIY N ONPENENATh LEIN
KIIACCAMU OTpeICIEHHOM Y
ApOMATHYCC YIJIEBOAOPOAax, KJacc CBOEro 06yquH5{’
YIIE€BOI0POJIOB y
KHNX I10Ka3aThb CTaBUTH U
YTJI€BOIOPO POICTBO bopmynupoBaTh
0B C M3y4CHHBIX JUISL ce0sT HOBBIE
ApyTruMu YIJICBOAOPOAOB 3a/1auu B yueOe
KJIaccaMu 1 BO3MOYKHOCTHU
YTJIEBOJI0PO WX TIOJTyYEHUS U3 KOMMyHHKATHBH
II0B HEOPTaHMYECKU X

ple YY]I- YMenue




BEILIECTB.
Penrenue 3agau
Ha HaXO0XKIECHHUE

OpTraHU30BBIBATH
yaeOHOe
COTPY/ZIHUYECTBO U

MOJIEKYJIAPHOM COBMECTHYIO
bopMyIIBI JeSATEITbHOCTh C
["a3o006paznoro YUUTEIEM U
yrjieBoaopoaa 1o CBEPCTHUKAMU,
HpOAYKTaM paboTarh
rOopaHusl.
cropa WHIUBUYAJIEHO
14/10| IpupomHbIit YUH | [Ipupoaubie YmMmeTh Y4yenuk Ilo3HaBaTenbHbIE
H IIOITYTHBIC 3 UCTOYHUKH O0OBICHATH HAYYHNTCH: YV - YMenune
He(TAHBIC YIJIEBOJIOPOOB, CYITHOCTB O0OBSACHATH OTIPeNeNATh
raspl, IX MIPUPOJHBIN ra3 XHUMHYCSCKHX BaJICHTHBIC
COCTaB U ., . MIOHSITHS,CO3/IaBaTh
U TIOMTYTHBIN SIBJICHUU, BO3MO>KHOCTH
IIpUMCHCHHE O606HICHI/I$I
He(l)Tleble rasbl OPOUCXOIAIINX B aToMa >
HE TOJIBKO pupose, OBITY M HA | yIJIepoJa, yCTaHaBIIUBATh
TOIUIMBO, HO H IPOU3BOJICTBE; 3aBUCMMOCTh | QHAJIOTHH,
HCTOYHUK CBIPBS .
s p OLIEHKH UX CBOICTB KJIacCU(UITUPOBATH
S ——— MOCJIE/ICTBHIA; BEILIECTB OT | | CaMOCTOATENHHO
MPOMBIIIIICHHOC OKOIOTHICCKH cocraba Y| BpiGupath
™ TPaMOTHOTO CTPOEHHUS,
' OCHOBaHHUS u
TTOBE/ICHUS B THUIIBI
okpyskaromeii cpene; | rubpuausaruu | KPATCPHH At
OLICHKU BIIMSHUS , (hopMbI K1accnuKarmy,
XUM.3aTrpSA3HEHUS MOJIEKYIT, yCTaHABIUBATh
OKpY>Karolleu cpelibl | OMpeaeisiTh IPUYUHHO-
Ha )KMBBIC NPHHAUICKHOC |o e ncTREHHBIE CBA3N
OpraHN3MBl, Th PeryisiTHBHBIE
0e30MmacHOTO OPTaHMMeCKOr | vy _ Vyenpe
oOpareHus 0 COEIUHEHUS
CaMOCTOSITENTEHO
C TOPIOYUMU K
- onpenenénrom y| OMPEASTATS Len
TOKCUYHBIM KIaccy | CBOEro oOydeHus,
u CTaBUTH U
BEILIECTBAMHU dbopmynupoBaTh

U1 ce0s1 HOBBIE

3a/1a4n B yaeoe




15/11| Hedrs 1 1 | YUH | CocraB u O3HaKoOMJICHUE Io3HaBaTe IbHBIC
Hedrenpony 3 CBOICTBA ¢ oOpazuamu YV - VMeHune
KTBI. HedTH, HPOJYKTOB ompeneNsTh
CriocoOsr dusnveckue u HedTenepepado
MOHSITHSA,CO3/1aBaTh
nepepaboTku XUMHUYECKHE TKH
HedTH CrIocoObl mepe- | (KOJUICKIIHS). 0000meHH,
pa6oTky HedTH yCTaHABIIUBATh
—IEepETOHKa U aHaJIoruu,
KPEKHUHT. KJIaccu(pUIUpoOBaTh
Pa3nen 3. Kucjioponoconep:xamue opranuveckue coequnenusi (12 yacos) Tema Ne 6. CiiupThl 1 eHoJIbI - 4 yaca.
1 | OxHoaroMH 1 | KY Onnoaromubie  |ATTXP 3HATH BaXHEHIIINC Yuyenuk ITo3HaBaTeJIbHBIE | .
(16 | bie TIpe/ieNbHbIE BEILIECTBA: 3TAHOI, HAYYHTCS YY] :cmbicnoBoe | PopMupoBan
) | mpenenbHbIE CIIUPTHI, METaHON, TIMUEPHE; | npnenernar YTCHHE yMeHHe | ue OCHOB
CIUPTHI. CtpoeHue onpenesTh npunaiexKHoc | OMPEACTATE 9KOJIOTHIECK
Crpoenue, MOJIEKYII, MIPUHAIICKHOCTD T MOHSTHS,CO3/]aBaTh | OU KYJBTYpBI,
CBOICTBA, (yHK1. rpynma. BEIIIECTB K OpraHHYecKor 000011IeH S, COOT}ieTCTBy
MOJIy4eHue, Bozxopos-Has PA3IHIHEIM KIACCAM | o coenpmenus | YCTAHABIMBATH IoLEeN
IMPUMCHCHUC CBS3b. OpFaHI/IIIeCKVI/IX K KJaccy AHAJIOTUH, COBPECMCHHOM
W3omepus u COCIMHECHMH; CITHPTOB, KJIacCU(pUIIUPOBATH | Y YPOBHIO
HOMEHKJIaTypa. XapakrepusoBarb deromnos, ,CAMOCTOSITEILHO 9KOJIOTHYCCK
CBoiicTBa O6H_II/Ie XUMHNYCCKHEC YMETh BLI6I/IpaTB oro
METAHOJIA CBOMCTBa O6BACHSTE OCHOBAHMS ¥ | MBIILICHUS;
(3TaHOINa), OpPTaHUYECKUX CBOMHCTRA KPUTEPHH Julsi | Pa3BUTHE
TOJTyYeHNE U COeANHEHUH; CIIHPTOB ¥ | KIaccupuKanum, OTIbITA
PUMEHEHHE. yMeTb O0bSICHSATH (heHONOB  Ha | yCTaHABIHBATE IKOJIOTHYECK
ﬁ?yilcc?;dz(e:iecm oT oonone TIPIEEO” I(/)IpI/ICHTI/IPOBa
HX COCTaBa u anaa CIICAICTBCHHBIC HHOU
CTPOEHHS; E(T);Z?:Iim | cszm, YMCHHC | npakTHuecko
HCHOJIb30BaTh MOEKYI, CO3/1aBaTk, i
puoOpeTeHHbIE HNPUMCHATH U | nesATeIbHOCT

YMEHHE




2 | MHoroarom KY Mmuoroaromusie | AITXP
(17 | Hble coupThL CIIUPTBI.
) | Drunenrauk OTUIICHTIINKOJIb,
[JIMLEPUH.
0J1b, 1ep
CBoliicTBa.
[JIHHCPUH. [Ipumenenue
CBolicTBa,
MIPUMEHCHHE
3 | Crpoenue, KY | ®enonsi.
(18 | cBoiicTBa u CrpoecHue.
) | npumenenue Bzaumuoe
(beHona BJIUSIHUE aTOMOB
B MOJICKYJIC Ha
npuMepe
denona
4 | Tenernuecka YOU | I'enetnueckas
(19 | s cBs3D C3 CBSI3b CIUPTOB U
) | cuproB (enona
JIEBOJOPOIAM
¢benona c YT J1OpOAL
u. Pentenue
yrjieBoA0po pacueTHBIX
namMn 3a;ay 1o
Pemrenue XUMHUYECKUM
3aa4 110 YpaBHCHUAM
XUMHAYECKUM MIpU yCIIOBUHU,
4TO OJIHO W3
ypaBHEHUSAM
pearupyrommx
pu B
eIeCTB JaHO B
ycJIOBHH, N30BITKE.

YTO OJIHO M3
BEIIIECTB
B3STO B
H30BITKE

3HaHUS U YMEHUS B
MPAaKTUYECKOMN
JEeSATEIbHOCTH U
IIOBCEIHEBHOU
HKUZHU

COCTABJIATH
YpaBHEHUS PEaKLIMi,
OTPaXKaOIINX
B3aUMOCBS3b
Pa3JIMYHBIX KJIACCOB.

