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IInanupyemble pe3y/ibTaThl OCBOCHHA YU4eOHOr0 npeaMera « XHMHUSD) € ONMCAHNEM YHMBEPCAJbHBIX Y4eOHBbIX AelCTBHI,
JAOCTUTraeMbIX 00y4AOIMMHCS
JInuHOCTHBIE pe3yJIbTaThI:

- ¢(OPMHUPOBAHHOCTD MOJOKHUTEIHHOTO OTHOIICHHUS! K XUMHH, YTO O0YCIIaBIMBAEeT MOTUBAIIMIO K YYeOHOH e TeIbHOCTH B BRIOpAaHHOH cdepe;
-c(hOpMUPOBAHHOCTH YMEHHUS pelIaTh IpoOIeMbl IOMCKOBOTO M TBOPUYECKOTO XapaKTepa;
-c(hOpMUPOBAHHOCTH YMEHHUS IPOBOJUTH CAMOAHAIIN3 U OCYIIECTBIIATh CAMOKOHTPOJIb H CAMOOIIEHKY Ha OCHOBE KPUTEPUEB YCICITHOCTH;

-c(hopMHPOBAHHOCTH HABBIKOB MPOSBICHUS MO3HABATEIHHON HHUIIMATUBHI B y4eOHOM COTPYAHHYECTRE.
IIpenmeTHblIe pe3yJibTaThI:

-c(hopMHPOBAHHOCTH MPE/ICTABICHHI O MECTe XMMHH B COBPEMEHHOI HaAyYHON KapTHHE MUpPA; IOHUMaHUE POJIM XUMUU B (DOPMUPOBAHUH KPYTo30pa
¥ QYHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JIJIsl pEIICHHsI MPAKTHYECKUX 3a71ay;

-BJIaJICHUE OCHOBOTIOJIATAIONUMU XUMUYECKUMHU MMOHATUSIMH, TEOPUSIMHU, 3aKOHAMH M 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON
TEPMHUHOJIOTUEH U CUMBOJIUKOM;

-BJIAICHUC OCHOBHBIMU METOJJAMH HAYUYHOI'O ITO3HAHUS, UCIIOJIb3YEMbIMU B XUMHU: Ha6J'IIO)ICHI/Ie, OIMMCAHUC, UBMCPCHUC, DKCIICPUMCHT,; YMCHHUC
O6pa6aTI>IBaTI>, O0BACHATH PE3YIbTATBI HPOBCACHHBIX ONIBITOB U ACJIATh BBIBO/AbI, TOTOBHOCTH U CIIOCOOHOCTH MCTOJbI MO3HAHUW ITPU PCHICHUA
MMPAKTUYCCKUX 3a/1a4,

'C(bOpMHpOBaHHOCTL YMCEHUA 1aBaTbh KOJIUYCCTBCHHBIC OLICHKU WU IMTPOBOAUTDH pACYCTBI IO XUMUYCCKHUM (l)OpMy.]'IaM " YPaBHCHUAM;
-BJIQJICHUC ITpaBUJIaMH TCXHUKHU 0e30IMacHOCTH IIpU UCTIOJIb30BAHUU XUMHUYICCKHUX BCHICCTB,
'C(bOpMHpOBaHHOCTL YMEHUA TPOBOAUTH SKCIICPUMCHTBIL pa3H0171 JUIAKTHYECKON HAIIPaBJICHHOCTU;

-c(hOpMUPOBAHHOCTHh YMEHHUS OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABICHUAX, 0KOTaX U APYTUX TPaBMaX,CBA3aHHBIX C BEIIECTBAMHM U JIAOOPATOPHBIM
000pyI0BaHHUEM.

MeranpeamerHbie pe3yJbTaThbl:

c(OPMHPOBAHHOCTh YMEHUS CTAaBUTh LI€JIM U HOBBIE 3371a4M B yueOe U M03HaBaTeIbHON AEATENbHOCTH;

OBJIa/ICHHE IIPMEMAMHU CAMOCTOSITEILHOI0 IVIAHMPOBAHMS MyTel J0CTUKEHUS 1eJIH, YMeHHs BbIOMPATh 3¢ eKTUBHBIE CIIOCO0bI pelIeHUs Y4eOHbIX U
MO3HABATEJbHbIX 3212a4;COPMHUPOBAHHOCTL YMEHUS COOTHOCUTH CBOM e CTBHA € IVIAHUPYEMbIMHU Pe3ya1bTATAMHU;

-c(popMHPOBAHHOCTH YMEHHMSI OCYIIECTBIISTh KOHTPOJIb B MpOIlecce JOCTHKEHHSI pe3ysibTaTa, KOpPEKTUPOBATh CBOM NEHCTBHS;

-c(popMHPOBAHHOCTH YMEHHUSI OLIEHUBATh MPABUIBLHOCTD BBIMOJIHEHHS Y4€OHBIX 3a7a4 M COOTBETCTBYIOIUE BO3MOKHOCTH UX PEIICHHUS;

-BBICOKUH YPOBEHb KOMIIETEHTHOCTHU B 00acTu ucnoibs3oBanusg UKT;

'C(bOpMI/IpOBaHHOCTL 9KOJOTHUYCCKOI'O MBIIIJICHUA

-c(hopMHPOBAHHOCTH YMEHHUSI IPUMEHSTH B IO3HABATEIHHONW, KOMMYHHUKATUBHON U COLMAILHOMN MPAaKTUKE 3HAHMUSI, TOJIyYeHHBIE IIPH U3yUYEeHUU
npeaMeTa.



INJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEIMETA «XUMMUSA»:
B pe3ynbrate u3yueHus yueOHOTo npeamera « XuMUs» Ha ypOBHE CPEHEr0 0011ero oopa3oBaHus:
BbInyCKHUK HAYYHMTCS:

-pacKpbIBaTh Ha MPUMEPAxX PoJib XUMUH B (POPMUPOBAHHH COBPEMEHHOM HAyYHON KapTUHBI MUpA U B IPAKTUYECKOH JIEATEITLHOCTH YEIOBEKA;
-JIEMOHCTPUPOBATh HA IPUMEpax B3aUMOCBSI3b MEKy XUMHUEU U IPYTUMHU €CTECTBEHHBIMUA HAYKAMU;
-pacKpbIBaTh Ha IMpUMeEpax MOJI0KEHUs TEOPUHN XuMudeckoro crpoenust A.M. bytiieposa;

-noHuMaTh ¢puznyeckuit cmoica [lepuoanueckoro 3akona [I.M1. MenzeneeBa u Ha €ro OCHOBE OOBSICHITh 3aBUCUMOCTh CBOMCTB XUMUYECKUX JIEMEHTOB
¥ 00pa30BaHHBIX UMH BEIIECTB OT 3JEKTPOHHOTO CTPOCHHS aTOMOB;

-00BSICHATH MPUYUHBI MHOT000pa3us BEUIECTB Ha OCHOBE OOLINX MPE/ICTAaBICHUI 00 X COCTaBe U CTPOCHUU;

-IPUMEHSATH TPABWJIA CHCTEMATUYECKOH MEXIYHApOJHON HOMEHKIIATYphl KaK CpPEeACTBA Pa3UYEHUs M HUICHTU(UKAIMM BEUIECTB MO UX COCTaBy U
CTPOECHUIO;

-COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIBI OPTaHMYECKHX BEIIECTB KaK HOCHTENEeH MH(POPMAIIMU O CTPOSHHH BEIIECTBa, €r0 CBOMCTBAX U
MPUHAJIEKHOCTH K ONPEIEICHHOMY KJIACCY COEIUHEHU;

-XapaKTepU30BaTh OPraHMYECKHUE BEIIECTBA [0 COCTABY, CTPOCHMIO M CBOMCTBAM, YCTAHABJIMBATh IPUYMHHO-CJIECACTBEHHBIE CBSI3M MEXKIY JaHHBIMU
XapaKTepUCTUKaMU BEILIECTBA;

-[IPUBOJUTH IIPUMEPbl XUMHUECKUX PEAKLUH, pACKPHIBAIOIUX XapaKTEpHbIe CBOWCTBA TUIHMYHBIX MPEICTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB C
LEJIBI0 UX UACHTU(PHUKALMU U 00bsACHEHUS 001aCTH IPUMEHEHUS;

-IPOTHO3UPOBATh BO3MOXKHOCTh IMPOTEKAaHUs XMMHUYECKUX DPEaKIM Ha OCHOBE 3HAHUI O THUIIAX XMMHUYECKOW CBSI3M B MOJIEKYJaX PEareHTOB M HUX
PEaKIMOHHON CIIOCOOHOCTH;

-ACIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUH U XUMHUYECKUX CBOMCTBAX BELIECTB AJIsi 0€30aCHOT0 MPUMEHEHHS B IPAKTUYECKOH e TeIbHOCTH;
-IPUBOJUTH MPUMEPHI MPAKTUUYECKOTO MCIOJIB30BaHUSA MPOAYKTOB INepepaboTku He()TH M NPHUPOJHOTO ras3a, BHICOKOMOJIEKYJSPHBIX COETUHEHUH
(monuaTHIIeHA, CHHTETUYECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

-[IPOBOJIUTH OMBITHI IO PACMIO3HABAHNIO OPIaHUYECKUX BEUIECTB: TIIUIEPUHA, YKCYCHON KUCIIOThI, HENPEAEIbHbBIX KUPOB, TTIFOKO3bI, Kpaxmaa, OeJIKoB —
B COCTaB€ MUIIEBBIX MPOJTYKTOB U KOCMETUYECKUX CPEJICTB;

-BJIaJIETh NPaBUJIAMH U IIpHUEMaMU 0€30MacHOl pabOThl ¢ XUMHUYECKUMHU BELIECTBAMH U J1a00PaTOPHBIM 000pYyI0BaHUEM;

-yCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU U CMEIEHUSI XUMHUYECKOTO0 PaBHOBECHUS OT Pa3IMYHBIX (aKTOPOB C ILENIBIO ONpeaeIeHUs
ONTUMAJIBHBIX YCIOBHM MPOTEKAHUS XUMHUUECKHUX MPOIIECCOB;

-IIPUBOJIUTH ITPUMEPBI THIPOJIN3A COJIEN B TIOBCEJHEBHOM KU3HU YEIIOBEKA;

-IPUBOJIUTH TTPUMEPHI OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B IPUPOJIE, MPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACSITeTbHOCTH OPraHU3MOB;
-IPUBOIUTH MIPUMEPHI XUMHUYECKHUX PEaKIIHii, PACKPHIBAIOIINX OOIIHE XUMUIECKIE CBONCTBA MPOCTHIX BEIIECTB — METAJNIOB M HEMETAJIOB;

-IPOBOJIUTH pacyeThl Ha HAXOXKIEHUE MOJICKYJSPHON (QOpMYIBl YrIeBOJOpPOJAa MO MPOAYKTaM CTOPaHUsS M MO €ro OTHOCUTEIBHOH IJIOTHOCTH U
MacCCOBBIM JIOJISIM 3JICMEHTOB, BXOJISAIINX B €TI0 COCTaB;

-BJIaJICTh MpaBUJIAMH 0€30MaCHOTO 00paIlleHus C €IKUMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBON XUMUU;

-OCYIIECTBIISTh MOUCK XUMHUYECKON HHPOPMAITIH 110 Ha3BAaHUSM, HIICHTU(PUKATOPAM, CTPYKTYPHBIM (DOpMYyJIaM BEIECTB;

-KPUTUYECKHU OIICHUBATh U UHTEPIIPETHPOBATh XUMUUYECKYIO HH(DOPMAIIHIO, COACPKAIIYIOCS B COOOIIEHUSAX CPEICTB MacCOBOM HH(POPMAIINH, pecypcax
WHTepHeTa, HAyyHO- MOIYJISPHBIX CTATBAX C TOYKM 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJSIX BBISBICHUS OMIMOOYHBIX CYXICHUH WU
dbopMupoBaHUs COOCTBEHHOH MO3UIINY;



-IpCACTABJIATH IYTU PCIICHUA I‘JIOG@.J'IBHBIX HpO6JICM, CTOAINUX IMCPCa YCITIOBCUCCTBOM: SKOJIOTMYCCKUX, SOHCPICTHYCCKUX, ChIPbCBLIX, U POJIb XUMHUHU B
pelieHuu ATUX mpodemM
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

-WJLTIOCTPUPOBAThH Ha MPUMEPAX CTAHOBJICHHE U SBOJIOLMIO OPraHUYECKON XMMHUH KaK HayKHd Ha Pa3IUYHbIX UCTOPUUYECKHUX dTanax €€ pa3BUTHUS;
-MCII0JIb30BaTh METOJbl HAYYHOIO IO3HAHUS NPH BBHIMOJHEHUHM MPOEKTOB M yueOHO- HCCIEA0BATEIbCKUX 3aJad MO0 HM3YYEHHIO CBOICTB, CIIOCOOOB
MOJIYYEHUS U PACO3HABAHUS OPTaHMUYECKUX BEIIECTB;

-00BSICHITh IPUPOJTYy U CIIOCOOBI 00Opa30BaHUS XUMUYECKOW CBSI3H: KOBAJCHTHOH (MOJIIPHOM, HEMOJISPHOI), MIOHHON, METAJUTUIECKOU, BOJJOPOTHON — C
LEJIBI0 ONPEICNICHUS XUMUYECKON aKTUBHOCTH BEIIIECTB;

-yCTaHABJIMBATh TEHETHYECKYIO CBS3b MEXAY KJacCcaMH OPTaHWMYECKHUX BEIIECTB ISl OOOCHOBAHWS MPUHIMIIHAIHLHOW BO3MOXKHOCTH TONYYCHUS
OpPraHMYECKUX COSAMHEHUN 3aJJaHHOTO COCTaBa U CTPOCHUS;

-yCTaHaBJIMBaTh B3aMMOCBSA3M MEXIy (akTaMu W TEOpHeH, MPUYMHOW U CIEACTBMEM NpPH aHAIM3€ NPOOJEMHBIX CHUTyalluid U 0OOCHOBaHUU
MPUHUMAEMBIX PEIICHUI Ha OCHOBE XMMHYECKHUX 3HAHUH.

Copaeprxanue nmporpaMmbl
10 knacc OPTAHUYECKAS XUMUA
Pasznen 1. Tema 1. TeopeTuyeckne 0CHOBbI OpraHnuveckoi xumuu (3 4)

@opMHUpPOBaHHE OPTaHMYECKOW XMMHH Kak HayKu. Teopus CTpoeHMs opraHudeckux coennHeHuil A. M. bytnepoBa. Yriepoansiii ckener. Pagukanst.
@yHKIMOHaNbHBIE TpynIbl. ['omonoruueckuit psia. I'omonoru. CtpykrypHast nzomepus. Homenkiatypa. DnekTpoHHas NpUpoja XMMUYECKHUX CBs3€Eil B
OpraHuveckux coenuHeHusx. Knaccudukanus opraHMuecKkux CoOeIMHEHU.

JemoncTpanun. O6pa3ibl OpraHMuecKUX BEUIECTB U MaTepuaaoB. Mojenn MOIeKyJl OpraHM4eCKUX BEIECTB. PAaCTBOPUMOCTh OPraHUYECKUX BEIIECTB
B BOJIE M HEBOJHBIX pacTBopuTelsix. [InaBnenue, oOyrnuBaHue U ropeHHe OPraHuvYecKUX BeLIecTB. IpuMephl ¥YB B pa3HbIX arperaTHbIX COCTOSHUSAX
Pacuernbie 3apaun. HaxoxaeHne MosieKyIsIpHO pOpMyYJIbl OpraHMUECKOro COeUHEHHS 110 Macce (00beMy) IPOAYKTOB CTOpPaHHUSL.

