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IlnanupyemMblie pe3yibTAaThl OCBOCHUS Y4eOHOI0 MpeaMeTa « XUMHUS» € ONUCAHUEM YHUBEPCAJIbHBIX Y4eOHbIX J1eiiCTBHI,
AOCTUTaeMbIX 00y4aI0IIUMHUCH
JIN4HOCTHBIE Pe3yJIbTAThI:

- ¢(hOpMHUPOBAHHOCTH MOJOKUTEIBHOIO OTHOIICHHUS K XUMHH, YTO 00yClIaBIMBAaET MOTUBALIMIO K YUeOHOM e TEILHOCTH B BRIOPaHHOM cepe;
-c(hopMHPOBAHHOCTH YMEHHUS PEIIaTh TPOOJIEMbI IOMCKOBOTO U TBOPUYECKOTO XapaKTepa;
-c(hopMHPOBAHHOCTH YMEHHUSI IPOBOJUTH CAMOAHANIU3 U OCYIIECTBIISATH CAMOKOHTPOJIb M CAMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH;

-c(hopMHPOBAHHOCTH HABBIKOB MPOSIBICHUS [T03HABATEILHON HHUIIMATUBBI B y4eOHOM COTPYAHHYECTBE.
IIpenmeTHble pe3yJibTaThI:

-c(hopMHPOBAHHOCTH MPEJICTABICHUI O MECTE XMMHUH B COBPEMEHHOM Hay4HON KapTHUHE MUPA; TOHUMAaHKUE POJIU XUMUU B (POPMUPOBAHUU KPYro3opa
¥ QYHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA JUISI PEIICHHS TPAKTUYECKUX 3a71ay;

-BJIaJICHUE OCHOBOTIOJIATAIONTUMU XUMUYECKUMHU MTOHATUSAMH, TEOPUSIMHU, 3aKOHAMH 1 3aKOHOMEPHOCTSIMH; YBEPEHHOE T0JIb30BAHUE XUMHUYECKOM
TEPMHUHOJIOTUEH U CUMBOJIMKOM;

-BJIAICHUC OCHOBHBIMU METOJJAMH HAYIHOI'O ITO3HAHUS, UCIIOJIb3YEMbIMU B XUMUHU: Ha6J'II-OI[eHI/Ie, OIMMCAHUC, UBMEPCHUC, DKCIICPUMCHT, YMCHUC
O6pa6aTI>IBaTI>, O0BACHATH PE3YIbTATHI MIPOBCACHHBIX ONBITOB U ACJIATh BBIBOJbI; TOTOBHOCTH U CIIOCOOHOCTH MCTOABI IMTO3HAHWA ITPHU PCHICHUN
MMPAKTUYCCKUX 3a1a4;

-c(hopMHPOBAHHOCTH YMEHHUSI JaBAaTh KOJIMYECTBEHHBIE OLIEHKH U TPOBOAUTH PACUEThI IO XUMUYECKUM (OpMyIaM U YpaBHEHHSIM;
-BJIaJICHUE MTPAaBUJIAMU TEXHUKHU 0€30MaCHOCTH MIPH MCTOIB30BAaHIUN XUMUYECKHUX BEIIECTB;
-C()OpMUPOBAHHOCTH YMEHUS TTPOBOIUTH AKCIIEPUMEHTHI pa3HOM TUIAKTUUECKOW HANPaBIEHHOCTH;

-c(pOpMHPOBAHHOCTH YMEHHUSI OKa3bIBaTh NEPBYIO TOMOIIb MPU OTPABJICHUSX, 0’KOTaX U JPYTUX TPAaBMaX,CBSI3aHHBIX C BEILIECTBAMU U JJAOOPaTOPHBIM
00opynoBaHUEM.

MeranpeamerHbie pe3yJabTaThl:

c(OPMHPOBAHHOCTh YMEHUS CTaBUTh LIE€JIM U HOBBIE 33/1a4M B yueOe U MO3HABATEIbHON 1eATEIbHOCTH;

OBJIajleHHe IPUEeMAMHU CAMOCTOATEIHHOI0 IIJIAHUPOBAHMSA MyTel JOCTHKEHHS 1eJIH, YMeHHs BbIOUPaATh 3((pekTHUBHBIE CIOCO0bI pellieHUsl Y4eOHbIX U
M03HABATEJbHBIX 32124;C(OPMHPOBAHHOCTb YMEHUS COOTHOCHTH CBOU ACHCTBHSA C IVIAHUPYEMBIMH Pe3yJIbTATAMU;

-c(popMHPOBAHHOCTH YMEHMSI OCYLIECTBIIATH KOHTPOJIb B MPOIIecce JOCTHKEHHSI pe3ysibTaTa, KOpPEKTUPOBATH CBOM 1ENCTBUS;

-c(hOpMUPOBAHHOCTHh YMEHHUS OLIEHUBATh MTPABUIBLHOCTH BHITIOJIHEHUS YU€OHBIX 33/1a4 M COOTBETCTBYIOIINE BO3MOXXHOCTH UX PEIICHUS;

-BBICOKUH YPOBEHb KOMIIETEHTHOCTHU B 00acTu ucnoibszoBanus UKT;

'C(bOpMI/IpOBaHHOCTL 9KOJOTHUYCCKOI'O MBIIIJICHUA

-c(popMHPOBAHHOCTH YMEHHUSI IPUMEHSTH B [I03HABATEIbHON, KOMMYHUKATHBHON U COLMAIBHOMN MPaKTHUKE 3HAHUSI, TOJIyY€HHBIE TPU U3yUEHHUH
npeaMeTa.



IVMIAHUPYEMBIE IIPEJJMETHBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O IIPEJIMETA «XUMMUWSI»:
B pesynbrare u3ydenus yueOHOro nmpeamera «XuMUs» Ha YpOBHE CpeTHETo 001ero oopa3zoBaHus:
BbInyCKHUK HAy4YUTCH:

-pacKpbIBaTh Ha MPUMEPAX POJib XUMHUH B (POPMUPOBAHHH COBPEMEHHOM HAyYHOH KapTHHBI MUpa U B TIPAKTUYECKOH EATEILHOCTH YEIOBEKA;
-IEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBS3b MEXKAY XUMHUEH U APYTUMU €CTECTBEHHBIMU HayKaMU;
-pacKpbIBaTh HA IpUMeEpax MOJIOKEHUsI TEOpUU XuMudeckoro crpoenus A.M. bytieposa;

-nmoHuMaTh ¢usnveckuii cmpici [lepronndeckoro 3akona [[.M. MenneneeBa u Ha €ero OCHOBE OOBSCHATh 3aBUCUMOCTh CBOMCTB XUMHUYECKUX JIEMEHTOB
¥ 00pa30BaHHBIX UMH BEIIECTB OT 3JICKTPOHHOTO CTPOSHHSI aTOMOB;

-00BSACHATH MPUYMHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUI 00 X COCTABE M CTPOCHHU;

-IPUMEHSATH TPaBWJIa CHCTEMATUYECKOH MEKIYHAPOIHOW HOMEHKJIATYPhl KaK CPEICTBA Pa3jIMuCHHs W WACHTHU(HUKAIMHA BEIISCTB 10 MX COCTaBy U
CTPOCHHIO;

-COCTaBJISITh MOJICKYJISIPHBIC U CTPYKTYpPHBIE (OPMYJIbI OPTraHUYECKHX BEIECTB KaK HOCHTENEH MH(DOPMAIMK O CTPOSHHH BEIIECTBA, €r0 CBOMCTBAaX U
NPUHAJUIC)KHOCTH K ONPEICIICHHOMY KJIacCy COCIMHCHUIA,

-XapaKTCPHU30BaTb OPraHNM4YCCKUC BCHICCTBA 11O COCTAaBy, CTPOCHUIO U CBOfICTBaM, YCTaHaBJIMBATh IMPUIMHHO-CICACTBCHHBIC CBA3KW MCKAY JaHHBIMH
XapaKTCPHUCTHUKAMH BEIICCTBA,