3HATh CTPOEHUE
deHona

MIPOTHO3UPOBA
Th
XUMHYECKHE
CBOMCTBaA
BCIIECTB,
OOBACHATH
YCIIOBUSI
MPOTEKAHUS
peaKuuit,
yCTaHaBJIUBAaTh
3aBHCHMOCTD
MEXIY
CBOMCTBaMH
BEIIIECTB,
crocodamMu ux
NOJIyYeHUSI U
MIPUMEHEHUS.
YMmenue
MIPOBOJIUTb,
HAOIIO4aTh U
OITHCKLIBATh
XUMHYECKUI
SKCTIEPUMEHT.
XapakTepusoB
aTh COCTaB U
OCHOBHEIC
HarpaBJIeHUS
HCII0JIb30BaHU
i u
nepepadboTKu
MIPUPOJTHBIX
pecypcoB.
ONpENIENATh
MIPUHAJIEIKHOC
Thb
OpraHUYeCKOr
0 COCIMHEHHS
K KJ1accy

peoOpa3oBHIBATH
3HAKU U CUMBOJIBI,
MOJIETIH U CXEMBI
JUISL perieHus
y4eOHBIX u
MMO3HABATEJIbHBIX
3az1a4. 3HaTh
BO3JICUCTBUE
CIHUPTOB u
(heHOJIOB Ha KUBOU
OpraHu3M.
PeryasitTuBubie
YV

CaMOCTOATJIIBHO

-YMeHne
OTIPECIIATh  IENN
cBoero oOyueHwus,
CTaBUTh W
dbopMynupoBaTh
UIT  ce0sT  HOBBIE
3ajaun B yuebe,
YMCHHE
COOTHOCHUTh  CBOH
JIEUCTBUSL  C
TUTAHAPYEMBIMHU
pe3ylibTaTamu,
OCYIIIECTBIATh
KOHTpPOJIb  CBOEH
JIESITENIbHOCTH B
npoiiecce
JIOCTHXKEHUS
pe3yInbTara.
KoMMyHMKaTHBH
ble YY]I - YMenue

OpraHu30BbLIBATb

" B
JKU3HEHHBIX
CUTYyalUsX;
OCO3HAHHBII
BBIOOD u
MMOCTPOCHHE
HanpHenmen
WHWBUIYaTb
HOMI
TPACKTOPUH
oOpa3zoBaHHs
Ha 0aze
OPHECHTUPOBK
U B MHpE
npodeccuit u
npodeccuona
JBHBIX
MIPEITOYTCHU
.




1 | KapOonunbH YUH | Anbnerunsl. 3HaTh OCHOBHBIE
(20 | BIC 3 Keronsl. CHOCOOBI OTyYEHUSI.
) | coenumenus Crpoenue Xmimqecxne
— aJIbJIETU/BI MOJIEKYII. CBOMCTBA AJIbJIETU/I0B
U KeMmOHbl. OyHKIMOHAIBH
CaoiicTBa 1 asg rpymmna.
IpUMEHEHUE Nsomepwust u
AJTbICTHIOB. HOMEHKJIATYypa.
dopmanbaerun
U alleTaabAeru;
CBOMCTBA,
IIOJIyYEHHUE,
IIPUMEHEHHUE.
Anerosn-
IIpEJICTaBUTEINb
KETOHOB.
[IpumeHeHne
2 | KapOoHoBsle KY | OnHoocHOBHBIE 3HaTh OCHOBHBIE
(21 | KHCIIOTBL npeJieTbHbBIC CIIOCOOBI MOTyYCHHUS.
) HonqueHI/Ie, KapGOHOBbIE Xmimqecxne
CBOMCTBA U KHCTOTEL CBOIiCTBa
KHCJIOT KapOOHOBBIX KHCIIOT
Ctpoenue
MOJIEKYII.
DyHKIIMOHAJIbH
as rpymnma.
N3omepus u
HOMEHKJIATYypa.
CaolicTBa

KapOOHOBBIX

KapOOHMIBHBIX
COCIUHCHUH,
yMETh
00BACHATH
CBOMCTBA
aJIbJICTUIOB U
KCTOHOB Ha
OCHOBE
aHaIM3a
cocTaBa H
CTPOCHHUS
MOJIEKYIL,
YMCHHE
MIPOTHO3UPOBA
Tb
XUMHUYECKHE
CBOMCTBA
BEIIIECTB,
00BACHATH
YCIIOBUS

MIPOTEKAHUs
peaxkLuii,

yCTaHaBIIMBATh
3aBHCUMOCTD
MEXTY
CBOMCTBaMH
BEIIIECTB,
crocodamMu ux
MOJTyYeHUS U
MIPUMEHEHUS.
VYmMmenue
MIPOBOJIUTH,
HaOIIOOaTh U

yaeOHOe
COTPYJHHYECTBO
COBMECTHYIO
JIeATEeTbHOCTh c
YUHUTEIIEM u
CBEPCTHUKAMU;
paboTaTh
WHIUBUIYAJIbBHO U
B rpymrme,
@opMHUPOBAHUE U
pa3BUTHE
3KOJIOTUYECKOTO
MBIIIICHHUS],
yMEHHUE TPUMEHSATD
ero B
IM03HABATEILHOM,
KOMMYHUKATUBHOU
: COLMAIbHOMN
MpaKTUKE u
npodeccuoHanbHO
u OPHUEHTAIUH.

Hab6mronats u
OITMCHIBATh
XUMHYECKHI
AKCIIEPUMEHT c
MTOMOIIIBIO POJTHOTO
S3bIKa W SA3BIKA

XUMHHU.




KHCIIOT.
IIpumenenue.
Kparkue
CBEJCHUS O
HenpeaeNbHbIX
KapOOHOBBIX
KHCJIOTax
3/22 IpakTnyec V33 Hccnenosats AITXP
Kas pabora
Ne 3.
[IpaBuna Th.
«CBolicTBa CBOMCTBa
KapOOHOBBIX KapOOHOBBIX
KHCIIOT» KHCJIIOT,
00yCIIOBJICHHBIC
HaJINYMEM HOHA
BOJIOPOJIA U YMETb NPOCIIEKUBATh
KapOOKCHIIbHOM TCHETUYECKYIO CBSI3b
IPYIIIIBL. MeX 1y KapOOHOBBIMU
4 | TeneTnuecka YOU | I'enernueckas KHCJIOTaMU U JPYTUMHU
(23 | s cBA3DB C3 | cBa3b KJlaccaMu
) | KapOOHOBBIX KapOOHOBBIX OpPraHUYECKUX
KHCJIOT C KUCJIOT C COeIMHEHU
APYTHMH JIpYruMu
KJlaccaMu KaccaMu
OpraHu9CCKH OpraHUYEeCKUX
X COCIMHEHUN
COETUHEHU. Pemenue 3amau

Ha onpe/elIeHue
MacCOBOH JOJIN
BBEIXOJIa
MPOJIYKTa OT
TEOPETHUECKH
BO3MOKHOTO.

OIHUCHIBATE
XUMUYECKUN
SKCIEPUMEHT

KoMMyHUKAaTUBH
ble YY/I - YMmenue
OpPraHU30BbIBATH
yuebHoe
COTPYJHUYECTBO
COBMECTHYIO
JESATEIBHOCTD c
YUUTENEM U
CBEPCTHUKAMHY;
paboTtaTth

HHIUBHUIYAJIbHO
UB

rpymnme

Tema 8. /Kupsl. YrieBoasl - 4 yaca.




1 | Cnoxuble YUH | Cnoxuble OIIpENEIATh Y4yenuk Ilo3naBatenbuble | PopMupoBan
(24 | >pupsr. 3 3¢upsl, NPUHAIJICIKHOCTh HAYYHUTCS YV — cMbiciioBoe | U€ OCHOB
) | XKupsr XKupsl. BCLICCTB K ONpeIeNATh ureHne,  ymenue | JROTOTHHCCK
Pa3IMYHBIM KJlaccam Oii KyJIbTYpHI,
Haxoxnenue B NPUHAIIEKHOC | ONPEACTATH
OpPTraHUYeCcKUX COOTBETCTBY
. Th TOHSITUS 9
npupojie 0 ,CO3/1ABATD | |1t
CaoiicTsa. OpraHu4eckor | o6oOueHus, COBPEMEHHOM
HpI/IMeHeHI/Ie. O COCAUHCHU A YCTaHaBJIMBATb y YPOBHIO
XuMmus B K KJIaccy aHaJIOTUH, 9KOJIOTMYECK
MTOBCEHEBHOM KapOOHOBBIX kinaccuduiuposarp | Oro0
YKU3HU. KHCIIOT, CaMOCTOSITENIEHO MBIUICHH.
Motormue u 3¢GuUpoB U BBEIOMPATH
YHUCTALIUE JKUPOB. OCHOBaHUS u
CpeICTBa. KPUTEPHUH TUTST
KJaccuukanum
2 | YrueBopl. YUH | I'moko3a. 3HaTh CTPYKTYpHbIE ®opMHUpOBaH
(25 | I'mroxo3a. 3 Crpoenue (hOpMyIBI TIIOKO3bI Ue  OCHOB
) Onnrocaxap MOJICKYJIBI. u q)pyKTOSI)I. 3KOJOTHUYECK
WIBL. CBolicTBa OM KYJIBTYPBHI,
Caxapo3sa TJIFOKO3BI. COOTBETCTBY
IIpumeHeHue. 101171
Caxapoza. COBPEMEHHOM
CaolicTBa, y YPOBHIO
pUMEHEHHE AKOJIOTMYECK
oro
MBIIIUTCHUS
Kpaxman n YUH | Kpaxmain u Kounexkuun. YMenne CraButh u
LeJUTI0TI03a — O3HAKOMIIEHHE [1POBOMIHT, (opmynpoBaTh
HPEACTABUTEIIN | ¢ oGpas3iiaMu HAGIIONATh U s ce0s  HOBBIC
TPUPOHBIX HOPUPOIHBIX U 33Jja4yd = B ebe
OIMEDOB OIMCHIBATH yqeoe,
pOB. MCKYCCTBEHHBIX y -
Peakiuu XUMHUYECKUN y
BOJIOKOH.
TOJTMKOH/ICHCAI HKCIICPUMEHT COOTHOCHTH  CBOM
nn. Ousnueckue ACHCTBHA ¢
Y pp—— IUTAHUPYEMBIMU
CBOICTBA. pe3yiibTaTtamu,
Haxoxnenue B OCYIIECTBIISTh