Paznen 2. YIJIEBOAOPO/bI (12 4)

Tema 2. llpenenbHble yriaeBoaopoasbl (ajakanbl) (3 4)

Crpoenue ankanoB. ['omonormueckuii psia. Homenknatypa u uzomepus. dusznueckre M XHMHUUYECKHE CBOMCTBA alKaHOB. Peakuus 3amelieHwus.
[Tonyuyenune u npumeHenne aikaHoB. [loHsTHe nuknoankanax. Jlemoncrpauuu. B3psiB cmMecu MeTaHa ¢ BO3AyXoM. OTHOIIIEHHE AJIKAHOB K KHCIIOTaM,
mIeoyam, pacTBopy nepMaHraHata Kajausi | OpoMHOM BOJIC.
JlaGopaTopHble onbIThI. I3roTOBIEHHE MOAENIEH MOJIEKYJ YIIEBOJOPOIOB U ralOr€HOMPOU3BOIHBIX.

IIpakTuyeckas padora. 1. OnpeneneHne Ka4eCTBEHHOI'O COCTaBa OPraHUYECKUX COCTUHEHUI.

Tema 3. HenpenejibHble yIrijieBoA0poabI (4 1)

Auakenbl. Ctpoenue ankeHOB. ['omonormueckuid psan. Homenkiarypa. M3omepusi: yriiepoiHON LeNH, MOJOKEHUS KpPaTHOM CBA3M, yuc-, mpawc-
n3omepusi. XMMHYECKHE CBOMCTBA: PEAKIIUM OKHUCICHHS, NPUCOCAVMHEHHUs, MojJuMepu3auunu. I[IprumeHeHHe alKeHOB. AJIKaJAUeHbl. Crpoenue.
CsoiicTaa, [IPUMEHEHUE. ITpupoaHsbrit Kaydyk. AjakuHbl. CtpoeHue anermieHa. ['omonoru u usomepsl. Homenknarypa. ®dusnueckue u
XMMHYECKHE CBOMCTBA. Peakuuu npucoenuHeHust U 3amenieHus. I[lpumenenue. Jlemoncrpamuu. M3rotoieHrne mMojesieid MOJIEKYJ TOMOJIOTOB U



u3zomepoB. [lonyuenne aneruneHa kapouIHbIM criocoOoM. B3anmopaelicTBie aleTiiieHa ¢ paCTBOPOM NEpMaHTaHaTa Kajausi 1 OpoMHOM Booi. ['opeHue
anieTuieHa. Pa3noxeHune kayyyka py HarpeBaHUU U UCIBITAHUE IPOAYKTOB pa3lokKeHus. 3HAKOMCTBO ¢ oOpasmamu KaydykoB. [IpakTuueckas
pabora. 2. [lonyuenue 3TuaeHa U U3y4eHHUE €ro CBONCTB.
Tema 4. ApomaTuyeckue yriieBoaopoasbl (apensl) (2 4)

Apenbl. Ctpoenue OeH3ona. M3oMmepuss u HOMeHKIaTypa. DPusnyuecKkne U XMMHYECKUE cBoWcTBa OeH3oma. ['omonoru OeH3ona. ['eHeTHdeckasi CBS3b
apoOMaTHUYECKHX YTJIEBOJOPOIOB C IPYTUMHU KJIacCaMH YTJIE€BOI0POIOB. JleMoHCTpaluM. benzon KaK
pacTBopuTelb, ropeHre 6enszona. OTHomeHue 6eH301a K OpOMHOM BOJIe U pacTBOPY NepMaHraHara kanus. OKuciieHre ToIyoJa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJ1€BOAOPOAOB (3 4)

[Tpupoansriii ra3. Heds 1 HebTenpoaykTel. dusnyeckue cBoricTBa. CriocoObl mepepadoTKu HeTH.
JlaGopaTopHusblie onbIThl. O3HaAKOMIIEHUE C 00pa3liaMu POAYKTOB HedTenepepaboTKu.

Pa3nen 3. KUCJIOPOACOAEPXKAIIIUE OPTAHUYECKHUE COEJIMHEHUSA (12 4)
Tema 6. CuinpTtbl u penobI (4 4)

OnnoatoMHbIe TpeAesibHbIe crUpThl. CTpoeHue MoieKkyl, (pyHKIMoHalbHas rpynmna. Bomopomnas cBszb. M3omepuss m HOMeHkinatypa. CBoicTBa
MeTaHoJa (3TaHoja), MoJNydeHHue U mpuMeHeHue. Dusznonoruyeckoe [eHCTBHE COUPTOB HA OPraHu3M 4YelloBeKa. MHOTOATOMHBIE — CIHPTHI.
OTUNCHTIMKONb, TimnepuH. CpoiictBa, mnpumenenne. denonbl. CTpoeHHE MOJICKYIIBI (heHoa. B3anMHOE BIMSIHHE aTOMOB.

B MoJekyle Ha mnpuMmepe MoJekynbl (¢enona. CsoiictBa. Tokcuuynocts ¢(enona wu  ero coenunenuil. [Ipumenenue genona. ['eneTnueckas
CBsI3b CIUPTOB U (eHona ¢ yrierogopogamu. Jlaboparopusie onbIThl. B3aumoneiictBue ¢enona ¢ OpoMHON BOAOKW M PacTBOPOM THIPOKCHIIA
HaTpusi. PacTBopeHue riuiepuHa B Bojie. Peakumsi ramrepuna ¢ ruapokrcuaom meau(Il).

PacuerHble 3aaauun. PacyeTsl Mo XMMHYECKUM YPaBHEHHUSM TIPH YCIOBUH, UTO OJHO U3 PEarHpYIOLINX BEIIECTB JaHO B U30BITKE.
Tema 7. Aabaeruibl, KETOHbI, KApOOHOBbIE KHCJIOTHI (4 1)

Anbperuasl. Kemonwvi. Ctpoenue Mmoiekyn. DyHKIuoHanpHas rpynna. M3oMmepuss u HomeHkinarypa. @opMmaiblerujl U aneraibJeruja: CBOWCTBA,

NIOJIy4YE€HUE U NIPUMEHEHHE. AyemoHn — npeocmasumens KemoHoa. IIpumenenue. OpHococTaBHBIE IpelenbHbIE
KapOoHOBBIE KHCIOTH. CTpoeHne Mosiekyin. dyHkunonanpHas rpynna. M3omepus u HoMeHknaTypa. CBoicTBa KapOOHOBBIX KHCIOT. [IpumeHnenwue.
Kpatkue CBEJICHUS 0 HETPEIEIbHBIX KapOOHOBBIX kucnorax. ['eHeTHueckas cBsi3b KapOOHOBBIX KHUCIIOT C

JPYTMMH KJacCcaMu OPraHMYecKUX coennHeHuil. JlabopartopHsbie onbIThbl. [lonydeHne 3TaHanms OKUCIEHHEM 3TaHONA. B3aumonelcTBuEe MeTaHams
(aTaHaisA) ¢ aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u runpokcuna meau(Il).
JdemoncTpauuu. PacTBopeHue B alleTOHE pa3IMYHbIX OPTaHUYECKUX BEIIECTB.

IIpakTuyeckas padora.3.«CpolicTBa KapOOHOBBIX KUCIOTY.

PacuerHbie 3aaauun. OmnpeiereHne MacCOBOM WM 0ObEMHOM J10JIM BBIXO/a MTPOAYKTA PEAKIIUU OT TEOPETHUECKH BO3ZMOKHOTO.
Tema 8. Kupsbl. YriaeBoasl (4 1)

Kupsr. Haxoxnenue B IIPUPOLE. CsoiicTBa. [Tlpumenenue.  Morwowue  cpeocmaa. IIpasuna
besonacroco obpawenus co cpeocmsamu o6vimosot xumuu. I'moko3a. Ctpoenne mosekynbl. CoiicTBa rioko3bl. [Ipumenenne. Caxapo3a. CBOWCTBa,
IIPUMEHEHHE.

Kpaxwman u niemuirono3a — npeacTaBUTeIN MPUPOIHBIX MOIMMEPOB. Peakims nmonmukonaeHcanun. Ou3ndeckue U XuMUUIecKue cBoiicTBa. Haxoxnenue B



npupoze. [IpuMenenune. AnieraTHOE BOJIOKHO.

JlaGopaTopHble OnbITHI. PacTBOPUMOCTH KUPOB, JOKA3aTEIbCTBO MX HENPEAEIBHOIO XapakTepa, OMbUICHHE XUPOB. CpaBHEHHE CBOWCTB MblLIa U

CUHTETMUYECKUX MOIOIIMX cpencTB. B3aumonelictBue rmoko3bl ¢ ruapokcuaom Mmeau(ll). BzaumopelicTBrue INIIOKO3bI ¢ aMMHUAYHBIM PacTBOPOM
okcunacepedpa(l). BzaumopeiicTBue caxapo3bl ¢ THAPOKCUAOM Kaiblus. B3ammopelicTBue kpaxmana ¢ uoioMm. [uaponu3 kpaxmana.

O3nakomiieHHE ¢ 00pa3llaMy MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH JleMOHcTpamuu. 3HAKOMCTBO € OOpa3liaMd MOIOLIMX M YUCTSIIUX CPEICTB.

N3yueHne HHCTPYKIMHI IO UX COCTaBY U IPUMEHEHUIO

IIpakTyeckas padora.4.Pemienue 3kcriepuMeHTaNIbHBIX 33/1a4 Ha NIOJyYE€HUE U pacliO3HaBaHUE OPraHUYECKUX BELIECTB.

Pazgen 4. ABOTCOJAEPKAIIUE OPTAHUYECKUE COEJIUHEHUSA (4 4)

Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)
Amunbl. CtpoeHue MoJekyia. AMuHorpynna. @usndeckue 1 XuMuieckue cBoicTBa. AHuiauH.  CBoiicTBa,  NpPHUMEHEHHE.

AMUHOKMCJI0TBI. 30Mepus u HoMeHKI1atypa. CBOMCTBa. AMUHOKHCIIOTHI Kak aM(poTepHbIe Oprannueckue coeaquuenus. [lpumenenue.
Jemonctpanun. Oxpacka TKaHH aHWIMHOBBIM KpacutesieM. Jloka3zaTenbCcTBO HAMYKS (PYHKIIMOHATBHBIX TPYI B paCTBOPAX AMUHOKHCIIOT.
Tema 10. beaxu (2 4)

beaxkn — mnpupognbie momumepsl. CoctaB U ctpoeHHe. Du3nmveckue W XUMHUYECKHE CBOMCTBa. [IpeBparieHue OEIKOB B OpraHu3Me. YCIEXH B
U3YYCHHH W CHHTE3¢ OCJIKOB. XUMHUS U 370pOBbe yenioBeka. Jlekapcersa. [IpobieMsl, CBSI3aHHBIE ¢ MPUMEHEHHEM JICKAPCTBCHHBIX  MTPETIapaToB.
Jemonctpanuu. I[BetHbie peakuuu Ha Oenku (OMypeToBas M KCaHTONPOTeHHOBas peakuuu). OOpas3ibl JEKaPCTBEHHBIX MPEnapaToB U BUTAMHHOB.
OO0pa3siibl Cpe/ICTB TUTHEHBI U KOCMETHUKH.

Paznen 5. BBICOKOMOJIEKYJISIPHBIE COEUHEHMS (34)

Tema 11. CunteTudeckue moumepslt (3 4)

[lonsiTHE O BBICOKOMOJIEKYJSIPHBIX coequHeHusX. [lomuMmepsl, momydaemble B peaknusax mnonuMepusanuu. CrtpoeHue Mosiekyid. [lonmmuatuneH.
[Monunponunen. @enongopmanvoecuonvie CMObL.

Cunrernueckue kaydyku. CTpoeHue, CBOMCTBA, MOJydeHHE M NpuUMeHeHHe. CHUHTEeTUYEeCcKue BoJI0KHa.KanpoH. JlaBcan.
JemoncTpanuu. O6pa3ip! INIACTMACC, CHHTETUYECKUX KayYyKOB M CHHTETUYECKUX BOJIOKOH.

11kaacc
TEOPETUYECKHUE OCHOBbI XUMHUH
Tema 1. BaxkHeline XuMH4ecKHe MOHATHA U 3aKOHBI (3 1)

AtoMm. XuUMHYCCKUNM DIIEMEHT. V30TONEI. HpOCTLIe u CJIOKHBIC BCIICCTBA. 3akoH COXpPaHCHUA MACChl BCIICCTB, 3aKOH COXpAaHCHUA U
MMPEBpAILICHUA SHEPTHUU ITPU XUMHUYCCKUX PCAKIHAX, 3aKOH ITOCTOAHCTBA COCTaBa. BeHIeCTBa MOJICKYJIIPHOT'O U HEMOJICKYJIIPHOT'O CTPOCHUA.

Tema 2. Ilepuoguyveckuili 3aKOH ¥ NePHOAHYECKAS] CHCTEMAa XHMHYECKHX 3JIEMEHTOB . A. MengeseeBa Ha 0CHOBE
YYEeHHS O CTPOEHHH aTOMOB (4 4)

Amomnvle opoumanu, s-, p-, d- u_f~-anexmpornvl. OCOOEHHOCTH pa3MEIICHUs JICKTPOHOB 110 OPOUTAISIM B aTOMaxX MaJlbIX M OOJBIIUX Mepruo0B. CBs3b
NEPUOANYECKOT0 3aKOHA U IEPUOAMYECKON CUCTEMbl XUMUYECKUX JIEMEHTOB C TEOPHEH CTpOoeHUs aTOMOB. Kopomxuii u OnunHbIlL 6apuanmel mabauysl
Xumuueckux snemenmos.llonodxcenue 6 nepuoouyeckoll cucmeme xumudeckux snemenmos /. M. Menoeneesa 600opooa, 1aHmManouo0s, akmuHouoo8 u



UCKYCCMBEHHO NONYYeHHbIX 2/1eMEHMO8. BanentHocTh u BaJICHTHBIC
BO3MOKHOCTH aTOMOB.
Jemoncrpanuu. [ICXD JINM, Tabnuis! « DNEeKTPOHHbIE 000JI0UKH aTOMOBY»

Tema 3. CTpoenue BemecTna (5 1)

Xumuuyeckasi cBs3b. Monnas cBsa3s. Katnons! 1 annonsl. KoBajeHTHas HCTIOJIAIPpHAA CBA3b. KoBanenTHas IMOJIApHas CBA3b. :‘)JICKTpOOTpI/IHaTeHBHOCTB.

Crenens okucienus. Merammuueckas cBsi3b. Bogopoanas csse. [IpocTpaHcTBEeHHOE CTPOCHHE MOJIEKY HEOPTAaHUUYECKUX Hu OpraHUYECKUX
BeleCTB. THIIBI KPUCTAJUTHYECKUX pEIIeToK u CBOICTBa BemiecTB. [IpuumHBI MHOrOOOpa3us  BEIIECTB:
M30MEpHsl, TOMOJIOTHS, aJUIOTPOIIHSI, U30TOMHSI.

Jlucnepcnole cucmemul. Kommongaere pacTBOPHI. 301w, renmd.  Jlemoncrpaumu. Mojaenu HMOHHBIX,

ATOMHBIX, MOJICKYJISIPHBIX M METAIUTMYECKUX KPUCTAITMYECKHUX pemeTok. OOpasipl MUIIEBBIX, KOCMETUYECKUX, OMOJIOTHUECKUX U MEAUIIMHCKIX 30JIeH
u reneil. Dpdext Tunnans. Moaenu MoOIeKy H30MEPOB, TOMOJIOTOB.
Tema 4. Xumuueckue peakuuu (7 4)

Knaccudukanusi XMMHYECKHX pPeaKlUil B HEOPraHN4IeCKOi 1 opranmdeckor Xxumun. CKOPOCTh peakiiy, e 3aBUCUMOCTb OT Pa3IMYHBIX (DAaKTOPOB.
Karanuz u karanuzaropel. O6paTUMOCTb peakiuil. Xumuueckoe paBHoBecue. CMelleHre paBHOBECHUS O] ACUCTBUEM pa3inuHbIX ¢akTopoB. [TpuHImn
Jle arenwe. [Ipon3BOACTBO CEPHOI KUCTOTHI KOHTAKTHBIM CITIOCOOOM.