-IPUBOJIUTH MIPUMEPHl XUMUYECKUX PEAKIUI, pACKPBIBAIOIIUX XapAKTEPHbIE CBOMCTBA THUIMYHBIX IPEICTaBUTENIEH KJIACCOB OPraHMYECKUX BEILIECTB C
LEJIBI0 UX UACHTU(PHUKALMU U 00bsACHEHUS 001aCTH IPUMEHEHUS;

-[IPOrHO3UPOBATh BO3MOXKHOCTH IPOTEKaHMsI XMMMUYECKMX PEaKLMi Ha OCHOBE 3HAHUM O THIAaX XUMHUYECKOW CBA3M B MOJIEKYJaX PEareHTOB M MX
PEaKIIMOHHON CITIOCOOHOCTH;

-HMCII0JIb30BaTh 3HAHUSI O COCTaBE, CTPOCHUHU U XUMUYECKUX CBOMCTBAX BEILIECTB JJIsl 0€30MaCHOr0 MPUMEHEHUS B IPAKTHUUECKOM 1eATeNbHOCTH;
-IPUBOJIUTH MPUMEPHI MPAKTUUYECKOTO HMCMOJIb30BaHUS MPOAYKTOB MNMEpepadOTKU HEe(PTH M MPHUPOAHOIO Tra3a, BBICOKOMOJEKYJSPHBIX COECTUHEHHM
(MONIMATUIIEHA, CHHTETUUYECKOT'0 Kay4yyKa, alleTaTHOT'O BOJIOKHA);

-IIPOBOJUTH OIBITHI IO PACIIO3HABAHNIO OPraHUYECKUX BEILIECTB: MNIMIIEPUHA, YKCYCHON KUCIIOThI, HENPEAENIbHbBIX KUPOB, TIIIOKO3bI, Kpaxmaina, OeJIKoB —
B COCTaB€ MUIIEBBIX MPOAYKTOB U KOCMETUYECKUX CPENCTB;

-BJIaJIETh NPaBUJIAMH U IIpHUEMaMU 0€30MacHOM pabOThl ¢ XUMUYECKMMHU BELIECTBAMU U J1a00PaTOPHBIM 000pYyI0BAaHUEM;

-yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peaklMy U CMEUIEHHUs] XMMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (DAKTOPOB C 1IEJIbIO OINpeieeHus
ONTUMAJIBHBIX YCIOBUH MIPOTEKAHNS XUMHUYECKHUX TPOLIECCOB;

-IIPUBOJNUTD IIPUMEPBI TUIPOJIN3A COJIEN B TIOBCEJHEBHOM KU3HU YEIIOBEKA;

-IPUBOIUTH MIPUMEPHI OKUCITUTENHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B IPUPOJIE, MPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACSITETbHOCTH OPraHU3MOB;
-IPUBOIUTH TTPUMEPHI XUMHUUECKHUX PEAKIIN, PACKPHIBAIOIINX OOIHE XUMUIECKIE CBONCTBA MPOCTHIX BEIIECTB — METAJNIOB M HEMETAJIOB;

-IPOBOJIUTH PacueThl HA HAX0KJIEHUE MOJIEKYIISIPHOM (hOPMYIIBI YTII€BOI0OPOAA MO MPOLYKTaM CTOPaHUs U [0 €r0 OTHOCUTENBHOM MJIOTHOCTH U MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJIAIIUX B €0 COCTaB;

-BJIAJICTh IIpaBUJIaMU 0€e301acHOro O6paHIGHI/I5[ C CAKUMH, TOPIOYUMHU U TOKCUYHBIMHU BEHIECTBAMHU, CPCACTBAMHU OBITOBOM XUMHNU,

-OCYILLECTBIISTh MOUCK XMMUYECKON MHPOPMAIINH 110 Ha3BaHUSAM, HJIEHTU(PUKATOpaM, CTPYKTYPHBIM (DOpPMYJIaM BEILECTB;

-KPUTHYECKH OICHUBATh M WHTEPIPETHPOBATh XUMHUUIECKYIO HH(DOPMAIIHIO, COACPKAIIYIOCS B COOOIIEHUAX CPEJCTB MAaCCOBOM MH(OPMAIIHH, pecypcax
WNHTepHeTa, Hay4HO- MOMYJSPHBIX CTAThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSAX BBISBICHHUS OMIMOOYHBIX CYXKICHUU U
dbopmupoBaHUs COOCTBEHHOM MO3UIINH;



-[IPECTABIIAT ITyTH PELICHUS TTIO0ATBHBIX MPOOJIEM, CTOSAIMINX Hepe]l YeT0BEYECTBOM: HKOJIOTHYECKUX, SJHEPTeTHUECKHX, CHIPhEBBIX, U POJIb XUMHH B
pELIEHUH 3THX MpoOIeM
BbINYCKHUK MOJYYHUT BO3MOKHOCTH HAYUHUTHCS

-MJUTFOCTPUPOBATH HA IIPUMEPAX CTAHOBICHHUE U HBOJIIOLIMIO OPTaHNYECKONW XMMHUH KAK HAYKH Ha Pa3JINYHbIX HCTOPUYECKUX dTallaX €€ pa3BUTHS,
-ACIOJIb30BaTh METOJbl HAyYHOI'O IO3HAHMS NPHU BBINOJHEHHM NPOEKTOB M Y4eOHO- HCCIIEAOBATENILCKUX 33/ad M0 HM3YYEHHUIO CBOWCTB, CIOCOOOB
IIOJIyYEHUS U PACIIO3HABAHUS OPTAaHUYECKUX BEILECTB;

-00BSACHATH MPUPOAY U CIIOCOOBI 00pa30BaHMI XUMUYECKOH CBSI3U: KOBAJICHTHOU (MOJISIPHOM, HEMOJSPHOI), MOHHOW, METAJUTMYECKOH, BOJOPOJHON — C
LIEJIBIO OIIPENIETICHHS] XUMUYECKON aKTUBHOCTH BEILIECTB;

-yCTaHABJIMBATh TCHETUYECKYIO CBA3b MEXIY KJIacCaMH OPraHUYeCKUX BEIIECTB Ui OOOCHOBAaHUS MPHUHUIMUIIHAIHLHONH BO3MOXKHOCTH MOJTYYECHHUS
OpPraHMYECKUX COSIUHEHHUN 3aJJaHHOTO COCTaBa U CTPOEHUS;

-yCTaHABJIMBAThH B3aUMOCBSI3U MEX1Y (PaKTaMH U TEOPHEH, IPUUMHON U CIEICTBUEM IIPU aHAIN3€ MPOOIEMHBIX CUTYAI M1 000CHOBAHUY TPUHUMAEMBIX
peueHni Ha OCHOBE XUMHUYECKUX 3HAHUM.

Coaep:xaHnue nporpaMmal
10 kaacc OPTAHUYECKAS XUMUSA
Paznea 1. Tema 1. TeopeTndeckne 0OCHOBBI Oprann4yeckoii xumuu (3 4)

PopMHUpPOBAHHE OPTAaHMYECKOW XMMHH KaKk Hayku. Teopus CTpOeHMs OopraHu4eckux coenuHeHuil A. M. byrnepoBa. YrieponHsii ckener. Pagukamsl.
@yHKIMOHaNbHbIE Ipynnsl. ['omonoruueckuit psa. ['omonoru. CtpykrypHas nzomepus. HoMeHkiaTypa. DIeKTpOHHAs NPUPOJa XUMUYECKUX CBA3CH B
OopraHMyeckux coeauHeHusax. Kiaccudukamys opraHn4eckiux CoeTMHEHMI.