pUpOJIE.




IIpumeHneHue.

KOHTPOJb  CBOEH

AneratHoe JeATEIbHOCTH B
BOJIOKHO. nporecce
IIpakTuuec V33 | Unentuduxauu | AIIXP 3HaThb CraButs u | ®opMupoBaH
Kasi pa6ora s OPraHU4eCKHUX Ka4yeCTBEHHbIE dbopmynupoBaTh ue ¥ OCHOB
No 4. COEIMHEHUI peakuuu Ha uis  ceOs HOBble | PKOJIOTHMYECK
TMpagura TB. OpraHUYECKHe sagaun B yuebe, | O KYIbTYpHI,
«Pemenue COCIMHCHMA yMeHHe COOT]ieTCTBy
IoLEen
IKCIICPUMCH COOTHOCHTB  CBOM | '\ oo
TAJIbHBIX JEUCTBHUSA c P
3a1a4 Ha IJIAHUPYEMBIMU y ~ YpoBHIO
9KOJIOTMYECK
ITOJIYyICHHC H pe3ynbTaTamy,
oro
pacrno3HaBaH OCYIIECTBIATE
ue _ | MplmIeHus.
OpraHMYCCKH KOHTpOJIb  CBOEH

X BC€IICCTB»

EATEILHOCTH.




Pa3nea 4. Azorocoaep:xanye oprannueckmne coeinnenus (4 yaca)
Tema 9. AMUHBI M AMHHOKHCJIOTHI -2 Yaca.

AMMHEL.
Crpoenue u
CBOICTBA.
AHUINH —
MpeACTaBUTE
JIb
apoMaruyec
KHX aMHHOB

YUH

AMUHBI.
Ctpoenue
MOJIEKYJL.
AMuHorpymmna.
dusnueckue u
XHUMUYCCKHE
CBOICTBA.
Anunug.
CBoiicTBa,
MIPUMEHEHHE.
AneraTtHoe
BOJIOKHO

(29

AMUHOKHCT
OTHI.
N3omepus,
HOMEHKJIATy
pa.
CsoiicTBa 1
MIPUMEHEHUE

W3omepus u
HOMEHKJIaTypa.
CaoiicTBa.
AMMHOKHUCIIOTBI
Kak amorep.
OpraHUYEeCKHe
COEIMHEHUSI.
IIpumeHeHune

Jloka3zaTenbcTBo
HaJINYHS
(yHKIIMOHATIBH
BIX TPYIII B
pacTBopax
AMUHOKHCIIOT.

OmnpeneasTs
MMPHUHAIJIC)KHOCTD
BEIIECTB K
Pa3IMYHBIM KJlaccam
OpraHuYecKux
COEMHEHHI

3HaTh
¢buznyeckue u
XUMHAYECKHE
CBOMCTBA
AMHHOKHCIIOT

YuyeHuk
HAYYHTCS:
ONpEeIEIATh
MIPUHAIC)KHOC
Tb
OpraHUYEeCKOT
0 COCIUHEHUS
K KJ1accy
a30TcoIepKalll
X
OpraHUYECKUX
BEIIECTB,
YMETh
00BACHATL UX
CBOMCTBA Ha
OCHOBE
aHaIm3a
COCTaBa H
CTPOCHHUSI
MOJIEKYIL.

. YMeHue
MIPOBOJINTD,
HaOIIO4aTe WU
OITMCKHIBATH
XUMHUYECKUH
AKCIIEPUMEHT.,

ITo3naBaTenbHbIC
YV - cMbICIOBOE
YTeHUE,  yMEHHUE
OTIpeNeNATh
HIOHSTHS,
CO3/1aBaTh
000011eHus, ycTaHa
BJIMBATh aHAJIOTUH,
KJaccu(puupoBaTh,
CaMOCTOSITJIBHO
BBEIOMPATH
OCHOBaHMUS U
KPUTEPUH s
KJIaccu(puKauu
HYKJICHHOBBIX
KHCJIOT..
PerynssTuBHbIe
YVA - VYwmenue
CaMOCTOSITENTHHO
OTIpeNeNATh  IeNN
cBOero oOydeHus,
CTaBUTh u
dbopMynupoBaTh
uist  ce0s  HOBBIE
3amaun B yueoe.

JINYHOCTHBI €
pe3yJbTaThl,
bopMHUpyeMBI
npu
U3y4YEHUU
pazzaena:
¢dbopmupoBaH ne
OCHOB
JKOJIOTHYCCK O
KYJbTYpHI,
COOTBETCTBY
1 0)11(S)71
COBPEMEHHOM Yy
YPOBHIO.

€

Tema 10. Beaku -2 yaca




benkun — KY | Benku — 3HaTh BaxHeillme Y4yenuk MertanpenmeTrnsbie | GOpMUPOBAH He
MIPUPOIHBIE NIPUPOIHBIE BCIIECTBa 6eJ'IKI/I; HAY4YUuTCH: pe3yJabTarThl, OCHOB
HOJIMMEDBI. TOJIMMEPBL. XI/IMvI/I‘IeCKI/Ie (bopMpreMBIe npu OKOJIOTUYECK O
Cocras, Cocras, CBOMCTBA OCHOBHBIX M3ydCHHH pasjena: | KYIBTYpHL,
KJIaCCOB IMo3HaBaTeabHble | COOTBETCTBY
CTPYKTYpa, CTPYKTYpa, o
¢ 4 OpraHUYECKUX VYV - cmbiciogoe | OWeH
CBOHCTBA CBOMCTRA. COEMHEHNUI; COBPEMEHHOM Y
YTEHUE,  YMEHHUE
OCIIKOB Ycnexu B 00BbSICHATH YPOBHIO
ONpEeNIETATh
MOJIYYCHUH U 3aBUCUMOCTh HOHS T 9KOJIOTUYECK OT0
CHHTE3e OeIKOB. CBOMCTB BEUIECTB OT ’ MBIILICHNUS,
UX COCTaBa U CO3RaBathb Pa3BHTHE OIbITA
Xumus u VUH | Xumusa u OGpasist 606
CTPOCHMUS, 0000IEHNA, JKOJIOTHUYECK U
310pOBbE 3 310POBBE. JIEKapCTBEHHBIX
yMeTh yCTaHaBJIUBATh OpUEHTHUPOBA
YyeloBeKa. JlekapcTaa, HperapaTos U -
HCITOJIE30BaTh AHAJIOTUH, HHOM
BUTAMHHOB. .
hepmeHTH, MPAKTUYECKO U
O6pasisl pHUOOpETEHHBIE KJIacCU(UIIUPOBATH
BUTAMMHBI, NEeSTENBHOCT U
CpencTB 3HaHUS U YMEHUS B ,  CaMOCTOSITEJIbHO
TOPMOHEL, MPaKTUYECKOU BBIOMpAThH s
TUTHEHBI U
MUHEpAIbHbBIE KUZHEHHBIX
BoI KOCMETHKE. JeSATeTbHOCTH 1 OCHOBaHUS M| curyaumsx;
MMOBCETHEBHOMN KpUTEPHUH IV | 0CO3HAHHBIN
[Tpobnemsl,
KU3HU KJIacCU(pUKaluy,
CBSI3aHHBIE C
OLICHUBATH U yCTaHaBJIUBATh
MIPpUMEHEHUEM
PUMCHCHHC KOPPEKTHPOBATD IPUYUHHO-
JlekapCTBEHHBIX
p CBO€ IIOBEICHNE B CIIe/ICTBCHHbIE
MpenaparoB
CBSI3U SI3bIKA U
SI3bIKA XUMUU
Pa3nen 5. BoicokomouiekyJIsipHbie coelnHeHus (4uaca)
Tema 11. CunTeTHYecKHe MoJiMMepsI - 44aca
ITonsatue o YHH IlonsTHsa o O6pa3subl 3HATh XUMHUYECKHE | YYeHHMK Ilo3HaBaTenbHBIE
BBEICOKOMOJIE 3 BBICOKOMOJIEK YT JIacTMacc, CBOMCTBA OCHOBHBIX | HAYYMTCSH: YV -
KYJISIPHBIX SIPHBIX CHHTCTHICCKUX | KJIaCCOB YMCHHC CaMOCTOSITEITEHO
Kay4yyKOB OpraHUYECKUX MIPOTHO3UPOBA
COCIMHEHMS COETMHEHUSX. yay p . P p BbIOMpAThH
u COEIMHECHMUII; Th
X. Crpoenue OCHOBaHMS "
CUHTETUUYECKUX | YMeTh XUMUYECKHE
Tlnactmaccer MOJICKYIL. BOJIOKOH HCIIONIb30BATh cBOlicTBa Kputepnn AT
Y BOJIOKHA. [HonusTusen. MPHUOOpPETEHHBIC BEILECTB, KJIacCU(pUKAIINH,
[Honunponumnex. 3HAHUS U YMEHUSI B | OOBACHATH yCTaHaBJIUBATh