OnextponuTtuyeckas nucconuanus. CunbHble U ciabble 37eKTpoauThl. Cpea BOAHBIX PACTBOPOB: KHUCIHAs, HEWTpasibHas, Ielo4Has. BoropoaHblii
nokazateinb (pH) pactBopa.

I'maponus OpraHMYECKHUX " HEOPraHUYECKUX BemecTs  JleMoHcTpanum. PasnuuHble  THIIBI
XUMHUYECKHUX PEaKIMi, BUJCOONBITHI 10 OPIraHUYECKON XUMHUH, BUICOPHIbM «OCHOBBI MOJIEKYJISIPHO- KUHETUYECKOW TEOPUIY.

JlaGopaTopHble ONBITHI. 3aBUCUMOCTh CKOPOCTH PEAKIUH OT KOHIICHTPAIlMH, TEMIepaTypbl, MPUPOJbI pPEarupyroliux BEIIeCTB, Pa3iioxeHue
HIepOKCHU/Ia BOJOPO/Ia MPUCYTCTBIH KaTanu3aropa. OnpeeseHue cpe/ibl pacTBOpa ¢ TIOMOIIBI0 YHUBEPCATHHOTO WHANKATOPA.
HEOPI'TAHUYECKAA XUMUA

Tema 5. Metaubl (7 1)

[lonoxxenne  MeTa)sIoOB B INEPUOJUYECKOU cucreMe XUMUYECKUX anementoB JI. Y. MenneneeBa. OOuiue cBoiicTBa METaJJIOB.
DIEKTPOXUMHUECKUI psii HanpspkeHuH MetayioB. O0mmue crnocoOsl mosyueHus: MeTayuioB. CriaBel. DJIEKTPOIM3 pacTBOPOB U paciuiaBoB. [loHsiThe
0 koppo3uu MeramwioB. CmocoOpl 3ammTel  OT  Koppo3uu.  OO030p METayIoB IJIaBHBIX NOArpynn (A-rpynm) NepuOAUYECKON CUCTEMBI
XUMHYECKHX JJIEMEHTOB.

0630p MetamnoB nobouHbix noarpynn (b-rpymnm) nmepuognueckol CUCTEMbl XMMHUYECKHUX DJIEMEHTOB  (Meb, IMHK, Jkene30). Okcunabl U
TUAPOKCUIBI MeTayioB. JlemoHcTrpaumu. O3HakoMJeHHE ¢ oOpa3laMy METauIoB M MX COEIUHEHHH, CIUIaBbl, B3aMMOJEWCTBHE METAJJIOB C
KHCJIOPO/IOM, KHCJIOTaMH, BOJOM; 0Ka3aTeabCTBO aM(OTEPHOCTH aTOMHHMS U €ro THAPOKCHIA, 00pas3lbl Melu, Kejle3a, XpoMa, UX COeIMHEHUH;
B3aUMO/JICIICTBHE MEIU U jKejle3a ¢ KUCIOPOJOM; B3aUMOJCHCTBHE MEIU U JKele3a ¢ KHCIOTaMHU (CepHas, COJIsiHas), MOIy4YeHUE TMIPOKCUIA MEIH,
XpoMa, OKCH/a MEIH; B3aMMOJCHCTBUE OKCHUIOB U THIPOKCHIIOB METAJUIOB C KHCIOTaMH; J0Ka3aTedbcTBO amdorepHocTH coeamHenuit xpoma (I1).
PacueTHble 3aga4n. PacyeTsl 10 XUMUUYECKUM ypaBHEHHSIM, CBSI3aHHBIE C MACCOBOI J10JI€H BBIX0/1a IPOILYKTa PEAKIIMU OT TEOPETUUECKU BO3MOXKHOTO.
Tema 6. Hemetanini (9 4)

063013 CBOMCTB HeMmeTanaoB. OKHCINTEIBPHO-BOCCTAHOBUTEIBHEIC CBOMCTBA TUIMYHBLIX HEMETAJIIOB. OKCI/II[BI HEMCTAJIJIOB U KHCJIOPOJACOACPKAIIUEC
KHUCJIOTHI. BOIIOpOILHI:Ie COCIUHEHMS HEMETaIlJIOB. | eHeTHnuyecKas CBA3b HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB. briToBas xummuueckas



rpamMoTHOCTH JleMoHcTpanuu.O0pasibl HEMETAJUIOB; MOJICIM KPUCTAJUIMYECKUX DELIeTOK, aiMasa, rpadura, HoJyyeHHe aMMHaKa u XJI0pOBOI0OPO/Ia,
pPacTBOPEHHE UX B BOJE, JOKA3aTENbCTBO KHCIOTHO-OCHOBHBIX CBOMCTB 3TUX BeIeCTB. CHKUTaHUE YITISl M CEPBI B KUCIOPOJE, ONPEACICHUE XUMUYECKUX
CBOWCTB MPOJIyKTOB CrOPaHUsl, B3aUMO/ICHCTBHE KOHII. CEpHOU, KOHII. U Pa30aBICHHON a30THOM KHCIOT C ME/IbI0, BUACOPIIEM « XUMHUS BOKPYT HaCH.
IIpakTukym. 1. Penienue skcriepuMEHTaIbHBIX 3a1a4 110 HEOPraHMYECKON XUMHUH; PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 [10 OPTraHUYECKON XUMUM;

IIOJIyUCHHE, CO6I/IpaHI/Ie " pacClio3HaBaHHEC Ira30B.

TemaTnuecknii miaan 10 kiaace

Ne HaumeHoBaHue pa3iesioB U TeM KoauuecTBO W3 Hux(Ko/JIH4eCTBO 4YaCOB)
n/n 4yacoB
(Bcero) |Konrpoabnbie|[IpakTnuyeckue|llpoekTHbIE,
padoThI padoThI TEeCTOBLIE,
TBOpPYECKHE,

IKCKYPCHU H
T.A.(YYUThIBasA

crnenu(puKy
npeaMeTa)
1 Pazgen 1. Te(ipeTquCKHe OCHOBBI 3
OpraHUYECKON XUMHUHI
2 |Paznen 2. YriieBogopoIsl 12 1 2
3 |Pazmen 3. Kuciopoacoaepxariue 12 2
OpraHUYECKUE COCTMHECHUS
4 |Paznen 4. AzoTconepxaiine 4
OpraHUYECKUE COCTMHECHUS
5 |Pazgen 5. BeicokomoneKkysipHbIe 3 1

OpPraHUYECKUE COCTUHCHHS
Hroro: 34 2 4




TemaTnuecknii miaan 11 KJIACC

Ne HaumeHoBaHue pa3ieioB U TeM KoauyecTBo M3 HuX(K0JIM4eCTBO YaCOB)
n/n JacoB KonTpoabubie| IIpakTnyeckne|[IpoexkTHbIE,
(Bcero) |paGoTnl padoThI TeCTOBbIE,
TBOpYeCKHe,
IKCKYPCHU H
T.X.(Y4UThIBast
crenu(puKy
npeaMera)
1 Tema 1. Baxnelmme XUMHYECKHE 3
MMOHATHS U 3aKOHBI
Tema 2. [lepuoanueckuii 3aK0H U 4
MEepUOINYECKasi CHCTEMa XUMHUECKUX
2 |anemenToB /. 1. MeHeneeBa Ha
OCHOBE
YYEHHS] O CTPOCHUH aTOMOB
Tema 3. CTpoeHue BeliecTBa 5
Tema 4. XuMudeckue peakiuu 7
Tema 5. Metaiibl 7
Tema 6. Hemerasmib 8 1 3
Hroro: 34 3 3




(1 yac B HeeJ110),
(yueonuk I'. E. Pynizutuca u @. I'. @eapamana «Xumus. 10 kiaace» u «Xumus.11 kiaace»)

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHMUE 110 YYEBHOMY HPEIMETY «XUMMUS», 10 KJIACCE 34 yacos

Ne | Tema ypoka | Ko | Tnu Hcnoans3oBanue HeneBas Ilnanupyemblie pe3yJbTaThl
m\n a- I Conep:xanue obopyroBaHus YCTaHOBKA Ipeamernbie | MeranpeaMerHbie | JIMYHOCT HbIE
BO | ypo e Touku pocra
ya- | Ka
co
B
Pa3ned 1. Tema 1. TeopeTnyeckne 0CHOBBI OpraHu4ieckoil xumum (4 yaca)
1 [Ipenmer YUH | TXC, ee JleMoHcTpanum | 3HaTh OCHOBHBIE Yuyenuk Ilo3naBarenbHble | UyBcTBO
1) OpraHUYECKO 3 3HA4YCHUE. OO0pasibl | onpeaeneHus: HAay4YUTCs: YV - YMmenune TropIOCTH 3a
H XUMMUIL A.M.bytnepoBa. | OpraHu4eCKuX «OpraHvyeckas OOBSICHATH OIIPEAEIIATD POCCHICKYIO
Dopmuposanue | BELIECTB U | XUMUS), «KU30MEPUS», BaJCHTHBIE HayKy, BKJIaJ|
MIOHATHS,CO3/1aBaTh ,_
OpgaHuqec](Olj MaTCpHraIoB. «TOMOJIOTM» BO3MOXHOCTHU PYCCKHX YUYCHBIX
0000111eHH S,
YUMULL KaK aToma B Pa3BUTHE
nayku [IapocTepxHEB yriepo/a, ycTaHaBInBATH XUMUH;
0 ’ bI€ MOJEIN 3aBUCUMOCTH aHaJIornu, dbopMupoBaH ue
raHU4YeCcKHe u
p MOJIEKYI CBOICTB KJIAaCCU(UIUPOBATH | OTBETCTBEHHO I'O
o BCIICCTBA. OPTaHMYECKHUX BCIIECTB  OT | caMOCTOSATENBHO | OTHOIICHUS K
raHu4ecKast
p BCIIECTB. cocTaBa u BHIOHPAT YYCHHIO,
XUMHUSL. CTpOCHHUS, TOTOBHOCTH U
OCHOBaHUs "
HOMeHKHaTypa. THUIIBI CIIOCOOHOCTH
M30MepHs rubpummsaruy | KPHTCPHH UL | o6yuaromuxc g k
b
aJiuKan , dopmbr | Kmaccubukanuy, CaMOpa3BHTH 10 H
p MOJIEKYJ; yCTaHaBIMBATh camMo0o0pazoB
OIPECACIIATh NPUYUHHO- AHUKO HA OCHOBC
NPUHAUIOKHOC | ¢recTBEHHbIE MOTHBAIUH K
Th CBA3M 00yYEeHHIO U TIO
OpPraHUYECKOT 3HAHHUIO
PeryasituBHbie
0 COETMHEHUS (dhopMHUpOBaH ue
2 | DOnektponna | 1 | YUH | DOnekrponnas | llapocrepxnes K YV - Ymennue OCHOB 3KOJIOTHYECK
) | s npupona 3 npupoa pIe MOJICIH 3HaTh KaKk 00pasyercs| ompenenéHHoM | CAMOCTOSTEIBHO Ol KyJIbTYpBHI,
XUMYEKasi CBSI3b COOTBETCTBY IOIIEH
XUMMYECKHMX xumudeckux | MOTCKYT y Kaccy, | OHpEACiiTh LeIn Y ot

COBPEMECHHOM Y




OIPENIEIIEHHOM

CBSI3EH B CBSI3EH B OpPraHUYECKHUX yMEHHE cBOEro OOy4eHus, | ypOBHIO
OpTaHHYECKU OpraHWYeCKHUX | BEIIECTB. KJIACCU(PHULUPO | CTABUTH U 9KOoJIoru4ec oro
X COEIMHEHUAX, BaThb 1O | popmyupoBars MBIIIUICHHA,
COEIMHEHUS CIIOCOOBI ee OIpe/eIEHHOM JUTSE CeOst HOBBIE PasBUTHUC OTIbITA
X pa3phbiBa. y  TpH3HaKy, 3aJ1a4M B yueOe OROJOTHHCCH
3HATh OpPUEHTHPOBA
HOMEHKJIATYPY KoMMYHUKATHUBH | gpoii
3 | Knaccuduxa KY | Knaccudukanus 3HaTh mpaBuiIa opranndeckux | ble YYII- YMenue | pediekcuBHO
3) st u O0pa3ubl HOMCHKJIATYPBI COCMHEHMH, | OPTaHM30BBIBAaThYY | OLCHOYHOM u
OpraHUYEeCKU HOMEHKJIaTypa opranuueckux | OPTaHHICCKHAX yMeThb eOHOE MPaKTUYECKO U
X OPTraHHYECKUX BemiecTB u | COCAMHCHHH OIpE/IeNATh cotpyaHnyectgo y | ACATCIPHOCT M B
COEMHEHUI COEMHEHUI MaTEpHAJIOB. THUII } COBMECTHYIO KU3HCHHBIX
Pemenue PacuerHbie Monenu XUMHYECKON eATEILHOCTS CHTYaUMAX;
3aJa4 Ha 3a1ayiu. MOJIEKYJI peakuuu, OCO3HAaHHbIN
BBIBOJI Haxosxnenue OpPraHUYECKUX OOBSICHSITH CyHuTeIeM BBIOOD.
XUMUUYECKUX MOJIEKYJIAPHOU BeIIECTB. B3aUMHOC HCBEPCTHUKAMM;Pa
bopmyn opmyiel BIIMSIHUE 6oTath
OpraHn4eCcKoro aTOMOB B | UH JIMBUYAJIBHO U
COCOINHCHUA 110 MOJIEKYyJIe B IpyIIIe
macce (00beMy) YyeHnk
IIpOAYKTOB HOJIyYuT
cropanus BO3MO’KHOCTH
HAYYHUTHCS
4/4 | BxomgHoii K3
KOHTPOJIb
Paznen 2. YIJIEBOJOPObI (11 4)
5/1 | Crpoenue KV | Knaccudpuxanus | Ilapocrepxkues | 3HaTb CTPOCHUE Yuenuk Ilo3naBaTenbHbIE | K
aJIKaHOB. 1 OpraHUYEeCKHUX BIC MOJEIIN aJIKAaHOB, UX OOIIYIO HAYYMTCH: YV -VMmenmne
I'omomnoruye COCIMHECHU. MOJIEKYJ (opmyiy OIIpELEIIATE OIIpelEATh
CKUH psL. I'omostornuecku aJIKaHOB MPUHAJIEKHOC | TTOHSTHA,
Howmenxkiary W psn, Th c031aBaThb
pau TOMOJIOTH. OpPTraHUYECKOT | 0000IIEHN,
HU30MEpHS CtpykTypHas O COCIMHEHUS | yCTaHaBJIUBATh
U30MepHsl. K aHAJIOTHH,




Crpoenue
aJIKaHOB.
Howmenxknarypa
U U30Mepus
HOMEHKJIaTypa
6/2 | CBoiicTBa, KY dusznyeckue u
MOJIy4CHUE U XUMHUYECKHUE
MIPUMEHEHHE CBOICTBA
AJIKaHOB.
[ukioankan ATKAHOB.
L Peaxius
3aMEIICHHUS.
[Tonyuenue u
MIPUMEHEHHUE
aJKaHOB
7/3 | IIpakTuyec V33 Hccnenosath
Kast paﬁOTa CBOMCTBA
Ne 1. OpraHUYEeCKUX
Mpasuna TB COCIMHCHH,
KauectBenn OTpEACIITE “3‘
Ka4eCTBEHHBIN
0c COCTaB.
ompeieNIeHN
€ yriaepoja,
BOJIOpO/A U
XJIOpa B
OpraHU4eCcKu
X
COCIUHCHMUS

X.