JemoncTpanuu. O6pasipl OpraHMyecKuX BEIIECTB U MaTepranoB. Moiesn MOJIEKyYJ OpraHUYecKUX BellecTB. PacTBOPUMOCTh OpraHMYeCKHX BEIECTB B
BOJIE U HEBOJIHBIX pacTBOpUTeisaX. [InaBnenue, o0yrnuBanue v rOpeHHE OpraHMYeCKUX BEIIECTB. IpUMeEphl Y B B pa3HbIX arperaTHbIX COCTOSTHUSIX
PacueTrHble 3agaun. HaxoxeHne MoneKyasipHO (popMyIibl OpraHn4ecKoro coelMHeHHs 1o Macce (00beMy) IPOYKTOB CIrOpaHusl.

Paznen 2. YIJIEBOAOPO/bBI (12 4)

Tema 2. TlpenenbHble yrieBoaopoasl (aakansl) (3 4)

Crpoenue ankanoB. ['omonoruueckuii psa. Homenknatypa u uzomepus. Duznueckue 1 XuMAYECKHE CBOMCTBA ainkaHoB. Peakuus 3amemenust. [1onyuenue

U npuMeHeHue ankaHoB. [lonsTtue nukinoankanax. Jlemoncrpauuu. B3peiB cMecu MeTaHa ¢ BO3a1yXoM. OTHOILIEHUE aIKAaHOB K KUCJIOTaM, LIEI0YaM,
pacTtBopy MEepMaHraHaTa Kaiaus | OpomHOI BOJIE.

JlabopaTropHble onbIThI. 3roToBieHrne Mozelnel MOJIeKyIl YIiIeBOJOPOIOB U rajJor€HONPOU3BOAHBIX.

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

Tema 3. HenpeneiibHble YIJjieBoA0poabI (4 1)

Aunxkenbl. Ctpoenune ankeHoB. ['omonornyeckuit paa. Homenkmnarypa. M3oMepusi: yriiepogHou Henu, MoJ0KEHUsI KPATHOM CBSI3H, YuC-, MPAHC- N30MEPHSL.
XVMHYECKUE CBOMCTBA: PEAKLIMU OKUCIIEHMsI, NPUCOENNHEHNUs, noiauMmepusauuu. IIpuMeHenune ankeHoB. AuakaaueHbl.  CTpocHHE. CsolicTaa,
npumenenue. [lpupoansiii  kayuyyk. AJKkuHBL. CTpoeHue auerusieHa. ['omonoru u uzomepsl. Homenkiarypa. @usndeckue 1 XMUMUYECKUE CBONCTBA.
Peakuuu npucoenunenus u 3amemeHus. llpumenenue. [lemoHncTpamum. M3rorosnenune mozaeneil MoJeKysn romMojoroB u mzomepos. Ilomyudenne



areTuseHa KapOouIHbpIM criocoOoM. B3zanMoseiicTBre aneTuieHa ¢ pacTBOpOM NIepMaHTaHaTa Kajimsi 1 OpoMHOM BoIo. ["openue anerunena. Paznoxenue
KaydyKa Py HATPEBAHWH U WUCIIBITAHWE TPOAYKTOB DA3JIOKECHHs. 3HAKOMCTBO C oOpasmamu KaydykoB. IIpakTudeckas padora. 2. [lonyuenue
STUJIEHA U U3yYEHUE €T0 CBOMCTB.

Tema 4. ApomaTnyeckue yrijieBoaopoasbl (apeHsbl) (2 4)

Apenbl. Ctpoenne OeH3oma. M3oMmepus u HOMEHKIaTypa. PU3NYECKHe M XUMHUYECKHE CBOMCTBAa OceH30ia. ['oMomnorn Oen3ona. ['eHeTndeckas CBS3b
apOMaTHYECKUX YTIJIEBOJOPOJIOB C IPYTUMHU KJ1accaMM YIJIEBOIOPOOB. JleMoOHCTpanuM. benson Kak
pacTBOpHTelb, TopeHue 6enszona. OTHomeHne 6eH3o0a K OpOMHOM BOJIE U pacTBOPY MepMaHranara kajaus. OKUCIIeHHe TOIyoJIa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJ1€BOA0OPOA0B (3 4)

[Ipupoaustii raz. Hed1s u Hedrenponykrsl. Puszndeckue cBoricTBa. CriocoOs! nepepaboTKu HedTH.
JlaGopaTopHubie onbIThI. O3HaAKOMIIEHHE C 00pa3laMy IPOIYyKTOB HeTenepepaboTKH.

Paznen 3. KUCJIOPOACOAEPKAINUE OPTAHUYECKHUE COEIUHEHUSA (12 4)
Tema 6. Cnimpthl u peHobI (4 1)

OpnHoatomHble TpenenbHble cnupThl. CTpoeHue MoJsiekylsl, (yHKUUMOHaidbHas rpymnna. BomopoaHas cBs3b. M3omepus um HomeHkiatypa. CBoiicTBa
MeTaHoja (3TaHoja), MOJlyueHUe U mnpuMeHeHue. DPuU3M0IOrHyecKoe JeHCTBHE CIHUPTOB HA OpraHu3M 4YelloBeKa. MHOIroaTOMHbBIE — CIUPTHI.
OrtuneHrnukons, ruuepud. CpoiictBa, mnpumenenue. denosnsl. CTpoeHne MOIEKYIbI peHosa. B3aumHoe BIusHUE aTOMOB.

B MoJieKyJae Ha npumepe Mosekyinbl ¢eHona. CpoiictBa. TokcuuHOCTh (eHona M ero coeauHeHuil. [lpumenenue ¢enomna. ['enernueckas cBsA3b
cnupToB U (heHoua ¢ yriaesojgoporamu. Jlaboparopusle omnbIThbl. B3aumopeiictBue ¢eHona ¢ OpoMHOM BOAOH M PacTBOPOM F'MIAPOKCHIA HATpUS.
PactBopenue rmuepuna B Boje. Peakuus rimuepuna ¢ ruapoxcugoM menu(1l).

Pacyernble 3axaun. PacueTs Mo XUMUYECKUM YPAaBHEHUSIM MPU YCIOBUH, YTO OJIHO U3 PEArHpPYyIONIUX BEIIECTB JaHO B U30BITKE.
Tema 7. Aabaeruibl, KETOHbI, KApOOHOBbIE KHCJIOTHI (4 1)

Anbnerunsl. Kemonwi. Ctpoenue Mmonekyin. dyHkuuoHanmbHas rpynmna. M3zomepuss u HOMeHkiaTypa. Popmanblerua M aneTalblerua: CBOMCTBa,

NOJy4eHUE U IPUMEHEeHue. Ayemon — npeocmasumens KemoHO8. IIpumenenue. OnHococTaBHBIE peJieNbHbIE
KapOOHOBBIE KHCIOTHL. CTpoeHune Mosiekysl. DyHKIMOHaNbHas rpynmna. M3omepuss u HomeHkiaTypa. CBolicTBa KapOOHOBBIX KuCIOT. IIpumMeHeHwue.
Kpatkue CBEICHMUS 0 HeIpeneabHbIX KapOOHOBBIX kucnoTax. ['eHeTnyeckas cBs3b KapOOHOBBIX KHCIOT C

JPYTMMH KJIacCaMH OpraHudeckux coefauHeHui. JlaGopatopHbie ombIThl. [lonydeHue 3TaHans OKUCIEHHMEM d3TaHoJa. B3aummopneicTBue meTaHans
(aTaHans) c aMmMHadHbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcuaa meau(Il).
JeMoncTpanun. PacTBopeHue B alieTOHE pa3IMYHbIX OPIraHUYECKUX BEILECTB.

IIpakTuyeckas padora.3.«CBoiicTBa KAPOOHOBBIX KUCIOT.

PacuerHble 3agauun. OmnpeeraeHne MacCoBOW WIH 0ObEMHOM JT0JIM BBIXO/1a IPOAYKTA PEAKIIUN OT TEOPETUUECKH BO3ZMOKHOTO.
Tema 8. Kupsbl. YriaeBoasl (4 1)

Kupsbl. Haxoxnenue B MpUpoE. CaoiicTBa. [Tpumenenue. Morwwue cpeocmaa. Ilpasuna
bezonacnozo obpawenus co cpedcmeamu bvimosou xumuu. I'moko3a. Ctpoenue monekynbl. CoiicTa rimoko3bl. [Ipumenenne. Caxapo3a. CBOHCTBa,
MpUMEHEHHE.