CuHTEeTHYECKHE MPAaKTUYECKOMN YCIOBHUS MIPUYUHHO-
BOJIOKHA. HAEATEIIBHOCTH, IIPOTCKaHUsI CJICACTBEHHEIE
eaKIi
Hrorosasi VK YPOK KOHTPOIIS, oueguBaTL CBOH 5CTaII:IIaBJ'}I/IBaTB CBsI3H, YMCHHEC
KOHTPOJIbHA OLICHKHU U ydeoHbIE S ABHCHMOCTE CO3/1aBaTh,
JIOCTHIKCHUH, MIPUMEHSITh U
s1 Ne 2 KOpPEKLIHH MEXKITY
N COOTHOCHTD o npeoOpa3oBHIBATH
3HaHHUH CBOMCTBAMH
MPUJIOKEHHBIE 3HAKW ¥ CUMBOJIBI,
yratmxes BCILECTE, MOJIEIH U CXEMBI
yeuus ¢ cnocobdamMu ux A
MOJyYEHHBIMU noNydeHUs U s peleHus
pe3yabTaTaMu CBOCH | mpuMeHeHHs. yueOHBIX u
NEeITeIbHOCTHU VMeHHe MIO3HABaTEIbHBIX
COBEpPIIEHCTBOBATH | IIPOBOJIUTD, 3a7ad.
HaOmonate | | PeryjsiTuBHBIE
OIIUCKLIBAThH YVA - VYMenue
XUMHNYCCKHUHN Q)OpMyHHpOBaTL
OKCIICPUMECHT. | 719 ceOs  HOBBIE
XapakTepus3oB
aTh COCTaB U
OCHOBHEIE
HaIpaBJICHUSA
HUCIOJIb30BaHU
sl IOJIUIMEPOB B
MIPOMBIIIEHHO
CTH.
O0o00611EeHE KY
3HaHWUH 110
KypcCy
OpraHn4eCcKO
U XUMHU.
Opranunyeck KY
ast XUMus,
JeJ0BeK U

npupoa




KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE 110 YYEBHOMY NNPEJIMETY «XUMMS», 11 KIIACC,
(yueOnuk I'. E. Pynzutuca u @. I'. ®eabamana u «Xumus.11 kaace»)

Ne Temaypoxka | Ko | T | Copge Hcnoan3osBa HeneBas [Inanupyemsle pe3ysbTaThl
I- |4 | pKaH HHE YCTaHOBKa
\ BO | II ue o0opynoBaH
1 Ja- ns Touku
I co g pocra [IpeaMeTHbIE MeranpeaMeTHbIE JIM4HOCTHBIE
B
0
K
a
Tema 1. Baskneiiiue XuMu4ecKkue NOHATHS U 3aKOHBI -4 4
1 | ATom. 1 |K Atom. 3HaTh BeinyckHuk Ilo3HaBaTe/nbHbBIE YyscTBO
XUMHUYECKUU Y | Hsorom. OCHOBHBIC Hay4yurcd nonumare | YYJA - VYmenuwne | TOPAOCTH 3a
5JIEMEHT. Xumuyec TCOpHH XUMHH, (GU3MYECKUI  CMBICT | ONPENENSTh POCCHHICKYIO
. NPOBOINTDH Ha BKJIQ
W3oTonel. KHU p a .. | [leppoanueckoro MOHATHA,CO3/1aBaTh YEY, ’H
- CaMOCTOSITENIbHBIN 606 PYCCKHX yYEHBIX
pocThie u AJIEMEHT, OHCK XHMUe- 3aKOHA 0000111eHuS, B pa3BUTHE
CJIOKHBIE IPOCTOE CKOii .. MenzeneeBam | yCTaHaBIMBATh XUMHH;
BC€IICCTBA BCIIECTBO, I/IH(l)OpMaLII/II/I; Ha €ro OCHOBE€ | aHAJIOI'uH, (I)OpMI/I]Z)OBaHI/Ie
OKCH/IBI, OOBSACHATH KJIacCU(PUIIUPOBATh, | OTBETCTBEHHOI'O
TUAPOKCH 3aBUCUMOCTh CaMOCTOSITEJIBHO OTHOMICHUA K
Tbl CBOICTB BHIOMpATh OCHOBaHHs | Y 1HHAIO,
TOTOBHOCTH U
(ocHOBaH XUMHYECKHX U KpPUTEpUH  JUIA
CIOCOOHOCTH
us u JJIEMEHTOB U KJaccu(uKanuy, 0BYHAIOIIHXCA K
KHCJIOTHI), 00pa30BaHHBIX MMM | YCTaHABIIMUBATb CAMOPA3BHTHIO H
conu BEIIECTB oT MIPUYHUHHO- camMo00pazoBaHH
2 | Macchl BeIIecCTB, 1 | K | BemectBo | Becnl JIEKTPOHHOTO CJICICTBCHHBIC CBsA3H. | IO Ha OCHOBC
3aKOH y |. Xumuuec 3aeKkTp | YCTAHABIUBATEL | orh6ehrg aTOMOB. MOTHUBALIMU K
COXpaHEeHUS U Kast oHHple | POCTCHUIINE 00y4YEeHHUIO U 1O
MpeBpaIieHus peakuus (opmysisi 3HAHUIO
SHEPTHH MPHU BEIIECTE IO
MacCOBBIM
XUMHUYECKHUX
JOJIIM
peaknusax

DJICMCHTOB.




3 | 3axoH K 3aKkoH Becnl
IIOCTOSIHCTBA A\ MMOCTOAHC JICKTPOHHBI
) | cocraBa BEIIECTB. TBa ¢
BemecTsa COCTaBa,
XUMU-
MOJIEKYJIIPHOTO U
yeckas
HEMOJIEKYJISIPHOT bopmyra,
O CcTpOoCHUA pacy&Thl
o
dbopmyna
M
4 | BxogHoit K | Bruasien
KOHTPOJIb
v
Tema 2. [lepuoanyeckuii 3aK0H U MEPUOTUIECKAS] CHCTeMAa XUMHYeCKUX 3j1eMeHTOB [[. U. MeH1eleeBa HA OCHOBE YUeHHUSI O CTPOEHUH
aTOMOB - 3 4
1/ | Ilepunoanueckuii K [ [I3ullC, | Jdemoncrpaun | Haxonutb BeinyckHuk ITo3naBaTe/ibHBIE dhopmupoBaHue
4 3aKOH U VY | cTpykTypa HH: HEOOXOTUMYIO HAYUHTCS yYyia -VMeHue | OCHOB
[Tepuonnueckas T[CX5. I[ICXD UM | undopMmanuio B JKOJIOTHICCKOU




215

cucremMa
XUMHYECKHUX

anementosB JI.M.
Meuneneesna.

3aKOHOMEPHOCTH
B U3MEHEHUU

CBOWCTB
XUMHYECKHUX
3JIEMEHTOB

IIpnuuna
epruoInY
HOCTH B
U3MEHEHU
Y CBOWCTB
XHUM.
AJIEMEHTO
B.
Ilepuonbr
Y TPYIIIBL.
[13 u
CTPOEHHUE
aToma.
CoBpemMeH
HOE
MOHSITUE O
XUMHUYECK
oM
DJIEMEHTE.
CoBpemMeH
Hast
dopmyup
oBka [13.
IIprunna
nepuoany
HOCTH B
WU3MEHEHU
Y CBOWCTB
XUMHUYECK
ux
3JIEMEHTO
B.

HCTOYHHUKAX
Ppa3HOIo THUIIA,

nepeBoINTH

uHpopmaruio u3
OTHOM 3HAKOBOU
CHCTEMBI B

Apyryto (u3
TaOJIMIIBI B TEKCT).