3HaTh OCHOBHBIE

CIIOCOOBI IMOJIy4YCHHUA.

XUMHYECKUE
CBOMCTBA
AKJIOATKAHOB

y KJ1accy
YTJIEBOJI0POIO
B, yMETh
O0OBACHATH
CBOMICTBA
BEISCTB Ha
OCHOBE
aHanu3a
cocTaBa 51
CTPOCHUS
MOJICKYI,
yMEHHE
IPOTHO3HPOBA
Th
XAMHUYECKHE
CBOMCTBA
BEILIECTB,
OOBACHATH
YCIIOBUS
MPOTEKaAHUS
peaKkuuit,
3HaTh 00JIACTH
MIPUMCHCHHSI
BEILIECTB.
XapakTepus3oB
aTh COCTaB U
OCHOBHEIE
HarpaBJICHUS
HCIIOJIE30BaHU
i u
nepepaboTKu
MIPUPOIHBIX
HCTOYHUKOB
YTIEBOIOPOAO
B.

KJ1accu(uImpoBaTh
, CaMOCTOSITEITLHO
BBIOMPATh
OCHOBaHUs u
KpUTEpUU TUTSt
KJIaCCU(UKALINH,
YCTaHABIIMBATh
MPUYUHHO-
CJIEJICTBEHHbBIE
CBSI3H
PeryasituBHbie
YV - Ymenue
CaMOCTOSITEIILHO
OTIPENIeNIATH IeNTN
CBOEro 00y4eHuUs,
CTaBUTH U
¢dbopMynupoBaTh
JUIst ce0s1 HOBBIE
3a/1auu B yueoe

KoMmyHuKkaTuBH
ble YY/I- YMmenue
OpPraHMU30BBIBATH
yuebHoe
COTPYJIHUYECTBO U
COBMECTHYIO
JIESITEIIBHOCTh C
YUUTEJIEM U
CBEPCTHUKAMH;
paboTtathb
MHIUBUAYAIBHO U




8/4 | Ankensl. YUH | Crpoenue JeMoHCcTpanun
Crpoenue, 3 AJIKCHOB. :
rOMOJIOTHYE I:OMOHOFH%CKH Monenu
CKHM psf, 1 AL MOJIEKYJT

Howmenxkiarypa,
u3oMepus, H30MEpHS: M30MEpOB U
HOMEHKJIATy YIJIEPOHOI TOMOJIOTOB.
pa. e,
CaoiicTBa MOJIOKEHUS
ATKEHOB 1 KpPaTHOM CBA3H,
X yuc-, mpamuc-
MPUMEHEHUE ;tgomep U
UMUYECKHEC
CBOMCTBA:
peaxius
OKHUCTIEHUS,
MPUCOETUHEHHUS.
[IpumeHeHne
AIKEHOB
9/5 | TpakTnuec V33 | [Nomyuenne
Kasi pabora
Ne 2,
IIpaBuna Th.
[Tonyuenue JTUJICHA,
STUJICHA U H3y4YeHHUE €ro
HA3y4YCHUE CBOJCTB,
€ro CBOMCTB CITOCOOBI
cobupaHus u
pacro3HaBaHUs
(kau. peaxIum)
10/6 | TTonsiTre O KY AJIKagyeHsl. JdemMoHcTpanuu
YIJIEBOLOPO CBONCTBA, * 3HAKOMCTBO C
nax. NPUMEHEHNE. | oGhasramu

3HaTh OCHOBHBIE

CII0COOBI IMOJIy4YCHMU.

XUMHYECKHUE

CBOICTBA AJIKEHOB

3HaTbh OCHOBHBIE

CTIOCOOBI TTOTYYEHUSI.

XUMHYECKHE

CBOIICTBA aJIKaJIUECHOB

B I'PYyIIIIE

Ilo3HaBaTeabHBIE

VYV - YMmenuue
ONpeesATh

IIOHATHA,CO31aBaTh

0000111eHN S,
yCTaHABJIMBATh
aHaJIOTHH,

KJIacCCU(UIIUPOBATH

, CaMOCTOATCIBHO

BBIOMPATh
OCHOBaHUs

u

KpUTEpUU TUTSt

KJ1acCU(UKALINH,
YCTaHaBJINBATh
IIPUYUHHO-

PeryasituBHbie
YV]I - YMmeHue
CaMOCTOATEIIBHO
ONPENENATh LENH

CBOET0 00y4eHMs,

CTaBUTh U
dhopmyIupoBaTh
I ce0s HOBBIE
3a/1auu B yueOe

CJIICICTBCHHBIC CBA3H

KoMmyHukaTtuBH
ble YY/I- YMmenue

OpraHU30BbIBATh
yaebHoe

COTPYJIHHYECTBO U




[Tpuponnsiit [IpuponHeli, | kayuykoB COBMECTHYIO
Kay4yK. CHHTETHYECKH| IESTETBHOCTD C
1 Kay4dyKH,
pesina, YUHUTEJIEM U
300HUT CBEPCTHUKAMHY;
paboTaTh
WH/IMBUYaJIBHO
11/7 | AnKuHBI KY Crpoenue [Tpubop s Y4yenux ITo3naBaTenbHBIC
Crpoenue, aleTUJICHA. cobupaHs 3HaTh OCHOBHBIC HAYYHTCS: YV - VMmenune
rOMOJIOTHYE T'omosoru u razoB CIIOCOOBI TIOMYYEHUS. | 0OBACHATH OIIPEIEIATS
CKHH AT, H30MCPBL. KuMuiecKue BaJICHTHBIC HOHSTHS,CO3/]aBaTh
(v b
H3oMepHs., HoMerKraTypa. CBOWCTBA aJIKHHOB BOSMOXHOCTH | .
aroma ’
HOMeHKUJIaTy duznyeckKue u yreposa, yCTAHABIMBATH
a, CBOMCTBA XUMHYECKHUEC
pa, . 3aBHCHMOCTh | AHAJIOTHH,
1 IC_?OHCTBa' CBOMCTB KJ1accu(pUIMPOBAThH
IPUMEHCHHE UMEHEHHUE
aEeTHneHa P BCHICCTB ~ OT | | CcaMOCTOSTEIILHO
cocTaBa | priGupath
CTPOCHUS
12/8 | ApeHsbl. YUH | Crpoenue 3HaTh OCHOBHBIE THI;I ol ’ OCHOBAaHHUS u
OeHsoa. CIOCOOBI MOTYYEHHUS.
benson u ero 3 A X y ruGpumsamy | KPHTEPHHA TUTSt
rOMOJIOTH 30Mepus 1 MMHHCCKIC ’ dopmbl | KITaccHpuKarm,
HOMEHKJIATypa. CBOICTBA apeHOB MOIICKYIL: yCTAHABIHBATS
dusznueckue u
OTIpeeNsATh PUYHHHO-
XUMHYECKHUE N —
cBOCTRA o CJ;GJICTBGHHBIG CBSI3U
Ger3ona eryJsiTHBHbIE
OPraHWECKOr | vy 11 _ Vyerne
[eHeTHYECKA VOU  |06001murh VMeTb 00BACHATH O COCAMHCHUA | CTOSTENLHO
K
13/9 |g cBs3B C3 3HAHHS 00 CBA3b MEXIY .
—— onpeienénnom y | OTPEAEATH et
apoMaTuiec YTIEBOIOPOAAX, otace CBOETO 00yHUeHHS,
YIJIEBOIOPOIOB Y.
KX MoKa3aTh CTABHTE M
YTIIEBOIOPO [POJICTBO dopMyIHpOBATH
J10B C M3yICHHBIX JUISL ce0s1 HOBBIE
Apyrumu YTJI€BOAOPOAOB 3a/a4n B yueoe
KJ1accaMu 1 BO3MOKHOCTH
YTIIEBOAOPO WX TTOJTyYCHHS U3 KOMMYHHKATHBH
JIOB HEOPTaHUYECKHU X

ble YY/I- YMmenue




BEILIECTB.
Pentenue 3agau
Ha HAXO0XKICHUE

OpPTaHU30BBIBATH
y4yeOHOe
COTPYJIHUYECTBO U

MOJIEKYJISIPHOM COBMECTHYIO
dbopMyJTBI JIeATEeITbHOCTD C
l"azoo6pa3noro YUUTEJIEM U
yriaesoaoposa o CBEPCTHHKAMU,
IponyKTam paboTaTh
CTOpaHHs.
WHIUBUAYATBHO
14/10| TpupoaHbIiii YUH | Ilpuponnsie YmeTn Yuenuk Io3naBaTenbHBbIC
U MOITYTHBIC 3 HCTOYHHKHU OOBACHATDH HAy4YuTCH: yyﬂ - VMmeuuue
He(TsHbIC YIJIEBOAOPO/IOB, CYIIHOCTB OOBSCHATH OIIDEICTISTE
rasbl, UX i pea
’ OpUPOAHBIA TIa3 XUMHYCCKHUX BAJICHTHBIC
COCTaB U o . MOHSTHSI,CO3/1aBaTh
H IIOITyTHBIA SIBJICHUU, BO3MOXHOCTH
IIpUMCHCHHE 0000111eHNS,
HEPTAHBIE TA3bI MPOUCXOIANINX B aToma
HE TOJIBKO npupo/ie, ObITY M Ha | yIJepoja, ycTaHaBJInBaTh
TOILTUBO, HO H MIPOU3BO/ICTBE; 3aBUCUMOCTh aHaJIOruH,
MCTOHHK CHIPBA OIIEHKH MX CBOICTB KJ1acCU(QUIUPOBATE
A .
. MOCIIECTBHI; BEILIECTB  OT
XEMHUECKOM At 5 it , CaMOCTOSTEIHHO
MPOMBITILTEHHOC 9KOJIOTUYECKU cocTaBa M| griGuparts
™ IrPaMOTHOTO CTPOEHHS,
' OCHOBaHUs u
TTOBE/ICHUS B THUIIBI
oKpyKaroniei cpene; | rudpuamsaruu | KPHTCPHH U
OLICHKH BJIMSHUS : (bopmbI KTaCCHpHUKAIIIHI,
XUM.3arpSA3HEHUS MOJIEKYJI; YCTaHABIIMBATh
OKpYKaroIllel cpesibl | ONpeaesiTh MIPUYUHHO-
Ha XKUBBIC HPUHAUICIKHOC cyencTBEHHBIE CBA3U
OpraHH3MBI; Th PeryasiTuBHbIe
6€e30macHoro OPTaHMMeCKOr | vy _ Vyenne
oOpareHus 0 COEIMHEHUS
CaMOCTOSTEIILHO
C TOPIOYUMU K
" orpenenéuHoM y| OMPEACIIITE e
TOKCHUYHBIM KJIaccy CBOCTO 00y4CHHS,
u CTaBUTH U
BEIIECCTBAMU dhopmyIpoBaTh

U1 ce0sT HOBBIE

3a/1auu B yueOe




15/11| Hedtb 1 1 | YUH | CocraB u O3HAaKOMJICHHE Ilo3HaBaTebHBIE
HedTenpony 3 CBOIICTBa ¢ obpasuamu YV - Vmenune
KTBL. Hedru, IPOJTYKTOB ONPEIENSATh
CriocoOsr busnueckue u HedTenepepado
MIOHSITHSI,CO3/IaBaTh
nepepaboTku XUMHUYECKHE TKH
He(TH crocoObl nepe- | (KOJLUIEKIHS). 00001IeHMS,
paboTku HedTH yCTaHABIIMBATh
—TIepEeroHKa U aHaJIOTUH,
KPEKHUHT. KJIacCCU(UIIUPOBATH
Pa3nes 3. Kuciopogoconep:xamue oprannyeckue coennnenus (12 yacos) Tema Ne 6. Cnuptbl 1 ¢eHoJIbI - 4 yaca.
1 | Opnoaromu 1 |KY Opnnoaromuble  |ATTXP 3HATh BOXHEHIINE Y4yenuxk [Ho3HaBaTenbHbIE | :
(16 | br1c npeeabHbIE BEIIECTBA: 3TAHOJ, HAy4YHuTCH YY]J :cmeicioBoe | DopmupoBaH
) | npeaenbHbIC CIIUPTHI, METaHOI, IIMUCPHE; | rnenensrs YTEHHE yYMCHHUE | H€ OCHOB
CIUPTHI. Crpoenne onpeaeJfTh npuHamiexkuoc | OMPENeNaTh OKOJIOTHHIECK
Crpoenue, MOJIEKYI, MIPUHA/IICKHOCTD H MOHSTHS,CO3/]aBaTh | OH KYJIbTYpBI,
CBOICTBA, dyHKI. rpyma. BEIIECTB K OpTaHMHecKOT 0000mIeHMS, COOTBETCTBY
MOJTyYeHUE, Bozxopox-Hast PA3IMYHBIM KITACCAM | coerppenus | YCTAHABIMBATH oLein
MIPUMCHCHUE CBS3b. OpraHUYecKHX K Kaccy | AHAIOTHH, COBpEMEHHOM
H3omepus u COCINHECHUU; CITHPTOB, KiaccupuIupoBars | Y YPOBHIO
HOMEHKIIATyPa. XapaKTepu3oBaTh (berooB, ,CAMOCTOSITEIHHO HKOJIOTHYECK
CBoiicTBa o0II1e XUMHUYECKHE yMeTb BEIOMPATH oro
METaHoJIa CBOHCTBA OOBICHATH OCHOBAHMs u | MBILLICHHA,
(sTanona), OpTaHU1eCKHX CBOMCTRA KPUTEPHH JuIst | PasBHTHE
MOIyYECHUE U COCIMHCHMH; CIUPTOB i | Knaccuukanuu, OITBITA
IpHMEHEHHE. yMeTb 00bSICHSTH (beHonos  ma | YCTaHaBIMBATh IKOJIOTHYECK
3aBHCHMOCTD OCHOBE IPUYMHHO- "
e ST [ | csenone | SO
CTpOCHHS; E(T);(T)zl:{il a | sz, YMCHUC | ppakTiaecko
HCNO0Jb30BATH MOJEKYL, CO31aBaThb, i
NpUOOPETEHHBIE MPUMEHSITh U | IesTeNbHOCT

yYMEHHE




3HAHUS U YMCHUS B
MPAaKTUYECKOMN
JIEeITEIbHOCTH U
OBCEIHEBHOMU
JKU3HU

COCTABJISATH
YpaBHEHUS PEaKIIHA,
OTPaXKAIOIIUX
B3aHMOCBS3b
pa3IMYHBIX KJIACCOB.

3HaATh CTpOEHUE
(denona

2 | MHoroarom KY Mmuoroaromusie | AITXP
(17 | Hble cOMPTEL CIMPTHI.
) | Drunenrank OTUIICHTIINKOJIb,
[JIMLEPUH.
0J1b, 1uep
CBoliicTBa.
[JIHHCPUH. [Ipumenenue
CBolicTBa,
MIPUMEHCHHE
3 | Crpoenue, KY | ®enounbl.
(18 | cBoiictBa n CtpoeHue.
) | npumenenne B3aumHoe
dberoma BJIIUSIHAE aTOMOB
B MOJICKYJIC Ha
npumepe
denona
4 | T'enernyecka VYOU | I'eHeTHUecKkas
(19 | 51 cBs3D C3 | CBA3b CIIUPTOB M
) | ciuproB (enona
TJIEBOIOPOIaM
(benomna ¢ y AOPOA
u. Pentenue
YIIIEBOZOPO PacUYeTHBIX
AaMu 3a1a4 1o
Pemenne XUMHYECKUM
3aJa4 1o ypaBHEHUSAM
XUMHAYECKUM MIPHU YCIIOBUH,
YTO OJIHO W3
ypaBHEHUSM
pearupyromumx
npu
BEIIECTB JAaHO B
YyCI0BHUH, HU30BITKE.