Kpaxman u nemntono3a — npeacTaBUTENU NPUPOIHBIX MOTUMEPOB. Peakius nonukonaencaunu. Gusnyeckue U XuMuueckue cBoiictsa. Haxoxnenue B



npupoae. [Ipumenenne. AueratHoe BOJIOKHO.

JlaGopaTtopHble OnbIThI. PacTBOPUMOCTh KUPOB, JOKA3aTEIbCTBO MX HEMPEAEIBHOrO XapakTepa, OMbUICHHE XUPOB. CpaBHEHHE CBOWCTB MblLIa U

CHHTETUYECKUX MOIOIIMX CpeaCcTB. BiammonelicTBue mmoko3bl ¢ ruapokcunom menu(ll). BzammonelicTBue TIIOKO3bI ¢ aMMHUAYHBIM PacTBOPOM
okcupacepedpa(l). B3zaumopeiicTBue caxapo3bl C THUAPOKCUAOM Kaiubplus. BzaumopeilictBue kpaxmana ¢ uojxoMm. ['maponus Kpaxmana.

O3zHakoMJieHHE ¢ O0pa3liaMH MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH JleMOHcTpamumu. 3HaKOMCTBO C OOpa3liaMH MOIOIIMX M YUCTAIIMX CPEJICTB.

W3ydeHne HHCTPYKLUHI 110 UX COCTaBY U IIPUMEHEHUIO

IIpakTuyeckas padora.4.PenieHue 3KCriepuMEHTAIbHBIX 33/1a4 HA MOJIYYEHHUE U PAaCllO3HABAaHUE OPraHUYECKUX BEIIECTB.

Paszpnen 4. ASOTCOAEPKAIIME OPTAHUYECKHUE COEJIMHEHUSI (4 1)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)
Amunsl. Ctpoenue mosekys. AMuHorpynna. @uznueckrue U XuMuuyeckue cBoiictsa. AHwIMH.  CBOHCTBa,  NPUMEHEHHE.

AMUHOKHCJIOTHI. M30Mepust 1 HoMeHKIaTypa. CBolicTBa. AMUHOKHCIIOTHI Kak aM(oTepHble opraHndeckue coenunenus. [Ipumenenue.
Jemonctpanun. Oxpacka TKaHH aHWIMHOBBIM KpacutesieM. Jloka3zaTenbCcTBO HAMYKS (PYHKIIMOHAIBHBIX TPYII B pACTBOPAX aMUHOKHUCIIOT.
Tema 10. beaxu (2 1)

Beaxun — npupoaasie monumepsl. CoctaB u cTpoeHne. Ousnueckue 1 XUMUIeckne cBoiicTsa. [IpeBpaienre 0eIKoB B Opranu3Me. Y CIeXu B U3y4eHUH
U cuHTe3e OenkoB. XUMHUS U 310poBbe yenoBeka. JlekapcTpa. IIpo0iemMsl, CBA3aHHBIE ¢ IPUMEHEHHEM JIEKAPCTBEHHBIX IIPEIapaToB.
JemoncTpanuu. L[BeTHble peakunn Ha Oenku (OMypeToBas W KCAaHTONPOTEHMHOBas peakuuu). OOpasipl JEKapCTBEHHBIX NPENapaToB U BHTAMUHOB.
OO0pa31bl CpeACcTB TUTMEHbl U KOCMETUKU.

Pasnen 5. BBICOKOMOJIEKYJISPHBIE COEAUHEHUS (34)
Tema 11. CunteTndeckue mojumepsl (3 4)

[ToHsATHE O BBICOKOMOJEKYISPHBIX coeluHeHUsX. [lonuMmepsl, moiydaemble B peakuusx noiaumepusanuu. CrtpoeHue Mmonekyn. IlonmsTtuiies.
[Momunponunen. @enonghopmanvoecudnvie cmobl.

Cunrernueckue kayuyku. CTpoeHue, CBOMCTBA, MOJIydeHHE M NpuMeHeHue. CHUHTEeTUYecKue BosiokHa.KanpoH. JlaBcan.
JdemoncTpanun. OOpa3ipl 1acTMacC, CAHTETUYECKUX KaydyKOB U CUHTETUYECKUX BOJIOKOH.

11kaace
TEOPETUYECKHUE OCHOBbI XUMHUH
Tema 1. Baxkneilune XuMru4ecKHe MOHATHS U 3aKOHBI (3 1)

Atom. Xummnueckuil snemeHT. M3otombl. IIpocTeie U ciioXkHBIE BeliecTBa. 3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U PEBpallleHus
SHEPIUM NP XMMUYECKUX PEAKIUAX, 3aKOH ITIOCTOSHCTBA COCTaBa. BerecTsa MOJIEKYIIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSL.

Tema 2. Ilepuoguyveckuili 3aKOH ¥ NePHOAUYECKAS CHCTEeMa XHUMHYECKHX 3JIEMEHTOB . A. MengeseeBa Ha 0CHOBe
YUYEHHs O CTPOEHUM aTOMOB (4 4)

Amomnvle opbumanu, s-, p-, d- u _f~onexmponvi. OCOGEHHOCTH pa3MeEIeHHs JTEKTPOHOB MO0 OPOUTAISIM B aTOMax MajbIX M OOJBIIUX Mepruo0B. CBS3b
NEPUOINYECKOT0 3aKOHA U MEPHUOJNUECKON CUCTEMBbl XUMHUYECKHX AJIEMEHTOB C TEOPHEH CTPOSHUs aTOMOB. Kopomkuil u OnunHbll 8apuanmsl maoauybl
Xumuyeckux snemenmos.llonosicenue 6 nepuoouyeckou cucmeme xumudeckux snemenmos /. U. Menoeneeea 6ooopoda, nanmanouos, akmuHouoos u



UCKYCCMBEHHO NOJIYYEHHBIX anlemenmoes. BaleHTHOCTh U Ball€HTHBIE BO3MOYKHOCTH
aTOMOB.
Hemoncrpanuu. [ICXD JIMM, Tabmuibl «JIEKTPOHHBIE 000JIOYKHA aTOMOBY

Tema 3. CTpoenue BemecTna (5 1)

Xumnueckas cBsi3b. Monnas cBsa3b. Katnonsl u anuonsl. KoBanenTHas HenosisipHas cBsi3b. KoBasieHTHas MOJsipHAs CBSA3b. DJIEKTPOOTPHUIIATEIIBHOCTD.

Crenenb okucienus. Meraminueckas cBs3b. Bogoponnas cs3b. [IpocTpancTBeHHOE CTpOEHUE MOJIEKY HEOPTaHUYECKUX u OpPraHUYECKUX
BellecTB. TUIBI KPUCTAJUTMYECKUX pEIIeTOK u CBOMCTBA BeuiectB. [lpuumHbl  MHOrooOpa3us BEIIECTB:
H30MEPHUsL, TOMOJIOTHSI, aJNTIOTPOIIHSI, H30TOIHS.

Hucnepcuvle cucmemul. Konnounneie pacTBOPBL. 3omu, renu. Jlemoncrpaumu. Mojenu HOHHBIX,

aTOMHBIX, MOJIEKYJIIPHBIX M METAIIMUECKUX KPUCTAJUINYECKUX perieToK. OOpasibl MUIIEBbIX, KOCMETHYECKUX, ONOJIOTHYECKUX U MEJULIMHCKUX 30JIeH
u reneit. Dpdext Tunaans. Moaenu MoseKyll H30MepOB, TOMOJIOTOB.
Tema 4. Xumuueckue peakuuu (7 4)

Knaccugukanusi XMMHYECKHX peakluii B HEOPraHWYeCKol U opraHuyeckoi Xxumun. CKOpOCTh peakluy, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (PaKTOPOB.
Karanu3 u xaranuzaropsl. OOpaTUMOCTh peakuuii. XuMudeckoe paBHoBecrue. CMeleHne paBHOBECHS MO ACWCTBUEM Pa3IHUHBIX (akTopoB. [TpuHImI
Jle laTtense. [Ipon3BoACTBO CEPHOI KMCIOTHI KOHTAKTHBIM CLIOCOOOM.