00BSACHATH
3aKOHBI
JIMAJICKTUKHU Ha
npuMepe Ha
KOHKPETHBIX
npumepax I1C;
3HATb OCHOBHOM
3aKOH XUMHH -
MEPUONYECKUI
3aKOH;
XapakTepu3oBaT
b DJIEMEHTHI
MaJIbIX TIEPHOJIOB
o MX
MTOJIOKEHUIO B
I1C;
¢popmysnupoBaTh
CBOU
MHPOBO33PEHYECK
1€ B3TJIS/IbI;

BbinyckHuk
MOJIYYHT
BO3MOKHOCTH
HAY4YNTHCS:
WJUTIOCTPUPOBATH HA
npuMepax
CTaHOBJICHUE u
HBOJIIOLIHIO
OpPraHUYEeCKOU
XUMUU KaK HAyKu Ha
Pa3IUYHBIX
HUCTOPUYECKHUX

9Tallax €€ pa3BUTHUS,

HCIIOJIB30BaTh
METO/bI HAay4YHOIrO
IIO3HAaHUA npu
BBIIIOJTHCHHUH

MIPOEKTOB U y4eOHO-
MCCIIEIOBATEIBCKIX
3aj1a4 M0 U3YyYCHHIO

CBOICTB, CHOCOOOB

OTIpEeeIATh MOHSTHS,
CO3/1aBaTh
000011IeHHS,
yCTaHaBJIMBATh
aHAJIOTUH,
KJIaCCU(UIIUPOBATH,
CaMOCTOSITENIEHO
BBIOMpATh OCHOBAHMUS
U KpUTepUU  JUIS
KJaccu(puKanuy,
yCTaHaBJIMBATh
PHUYUHHO-
CIICZICTBEHHBIE CBSI3U
Perynsarusueie YY /1
- YMeHue
CaMOCTOSITENILHO
OTIpeIeNIATh LeNTH
CBOEro 00yueHus,
CTaBHUTh U
dbopMyIupOBaTh ISt
ce0s1 HOBBIC 33/1a4U B
yuebe

KoMmyHHKaTHBHBIE
YVY/]- YMmenue
OpraHU30BBIBATH
yuebHoe

KYJbTYpBI,

COOTBCTCTBYIOI]

e

COBPEMEHHOMY

YPOBHIO

9KOJOT'HYECKOIo

MBIIIJICHUA,

Pa3BUTHC OIIbITA
9KOJIOTHYCCKH
OpPUCHTHUPOBAHH

(071

pedIeKCHBHOOIT

€HOYHOU "

MPaKTUYECKOU
NEeSITeTbHOCTH B

JKM3HEHHBIX
CUTYyalusIX;
OCO3HAaHHBIN
BBIOOD U
IIOCTPOEHUE
TanbHeHIen

HHAUBUAYAJIBHO

1 TPAaeKTOPHUH

o0Opa3oBaHMsI HA

Oase

OPHUCHTHPOBKHU B

MHpe
npodeccuit u

npogecCuoHaIb

HBIX

MIPEATIOYTEHUH.




3-/6 | Ctpoenue 2 | K | Atomusie | JleMoHcTpan (CpaBHMBATH MOJTyYCHUS COTPYZIHUYECTBO U
opOuTam. uu: DIIEMEHTHI MAJTBIX U
AJIEKTPOHHBIX 4 3P rcrpon | TICX JEM, oo PACIIO3HABAHHS COBMECTHYIO
060J104eK aTOMOB JICKTP ) JEATENHLHOCTD C
Hast MEpUOJIOB; BCIIIECTB
XUMHAYECKHUX 1ac TabIubl P ’ B YUUTEIEeM U
3JIEMEHTOB «OTEKTPOHHBI CBEPCTHUKAMU;
cuduKaum € 000J10UKH
s DJIEMEH- pabortartb
TOB. aTOMOBY» WHIMBUYAJIbHO U B
rpyrie
4/7 | BaieHTHOCTb. 1 | K| Crenens Ymers IMo3HaBaTeIbHbIE
Banentasie VYV | OKHCJICHH pacIuchIBaTh YY1 -Ymenne
BO3MOYKHOCTH U U DIICKTPOHHYIO
OTIPEICIISATH TOHSTHSI,
paszmepbl aTOMOB BAJICHTHBI KOH(HUryparuo
CO3/1aBaTh
XUMHUYECKHUX e 606
JJIEMEHTOB BO3MOKHO 0OOOIICHMA,
- YCTaHABIIUBATh
XUMHAYECK aHaJIOTHH,
ux KJIaccu(pUIUpPOBAaTh,
DIIEMEHTO CaMOCTOSITENTEHO
B, BBIOMPATh OCHOBAHHS
BO30YK/IE W KpUTEpUHM  JUIs
HH
¢ KJIacCU(pUKaluy,
COCTOSTHUE
YCTaHABIIUBATh
aToma.
NPUYHHHO-
CIICJICTBEHHBIC CBS3H
Tema 3. CTpoeHnue BemecTna - 4 4




1/8

Xumuaeckas
CcBsI3b. MlonHas u
KOBaJICHTHAsI
XHUMHYCCKHE
CBSI3U. THIIBI
KPUCTAJUTMYECKUX
pELIETOK.

XuMuuec
Kas
CBS3b.
Bune:
XUMHYEC
KOH
CBSI3H.

Kpucramnuugec
KHE PEILETKN

3HaTb TOHATHSA
«XHMHYECKast
CBSI3b» BHIbI
CBS3€i1, TUIIBI
KPUCTAJUIMYECKUX
PELIETOK, TEOPHIO
XUMHYECKOM
CBsI3U,

BbpInycKHUK
HAYYHUTCS TOHUMATh
(bu3nYecKkuii  CMBICI
[Tepuonuueckoro
3aKOHa
J.N.
MenpeneeBa u
Ha  €ro

OCHOBE
00BACHATH
3aBUCHMOCTD
CBOMCTB
XUMHYECKUX
9JIEMEHTOB

5
00pa3oBaHHBI
X AMH
BEIIECTB OT
AIIEKTPOHHOTO
CTPOEHUS
aTOMOB.

Io3HaBaTeJIbHbIE
YV :CMBICIIOBOE
YTCHUC YMCHHE
OTIPENIETIATh
MOHSTHUS,CO3/1aBaTh
0000I1ICHHS,
'YcTaHaBIMBATH
QHAJIOTHUH.
OCYIIECTBISTh
KOHTpPOJIb CBOEH
NEeATETLHOCTH B
rporiecce
JTOCTHKCHUS
pe3yInbrara.
KoMMmyHuKaTHBHBIE
YV - VYwmenue
OpPraHHU30BBIBATH
yuebHoe
COTPYJTHUYECTBO
COBMECTHYIO
NeSATETbHOCTh c




2/9 Merauueckas u Bonopon |- monenu JIeSITeIIbHOCTH.
BOJZIOPO/IHAs Hait —  kpucrammgec | MTPHMEHATD
cBs3U THIIBI CBA3b, €€ | gmx pemerok TIOITyICHHBIC
KPUCTAJUTMYECKUX poib B SHaHWA Vi

dbopmupo peuieHus  3aaady
PCIICTOK. BaHUH Pa3IMYHOTO
CTPYKTYP YPOBHS
Onomnoamn
MEpOB.
Bonopon
Hasl CBS3b
BOJIOPOJH
as CBS3b
U €€ poJib
3/10 [Iprunnb H3oTorm yMeTs
MHOT000pa3Hs A UCITIOJIb30BATh
BEIIIECTB ATI/E;FPO npuoOpeTeHHbIE
somepi SHAHHA U yMEHNs
B MPAKTHYECKOM
. IEATCIBHOCTU.
I'omomor
us
4/11 HucnepcHbie 3o01mn, O06pasiet yMeThb
CHCTEMBL. TeJu, HCIIOJTb30BaTh
MMOHSTHE pHOOpETEHHBIC

3HAHUS U YMEHUS
B IIPAKTUYECKOU
NESITETbHOCTH.

yUUTEIEM
CBEPCTHUKAMH,
paboTtatb
WH/IUBUYAJIEHO U B
rpyIIe.