YTO OJIHO M3
BEIIIECTB
B3STO B
H30BITKE

MIPOTHO3UPOBA
Tb
XUMHUYECKHE
CBOMCTBaA
BEIIECTB,
00BACHATH
YCIIOBHS
MPOTEKAHUS
peakuuid,
yCTaHABIIMBATh
3aBHCHMOCTD
MEXIY
CBOMCTBaMH
BCIICCTB,
crocodamMu ux
MOJly4YeHUsT |
MIPUMEHCHHS.
YMmenune
MIPOBOJIUTb,
HaOIIO4aTe "
OITMCHIBATH
XUMHUYECKHH
SKCIIEPUMEHT.
XapakTepus3oB
aTh COCTaB U
OCHOBHEIE
HaIpaBIICHUS
HCIOJIL30BaHU
i i1
nepepaboTKH
MIPUPOIHBIX
pecypcoB.
ONpEeNIEATh
MIPUHAJIC)KHOC
Th
OpraHUYECKOT
0 COCIMHEHMUS

K KJ1accy

peoOpa3oBHIBATH
3HAKU U CUMBOJIBI,
MOJICIIA U CXEMBbI
JUTSt peleHust
y4eOHbIX "
MMO3HABATEIbHBIX
3a7auy. 3HaTh
BO3JICUCTBUE
CIHUPTOB u
(heHOJIOB Ha KUBOU
OpraHu3M.
PeryasstTuBHbie
yyi

CaMOCTOATJIIBHO

-YMmenune

OTpEeAENATh LU
CBOEro oOyueHus,
CTaBUTh W
dbopMynupoBaTth
UIsT  ce0s  HOBBIE
3amaun B yuebe,
YMCHHE
COOTHOCHUTH  CBOM
JNIEUCTBUSL  C
TUTAHUPY EMBIMHU
pe3yibTaramu,
OCYIIECTBISTh
KOHTpPOJIb  CBOEH
JIESITENIbHOCTH B
rporiecce
JIOCTHXKEHUS
pe3yJbTarta.
KoMMyHMKaTHBH
ble YY /I - YMmenue

OpPraHnu30BbLIBATH

" B
JKU3HEHHBIX
CUTYAIIHSX;
OCO3HAHHBIN
BBIOOD u
MMOCTPOCHHE
HanpHenmen
WHIUBUIY b
HOM
TPaCKTOPUHU
oOpa3oBaHHs
Ha Oaze
OPHECHTUPOBK
U B MHUDE
npodeccuii u
npodeccrona
JIHBIX
MIPEIOYTECHU
.




1 | KapOonusbH YUH | Anbaerunsl. 3HaTh OCHOBHbBIE
(20 | bie 3 Keronsl. CTIOCOOBI TTOTYYEHHUSI.
) | coenuHenus Crpoenue XuMHuecKkue
— aJIbJETU]IBI MOJIEKYJL. CBOMCTBA aJb/IETH/I0B
U KEeMOHbl. QDyHKIMOHAIbH
CaoiicTBa 1 as rpyImnma.
MPUMEHEHNE W3somepust u
AJTbICTHIIOB. HOMEHKJIATypa.
dopmanbaerua
U alleTaabIeTuI;
CBOMCTBA,
II0JIyYEHUE,
IIPUMEHEHHUE.
AneToH-
IIpEJICTaBUTEIND
KETOHOB.
[IpumeHeHne
2 | Kapbonossie KY | OnHOOCHOBHEBIE 3HATh OCHOBHEIE
(21 | KHCIIOTBL npeenbHbIe CIOCOOBI TOTYYEHUSI.
) HonuyquI/Ie, KapGOHOBbIE Xm\imqecxne
CBOICTBA U — CBOIICTBa
KHCJIOT KapOOHOBBIX KHUCIOT
Crpoenue
MOJIEKYI.
DyHKINOHAIBH
as Tpymnra.

N3omepus u
HOMEHKJIATypa.
CaoiicTBa
KapOOHOBBIX

KapOOHMITBHBIX
COCIUHCHUH,
YMETh
00BACHATH
CBOMCTBa
aJbIETUIO0B U
KETOHOB Ha
OCHOBE
aHalIM3a
cocTaBa U
CTPOCHUS
MOJIEKYJI,
YMCHHE
MIPOTHO3UPOBA
Tb
XUMHYECKHE
CBOMCTBaA
BEIIIECTB,
OOBICHSATH
YCIIOBHS
MPOTEKAHUS
peakuuii,

yCTaHABIIMBATh
3aBHCUMOCTD
MEXITY
CBOMCTBaAMH
BCIIECTB,
cnocobamMu ux
MOJTyYICHUS U
MIPUMEHEHUS.
VYmenue
MIPOBOJIHTb,
HaOIIOOaTh U

y4yeOHOe
COTPYJAHHYECTBO
COBMECTHYIO
JIeSITEIIBHOCTD c
YUUTEIEM
CBEPCTHUKAMHY;
paboTtatb
WHJIUBHUIyaIbHO U
B rpynmne,
@opMHUPOBAHUE U
pa3BuTHe
9KOJIOTMYECKOTO
MBIIIICHHUS],
YMEHUE MPUMEHSATh
ero B
II03HABATENIBHOM,
KOMMYHHUKaTUBHOU
, COLIMATIbHOU
MPaKTUKE "
npodeccuoHanbHO
71 OpHUEHTALUH.

Hab6mronats u
OITMCHIBATh
XUMHUYECKUH
JKCIEPUMEHT c
IMOMOIIBIO POJTHOTO
s3pIKa U SI3BIKA

XHUMHU.




KHCJIOT.
[Ipumenenue.
Kparkue
CBECHMUS O
HENpeIeNbHbIX
KapOOHOBBIX
KHCII0Tax
3/22 IpakTnyec V33 Hccnenosartb AIIXP
Kasi pabora
Ne 3.
[IpaBuna Thb.
«CBoiicTBa CBOMCTBA
KapOOHOBBIX KapOOHOBBIX
KHCIIOT» KHCIIOT,
00yCIIOBJICHHBIC
HaJIMYMEeM MOHa
BOJIOpOJIa U YMETb MPOCIIEKUBATh
KapOOKCHIIbHOM TECHETUYECKYIO CBSI3b
TpYTIIBI. MEXly KapOOHOBBIMU
4 | I'enetnuecka YOWU | I'enernueckas KHCIIOTaMU U APYTUMHU
(23 | 4 cBA3D C3 CBS3b KJ1accaMu
) | xapOOHOBBIX KapOOHOBBIX OpraHUYeCKUX
KHCJIOT C KHUCJIOT C COeIMHEeHU I
IPYTUMH ApyrUMHU
KJlaccaMu KIIACCAMEL
OpraHuteCcKn OpraHUYECKHX
X 5 COeTMHEHU
COCANHCHUN. Pemenue 3a1au

Ha ompe/elIeHue
MacCOBOH JOJIN
BBIXOJIa
MPOIYKTa OT
TEOPETHUECKH
BO3MOYKHOTO.

OIUCBIBATE
XUMHYECKUN
SKCIIEPUMEHT

KoMMyHMKaTHBH
ple YY /I - YMmenue
OpPraHHU30BBIBATH
yueOHOe
COTPYJIHUYECTBO
COBMECTHYIO
JIESITEIIbHOCTD c
y4HuTeIeM u
CBEPCTHUKAMH;

paboTtaTth
HMHIWBHUIYaJIbHO
uB

rpymme

Tema 8. Kupsbl. YrieBoasl - 4 yaca.




1 | Croxubie YUH | CnoxHble ONPEACIISThH Yyenuk IHo3naBartenbuble | DopMUpOBaAH
(24 | >pupsr. 3 3¢upsl, IIPUHAJICIKHOCTD HAYYNTCS YY/ - cMbiciOoBOE | H€ OCHOB
) | XKupsr XKupsr. BCILECTB K OIPENENSTh ureHue,  ymenue | dKOJIOTHICCK
a3JMYHBIM KJ1accaM O KyJIBTYpBI
Haxoxnenue B p MPUHAJJICKHOC | ONPEAEIIAT YILTYPEL,
OpPraHUYECKUX COOTBETCTBY
pHUpoJIe. Th MOHATHS,CO3AABATD | | 1o
CaoiicTBa. opranmyeckor | 0000IEeHus, COBPEMEHHOM
[Tpumenenue. 0 COEUHEHHs | YCTaHaBIUBATh y YPOBHIO
XuMus B K KJ1accy aHaJIOTUH, HKOJIOTMYECK
MTOBCEIHEBHOM KapOOHOBBIX KJ1acCupUIUpoBaTs | Oro
HKU3HH. KHUCJIOT, CaMOCTOSITENILHO MBIIICHHA.
Moromue u 3¢upoB u BBIOMpATh
YUCTSIIINE JKUPOB. OCHOBaHUs u
CpencTBa. KpUTEpUU TUIS
KJaccu(uKanuu
2 | Yruesogsl. YHUH | I'moko3a. 3HaTh CTPYKTYpHBIE dopMHUpOBaH
(25 | T'mokos3a. 3 Crpoenue (hOpMYITBI TITFOKO3BI he  OCHOB
) | Omurocaxap MOJIEKYJIBI. 1 QPYKTO3HIL. HKOJIOTHYECK
WJIBL. CsoiicTBa OU KYJBTYPBI,
Caxapo3za TJIOKO3bL. COOTBETCTBY
[IpumeHenue. FOILEH
Caxapo3sa. COBPEMEHHOM
CsoiicTBa, y YPOBHIO
MpUMEHEHUE HKOJIOTHYECK
oro
MBIIICHHS.
Kpaxman u YUH | Kpaxman u Kouieknum. VMenue CraBuTth u
HEJII0I03a — O3HakoMJIeHHE [IPOBOJUTb, opmymmpoBath
HpeﬂCTaBHTeHH C 06pa3]_[aMI/I Ha6HIOZ[aTB u HJIA Ce6ﬂ HOBBIC
MPUPOTHBIX
Hg Emi oB HPUPOAHBIX U OMHCHIBATH 3amaun B yueOe,
JIIMEPOB. HCKYCCTBEHHBIX . MCHIE
Peakuuu XMMHUYECKHH y
BOJIOKOH. COOTHOCHTH  CBOM
MOJINKOHIEHCAIl PKCIIEPUMEHT 0
nu. Ousndeckue ACHUCTBI ¢
¥ XUMHYECKHE TTaHNPY EMBIMH
CBOICTBRA. pe3yabTaTaMy,
Haxoxnenue B OCYIIECTBIISATh

pUpPOJIE.




[Ipumenenue.

KOHTPOJIb  CBOEH

AunerarHoe NESITEIBHOCTH B
BOJIOKHO. nporecce
IpakTHyec V33 | Unentudukanu | AIIXP 3HaTh CraButh u | ®opMupOBaAH
Kas pa6oTa ST OPraHUICCKUX KayeCTBEHHbBIC bopmyrpoBaTh HE U OCHOB
No 4. COCIIMHECHU I peakiuu Ha s cebs  HOBble | PKOJIOTHUYECK
Hpasuna Th. OpraHHHCCKHIC sagaun B yuebe, | OH KYJIBTYPBL,
«Pemenme COCIMHEHUS yMCHHE COOTBETCTBY
IKCIICPUMCH COOTHOCHTb  CBOU Z(E)I;I;ZIMGHHOM
TaJbHBIX JeHCTBUS c
3a/1a4 Ha IIaHUPYEMBIMU Yy YPOBHIO
e pesynbTaTamu, ?)I;gﬂomquK
EZCHOSHaBaH OCYIUCCTRILATE _ | MbiIEHUS.
KOHTPOJb  CBOCH
OpraHUYECKU

X BCIICCTB»

JCATCIIbHOCTH.




Pasnen 4. AzoTocoaep:xaniue opranudeckue coequHenus (4 yaca)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI -2 yaca.

AMUHBI.
Crpoenue u
CBOICTBA.
AHUINH —
MpEeACTaBUTE
JIb
apoMaruyec
KHUX aMHHOB

YUH

AMMUHBI.
Crpoenue
MOJIEKY!I.
AMuHoOrpynma.
duznyeckue u
XAMUYECKHE
CBOMCTBA.
AHnnuH.
CBoiicTBa,
MpUMEHEHUE.
AneratHoe
BOJIOKHO

(29

AMWHOKHCT
OTHI.
N3omepus,
HOMEHKJIATy
pa.
CsoiicTBa 1
MIPUMEHEHHE

Hsomepus u
HOMEHKJIATypa.
CsoiicTBa.
AMHHOKHUCIIOTHI
Kak amgorep.
OpraHMYECKHE
COEIMHEHMUS.
IIpumeHenue

JlokazarenbcTBO
HaJTY ST
(YHKIIMOHATIBH
BIX TPYII B
pacTBOpax
AMHHOKHCIIOT.

OnpeneasTs
MIPUHA]IC)KHOCTh
BCIIECTB K
pa3IMYHBIM Kjlaccam
OpraHUYECKUX
COCTUHEHUN

3HaThb
¢buznueckue u
XUMUYECKHE
CBOMCTBA
aMHHOKHCIIOT

Yuenuk
HAY4YUTCH:
ONpEeIEATh
MIPUHAIICIKHOC
Tb
OpraHu4ecKor
0 COCAUHCHHUS
K KJIacCy
a30TcoepKal]
150.¢
OPraHUYEeCKUX
BCIICCTB,
YMETh
OOBSICHATL HX
CBOMCTBAa  Ha
OCHOBE
aHaau3a
cocTaBa H
CTPOEHHUS
MOJIEKY/L.

. YMeHue
MIPOBOJIUTH,
HAOIIOHaTh U
OITHCHIBATD
XUMHYECKUH
AKCIIEPUMEHT.,

Ilo3naBaTebHbBIE
YV]I — cMbIcioBOE
YTCHHE,  yMCHHE
OTIPECTISATh
TTOHSATHS,
CO3/1aBaTh
000011IeHNs, ycTaHa
BJIMBATh aHAJIOTHH,
KJIACCU(UUPOBATH,
CaMOCTOSITIIEHO
BBIOMpATh
OCHOBaHUs u
KpUTEpHUA TUTST
KIaccupuKanuu
HYKJICHHOBBIX
KHCIIOT..
PeryasituBHbie
yvia -
CaMOCTOSITETTEHO
OTIpEETATh  IeTH
CBOETO OOyYeHHH,
CTaBUTH u
dbopMynupoBaTh
st ce0s  HOBBIC
3amaun B yueOe.

VYmMmeHnue

JIMYHOCTHBI €
pe3yJbTaThl,
bopmupyeMBbI
npu
U3Yy4YEHUU
pazzaena:
¢dbopmupoBaH ue
OCHOB
9KOJIOTHYECK O
KYJbTYPBI,
COOTBETCTBY
10)11 (S
COBPEMEHHOM Y
YPOBHIO.