DnexTponuTtnyeckas nucconuanus. CuibHbIe W ciadble 37MeKTpoiuThl. Cpena BOTHBIX PAacTBOPOB: KHCHAas, HEWTpaipHas, mienoyHas. BomopomHbrii
nokasatenb (pH) pactBopa.

I'mpponus OpPraHU4eCKHUX u HEOPraHUYECKUX Beniects  Jlemoncrpauuu. Pasnudsble  THIIBI
XUMHUYECKHX PEaKLUil, BUJCOOMBITHI 10 OPraHUYECKOW XUMUH, BUE0(pUiIbM «OCHOBBI MOJIEKYIISIPHO- KHHETUYECKON TEOPUI».

JlabopaTopHbIe ONBITHI. 3aBUCHMOCTb CKOPOCTH PEAaKLUU OT KOHIIEHTPALUH, TEMIIEPATYpPbl, IPUPObI pEarMpyIOIIMX BEIIECTB, Pa3noxenue nepokcuaa
BOJIOpOJa MPUCYTCTBUN KatanusaTopa. OnpeneneHue cpeabl pacTBOpa ¢ IOMOIIBI0 YHUBEPCAIBHOIO MHIMKATOPA.
HEOPI'"AHMYECKAA XUMUA

Tema 5. Metanasl (7 1)

[lonoxenne  MeTalIOB B NEPHOJUYECKOMN cucreMe XUMUYECKHX sanementoB [I. . MenneneeBa. OO0miue CBOICTBa METaIOB.
DNEKTPOXUMHUUECKUH psiji HanpspkeHUi MeTaiioB. O6mue crnocoObl noydeHus: MetajioB. CriiaBel. DJIEKTPOIN3 PaCTBOPOB U paciiaBoB. lloHsatue o
Koppo3uu MeTauioB. CrnocoObl 3amuTel  OT Kopposzuu. (O030p METANIOB IIaBHBIX MOATPYMI (A-TPYyII) NEPHOIUIECKON CUCTEMBl XHMHUECKHUX
3JIEMEHTOB.

00630p MeTauIoB MOOOYHBIX TOATPYMI (B-Tpymnm) nepruoauyecKkoi CHCTEMbl XUMUYECKHX JIEMEHTOB (Me/Ib, IHMHK, jkene30). OKCHUIbl U THAPOKCHIIBI
MeTaisioB. JlemoHcTpanuu. O3HaKoMIeHHE ¢ 00pa3liaMy METAIJIOB U UX COSIMHEHUN, CTIIIaBhI, B3aUMOJICHCTBUE METAJUIOB C KUCIOPO0M, KUCIIOTaMH,
BOJIOH; J10Ka3aTeIbCTBO aM(POTEPHOCTH aIFOMUHUS U €0 THAPOKCUIA, 00pa3Libl MEH, JKejIe3a, XpoMa, UX COeTUHEHHI; B3aUMOJIEHCTBUE MENIU U Kele3a
C KHCJIOPOJIOM; B3aMMOJICHCTBHE ME/IM U JKeJie3a C KUCIOTaMHU (CepHasi, COJIIHAsl ), MOTyYeHUE THAPOKCUIa METU, XpOMa, OKCHJIa MEJIU; B3aUMOJCICTBIE
OKCHUJIOB W THAPOKCHJIOB METAUIOB C KHUCJIOTaMHU; JOKa3zarelbcTBO amdoTtepHocTu coenuHennii xpoma (III). Pacuernsie 3amaum. Pacyersr 1o
XUMUYECKUM YPaBHEHUSM, CBSI3aHHBIE C MACCOBOM J10J1€H BBIXO/AA MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

Tema 6. Hemetannl (9 1)

O0630p cBOWCTB HeMeTaIoB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA THMUYHBIX HeMETA/IOB. OKCHIBI HEMETAJUIOB U KHCIOPOJICOACPIKAIINE
KHCIIOTHI. Bomopoabie coequHeHns HeMeTauioB. [ eHeTn4eckas CBSI3b HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB. bbITOBass XUMHUUECKast



rpamoTHOCTh JleMoHcTpanun.O0pasibl HEMETAIIOB; MOJIENIM KPUCTANIMYECKUX PEUIeTOK, alMasa, rpadura, mojiyueHne aMMUaka U XJ0poBOJOpO/Ia,
PACTBOPCHUC UX B BOAC, NOKA3ATCIBCTBO KUCJIOTHO-OCHOBHBIX CBOMCTB 3THX BCIIICCTB. Cxuranue Yl U CEPBI B KUCIIOPOAC, OMPECACIICHUC XUMHUYCCKUX
CBOMCTB MPOJYKTOB CTOPaHMsI, B3aUMOJICHCTBHE KOHII. CEPHOM, KOHII. U pa30aBICHHON a30THOM KUCIIOT C Me/IbI0, BUICODUIBM «XHUMHUS BOKPYT HACY.
Ipaktuxkym. 1. Penienne skcnepuMeHTAIbHBIX 33]1a4 110 HEOPTraHUYECKON XUMUU; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 OPraHUYECKOU XUMUU;

IMOJIY4YCHHUC, CO6I/IpaHI/Ie H pacClio3HaBaHHEC Ira30B.

TemaTunuyeckuid miaan 10 kiaace

Ne HaunmeHnoBaHue pa3je/ioB U TeM KoanuectBo N3 Hux(Ko1M4YecTBO 4YaCOB)
n/n 4acoB
(Bcero) |Kontpoabubie| Ilpakruyeckue|IlpoexkTHble,
padoThI padoThbI TeCcTOBbIE,
TBOpPYECKHE,

IKCKYPCHH H
T.A.(YYUTbIBas

crneunpuky
npeamera)
1 Paznen 1. TeopeTnueckue OCHOBBI 3
OpPTaHHYECKON XUMUHU
2 (Paznen 2. YriaeBomaopo bl 12 1 2
3 |Paznen 3. Kucnopoaconepskaiue 12 2
OpraHUYECKUEe COCTUHEHUS
4 |Paznen 4. A3oTcoaepikaiue 4
OpraHUYECKUEe COCTUHEHUS
5 |Pa3znen 5. BoicokomosekynsipHble 3 1

OpraHUYECKUEe COCTUHEHUS
Hroro: 34 2 4




Temarnueckuni miaan 11 KJIACC

Ne HaumeHoBaHue pa3ie/ioB U TeM KoanuecTBO N3 HuX(K0JM4Y€eCTBO YAaCOB)
n/n JacoB Kontpoabsnsbie| [IpakTnueckne|llpoexTHbIe,
(Bcero) |padoTsl padoThbI TeCTOBbIE,
TBOpPYECKHE,
IKCKYPCUU U
T.1.(YYUTbIBas
cneunpuky
npeamera)
1 Tema 1. Baxdeimne XUMHYECKUE 3
IIOHSTHS Y 3aKOHBI
Tewma 2. [lepuoanydeckuii 3aKoH U 4
MEepUOIMYECcKasi CUCTEMa XUMUUYECKUX
2 |anementoB JI. 1. MenpeneeBa Ha
OCHOBC
YYEHHS O CTPOCHHH aTOMOB
Tema 3. Ctpoenue BemiecTna 5
Tema 4. XuUMUYECKHUE peaKIuu 7
Tema 5. Mertaisl 7
Tema 6. Hemeraisl 8 1 3
Hroro: 34 3 3




(1 yac B HexeJ110),
(yueOnuk I'. E. Pyazutuca u @. I'. @eabamana «Xumus. 10 kaace» n «Xumus.11 kiaace»)