O600mmeHue N [[loustue o
3HaHUH 110 TeMam C3 | AucCIepcH
« OCHOBHBIE on
CUCTEME.
3aKOHBI XUMUH.
113 TIC JIUM Jlieniepe
AAM, Has (da3a
Crpoenue "
BEIICCTBAY. JMCTIEPCH
OHHas
cpena.
Krnaccud
UKALHS
JMCTICPCH
BIX
CHCTEM.
Tema 4. XumMHuYecKue peakuuu - 7 4
1 CyurHocTs 1 VY | Knaccudp | demoncrpan | O0bsCHATH ITo3naBaTe/ibHBIE JInyHOCTHBIE
(13) KIaccudukanu M | uKanus U5 3aBUCUMOCTH YV ]I — cMBICTIOBOE pe3yabTaThl,
S XUMHYECKHUX H3 | XuMudec | PasimdHbIe | cpojicrs Bemects YTEHHE, ymenne | PopMHUpyeMble
. KHX OpH  H3YyYCHHHU
peakiui . THIIBI OT HX COCTaBa U P . i
PCakmMM | yyvgeckux CTPOCHHS: ompeenaTh monsTHs, | PaSACTa:
B peaKHii ’ — dopmupoBaHue
HEOpraHu ’ co31aBaTh A OCHOB
yeckoii n | BPACOOMBITEL | capocrosiTensHO obobmienns, ycTaHas 3KOJOTUYECKOHN
opranuye 1o aITOPUTMEI UBaTh aHaJlOTHN, | KyIbTYypBI,
CKOill OPraHMYECKO | osHaBaTeNbHOI KJIaCCU(UUPOBATB, COOTBETCTBYIOIIL
XUMUH 110 U XUMUH NEeATETbHOCTH JUTs CaMOCTOSITIIBHO 201
pas3iniH pelenns 33124 BBIOMpPATh OCHOBaHus | COBPEMCHHOMY
bIM ¥ kpurepun s | YPOBHIO
TpU3HaKa TBOpHECKOTO 1 3KOJIOTHYECKOTO
M HOHCKOBOI'O KJ1accuukanmm, MBILLLTCHH:
CTaHABJIMBATh
Ocobenn XapakTepa; Y pa3BHUTHE OTBITA
MPUYHHHO-
OCTU (l)OpMyJIHPOBaTb DKOJIOTUYECKH

CICICTBCHHBIC CBsA3HU,




peakuui
B
opraHuye
CKOM
XUMHHU.
Peaknun
npucoenu
HEHUS,
MOJINMEP
H3allHH,
3aMeIcH
Hsl U
HU30MEpH3
aryy B
opraHuye
CKoOM
XUMHU

(14)

CkopocTb
XUMUYECKHX
peaKuui.
®DakTopsl,
BIIUSIONINE HA
CKOpOCTb
XUMUYECKHUX
peakuuin

XuMuuec
Kad
KUHETHUKA

I'omoren
Has U
reTepore
HHas
cpena.
OHeprus
aKTHBALA
H.
Kunernu

demoHcTpan
usa:JIO Ne 1

- BIUSHUE Ha
CKOPOCTH
XUMHYECKOM
peaKIuu:
KOHIICHTpAIH
W
MMOBEPXHOCTHU
COTIPUKOCHOB
e-HuA
pearupyro-

MOJTYYCHHBIX
pe3ynbTaTOB;
OLICHUBATh
00BEKTUBHO CBOH
y4eOHbIE
JIOCTHIKEHHUS,
NMPUMEHATH
MOJTy4YeHHBIE
3HAHMUA IS
penIeHus 3a1a4y
Pa3IUYHOTO
YpOBHS;
onpeneasiTh
XapaKkTep cpeibl B
BOJIHBIX
pacTBopax
HEOPTaHMYECKUX
BEIICCTB;
HCI0JIb30BaTh
pHOOpEeTEHHbBIE
3HAHUS U YMEHUS
B IIPAKTHYECKOU
JIEATENHHOCTH U
IMOBCEOHEBHOI
JKU3HU TS
00BSICHEHUS
SIBIICHUH,

MPOUCXOSIINX B

YMEHHE  CO3]1aBaTh,
MPUMCHSITh u
peoOpa3OBEIBAThH
3HaKM M CHMBOJIBL,
MOJIEIIA ¥ CXEMBI JUISI
perieHus: yueOHbIX 1
MI03HABATEIbHBIX
3amad.  PackpwiBaTh
OHMOJIOTHYECKYIO
poJIb aMHHOB,
AMHHOKHCIIOT,
OCJIKOB,
HYKJICHHOBBIX
KHCJIOT..
PeryasituBubie YY /|
- YMeHue
CaMOCTOSITEITLHO
OIIpeNIeNATh LeH
CBOETO oOyueHus,
CTaBHUTh "
dbopMynupoBath A
ceOst HOBBIC 3a/1a4Ml B

yuebe, yYMEHHE
COOTHOCHUTH cBOU
JIeHCTBHS C
IJIAHUPYEMBIMU
pe3yibTaTamu,
OCYUIECTBIISITh

OPUEHTUPOBAHH
ol
MPAKTUYECKOU
JESITEIbHOCTH B
KU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBIN
BBIOOD u
MOCTPOEHUE
najpHEenIen
VHIUBUIYAJIEHO
W TpaekTopuu
oOpa3zoBaHus Ha
0aze
OpPUEHTUPOBKH B
Mupe npodeccuit
u
npodeccuoHaib
HBIX
MIPEAIIOYTEHUH.




ecKoe
ypaBHEHU
e
peaxiuu.
Karanus,
KaTajm3a
TOp,

WHTHOUTO

P

HUX
BEIIIECTB;

TEeMIEPaTyphl

KaTajau3aropa

(15)

XUMHYIECKOE
paBHOBECHE.
[Tpunnun Jle
[HaTenne.
[TpousBoscTBO
CEepHOM
KHCJIOTBI
KOHTAKTHBIM
crocooom

Xumuuec
Koe
paBHOBEC
ue,
obpatum
bl€ U
HeoOpatu
MbI€
peakiuu,
yCIIOBUS,
BITUSFOIIN
€ Ha cMe-
LICHHE
XUMHUYEC
KOTo
paBHOBEC
ust
(mpuHIAT
Je-

»

npupoe, ObITy U
Ha TIPOU3BOJICTBE
BbIOMpPAThH
KPUTEPUU IS
CpaBHEHUS,
COITOCTAaBIICHUS,
OIICHKHU U
KJaccuukanum
00BEKTOB;
AaBaTh
oTIpesIeIIeHus,
MIPUBOJIUTH
JI0Ka3aTelIbCTBA,;
HCKATh HY)XHYIO
UH(POPMALIHIO 1O
3aJlaHHOM TeMe B
HMCTOYHHKAX
Pa3IMYHOTO THIIA,
OCYIIECTBJISATH
caMo- H
B3aMMOITPOBEPKY;
COBEpIIEHCTBOBA
Th HAaBBIKU
MIPOBEICHUS
XUMHYECKOTO
AKCIIEPUMEHTA, C
COOII0IEHUEM

KOHTPOJIb cBOEH
JIeSITEIIbHOCTH B
nporecce
JIOCTHKCHUS
pe3yInbrara.
KoMMyHnKaTUBHBIE
YV - VYwmenue
OpPraHHU30BBIBATH
yaeOHoe
COTPYJHHYECTBO U
COBMECTHYIO
JIESITEIIBHOCTB C
YUUTEIEM U
CBEPCTHUKAMU;
paboTtatb
WHJUBUIYAJILHO U B
rpymnme,
dopMHpOBaHUE U
pa3BUTHE
9KOJIOTHYECKOTO
MBIIUIECHHUS], YMEHUE
MIPUMEHSATD €T0 B
MMO3HABATEILHOM,
KOMMYHHKaTUBHOM,
COLIMAJIBHOU
MPaKTHKE U
npodeccuoHaNbHOM




[ITatense
)
KOHCTaH-
Ta
paBHOBEC
ns
Kuranmin
CIIoM,
TIPHHITATT
MPOTUBOT
OKa,
MIPUHITATT
TENI000
MeHa

npasun Th.

(16)

ONEeKTPOINTHY
eckast
JIFCCOTIHAITHSI.
CuinbHble U
ciabbie
3JIEKTPOJIUTHI.
Bonoponnsrii
noKa3aTeib
(pH) pactBopa

DIeKTPOI
ATHYESCKa
i
JICCOIHa
M.
CuIibHbBIE
U cla0ble
AIEKTPOIT
WTBHL.
Bonopon
HBEIN
IoKazare
b (pH).
Peaxmnn

HOHHOTI'O
oOmeHa

Taobnuua
pacTBOpUMOC
TH.

3HATh CHOBHBIC
nonoxxenust TOJ1

5-6
(17-
18)

I'mpponus
OpPraHUYECKUX

Cpena
BOIOHBIX

Ornpenenenue
XapakTepa

3HAaTH OCHOBHBIE
MIPUHITATIBI

TUIPOJIN3a.

OpUEHTALINH.
HaobmronaTs u
OITMCHIBATh
XHUMHAYECKHM
IKCIIEPUMEHT C
MTOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA
XUMUU.