(&

Tema 10. Beaku -2 yaca




benkun — KY | benku — 3HaTh BaXHEHIITHE Y4yenuk MetanpeamerHslie | GopMHUPOBaAH ue
MPUPOHBIE MIPUPOIHBIE BellecTBa OeNKy; HAY4YUTCH: pe3yJbTaThl, OCHOB
TOMMEpEL. MOUMEpBL. XUMHECKHE (bopMHpyeMbIE TIPU | SKOJIOIMYECK O
CBOMCTBA OCHOBHBIX M3Y4YEHUU pazfena: | KyJabTypbl
Cocras, Cocras, Yy pasi YABTYPEL,
KJIaCCOB ITo3HaBaTe/ILHbIE COOTBETCTBY
CTPYKTypa CTPYKTypa o
PYKTYPa, PYELYPa, OpraHUICCKHX VY] - cMbiciioBoe | FOIIEH
CBOMCTBa CBOMCTBA. i
; v c%ez[HHeHHH, yrenme,  ymenue | COBPEMEHHOM y
€JIKOB CIEXHU B BACHATH BH
0ubHC ONpeEsATh YPOBHIO
MOJIy4EeHUU U 3aBUCUMOCTh HKOJIOTHYECK OT0
. MOHSATHSA, .
CHHTE3€ OEJIKOB. CBOMCTB BEILIECTB OT MBIILICHUS;
UX COCTaBa U co311aBathp pa3BUTHE ONbITA
XuMus u YUH | Xumusa u OGpasist 606
CTPOEHHS; OOOOILICHHUA, 9KOJIOTUYECK U
3J10pOBbE 3 310POBBE. JIEKapCTBEHHBIX
yMeTb yCTaHABIIMBATh OpHUEHTHPOBA
YeIOBeKa. JlekapcTaa, HperapaTos U -
HCITOJIE30BaTh aHAJIOTHH, HHOM
BUTaMHUHOB. .
hepmeHTsI, 6 MPaKTUYECKO U
OGpastsl pUOOpETEHHBIE KJIacCU(UIIUPOBATH
BUTAMUHBI, NEeSTEILHOCT U
CpEeLICTB 3HaHUS U YMEHUS B , CaMOCTOSITEIIbHO
FOPMOHIBL, MPaKTUYECKON BBIOMpATh B
TUTHEHBI U
MHHepaJIbHbIE KU3HEHHBIX
KOCMETHKEL JeSATETLHOCTH 1 OCHOBaHUS M| cpryanusx;
BOJIHI. . i
a IIOBCCAHCEBHOU KpUTCpUn L | OCO3HAHHBIN
[Tpobnemsl,
KU3HU KJ1acCU(UKALINH,
CBSI3aHHBIE C
OLICHUBATH U yCTaHABIIMBATh
HPUMCHCHHEM KOpPPEKTHPOBATH IpUYNHHO-
JlekapcTBEHHBIX
p CBO€E IIOBEJCHUE B CIIeICTBCHHbIC
MpenaparoB
CBA3M SI3bIKA U
SI3bIKa XUMHUH
Pa3znen S. BoicokomoliekyJisipHble coeinHeHus (44aca)
Tema 11. CunTeTH4eckue nojuMepsl - 4uyaca
ITonstue o YUH ITonsarud o O6pa3sib 3HATh XUMHYECKUE Yyenuk ITo3HaBaTebLHBIE
BBEICOKOMOJIE 3 BBLICOKOMOJIEKYJI JIacTMacc, CBOMCTBA OCHOBHBIX | HAYYHMTCS: Yy -
KYJISPHBIX SIPHBIX CHHTCTHHICCKUX | KJIACCOB YMCHHUE CaMOCTOSITEIILHO
Kay4yKOB TAaHUYECKUX MPOTHO3UPOBA
COCIMHECHHUS COCTMHECHUSX. yayKo op ccKl POTHO3HPO BBIOMPATh
u COETMHEHU; Th
X. Crpoenue OCHOBaHUS u
CUHTETUYECKUX | YMeETh XUMUYECKHE
Ilnactmacest MOJICKY L. BOJIOKOH HUCIIOJIB30BATh CBOICTBA KpHTCpHH AT
Y BOJIOKHA. [HonusTusne. MPHUOOpPETEHHBIC BEILECTB, KJIacCU(UKALINH,
[Honunponumnex. 3HAHUS U YMCHUS B | OOBSICHATH yCTaHABIIMBATh




CuHTETHYECKHUE MPAKTUYECKOMN YCIIOBUSA MPUYHUHHO-
BOJIOKHA. NeSATEeIbHOCTH; MPOTEKAHUS CJICZICTBEHHBIE
Hrorosas VK | Ypok kouTpous, OLIEeHMBATh CBOU peakuuid, CBSI3H, yMEHUE
KOHTPOJIbHA OLICHKH 1 ydeOHbIC } YCTaHABIIMBATh | CO31aBAaTh,
aNe?2 KOPPEKITHH JIOCTUKEHUH, ;ELB;(’ICHMOCTB IIPUMEHSTH u
SHAHMI COOTHOCHUTH CBoﬁiiBaMn peoOpa3oBHIBATH
MPUJIOKEHHbIC 3HAKU U CUMBOIJIBI,
y4YaIuxcst BEIIICCTB,
YCHIIHS C cnocobanu x| MOACIH H CXEMBL
MOJy4YEHHBIMU _ | nonyuenns  n U1 peleHus
pe3yJIbTaTaMu CBOCH | rpyvenenus. Y4eOHBIX u
JEATEeIIbHOCTH VMeHue MMO3HABATEIHHBIX
COBEPIIEHCTBOBATDL | [IPOBOJUTH, 3ajad.
HaOmonate u | PeryasituBHble
OIIUCKHIBATh VYV - VYwmenue
XUMHYECKUN dopMyanpoBats
OKCHCPUMEHT. | 19 ceOs  HOBBIE
XapakTepus3oB
aTh COCTaB U
OCHOBHBIE
HarpaBJICHUs
HCTIOJIb30BaHU
S TIOJTUMEPOB B
MIPOMBILIIIEHHO
CTH.
O600mmenue KY
3HAaHUH I10
Kypcy
OpraHUYECKO
W XUMHUH.
Oprannueck KY
ast XUMHs,
YEJIOBEK U

npupoja




KAJIEHIAAPHO-TEMATHYECKOE IINTAHUPOBAHMUME 110 YYEBHOMY IIPEMETY «XUMMSI», 11 KJIACC,
(yueonuk I'. E. Pynizutuca u @. I'. @eabamana n «Xumus.11 kiracey)

No Temaypoxka | Ko | T | Coze Hcnoan3oBa HeseBas [Inanupyemslie pe3ynbTaThl
I- | UM | px)aH HHe YCTaHOBKA
\ BO | II | wue o0opynoBaH
I ya- us Touxkn
I o1y pocra I[IpeaMeTHbIE MeranpeaMeTHbIE JIM4HOCTHBIE
B |Pp
0
K
a
Tema 1. Baskneiimme XumMuueckue NOHATHA M 3aKOHBI -4 4
1 | Atom. 1 |K Atom. 3HATH BeinyckHUK ITo3HaBaTebHBIE YyBcTBO
XUMHUYECKUI Y | H3zorom. OCHOBHBIC HayyuTcesd nonumars | YYJA - YMenuwue | TOPAOCTH 3a
5JIEMEHT. Xumugec TCOpHH XUMHH, pu3MUECKUil CMBICT | ONPEIEISTH POCCHHUCKYIO
. NPOBOINTDH HayKy, BKJIa
N3oTomsl. KHH poBOA .. | Ilepponnyeckoro MIOHATUSA,CO3/1aBaTh YEY A
a CaMOCTOSITENIbHBIH 6506 PYCCKHX YUEHBIX
00001eHus
pOCTBIE U DJIEMEHT, OHCK XIMUe- 3aKOHA juit , B pa3BUTHE
i M. TaHABJIMBATh .
CIIOYKHBIE IpOCTOE CKOii JA.HW. Menaeneesa u | yCTaHaBIUBaA XUMUH;
BCIIIECTBa BCIICCTBO, I/IH(i)opMa]_[I/H/I; Ha €ro OCHOBC | aHAJIOI'uM, (I)OpMI/IpOBaHI/Ie
OKCH/JIbI, OOBSACHATH KJIACCU(UIIUPOBATh, | OTBETCTBEHHOI'O
TUJIPOKCH 3aBUCHMOCTD CaMOCTOSTENBHO OTHOLICHUSA K
st CBOJCTB BBIOMpATh OcHOBaHus | Y TCHHIO,
(ocHoBan XUMUYECKUX W KpUTepuH s | o OPHOCTHH
CIIOCOOHOCTH
us u JJIEMEHTOB U KJ1accuuKaluu, OBy HAIONIHXCS K
KHCJIOTBI), 00pa3oBaHHBIX WMHU | yCTaHABIUBATh CaMOPA3BUTHIO 1
COJIH BELIECTB oT TIPUINHHO- camMo00pazoBaHH
2 | Macchl BelecTs, 1 | K | BeuiectBo | Becnl 3IIEKTPOHHOTO CJIEeICTBEHHBIE CBsA3U. | FO HA OCHOBC
3aKOH Vv |- XumMuuec JIEKTP YCTaHABJIUBATDH CTPOEHHSI aTOMOB. MOTHUBAIIUHU K
COXpaHEHUS U Kast OHHbIe | MPOCTEUIINE 00yYEeHHIO U TIO
peBpalICHUA peakuus popmybl 3HAHUIO
SHEPTUH TIPU BCIECTB 110
XUMHUYECKHX MaccoBbIM
peaKkuusx AOIIM

9JICMCHTOB.




3 | 3akon K 3akoH Becnl
[IOCTOSIHCTBA VY | HOCTOSHC | 3JIEKTPOHHBI
) | cocraBa BEIECTB. TBa ¢
BemecTea cocTaBa,
XUMH-
MOJIEKYJISIPHOTO U
qyeckas
HEMOJIEKYJISIPHOT bopmya,
0 CTPOCHHA pacu€Thl
o
dbopmyna
M
4 | BxogHoii K | Bruasien
KOHTPOJIb
v
Tema 2. Ilepuoanyeckuii 3aK0H M EPHOAMYECKAS CHCTeMa XUMHYecKHX 3JeMeHTOB /I. . MenaeneeBa Ha OCHOBE y4eHHs O CTPOCHUH
aToMoB - 3 4
1/ | llepuonnueckuii K | I3ullC, | Jlemoncrpan | Haxonuth BbinyckHuK IMo3naBaTe/ibHBIEC dhopmupoBaHue
4 3aKOH U VY | CTPYKTYypa nm: HCO6XOI[I/IMYI'O HAYYHTCS \Y y}l -VYMmenue | OCHOB
[Tepuoanueckas [CX5. [ICXD UM | undopmanuio B JKOJIOTHICCKOU




2/5

cucremMa
XUMHYECKUX

anemenToB .M.
Menpeneesa.

3aKOHOMEPHOCTH
B U3MCHEHUHU

CBOWCTB
XUMHYECKUX
3JIEMEHTOB

[Ipuunna
epuoany
HOCTH B
H3MCHCHU
M CBOICTB
XHM.
9JIEMEHTO
B.
ITepuoast
Y TPYIIIIBIL.
I3 u
CTpPOCHHUE
aTroma.
CoBpemen
HOE
IIOHSTHE O
XUMHYECK
oM
DJIEMEHTE.
CoBpemeHn
Has
dbopmynup
oBka I13.
[Ipnumnna
nepuoany
HOCTH B
H3MCHCHU
M CBOICTB
XUMHYECK
nX
DJIEMEHTO
B.

HUCTOYHUKAX
pa3HOro THUIIA;

nepeBoNTH
uHpopmaruio u3
OTHOM 3HAKOBOU
CHCTEMBI B
Ipyryro (u3
TaOJIMIIBI B TEKCT).

00BSICHATH
3aKOHBI
JIMAJICKTUKHU Ha
npuMepe Ha
KOHKPETHBIX
npumepax [1C;
3HATH OCHOBHOM
3aKOH XUMHH -
MIEPUOANYECKU I
3aKOH;
XapakKkTepu3oBaTt
b DJIEMEHTHI
MaJibIX IEPUOI0B
o uX
MOJIOKEHUIO B
IIC;
¢popmympoBarhb
CBOHU
MHPOBO33PEHUYECK
W€ B3IJISIbI;

BeinyckHuK
MOJIYYUT
BO3MOKHOCTH
HAYYHUThCH:
WJUTFOCTPUPOBATH HA
npuMepax
CTaHOBJICHUE U
3BOJIIOLIUIO
OpraHUYECKOU
XUMHH KaK HayKH Ha
pa3IMYHbIX
HUCTOPUYECKHUX

9Tallax €€ Pa3BUTUA,

HCIIOJIB30BaTh
MCETO/bI HAay4HOT'O
IIO3HAHUA npu
BBIINIOJTHCHHUH

MIPOEKTOB U y4eOHO-
MCCIIEIOBATEIBCKIX
3aj1a4 10 U3yUEHHIO

CBOICTB, CIIOCOOOB

OTIPECIISATh OHSTHSI,
CO3/1aBaTh
000011IeHHS,
yCTaHaBJIUBATh
aHaJIOTHH,
KJIaCCU(UIIUPOBATH,
CaMOCTOSITENIEHO
BbIOMpATh OCHOBaHUS
U KpUTepuUu Ui
KJaccu(puKanum,
yCTaHABJIMBAThH
PHUYUHHO-
CJIEJICTBEHHBIE CBS3H
Perynstususie YY /]|
- YMeHue
CaMOCTOSITENILHO
OTIPEeIIATh LENH
CBOET0 00y4YeHwus,
CTaBUTH U
dbopmyupoBaTh AJIA
ce0s1 HOBBIC 33/1a41 B
yuebe

KomMmyHukaTnBHbIC
YVJ]- Ymenue
OpraHU30BBIBATH
yuebHoe

KYJbTYPBI,

COOTBETCTBYIOII]

en

COBPEMEHHOMY

YPOBHIO

9KOJOTHYCCKOIO

MBIIJICHUA,

Pa3BUTHC OIIbITA
9KOJIOTHYCCKHU
OPHUCHTHPOBAHH

on

pedIIeKCUBHOOIT

€HOYHOU "

IIPAaKTUYECKON
NS TeIbHOCTH B

JKU3HEHHBIX
CUTYaIUX;
OCO3HAHHBIN
BBIOOp U
MMOCTPOEHUE
aJbHEeUIIeH

HHAWBHUIYAJIbHO

U TPacKTOPUH

oOpa3zoBaHUs Ha

Oazse

OPHUCHTHUPOBKHU B

MUpE
npodeccuit u

npodeccuoHanb

HBIX

[IPEATIOYTEHU .




3-/6 | Ctpoenue AtomHbIE | JleMOHCTpal [CPAaBHMBATH
AJIEKTPOHHBIX opOuTanu. Uu: DIIEMEHTHI MaJIbIX U
060/10YEK ATOMOB Onekrpon | IICXD UM, ©onbmmx
XUMHAYECKUX Hai Tabyuipr  (ICPUONOB;
3IICMEHTOR Kirac- «DJIEKTPOHHBI

cuduiann € 000J10UKH
s DJIEMEH-
TOB. aTOMOBY
4/7 | BajneHTHOCT®. CrerieHb YmeThb
Basnenrtusie OKHCIICHH [pacIChIBATh
BO3MOYKHOCTH U U DIIEKTPOHHYIO
pa3Mepsl aTOMOB BAJICHTHBI KOH(UTypamuo
XHUMHYECKUX e
JJIEMEHTOB BO3MOKHO
CTH
XUMHYECK
ux
DIIEMEHTO
B’
BO30OYXIe
HHOE
COCTOSIHUE
aToma.