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE 110 YYEBHOMY INPEIMETY «XUMMHS», 10 KJIACCE 34 yacoB

Ne | Tema ypoka | Ko | Tu Hcnoabs3oBanue HeneBas Ili1annpyemMsble pe3y/ibTaThl
o\ Ja- n Copnep:xanune obopyroBaHus YCTaHOBKa IIpeamernbie | MeranpeamerHnbie | JInuHocT Hble
BO | ypo e Touku pocra
ya- | Ka
co
B
Pasnen 1. Tema 1. TeopeTnueckue 0CHOBBI OpraHn4yeckoii xumum (4 4yaca)
1 [Ipenmer YUH | TXC, ee JdemoHcTpauuu | 3HaTh OCHOBHBIC Yuennk Ilo3naBaTenbHble | UyBCTBO
(1) | opranuuecko 3 3HaYCHHE. OOpasuel | onpeaesieHus: HAYYHMTCH: YV - YMenune TOPJIOCTH 32
XYM A.M.bytnepoBa. | OpraHu4ecKux «OpraHnnyeckas OOBSICHATH OlpeNeNsTh POCCHICKYIO
Dopmuposanue | BEIIECTB U | XUMUSD», KU30MEPHUsI»,| BAJICHTHBIC Ha BKJIa
pMup m i p > MHOHATUA,CO3/1aBaTh YKY, II
opeanuueckoii | MaTCpPUAIIOB. «TOMOJIOTHY BO3MOXKHOCTH PYCCKHUX YUEHBIX
000011IeH S,
XUMULL KaK aToMa B pa3BUTHUE
nayku [IIapocTepkHEB yIiaepoJa, yCTaHaBJINBATD XUMUH;
0 ’ bIC MOJICIIN 3aBUCHMOCTD aHaJIornu, (dbopMupOBaH ne
raHUYecKue o
p MOJIEKYI CBOICTB KJIACCU(PHUITUPOBATH | OTBETCTBEHHO 'O
o BCIICCTERA. OpraHUYeCKHX BCIIECTB  OT | | camocTosATenbHO | OTHOIICHHUA K
raHuyeckas
P BEIIECTB. cocTaBa 1| priGupats YUYEHHUIO,
XUMHUSL. CTpOEHHS, TOTOBHOCTH U
OCHOBaHUS u
HOMeHKJIaTypa. TUIIBI CHOCO6HOCTI/I
W3omepus rubpumsamuy | KPATCPHA U oGyaaromuxc s K
b
aiuKan , dopmpr | Kmaccupukanuy, CaMOPa3BHTH 10 U
p MOJIEKYJL; YCTaHABJIMBATh camo0o0pa3oB
OIpEAEIATh IPUYHHHO- aHUIO HAa OCHOBE
IPUHAJUICIKHOC | crreicTBEHHbIE MOTHBAIINH K
Thb R 00yUYeHUIO U TIO
OpraHUYECKOT 3HAHHUIO
PerynsTuBHbie
0 COEIMHEHUS dhopMupoBaH ue
2 | Dnextponna | 1 | YUH | Dnekrponnas | [llapocrepxHes K YV - Ymenue OCHOB 3KOJIOTHYECK
(2) | s mpupona 3 npupoa bI€ MOJENIH 3Hath Kak 00pasyercs| onpenenéHHoM | CAMOCTOSTEIIBHO 0¥ KyJbTYPBHI,
XHMHIECKHX XHMHYECKHX MOJIEKYII XHUMUYCKas CBA3b y KJIacCy, | ONPEAENATh LEln COOTBCTCTBY IOLICHU

COBPEMEHHOM Y




cBs3ell B CBsI3el B OpraHUYECKUX yMEHHUE CBOETO O0y4YEeHUS, | YPOBHIO
OpraHUYECKU OpraHWYecKux | BCIICCTB. KJIACCUULHPO | CTABUTH U 9KOJIOTHIEC Oro
X COCIUHCHUAX, BaTh mo hOpMyITHpOBATH MBIIJICHUSA,
COEIMHEHUS CIIOCOOEI ee OIpeACIEHHOM [UTS ceBst HOBBIE pa3BUTHE OIBITA
X pasphbiBa. y  TpPU3HAKY, sazaum B yaese 9KOJIOTUYECK U
3HaTh OpHUEHTHUPOBA
HOMEHKJIATYDY KoMMyHMKATMBH | gHoii
3 | Kiaccuduka KY | Knaccudukanus 3HaTh mpaBuiIa opranudeckux | bie YYJI- Ymenue | pediexcuBHO
3 s u O6pa3sis HOMCHKJIATYPEI COEIMHEHUN, OpPraHM30BBIBaThY4 | OLECHOYHON 51
OpraHUYECKH HOMEHKJIaTypa opranpyeckux | OPTAHUICCKUX YMETh eOHOe MPAaKTUYECKO U
X OpPraHMYeCKHX BEIECTB U COCIMHCHIH OTIpeJIENATh COTpymHHueCTBO 1 | ACATCIBHOCT M B
COeIMHEHHUIt COCIMHEHUI MaTepHalloB. THII COBMECTHYIO ’KN3HCHHBIX
Pemenue Pacuernbie Monenu XUMHUYECKON ESITEBHOCTS CI/ITyaHI/IHX;U
3aJ1a4 Ha 3aJjavu. MOJIEKYI peakuuu, OCO3HAaHHBIN
BBIBOJ| Haxoxnenue OpraHUYeCKUX OOBSICHATH CYHATCIEM BBIOOD.
XUMHUYECKHUX MOJICKYJIAPHOH BEIIICCTB. B3aMMHOE HUCBEPCTHUKAaMU;pa
dbopmyn (opmybl BIIMSIHUC 0oTaTh
OpPraHu4cCKoOro aTOMOB B | HHOIUBU JyallbHO U
COCIMHEHHUS 110 MOJIEKYJIe B rpymIe
Macce (00bemy) YYeHnK
TIPOAYKTOB NOJIYYUT
cropanis BO3MO’KHOCTH
HAYYUTHCA
4/4 [ BxomHoit K3
KOHTPOJIb
Paznen 2. YIVIEBOJOPO/BI (11 4)
5/1 | Crpoenne KV | Knaccupuxanus | [lapocrepxneB | 3HaTh CTPOCHHUE Yuenuk IlosnaBareabHble | K
AJIKAHOB. 1 OPTraHUYECKHUX bI€ MOJENHN aJIKaHOB, UX OOLIYI0 | HAy4HMTCS: YV -YMeHne
T'omomoruue COETUHEHUN. MOJIEKYT bopmymny ONPEAEIATh ONPEAEIIATh
CKHI1 psI. I'omonornyecku AIKaHOB MIPUHAJICKHOC | TIOHSTHS,
Howmenxkiary W psn, Th C031aBaThb
pau TOMOJIOTH. OPTaHUYECKOT | 0000IIEHU,
H30Mepus CtpykTypHas O COCJIMHEHUS | yCTaHaBJIMBATh
HU30MEpHSL. K aHaJIOTHH,

OIPEICIIEHHOM




Crpoenue
aJIKaHOB.
Homenkiarypa
Y U30MepUs
HOMEHKJIaTypa
6/2 | CBolicTBa, KY dusnveckue u
MOJTy4CHHC 1 XUMHUYCCKHE
MPUMEHEHUE CBOICTRA
aJIKaHOB.
Hukmoankan AJIKATOB.
- Peaxius
3aMelIeHHUs.
[Tonyuenue u
MIPUMEHEHHUE
aJIKaHOB
7/3 | lpakTuyec V33 Hccnenosars
Kasi paﬁOTa CBOMCTBA
Nel. OpraHUYECKUX
Mpaswra TB COCIUHCHHA,
OTIPENIETTUTh UX
Kasecrsenn Ka4eCTBEHHBIM
0c COCTaB.
ompeieNIeH!
€ yriepoja,
BOJIOpO/A U
xJjopa B
OpraHU4eCcKu
X
COEIMHEHUS

X.