PerynsTusubie YY ]|

- YMeHue
CaMOCTOSITEITLHO

OIIpeNIeNATh e
CBOEro  OOyueHws,
CTaBUTh "
dbopmynupoBaTh UL
ceOsi HOBBIC 33/1a4M B

yuebe, yMeHue
COOTHOCHTH CBOM
JIEUCTBUS c
TUTAHUPYEMBIMU
pe3yabTaTamMH,
OCYIIECTBIIATD
KOHTPOJIb cBOEH
JIeSITEIIbHOCTH B
nporecce
JOCTHXKEHUS




u H3 | pactBOpoO cpenbl ¢ pe3yibTaTa.
HEOpraHu4eCKHU B! IOMOIIBIO
X BEILIECTB KHUCTas, YHHUBEPCATIbH
HEUTpaJlb oro
MH/IMKATOpa
Hasl,
1I€J0YHA
A
I'upponuz
HEOpraHu
YECKUX U
opraHuye
CKHUX
COETMHEH
UH.
7 | OGoOeHue u Y | Ilpumens PeryasituBabie YY /I
(19) | cucremaruzanu O | YV -VMmenue
s 3HAHUH 110 1 | TOTyuCHH CaMOCTOSTENBHO
TeMe C3 | bMeTipv onpeeNATh  LEH
«XUMHUYECKHE YISy ACHIH CBOETO o0yueHus,
TEM, B
peaxum» X0/1e CTaBUTh U
BBITIOJTHE dbopmyIupoBaTh IS
HUA ce0sT HOBLIE 3aJa4U B
TIZ;ILPEI) )(:B yuebe, yMEHHUE
3alaHui COOTHOCHUTD CBOM
necTBus C
TUTAHUPYEMBIMH
pe3ysbTaTaMu.
Tema 5. Metannsbl - 7 4
1 \ ITonoxenue \ 1 ki[ Meraisl, \ Konnexmus: \ Xapakrepu3oBar \ BeInyckHUK \ ITo3HaBaTe/IbLHBIC \ pa3BUTHE OIIbITA




(20) METaJIJIOB B s-,p-,d- «Mertauiby.
TICXD I[ . JJICMCHTHI,
Meneneesa. MeTallHe

CKasl CBS3b
O6mue ’
5 MeTalTHye
CcBOiicTBa cKas
METaJIOB. KPHCTAILIH
Jeckas
perieTka
2 OO0mue Oo61ne o0pas3iibl
(21) CIOCO0BI CIOCO0BI CIIABOB U
TOJIYYEHUS] nonydeHus | A3ACTAN
HUX;
METaJLIOB. METaJIOB
CnuiaBbl

b XUMHYECKHE
9JIEMEHTHI
METaJUIBI 110
noJyiosxenuro B I1C
U CTPOEHUIO
aTOMOB, XMIMHYEC-
KH€E CBOMCTBA
METaJJIOB,
3aITMChIBATh
ypaBHEHUS peak-
U B
MOJICKYJIIPHOM U
OKHCJIUTENLHO-
BOCCTaHOBUTEILH

HAYYHUTCHA
BbpInycKHUK

MOJIyYUT
BO3MOKHOCTh

HAY4YUTbCH:

YV -
CaMOCTOSITEIILHO
BBIOMpATh OCHOBAHHS
U KPUTCpUU IS
KJaccuukanmm,
YCTaHABIIMBATh
MPUYUHHO-
CIIEICTBEHHBIE CBS3H,

YMEHHE  CO3/1aBaTh,
MPUMEHSTh u
peoOpa3oBLIBATh

3HaKMW M CHMBOJIBI,
MOJIEJIN ¥ CXEMBI JUIS
pelieHns yueOHbIX U

HKOJIOTUYECKU
OpUEHTUPOBAHH
on
MPaAKTUYECKOU
JeSATEIbHOCTH B
KU3HEHHBIX
CUTYaIUX;
OCO3HAHHBIN
BBIOOD 51
MOCTPOCHUE
JaJbHEUIIeH
WHAUBHUIYaJIEHO
U TpaexkTopuu
oOpaszoBaHus Ha
Oaze
OpPUEHTUPOBKH B




(22)

DIIEKTPOJIN3
pacTBOpOB U
pacIiaBoB

H3

DIIEKTPOJIN
3
pacTBOpOB
u
pacIiaBoB.
[IpakTuuec
Koe
MPUMEHEH
ue
AIIEKTPOJIN
3a.
DneKTpoIn
3
pacTBOpOB
u
pacIiiaBoB
AIIEKTPOJIN
TOB Ha
npuMepe
XJjopuja
HaTpUs.
OnexTpoaun
TUYECKOE
MIOJTyuYEHUE
QTIOMUHUS

JdemoHcTpa
UM

AJIEKTPOJIH3
pacTtBopa
cynbgara
(xymopuia)

Meu

(23)

Ilonsarue o
KOppO3HH

ITonsarue o
KOppO3UH

OM BUJIE;
BJIaJIETh
HaBBIKAMH
OpraHu3aiuu u
y4acTHe B
KOJIJICKTUBHOM
JIeSITEIIbHOCTH,
CaMOOIIECHKA;
3HATH 00IIHE
CIIOCOOBI
MOJTyYCHUS
METaJIOB;
NMPOBOJIUTH
CaMOCTOSTENbHBIN
MMOKCK
XUMHUYECKOM
uHpOpMaLINH C
HCIOJIb30BaHUEM
Pa3ITUYHBIX
HCTOYHUKOB
(Hay4HoO-
MOMYJISIPHBIX
U3IaHUMH,
KOMITBIOTEPHBIX
0a3 JaHHBIX);
BLINOJIHATEH
TpeOoBaHus,
MIPEAbSIBIISIEMBIC

M03HABATEJIbHbBIX
3ajad.
PeryasituBubie YY /|
- YMenue
dbopMynupoBaTh IS
ceOst HOBBIC 3a7a4u B

yuebe, yMeHue
COOTHOCHUTH CBOM
IEUCTBUSA C
IUTAHUPYEMbBIMU
pe3yibTaTami,
OCYLLECTBIIATh
KOHTPOJIb CBOEH
JIeSITEIIbHOCTH B
nporecce
JIOCTUXKEHUS
pe3yJipTara.
KommyHukaTuBHbIe
YV - VYwmeHue
OpPraHU30BBIBATh
yueOHoe
COTPYOHUYECTBO U
Hao0mronats u
OIHCHIBATh
XUMHYECKUN
AKCIIEPUMEHT C

INoMOImbKO  POAHOIO
SA3BIKa u SA3bIKA

MUpE
npodeccuit

n

npodeccuoHanb

HBIX

IIPEATNIOYTEHUN.




METaJIJIOB. METaJIJIOB. 00BACHATH
CriocoOsr CrocoObI M3MCHCHHUE
3aUTHI OT 3aIUTHI OT CBOHCTB MPOCTHIX
BEIIECTB
KOPpO3HH KOPpO3UH.
K METaJIJIOB, a
OppoO3Hi TaKKe UX
METAJLIIOB COEIMHEHU I
Kak (oKCHIOB,
OKHCIIUTEN THJIPOKCHJIOB,
BHO-BOC- TUJIPUIIOB) B
CTAHOBHTE mpeJienax o{HOTO
. nepuosa u
JIbHBIH .
IJIaBHOI
porecce noarpymmsi [1C,
5 | O630p Meramibl | - oOpa3ibl XapaKTepH30BaTh
(24) | merannos [VIaBHBIX | METAJIOB, XUMHYECKHE
TJIaBHBIX noarpym, | 1X OKCHIOB, | cpoiicTBa
HEKOTOPBIX
noarpym (A- COCIUHEHN I« Y MPOCTHIX BELIECTB
rpymm) o COJICH; METAJIOB
- (TmaBHBIX
MIEPHOIUIECK METaJIJIOB
€pUOANYECKO e 0 moxrpyrm 1-3
i CUCTEMBI (OKCHIBI, IpyI), CBOHCTBA
XAMUYECKHUX OCHOBAHHS WX COCAMHECHUN
9JIEMEHTOB , COJIH), (oKcHaOB,
amdoTepH TUIPOKCHUJIOB),
0CTh 3aIHUChIBATh
ypaBHCHHS
ATFOMHUHUS N
peakiuii B
1 ero MOJICKY/ISIPHOM,
COCAMHCHU nonnom u OBP
i
6 | O630p Mertannsl | - 06pasisl XapakTepu3oBart
(25) | metamnnoB n00OYHBIX | MEIH, b pu3HuecKue u
TIOGOYHBIX noarpymm, | K133, XUMHYECKUE
Xpoma, ux .
noarpymi (b- d- poma, ux CBOMCTBA
COCIUHCHUI
rpyI) HIIEMEHTHI | . METAJLIOB B
)
MEPUOTNICCKO CPaBHCHHH C

XUMHHU.

PeryasituBubie YY /|
- Ymenue
dbopmynupoBath s
ceOs HOBbIE 337a4U B

yuebe, yMeHue
COOTHOCHTB CBOM
JIEUCTBUS c
IJIAaHUPYEMBIMU
pe3ynbTaTamy,
OCYILIECTBIISATh
KOHTpPOJIb CBOEM
JIeSTENBHOCTH B
nporecce
ITOCTUKEHUS
[pe3yJibTara.