MOJTyYEHUs
pacro3HaBaHUs

BCIICCTB

COTPYAHUYECTBO U
COBMECTHYIO
JeSATEIbHOCTh C
YUHUTEJIEM U
CBEpPCTHUKAMU;
pabortatb
WHUBUTyaJIbHO U B
rpyIine
ITo3naBaTenbHBIE
YV -YmMmenue
OTPENIEIATh TOHATHS,
C03/1aBaTh
00001IICHHS,
yCTaHaBIUBATh
aHaJIOTUH,
KIIaCCU(UIIUPOBATH,
CaMOCTOSITEIIbHO
BBIOUpATh OCHOBaHUS
U KpUTEepUU  JUIs
KJIacCU(pUKaluy,
yCTaHaBIUBATh
MIPUIUHHO-
CJIEICTBEHHBIC CBSI3U

Tema 3. CTpoenue BemecTna - 4 4




1/8

Xumudaeckas
cBs13b. MonHas n
KOBaJIEHTHAs
XHUMHAYECKHE
cBs3u. Tumel
KPUCTAJUTHYECKUX
pEIIEeTOK.

Xumuaec
Kas
CBSA3b.
Buanl
XHUMHYEC
KoM
CBSI3H.

Kpucramimyec
KHE PELIEeTKU

3HaTL NOHATUS
«XUMHYECKas
CBSI3b)» BHJIbI
CBS3CH, TUIIBI
KPUCTAJUTUYECKUX
PEIIETOK, TEOPHIO
XHUMHYICCKOMN
CBSI3H;

BorinyckHuK
HAYYHTCS IOHUMATD
(bu3nueckuil  CMbICI
IIepuonnueckoro
3aKOHA
JAN.
Meupeneesa u
Ha  €ro

OCHOBE
0OBSICHATH
3aBHCUMOCTh
CBOWCTB
XUMHYECKHUX
AJIEMEHTOB

u
00pa3oBaHHBI
X UMH
BEIIIECTB OT
AIEKTPOHHOTO
CTPOCHHUSI
aTOMOB.

Ilo3HaBaTeJILHBIE
YV :CMBICIIOBOE
YTEHUE yMEHHe
ONpEeNIETsATh
ITOHSTHS,CO31aBaTh
000011IeHMS,
VYcranaBiuBaTh
aHaJIOTHH.
OCYIIECTBIISTh
KOHTpPOJIb CBOEH
IEeITEIbHOCTH B
npoiiecce
JOCTHOKEHHUS
pe3yibTaTa.
KoMMyHuKaTUBHBIE
YVA - VYMmenue
OpraHU30BbIBATH
yuebHoe
COTPYAHUYECTBO
COBMECTHYIO
JIeITEeIIEHOCTD c




2/9 Mertannuueckas u Bonopon |- monesnu JIeSITeIbHOCTH.
BOZIOPOHAs Hat kpucrammmyec | TPUMEHATH
cBsi3u Turbt CBA3b, €€ | gux pemerok | TOTYICHHBIC
KPUCTAJUTMYECKUX PoJIb B SHAHWA i

dbopmupo peueHuss  3amad
PCLICTOK. BaHUH Pa3IU4IHOTO
CTPYKTYP YPOBHS
Oouomnoau
MEpOB.
Bonopon
Hasl CBSI3b
BOJIOPOJH
ast CBSA3b
U €€ polib
3/10 [TprunnbI H3otommu yMeTh
MHOT000pa3Hs A UCIIOJIB30BaTh
BEIIIECTB AJ10Tpo MpUOOpPETEHHBIE
THHA. 3HaHUS U YMEHUS
N3omepu N
B MPAKTHYECKOMN
A JCSATCIbHOCTH.
I'omosor
ust
4/11 HucnepcHbie 30w, O06pasib yMeTh
CUCTEMBL. reu, HCII0Ib30BaTh
TOHSTHE MprUOOpETEHHBIE

3HaHUS U YMEHUS
B MPAKTUYECKON
ACATCIIbHOCTH.

yUUTEIEM u
CBEPCTHUKAMH,
pabortatb
WHIWBUIYAIBHO U B
rpyrre.




Oo6o06menue N [[lonsarue o
3HAHUU IO TeMaM C3 | aucnepcH
« OcHOBHBIE on
3aKOHBI XUMUU. cﬂu;g;;ec.
I13 TIC JTNM, s dpasa
Crpoenue i
BEILIECTBAY. JAHCIepcu
OHHas
cpena.
Kiaccud
UKaIHs
JHMCIEPCH
BIX
CHCTEM.
Tema 4. Xumnueckue peakuum - 7 4
1 CymHocTs 1 VYV | Knaccud | Jemoncrpan | OObACHATH Ilo3naBaTeabHbIE JInunocrHbie
(13) K1accu(puKanu N | uxanus usi: 3aBUCUMOCTD YV — cMBICTIOBOE pe3yJabTaThl,
S XUMHUYECKUX H3 | XUMHHeC Pasinunbie | cpoiicrs pemects YTEHHUE, yMeHUE (bopmupyembre
peakiui e THIIBL OT UX COCTaBa fpH - M3YHCHIH
PeaRINN | xyvygeckux CTpOCHHS:; OTIPE/IeSTh MOHTH, | Do ACTa:
5 peaKIuid, co3 ’ CO37aBaTE dbopmMupoBaHue
HEOpraHu AaBaTh OCHOB
geckoii | BAACOOMBITBL | o6 cT09TeBHO 0000IIEHNSA,YCTAHAB | 510 o igecKoi
opraHuye 1o aITOPUTMEI 1BaTh aHAJIOTHN, | KyJIbTYPEL,
CKOM OPraHWYeCKO | o3HABATENLHOIM KJIaCCU(UUPOBATD, COOTBETCTBYIOII
XHMHUH IO i XUMUH NESTeIbHOCTH IS CaMOCTOSITIIHO eil
pasyiH peleHns 3aa4 BBIOMpATh OCHOBaHus | COBPEMCHHOMY
BIM YPOBHIO
TIpU3HAKa TBOPHECKOTO 1 mo RpHTepHH - AUB L onormueckoro
M. IIOMUCKOBOI'O KnaccHQuKaruu, MBILLUICHHUS;
Ocobenn XapakTepa; ycTaHasINBATh pa3BUTHE OTIBITA
OCTH ¢opmyaupoBaTh TIpHHHHHO= 9KOJIOTHYECKU

CJIICACTBECHHBIC CBA3U,




peakuuii
B
opraHuye
CKOM
XHMUH.
Peakiun
MIPUCOEIN
HEHMUS,
MOJIUMED
HA3allHH,
3aMelleH
us U
HU30MEpH3
aryy B
opraHuye
CKOM
XAMHUHA

(14)

Ckopoctb
XUMHYECKHX
peaKuui.
®daxTopsl,
BIIMAIOIINE HA
CKOPOCTb
XUMHYECKHX
peakuuii

XUMH4YeC
Kas
KUHETHKA

I'omoren
Has "
rerepore
HHAast
cpena.
OHeprus
aKTHBaIHA
H.
Kunernu

demoHcTpan
usa:J1IO Ne 1

- BIIMSHUE Ha
CKOPOCTH
XHUMHUYECKOM
peaKkIuu:
KOHIICHTpAIH
W
MMOBEPXHOCTHU
COTIPUKOCHOB
e-HusA
pearupyto-

MTOJTYYE€HHBIX
pe3yIbTaTOB;
OIl€eHUBATH
O00BEKTUBHO CBOU
yueOHbIe
JTOCTHIKCHHS;
NPUMEHATH
MOJTy4EHHBIE
3HAHUS IS
perieHus 3a1a4y
pa3IUYHOTO
YPOBHS;
onpeaefTh
XapakTep cpeibl B
BOJHBIX
pacTBopax
HEOPTaHUYECKUX
BEIIIECTB;
HCNO0Jb30BATH
MIPUOOpPETEHHBIE
3HAHUS U YMCHHUS
B IIPAKTUYECKOMN
JESTENIbHOCTH U
IOBCEHEBHOU
KU3HU IS
00BSICHEHUS
SIBJICHUH,
MTPOUCXOIATINX B

YMEHHE  CO3/aBaTbh,
IPUMEHSTH U
peoOpa3oBLIBATH
3HAKM W CHMBOJIBI,
MOJIENI ¥ CXEMBI JUIs
peleHus y4eOHbIX U
II03HABATEJIbHBIX
3agad.  PackpbIBaTh
OHMOJIOTHYECKYIO
poib AMUHOB,
aMHHOKUCIIOT,
OeIKOoB,
HYKJIEHHOBBIX
KHUCIIOT..
PeryasituBubie YY/{
- YMeHue
CaMOCTOSITENILHO
OTIpeNeNTh e
CBOETO o0y4eHwus,
CTaBUTh u
dbopmynupoBaTh IS
ce0s1 HOBBIE 3a1a4H B

yuebe, yMEHHe
COOTHOCHUTH CBOM
e CTBUA C
TJIAHUPYEMBIMU
pe3yabpTaTaMu,
OCYIIECTBIISTh

OpUEHTHUPOBAHH
on
MPaKTUYECKOU
JeSATEILHOCTH B
KU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBII
BBIOOp U
MOCTPOCHUE
JaJbHEUIIeH
WHAUBHUIYaIbHO
U TpaeKTOpUH
oOpa3zoBaHus Ha
Oaze
OpPUEHTUPOBKH B
mupe npodeccuii
U
npodeccruoHanb
HBIX
IIPEATIOYTEHUN.




ecKoe
ypaBHEHU
e
peaxiuu.
Karanmus,
KaTajau3a
Top,
HHIHOUTO

P

X
BEIIECTB;

TEeMIIEPaTypPbl

KaTaau3aropa

(15)

XUMHUYECKOe
paBHOBECHE.
[Ipunnun Jle
IMarense.
IIpon3BoacTBo
CEepHOM
KHCJIOTEI
KOHTaKTHBIM
crmocobom

Xumuuec
Koe
paBHOBEC
ue,
obpatum
blE U
HeoOpaTH
Mble
peakuuu,
yCIIOBUS,
BITUSTFOLIN
€ Ha cMe-
LICHHE
XUMHYEC
KOro
paBHOBEC
usi
(mpuHIAT
Je-

»

IIpUPOJE, OBITY U
Ha MIPOU3BOJCTBE
BbIOMpaATh
KpUTEPHHU IS
CpaBHCHHSI,
COIIOCTABIICHMS,
OIICHKH U
KJIacCHU(PUKALTHH
00BEKTOB;
JaBaTh
onpeeeHusl,
MIPUBOJIUTH
JIOKA3aTeIbCTBA;
HCKATh HYXHYIO
HUH(pOPMAIIHIO 110
3aJIJaHHOH TeMe B
HCTOYHHKAX
Pa3IMYHOTO THIIA;
OCYIIECTBJISATH
camo- u
B3aHMOITPOBEPKY;
COBEPLIEHCTBOBA
Th HaBBIKU
MIPOBEICHUS
XUMHYECKOTO
IKCIIEPUMEHTA, C
cOOIroIeHNEM

KOHTpPOJIb CBOEH
JESTEIbHOCTH B
nporecce
JOCTUKEHUS
pe3yJbTara.
KomMMyHukaTuBHbBIE
YV - VYwmenue
OpPraHU30BBIBATH
yaeOHOe
COTPYJIHUYECTBO U
COBMECTHYIO
JESITENIBHOCTD C
YUUTEJIEM U
CBEPCTHUKAMHU;
paboTtaTth
WHIVBUAYAJIbHO U B
rpynme,
dopMupoBaHue U
pa3BuTHE
9KOJIOTMYECKOT0
MBILLUICHUS], yMEHHE
MIPUMEHSTH €T0 B
II03HABATENIbHOM,
KOMMYHHMKaTUBHOH,
COLIMAJIbHOU
IIPAKTHKE U
npodecCuoHaATBHOM




IITatense
)
KOHCTaH-
Ta
paBHOBEC
ust
Kunsanmi
CIIOoM,
MIPUHITATT
MPOTHBOT
OKa,
MIPUHITATT
TEMI000
MeHa

npasui Th.

(16)

ONEeKTPOIUTHY
ecKast
JMCCOLMALIUS.
CuinbHbIE U
crabble
AIIEKTPOJIUTEHI.
Bonopoansrit
MoKa3aTelb
(pH) pactBopa

OnexTpon
HUTHYECKA
i
JIACCoIMa
LML
CuIibHbBIE
U cl1a0bie
AIIEKTPOIT
WTEL.
Bonopon
HBIN
1oKasare
1s (pH).
Peaxmnn
HOHHOI'0
oOMeHa

Tabnuua
pacTBOpUMOC
TH.

3HATh CHOBHBIC
nonoxxeHus TOJ]

5-6
(17-
18)

I'mpponus
OpPraHUYECKUX

Cpena
BOIOHBIX

Ornpenenenue
Xapakrepa

3HAaTh OCHOBHEIE
HpI/IHHI/IHBI
TUIPOITH3A.

OpHCHTAIINH.
HaOmronare u
OITMCHIBATh
XHUMHAYECKHM
IKCIIEPUMEHT C
MIOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA
XUMHH.

PeryasituBubie YY/{
- YMeHue
CaMOCTOSITEITLHO
OIPECTSITh 11t
CBOETO o0yueHus,
CTaBUTH u
dbopmynaupoBath s
ce0s1 HOBbIE 33aJauu B

yuebe, yMeHHe
COOTHOCHTH CBOU
JIEUCTBUS c
IUIAHUPYEMBIMHU
pe3ynbTaramu,
OCYIIECTBIISATh
KOHTpPOJIb CBOEH
JIeSATENbHOCTH B
nporecce
JOCTHKEHUS




u H3 | pactBOpO Cpelbl ¢ pe3yJbTarta.
HEOpPTraHU4EeCKU B: IOMOIIbIO
X BEILLECTB KHCIIas, YHHUBEPCATIEH
HEUTpaJlb oro
UHINKATOpa
Hasl,
HIeJI09Ha
a.
I'maponns
HEOpTraHH
YECKUX U
opraHuue
CKUX
COCTUHEH
Hi.
7 | O6o6mmenHue u VY | IIpumens PeryasituBubie YY/|
(19) | cucremaTusaru O | YV -YMmeHue
s 3HAHWH 110 1 | IOTydCHH CaMOCTOSATEIBHO
BIC TIPH
TeME C3 ©1p ONpENENATh 1M
U3Y4YECHUU
«XuMHUYECKHE CBOETO o0yUeHHH,
TeM, B
peaxIum» x071e CTaBUTh u
BBITIOJTHE dbopMynupoBath Ui
HUAA ce0st HOBBIC 33a4YM B
TPEHHUPOB
yue0e, yMEHUE
OYHBIX
3aTaHHit COOTHOCHUTH CBOM
JIEUCTBUS c
TUTAHUPYEMBIMU
pe3yJibTaTaMu.
Tema 5. Merajuibl - 7 4
1 \ [Tonoxxenue ] 1 | K | Meramusl, \ Kommnexius: \ XapakTepu3zoBart \ BoinyckHHK \ ITo3HaBaTeIbHBIE \ Pa3BUTHE OIbITA




(20) METaJUIOB B s-,p-,d- «MeTab.
TICXND I[ . 9JICMCHTHI,
Meunneneesna. MCTaJlIN4e

CKasi CBSI3b
OGiue ;
5 MeTaJIHye
BOWCTB
CBOMCTBa cKast
METAILIOB. KpHCTATH
Jeckas
pelierka
2 OO01mue Oo61ue o0pas3iibl
(21) CIOCO0BI CIOCO0BI CILIaBOB U
TIOJTyYeHUs nostydenus | M3ACTHAN
HUX;
METAJLJIOB. METAIIOB
CmiaBbl

b XUMHYECKHE
DJIEMEHTBHI
METAaJUIBI 110
noyioskenuto B I1C
U CTPOCHUIO
aTOMOB, XUMHYEC-
KH€E CBOMCTBa
METaJJIOB,
3aITMChIBATh
ypaBHEHUS peak-
LUU B
MOJICKYJISIPHOM U
OKHCIIUTENLHO-
BOCCTaHOBUTEIbH