3HaTh OCHOBHEIE

CHOCOOBI OTYYCHHUS.

XUMHAYECKHUE
CBOMCTBA
LIUKJIOAJIKAHOB

y KJ1accy
YTII€BOJ0POI0
B, YMETh
00BACHATH
CBOMCTBaA
BCIICCTB Ha
OCHOBE
aHanu3a
cocTaBa n
CTPOCHUS
MOJICKYJI,
yMEHUE
MIPOTHO3HUPOBA
Thb
XUMHYECKHE
CBOMCTBA
BEIIECTB,
OOBICHSTH
yCIOBUS
MPOTEKAHUS
peaxkiuu,
3HATh 00JIaCTU
MPUMEHEHUS
BEIICCTB.
XapakTepusoB
aTh COCTaB U
OCHOBHEIC
HarpaBJICHUS
HCIOJIb30BaHU
o 51
nepepadoTKu
MIPUPOJTHBIX
HCTOYHUKOB
YTII€BOJI0POI0
B.

KJIaccu(pUIUpOBaTh
, CaMOCTOSITEIILHO
BBEIOMPATH
OCHOBaHUS u
KPUTEPHUH TUTST
KJaccu(puKanuy,
yCTaHaBIUBATh
IPUYUHHO-
CJIEICTBEHHbBIE
CBSI3H
PeryasituBHbie
YV - YMmenue
CaMOCTOSITENTEHO
OTIPEIeNIATH 1SN
CBOETO O0y4YeHHS,
CTaBUTH U
dbopmynupoBaTh
JUisl ce0s1 HOBbIE
3a/1auu B yuebe

KoMMyHuKAaTUBH
bie YY]I- YMenue
OpraHU30BBIBATH
yuebHoe
COTPYIHUYECTBO U
COBMECTHYIO
JESITENIbHOCTD C
YUUTENEM U
CBEPCTHUKAMH;
pabortatb
WHJIUBUAYAIbHO U




8/4 | Ankensl. YUH | Crpoenue JeMoHCcTpanumn
Crpoenue, 3 AJIKCHOB. :
TOMOJIOTHYE T'OMONIOrHYECKH | \fo ey
CKHM psf, 1 AL MOJIEKYJI

Homenkmarypa,
u3oMepus, H3OMepHS: M30MEpOB U
HOMEHKJIATY YIIEPOAHOI TOMOJIOTOB.
pa. eI,
CaoiicTBa M0JIOXKEHHUS
AJKEHOB U KpaTHOM CBSI3H,
X yuc-, mpauc-
MIPUMEHEHUE UsoMepuii.
XuMHyecKue
CBOMCTBA:
peaxus
OKHCIICHHS,
HPUCOETUHEHUS.
[IpumeHeHne
QIKEHOB
9/5 | Tpakruuec V33 | [lomyuenue
Kasi pabora
Ne 2.
[IpaBuna Th.
[Tonyyenue ITUJICHA,
STHIICHA U U3y4eHHE ero
HA3Y4YECHHE CBOJCTB,
€ro CBOICTB CHOCO0BI
cobupanus u
pacrno3HaBaHUs
(ka4. peakIum)
10/6 | ITousTre 0 KY Ankanuensl. | JlemoHcTpanuu
YIJIEBOJIOPO CBOMCTBA, : 3HAKOMCTBO C
nax. MPUMEHCHNE. | 6pasiamu

3HaTbh OCHOBHBIE

CTIOCOOBI TOTYYEHUSI.

XUMHYECKHE

CBOMCTBA aJIKEHOB

3HaTh OCHOBHEIC

CIIOCOOBI TOJTyYEHUSI.

XUMHYECKHE

CBOMCTBA AJIKAANEHOB

B IpyIIe

ITo3naBaTe/IbHBIE
YVY]I - YMenuue
OTpeesATh
ITOHSATHS,CO3/1aBaTh
0000111eHN S,
yCTaHaBJIMBATh
aHAJIOTHUH,
KJIacCU(PUITUPOBATH
, CaMOCTOSITEIIbHO
BBIOMPATh
OCHOBaHUS u
KpUTEpUHU YISt
KJ1accu(puKaIum,
YCTaHABIINBATh
MPUYUHHO-

CJICICTBCHHBIE CBS3U
PeryasituBubie

YV]I - YMmeHue
CaMOCTOSTEIILHO
OTIPEICIIATH TSN
CBOET0 00Yy4YeHMs,
CTaBUTh U
bopmynupoBaTh
st ce0sl HOBBIE
3a/1auu B yaeOe

KoMmyHukaTuBH
ble YY/I- YMmenue
OpraHU30BbIBATH
yuebHoe
COTPYAHUYECTBO U




[Ipuponusrit ITpuponHeli, | KaydyKoB COBMECTHYIO
Kayqyx. %HI?;;;;I;;CKH JIESITEIIBHOCTB C
b
pesnHa, YUUTEIEM U
300HUT CBEPCTHUKAMU;
paboTaTh
WHIMBUAYAIBHO
11/7 | AnkuHsI. KY Crpoenue [Tpubop s Y4yenuk Ilo3naBaTesibHbBIE
CTpOGHI/Ie, allCTHUJICHA. c061/1paH1/1;1 3HaTh OCHOBHEBIE Hay4yuTCs: yyz[ - YMeHuue
rOMOJIOTHYE I'omonoru n razos CIIOCOOBI MOTYYEHHUS. | OOBACHATE OIIPE/IeIIATh
o XUMUYECKUe BaJICHTHBIE
CKnn pA, M30MCDEL. . TTOHSTHSI,CO3/IaBaATh
H3oMepHs., HoMerKiaTypa. CBOICTBA aJIKWHOB BO3MOYXHOCTH 0GoGIICHIS:
aroma ’
HOMCHKJIATY duznyeckKue u
a, CBOMCTBa XUMHYECKUE yrieponaa, yOTAABTHRATY
b3, . 3aBUCUMOCTD aHaJIoruy,
" i_:fOHCTBa‘ CBOICTB KJIacCU(PHUITUPOBATH
MIPUMEHEHUE UMEHEHHUE
aECTHHeHa b BCIICCTB  OT | | caMOCTOSITEIIBHO
cocTaBa M| priGupats
CTpOCHUS
12/8 | ApeHbl. YUH | Crpoenue 3HaTh OCHOBHEIC mrr)[m ’ OCHOBaHHUS u
OeHzona. CIOCOOBI TOTyYEHUSI.
benzon u ero 3 A X y4 ruGpuzanyy | KPHTCPHA JUISt
rOMOJIOTH 30MEpHs 1 MMICCKIC , dopmsl | Kaccudukarm,
HOMEHKJIATypa. CBOICTBa apeHOB MOIICKYIL: yCTAHABIHBATS
duzndeckue u
OTIPENIETATh MPUYUHHO-
XUMHUYECKHE —
CBOICTBA o CJICJICTBEHHBIE CBSI3H
Gensona PeryasituBubie
OPTaHMMeCKOr | vy 11 yyenpe
[eHeTHYECKA VOU  |06006muTh VMeTh 00BACHATH O COCMMHCHUA | O CTOSTEIBHO
K
13/9 51 CBSI3b C3 3HAaHHUA 00 CBA3b MCXKIY . OIpEAEIATh LEIU
KIIACCAMH OTIpeICTIEHHOM Y
apomMaTHiec YTIeBOJOpOAax, KIacey CBOEro oGyueHus,
YTII€BOJIOPOIOB :
KX MOKa3aTh CTABHTE K
YTJIEBOJ0PO [POJICTBO OPMyYIHPOBATE
OB C M3YYICHHBIX JUIS ce6s HOBBIE
JIPYTHMHA YTJIEBOJIOPOIOB 3a1aun B yue6e
KJIaccaMu 1 BO3MOXKHOCTH
YTJIEBOJI0PO WX TTOTYICHUS U3 KOMMYHHKATHBH
JIOB HEOPTaHMYECKU X