1 CUCTEMBEI

MeTaJlJIaMu
XUMHYECKHUX IABHBIX
JJIEMEHTOB roArpyI,
(vep, IuHK, 3aMMChIBaTh
HKeNe30) yYpaBHEHHUS
peaKkuuid.
8 Oxcunpael n Oxcunbl 1 | O6pasisl 3HATE OCHOBHEIC
(26) | ruapokcHaBI THIPOKCHA | METalIOB  |crocoGbl IIOIyUCHNUS
METaJIJIOB bl 1 XUMUYECKHE
METaIJIOB, CBOICTBA
ux
XUMHUYECK
5074
Xapaxrep.
Tema 6. Hemerasibl - 94
1 | OG630p cBoMCTB Hewmeran | - oOpa3isl CocraBasaTh BeinyckHUK Ilo3naBaTenbHbBIE PasButne oneita
(27) | HemeTa)LIOB. JIBI, HEMETAIUIOB. | (OpMYIIbI HAYYHUTCHA YV — | PKOJIOTHYECKH
OKUCIUTENLHO Xapakrep COECIMHEHU I BeinyckHUK CAMOCTOSTENLHO OpPUECHTUPOBAHH
- Eﬁzﬁﬁm ESXSE??B Ha | moqysm BBIOMPATH OCHOBAHUS | O §
BOCCTAHOBUTCII POCHHA BO3MOKHOCTb u KpUTepuu TSI TpaKTHACCKOM
N B U nx atomoB u D0, JIeSITETLHOCTH B
bHBIE CBOMCTBA IPOCTEIX OIPEEIATS BHI HAYUHTHCS: KJaccu(puKanuy, KU3HCHHBIX
THIMIHBIX BEILECTB, XUMHYECKOM yCTaHaBIBATH CUTYalHsIX;
HEMETAILTIOB KOBQJIEHT CBSA3U, THII NPUINHHO- OCO3HAHHBIN
Has CBA3b KPUCTAIUTMYECKOMN CJIICACTBCHHBIC CBA3H, | BpIOOp 51
KpPUCTAILI PELIETKMU. YMEHHE  CO3/1aBaTh, | OCTPOCHUE
HYECKUe OPUMEHATH U | manpHeWIIen
pELIETKH peoOpa3oBbIBATH VHAWBUYaJIbHO
(aroMHas, 3HAKK W CHUMBOJIBL, | i TpPaeKTOpPUHU
MOJIEKYJIS MOJICIT ¥ CXEMBI [Tt | 00pa30BaHUs Ha
pHa, pelienus y4eOHbIX 1 | Oase
dusnueck ITO3HABATEJIbHBIX OPUEHTUPOBKU B
ue u 3aj1ad. MUpe
XUMHYEC Peryasitusubie YY1 | mpodeccuit  u




KHE
CBOICTBA
MIPOCTBIX
BEIICCTB
HEMeTaJll
OB
2 Oxcubl Oxkcunel | JleMOHCTpaN
(28) | memeramnoB u HeMmeTa1 | Mu:
KUCIIOPOJCOED OB: - OKUTaHNe
Karue coyieoOpa YA M CCPBI B
KHCIIOPOJIE;
KHCIIOTBI -3yIOIHe | _
Boaoponnsie "
COCTMHEHUS HecoJ1e00
HEMETAaJIOB pasyromnm
e
COC/IMHEH
ust

XapaKTepu30BaTh
(bu3nvecKue u
XUMHUICCKHEC
CBOICTBA,
3aIICHIBATH
YpaBHEHUS
XUMHYICCKHX
[peakuun

B MOJICKYJISIPHOM,
MOHHOM U
OKHCITUTEITHHO-
BOCCTAaHOBUTENbH
OM BHJIE.

- Ymenue
bopMynupoBath s
ce0s HOBBIE 3a/1a4H B
yuebe, yMeHHue
COOTHOCHUTH CBOM
IEUCTBUS C
IJIAHUPYEMbBIMU
pe3ynbTaTamu,
OCYUIIECTBIISATh
KOHTPOJIb CBOEH
JIeATEIbHOCTH B
rpoiecce
JIOCTHKCHHUSI.
pe3yibTaTa.
KommyHukaTuBHbIe
YV - VYmeHue
OpraHu30BbIBATH
yuebHoe
COTPYIHHYECTBO "
HaoOmronats

Y ONHUCHIBATH
XUMHUYECKUU
IKCIIEPUMEHT c
MOMOIIIBI0  POAHOTO

SI3bIKa U SA3bIKa
XUMHNHU

npodeccuoHanb
HBIX
IIPEATNIOYTEHUN.




3 [[IpakTHyecka V3 | Unentud | INpakrtuyecka
(29) | s1 pabora Ne 1 3 | uKanus g pabora Ne 1. BrinmyckHuk Ilo3HaBaTeIbLHBIE PasBuTHe onwiTa
Pemienue opranude | O6opynoBaHu Hay4YUTCS YV — | PKOJIOTMYECKHU
3KCIIEPUMEHTAIT CKHX cu BBIITyCKHIK CaMOCTOATEIBHO OPHCHTHPOBAHH
BbHBIX 3a1a4 110 C‘ieﬂHHeH MaTcpralibl Oy qHT BBIOMPATh OCHOBAHUS on .
HH, s BO3MOKHOCTh 4 KpETEpEH MIPAKTUIECKOU
HEOPraHu4CCKO POBEIECH NPAKTHYECKO Hay4YUTbCA: (b ACATCIBHOCTU B
s KJaccuukanuu
U XUMUHU. ue — TLHH, JKU3HEHHBIX
[Ipasuna Th Ka4yecTBe I/IH pabOTBL. ycTaHaBIMBATb CUTYalMsX;
HCT uu - .
HHBIX %)EKH HIPAIUHHO OCO3HAHHBIH
peaKLIHii. : CIICICTBEHHBIC CBA3H, | griGop -
YMCHHC co3gaBarh, IMOCTPOEHUE
4 | IIpakTHyecka V3 | Unentud | IMpakruuecka HPHUMCHATD U | pampHEHIIEN
(30) | padora Ne 2. 3 | ukauus s paboTa Ne 2. npeoOpa3oBbIBATH WHJIUBUIyaJIbHO
IIpasmia Thb. opranuie | Ogopynosanu 3HaKM M CHMBOJIBL, | i  TpaeKTOpUHU
Pemenue CKHX . MOJICIIM M CXEMBI Ul | 00pa30oBaHusI Ha
JKCTIEPUMEHTAI COCINHCH PCIICHHUA yT-Ie6HI)IX u Oaze
o MaTepuabl
BHBIX 33]1a4 10 uu, I03HABATENIbLHBIX OPHUEHTUPOBKHU B
. MpOBEACH A 3a7ad. Mupe
OpraHHHCCKOn u MPAKTUYECKO 7
e p npodeccuit u
XUMIH KauCcCTBC i paboTHI. npogeccHoHab
HHBIX MHCTpyKumH HBIX
peakim Tb [PEAIOYTEHUM
Ha UOHBI. :
5 IIpakTHyecka V3 | CoiictBa | [IpakTHyecka McmoJb30BaTh KoMmmyHukaTnBHbIC
s1 padora Ne 3. s pabota Ne 3. [NpHOOPETEHHBIE VYA  -Ywmenue
Ilpasuna  Tb. O6opynosann (SHAHIT 1 yMCHIS B OpraHU30BBIBAThH
(31) | Monyuenwue, 3 | Kucor, en MPAKTUIECKON
yueOHOe
coOupanue U pacueTsl MaTepuabl JIEATCIIBHOCTH U
HOBCEIHEBHOI COTPYAHUYECTBO u
pacro3HaBaHUe o s I Ha6moath
rasos YPAaBHCHH | [paKTH4ECKO U OIIUCHIBATh
10, i paboTHI. XUMHUYECKUMN
TOJTyYCHHU PKCIIEPUMEHT c




€ ra3os,
CII0COOBI
coOupanu
S U UX
uaeHTUd
HKaIHst

HNucTpykuuu
Thb.

(32)

I'eneTnyeckas
CBS3b
HEOPraHUYECKHU
X B
OpraHNu4eCKHUX
BCIIICCTB

Xumudec
KHe
CBOMCTBA
OCHOBHBI
X KJIacCOB
HEOpTraHH
YECKUX
coeIuHEH
4044
Kunaccud
HKaIHA U
HOMEHKII
aTypa
opraHuye
CKHX
COeIMHEH
5044

(33)

HUrorosas
KOHTPOJIbHAS
padora Ne 2

Brissaen
ne YY /I,
CTENEeHU
1704
YCBOEHHUS
)
MOJTYy4YEHH
BIX NIPU
WU3y4YECHUU

CnpaBouHblie
TaOJIHIIBI

3HaTh
TCHETUYECKYIO

CBA3b
HCOPraHNYCCKUX
" OPraHruvdCCKuX
BCIICCTB.

IMOMOIIILIO
POJTHOTO SI3bIKA
51
SI3bIKA XUMUH




JTAaHHBIX
TeM @ «
MeTaisl

»,

«Hewmera

JITBD

(34)

BbriTtoBas
XUMHUYECKas
rPaMOTHOCTb

Xumus B
MOBCEIHE
BHOM
JKU3HH.
Moromue
"
YHUCTSIIN
e
CpEeACTBa.

BUJICOPHIIEM
«XuMus
BOKPYT Hac