HAYYHUTCS
BopinyckHuK

MOJIyYUT
BO3MOKHOCTH

HAY4YIUTbHCHA:

YV -

CaMOCTOSITEIILHO
BBIOMpPATh OCHOBAHUS
U KpUTepUU  JUIA
KJIaCCU(UKALINH,
yCTaHaBJIMBAaTh
[IPUYUHHO-
CIIEJCTBEHHBIE CBA3H,

YMEHHE  CO3/1aBarh,
MPUMEHSITh u
peoOpa3oBLIBATh

3HaKU M CHMBOJIBL,
MOJIETN U CXEMBI JJIS
pelieHns yueOHbIX U

9KOJIOTHYECKH
OPUEHTUPOBAHH
ot
MPAKTUYECKOU
JESITEIbHOCTH B
KU3HEHHBIX
CUTYaLUsX;
OCO3HAHHBIN
BBIOOD u
MOCTPOEHHUE
najpHEenImen
WHUBUTyJIbHO
W TpaeKTopuu
oOpa3zoBaHus Ha
Oaze
OPUEHTUPOBKH B




(22)

DNeKTpon3
pacTBOpOB U
pacriaBoB

H3

DneKTpoan
3
pacTBOpOB
u
pacIuiaBoB.
[IpakTuuec
KO€
pUMEHEH
ue
AIIEKTPOJIN
3a.
DneKTpoIn
3
pacTBOpOB
U
pacIiaBoB
AIIEKTPOIIU
TOB Ha
npuMepe
XJIopuja
HATpHSL.
OneKTpoan
TUYECKOE
NOJTyYeHHe
TIOMUHUS

JdemoHcTpa
11717 §

AJIEKTPOIIH3
pactBopa
cynbara
(xmopupa)

MEcau

(23)

TlonsaTtue o
KOppO3HH

IHousarue o
KOppO3HH

OM BHJIE;
BJIAJIETh
HaBBIKAMH
OpraHHu3aIH 1
ydacTue B
KOJIJICKTUBHOM
JEeITEIbHOCTH,
CaMOOIICHKA;
3HATH 00IIHeE
CITOCOOBI
MTOJTYICHHUS
METAaJIJIOB;
NMPOBOIUTH
CaMOCTOSITEJILHBIN
ITOUCK
XUMHUYECKOU
uHpOpMaINU C
HCIIOJIB30BaHUEM
Pa3IMYHBIX
HCTOYHHUKOB
(Hay4HO-
MOMYJISIPHBIX
U3IaHUM,
KOMITBIOTEPHBIX
0a3 JaHHBIX);
BBLIIIOJIHATH
TpeOoBaHuS,
MIpeIbsBIsIEMbIC

MO03HABATEIbHBIX
3ajad.

PeryasituBubie YY/{
- YMeHue
dbopmynaupoBaTh A
ceOs1 HOBbIE 33aJauu B

yueobe, yYMCHHE
COOTHOCHUTH CBOH
EUCTBUS C
TUTAHUPYEMBIMU
pe3yibTaramu,
OCYIIECTBIISITh
KOHTpPOJIb CBOEH
NEATEIIbHOCTH B
rpoiiecce
JIOCTHKEHUS
pe3yibTaTa.
KommyHukaTnBHbIE
YV - VYwmeHue
OpraHU30BHIBATH
yueOHOe
COTPYJAHHUYECTBO U
HabmonaTs u
OIINCBIBATh
XUMHUYECKUM
AKCIEPUMEHT c

IIOMOIIBIO poaHoro
sA3bIKa n SA3bIKa

MHpPE
npodeccuit

n

npodeccruonanb

HBIX

MPEAOYTEHUM.




METaJLIOB. METAJLJIOB. 00BSICHATH
Crioco0bl CnocoObI HU3MCHEHHUE
3aIUTHI OT 3aIIUTHI OT CBOHMCTB IIPOCTRIX
BEILIECTB
KOPpO3HH KOPPO3HH.
K METaJLIOB, a
us
Oppos3 TaK)Ke UX
MCTAJLIIOB COEIMHEHU I
Kak (okcuaos,
OKHCIIUTE THJIPOKCHIOB,
bHO-BOC- TH/PHIOB) B
CTAHOBHTE rpeienax oHOTO
. rnepuoaa u
JIbHBIH PHOAE
TIIaBHOI
ponecc noarpynnsl [1C,
5 | O630p Metaiel | - 00pa3isl XapaKTepH30BaTh
(24) | merannos [IaBHBIX | METAIIOB, XUMUYECKHE
IJIaBHBIX noarpynm, | 1X OKCHIOB, | cpoiicTBa
HEKOTOPBIX
noarpym (A- COEIMHEHU Top HPOCTBIX BEHICCTB
COJICH; METAIIIOB
TpyTm) o
- (TTIaBHBIX
[IEPHOJHUIECK MeET B
pHO 0 eTalio noxrpymm 1-3
1 CUCTEMEI (oKkcumpl, rpyI), cBoiicTBa
XAMUYECKHUX OCHOBAHHS UX COCAMHECHUN
9JIEMEHTOB , COJIN), (okcuaoB,
amboTepH THPOKCHIIOB),
OCTE 3aIKMChIBATh
ypaBHEHHSI
AITFOMHHHS .
peakiuii B
1 ero MOJICKYJISIPHOM,
COCTHHCHHI noraHoM u OBP
i
6 | O630p Meramibl | - oGpasibl XapakTepusoBar
(25) | meTaoB MOOOYHBIX | MEIH, b pU3HYECKUE U
0GOYHBIX noarpymm, | KeIesa, XHUMHYECKHE
XpoMma, ux .
noarpynn (b- d- poMa, ux- CBOICTBa
COEIMHEHUI
rpyIm) JIEMEHTHI | - METAJLIOB B
)
NEPUOANICCKO CPaBHEHUH C

XHUMHU.

PeryasituBubie YY/|
- YMeHue
dbopmynaupoBath s
ce0s1 HOBbIE 3aJauu B

yuebe, yMEHUE
COOTHOCHUTH CBOU
NENUCTBUSA c
IUTAaHUPYEMBIMU
pe3ysbTaramy,
OCYIIECTBIATh
KOHTpPOJIb CBOEH
JESTEIBHOCTH B
nporecce
ITOCTHXKEHUS
[pe3yJibTaTa.




U CUCTEMBI

MeTajjIaMu
XUMHYECKHX TTABHBIX
3JIEMEHTOB ToArpym,
(Mexp, IaHK, 3alMChIBaTh
xKees0) YpaBHEHHUS
peaKIui.
8 Oxkcuabl u Oxcunpt 1 | OGpasmsl 3HATD OCHOBHEIC
(26) | ruapokcUIBI THAPOKCHJL | METAIOB  icri0coGbI 10Ty YCHHS!
METaJIJIOB Bl 1 XUMUYECKHE
METAaJLIOB, CBOICTBa
ux
XUMHYECK
ui
Xapakrep.
Tema 6. Hemerasisl - 94
1 | O630p cBoiicTB Hemeran | - oOpasisl CocraBiasiTh BeimyckHuK ITo3naBaTenbHbIC Pa3ButHe onbiTa
(27) HEMETAILJIOB. JIBI, HEMETAIIIOB. hopmytb Hay4YuTCH Yy — | DKOJIOTUYECKH
OKHCIUTENEHO XapaxkTep COEIMHEHU N BeimyckHuK CAMOCTOSTENLHO OpUEHTUPOBAaHH
) HCTHKA HEMETAJIJIOB Ha MOJIyYUT BHIGHPATH OCHOBAHKSA oif 5
BOCCTaHOBUTE HICMEHTO OCHOBC CTPOCHUA | 4301 0m0cTD U KpUTEpUU Ui TPpaKTHHECKON
o BH uX aToMoB u D0, JeATEeIILHOCTH B
bHBIE CBOMCTBA KJ1acCU(UKaLINH,
MMPOCTBIX OIPECACIIATE BU HAYIUTbCH: JKU3HCHHBIX
THIIHYHBIX - XHUMUYECKOI yCTaHaBINBaTh CUTYaIHsX;
HEMCTAJLTIOB KOBAJICHT CBSI3H, TUII IIPUIUHHO- OCO3HaHHBIN
Hasl CBS3b KPUCTAIUIMYECKOMN CIICACTBCHHBIC CBA3H, | gpiGop "
KpHUCTAJLI PEIIETKH. YMCHHE  CO3/aBaTh, | [[0CTPOCHHE
HYEeCKUe OPpUMCHATH U | majpbHEUIIen
peIIeTKH peoOpa3OBBIBATH HMHJIUBUIYAJIbHO
(aTromHas, 3HAKMW M CHMBOJBL, | i TPaeKTOpPHUH
MOJIEKYJISI MOJIEJIA M CXeMbI JJIs | 00pa3oBaHUs Ha
pHas, peuieHus yueOHbIX u | Oase
duznueck MI03HABATENbHBIX OpPUEHTUPOBKH B
ue u 3a7ad4. MHpE
XUMHYEC Peryastusnbie YY ]I | npodeccuit u




KHe
CBOMCTBaA
IPOCTBIX
BEIIECTB
HEMeTasul
OB
2 Oxcubl Oxkcunel | JleMoHcTpaIlg
(28) | HemeramwnoB u HeMmeTaul | HH: XapaKTepHu30BaTh
KUCJIOPOCOMED OB: - OKHTAHAC  hyspyeckue u
JKalye coneobpa | VM cepI_’I B XUMHHCCKHC
KHUCJIOTBI -3YIOIIHE fmcnopoae, CBOMCTRA,
Boziopoaisie . 3aIMCHIBATh
ypaBHEHUSI
COEIMHEHUS HEecoJIe00 -
HEMETAJUIOB pasyorm peakuuit
e B MOJIEKYJIIPHOM,
COEIUHEH MOHHOM U
s OKUCIIUTEIBHO-
BOCCTAHOBUTEIILH
OM BHIE.

- Ymenue
(bopMyIIUpOBATh JIS
ccOs1 HOBBIC 3a/1aYU B
yuebe, yMEHHUE
COOTHOCHUTH CBOM
JIEUCTBUS C
IJIAHUPYEMbBIMU
pe3yJbTaTamu,
OCYIIECTBIISITh
KOHTPOJb CBOEH
NEeATETbHOCTH B
rporiecce
JOCTHKEHHUS.
pesyibTaTa.
KoMMmyHukaTuBHBIE
YV - VYwmenue
OpraHU30BbIBATH
yuebHoe
COTPYHHUYECTBO u
Ha6mnronate

1 OTTHCHIBATh
XAMUYECKUAMN
AKCIIEPUMEHT c
MOMOILIBIO  POAHOTO
SI3bIKa 1 SI3bIKA
XUMUHU

npodeccruoHnanb
HBIX
MPEAOYTEHUMN.




3 |[[IpakTHyecka V3 | Unentud | Ilpaktuuecka
(29) | s pabora Ne 1 3 | HKanusa g pabora Ne 1. BrinmyckHuk Ilo3HaBaTe/JbLHLIE Pa3Butue onvita
Perienue oprannde | OGopyaoBaHU HAY4YUTCS yyia — | PKOJIIOTHYEeCKU
SKCIIEPUMEHTAI CKHUX cH Boiryckauk CaMOCTOSTEIBHO OpUCHTHPOBAHH
COeTMHEH MOJTyYUT ou
BpHBIX 34144 10 N A MaTepHaJIbl y BbIOUPATH OCHOBAHUS .
Ui, ISt BO3MOYKHOCTh MIPAKTUYECKOU
HEOPraHUYECKO . n  KpUTCpuu U1
MIPOBEICH IPaKTHIECKO HAYYUTHCS: KaccHbHKATER JEeSITEIbHOCTH B
1 XUMUH. ue a6 ’ KU3HEHHBIX
[IpaBuna Th Ka4EeCTBE I/IH pabOThL ycTaHaslnBath CUTYaIMsX;
HHBIX HCTpyKIMH HIPHHHHO- OCO3HAHHBIH
peaKIuit. Tb. CIICZICTBCHHBIC CBSI3H, | BRiGop i
YMCHUEC co3gaBarh, IMOCTPOCHUE
4 | IlpakTHYecKa V3 | Unentud | Ipakruuecka [IPUMCHATD 1 | nanpHEHIen
(30) a paﬁoTa No 2. 3 HKaIus q pa60Ta No 2. HpeO6p8.30BBIBaTL WHJUBUIyaJIbHO
IIpaBuna Tbh. opranude | OGopymoBaHU 3HAKM U CHUMBOJIBL, | i TpaeKTOPUH
Pemenue CKHUX - MOJIEJIA U CXeMBbI JJid | 00pa3oBaHMS Ha
CIICHHs yYeOHBIX M | 0aze
JKCIIEPUMEHTAI COCTMHEH | \ratepparpr p y
BHBIX 3374 I10 Ui, MO3HABATEIIBHBIX OpPUEHTUPOBKHU B
TUIS
- MpoOBeACH 3aJad4. Mupe
OpTaHHYECKON .
P e IIPAKTUYECKO npodpeccuit  u
XuMHuH Ka4yecTBe 1 paboThL. npodeccronans
HHBIX VHCTpyKIHH HBIX
peakinu TE [PEANOYTEHUIA
Ha WOHBI. )
5 IMpakTuyecka V3 | CgoiictBa | IIpakTHyecka MCMOJIb30BATH KoMmyHuKaTHBHBIE
s1 paGora Ne 3. s pabora Ne 3. mpuoOpeTeHHbIe YV  -Ymenue
IIpaBuna Tbh. O6opyoBaHM BHAHUA U YMEHHS B OpraHH30BBIBATE
(31) | MMonyuenwue, 3 KHCTIOT, en MPaKTUIECKON yaeGHOe
cobupanue U acdeThl NEATETIBHOCTH U
p P MaTeprabl HoBCeTHEB O COTPYAHUYECTBO u
pacro3HaBaHUe 1o IS N HaGmoats
rasos YPAaBHCHHU | [paKTUYECKO Y OTIMCHIBATh
10, i paboTHI. XUMHYECKUMN
MOJTy4YeHU PKCIIEPUMEHT c




€ ra3os,
CHOCO0bI
cobupanu

S U UX
UICHTH ]

UKaIus

HNucTpykuun
Thb.

(32)

I'enernueckas
CBSI3b
HEOPTraHUYECKU
XU
OpPraHUYECKUX
BEIIECTB

XuMudec
KHe
CBOMCTBaA
OCHOBHEI
X KJIaCCOB
HEOpraHu
YECKUX
COeIUHEH
5051
Krnaccud
HAKaIAs U
HOMEHKIT
aTypa
opraHuye
CKHUX
COeqUHEH
5051

(33)

Hrorosas
KOHTPOJIbHAS
padora Ne 2

BrisaBien
ne YY]I,
CTENEeHU
1704
YCBOCHHUS
)
MOJIyYEHH
BIX MIPU
HU3y4YECHUU

CnpaBouHbIe
Ta0JIULIBI

3HaTh
TE€HETUYECKYIO

CBA3b
HCOPraHUYCCKUX
U OpraHUu4YCCKUX
BCIICCTB.

[MOMOILIBIO
POJIHOTO SI3bIKA
n
SI3bIKA XUMHUU




JTaHHBIX
TEM : «
MeTaminl
»,

«Hewmerta
JUIBD)

(34)

briToBas
XUMHUUYECKAS
IPaMOTHOCTh

Xumus B
IMOBCEIHE
BHOM
JKU3HU.
Moromue
u
YUCTSIIN
e
Cpe/cTBa.

BHUJICO(DUITEM
«XUMUA
BOKPYT Hac»
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