ble YY/I- YMmenue




BEILIECTB.
Pentenue 3agau
Ha HAXO0XKJIEHUE

OpPTaHU30BBIBATH
yaeOHOe
COTPYIHUYECTBO U

MOJIEKYJIAPHOM COBMECTHYIO
bopMyIIBI JIeATEeITbHOCTD C
["a3006paznoro YUUTEJIEM U
yriesoxopoza no CBEPCTHUKAMU;
HponyKTam paborars
CrOpaHHsL.
WHINBUIYAIEHO
14/10| TpupoaubIii YUH | Ilpuponnsie YMmerb Y4yenuxk [Ho3HaBaTebHbIC
U IIOIIYTHBIC 3 WCTOYHMKHU OOBSACHATH HAY4YMTCSL: YV - YMenuue
He(TsIHBIC B B
Fa3(1]11 o~ YTI€BOZOPOAOB, CYILIHOCTh OOBSCHATH ONpENENATD
’ OPpAUPOAHBIA Tas3 XUMHUYECKUX BaJICHTHBIC
COCTaB U o o IIOHATHA,CO3daBaTb
H IIOITyTHBIN SABJICHUU, BO3MOXHOCTH
IpUMEHEHUE 0000111eHH S,
HO(TSHBIC ra3bl IIPOUCXOASIINX B aToMa
HE TOJIBKO npupoJe, OBITY M Ha | yIiIepoja, yCTaHaBJINBATDH
TOILTHBO, HO H IIPOU3BOCTBE; 3aBUCUMOCTh aHaJIoruy,
MCTOYHHUK CHIPBA OLIEHKH HX CBOICTB KJ1acCU(QUIMPOBATH
ans .
. MIOCIIEZICTBUI BEIIECTB oT
XHMEYECKOi oAt 5 111 , CaMOCTOSTEJIHLHO
MIPOMBILUIEHHOC SKOJIOTMHCCKH cocraba 1| BriGupatsh
H IrPaMOTHOIO CTpOEHHUS,
' OCHOBaHUs u
NIOBEJICHUS B THUIIBI
oKpysKaromeii cpene; | rubpuamsarun | KPATCPHA A
OLICHKH BJIUSHUSA , (bopMBI KTaCCH(pUKAIINH,
XUM.3arpsI3HEHUS MOJIEKYJT; YCTaHaBIIMBATh
OKpY’KaloIllel Cpelbl | ONpenesaTh MPUYUHHO-
Ha XKUBBIC HPUHAICKHOC criencTBEHHBIE CBSI3H
OpraHU3MEI, Th PeryasiTuBHbIE
0e301macHOTO OPTaHMMeCKOr | yy 1 yyenpe
oOpareHus 0 COEeTMHEHUS
CaMOCTOSITETTLHO
C TOPIOYNMU K
- onpeenénHon y | OPEACTATE Hen
TOKCHUYHBIM KJIaccy CBOETO 00y4eHHS,
u CTaBUTH H
BEILIECTBAMU bopMynupoBaTh

U1 ce0sT HOBBIE

3a/1auu B yuebe




15/11| Hedtp 1 1 | YUH | CocraB u O3HaKOMJIEHHE Ilo3naBaTenbHbIE
HeTEPOIy 3 CBOMCTBA ¢ oOpaszuamu YV - YMenune
KTBHI. HeTH, IIPOJYKTOB OnpenenaTh
CriocoOsr dusnveckue u HedTenepepabdo
MOHSTHUSA,CO3/1aBATh
nepepadoTKu XUMHYECKHE TKH
HetH CrocoObl nepe- | (KOJLUIEKIHS). 00001IeHHS,
pabotku HebTH yCTaHABIIMBATh
—TIeperoHKa aHAJIOTUH,
KPEKUHT. KJ1accuuImpoBaTh
Pasnen 3. Kuciioponocoaep:xkamme oprannuyeckue coenuenus (12 yacos) Tema Ne 6. Ciiuprsel 1 peHOJIBI - 4 yaca.
1 | OxgHOoaroMH 1 |KY Onnoaromubele  |ATIXP 3HATh BaKHEUIIINE Yyenuk ITo3naBaTeabHLIE | !
(16 | brc npeieTbHbBIC BEILIECTBA: OTAHOIL, HAYYHTCS YY]J :cmeicioBoe | DopmupoBan
) | mpenenbHbIC CIIUPTHI, METaHON, TIMIUCPHHE; | orpenenars YTCHUE YMCHHE | M€ OCHOB
CIIUPTBHI. CtpoeHue onpeaeJsaTh npuHaexKHoc | ONPENenTh SKOJIOrIeCK
Crpoenue, MOJICKYII, MPUHAJICKHOCTh T MOHATHUSA,CO3/1aBaTh | OU KYJIBTYPHI,
CBOMCTBA, (GyHKL. rpymia. BEILIECTB K OpraHHYecKor 0000111eHNS, COOTlieTCTBy
IOJIY4CHHC, Bonopou-Haa Pa3siIM4YHbIM KJ1acCaM 0 COEIMHEHUS yCTaHaBJIMBaTh 130)11(951
MIPUMEHEHHE CBSI3b. OpraHH4eCKuX K Kaccy | HAIOTNH, COBPEMEHHOM
N3omepus u COCIMHCHUU, CITHPTOB, KiaccuuupoBarts | Y YPOBHIO
HOMEHKJIaTypa. XapaKkTepu3oBaThb dbenomOB, ,CAMOCTOSITEIILHO 9KOJIOTHIECK
CBoiicTBa 001IIMe XUMHIECKUE yMeTh BHLIOUPATH oro
MeTaHoJIa CBOJICTBA 0OBICHSITH OCHOBaHUSA u | MBIIUICHHS;
(7TaHomNa), OpTraHHHCCKHX CBOMCTBa Kputepun nns | Pa3BUTHC
MMOIYYEHHUE U COCIMHCHUH; CIIUPTOB U | Knaccupukanuu, OIIbITa
IPUMEHEHHE. YMETb OOBACHATL | dopyorop  Ha | YCTAHABIMBATE IKoJIoTIIecK
3aBHCHUMOCTD OCHOBE IPUYHUHHO- "
ol SIGCTROT || excaemsenae | TR0
CTPOEHHS; z;);zzzil - | s, YMCHHC | nhaxTHuecko
HCI0JIb30BATH MOJTEKyI, CO31aBaThb, i
pruoOpEeTEHHBIE MIPUMEHSATD U | IeATEeIbHOCT

yMEHUe




3HaHUS U YMEHUS B
MPaAKTUYECKON
JESTENIbHOCTH U
IIOBCEITHEBHOMU
KUZHU

COCTABJIAITH
YpaBHEHUS PEaKLIMi,
OTpaXKarIINUX
B3alMOCBS3b
Pa3JIMYHBIX KJIACCOB.

3HATH CTPOEHUE
(dbeHona

2 | MHoroarom KY Mpmuoroaromusie | AIIXP
(17 | Hble cOMPTEL CIIUPTHI.
) | Drunenrauk OTUIICHTIINKOJIb,
TJIMLIEPUH.
o, uep
CBaoiicTBa.
TJIHLCPHH. [Ipumenenne
CBolicTBa,
MIPUMEHCHHE
3 | Ctpoenue, KY | ®enoisl.
(18 | cBoiicTBa 1 Crpoenue.
) | npumenenne BsanmHoe
dbenona BJIASIHUE aTOMOB
B MOJICKYJIC Ha
npuMepe
denona
4 | T'eneTnyecka VYOMU | I'enetnueckas
(19 | 51 cBs3D C3 | CBS3b CIUPTOB M
) | cnuproB n (enoma ¢
JIEBOIOPOIaM
(benona ¢ yr OPOA
u. Pentenue
yTIIeBOMOPO pacueTHBIX
AaMu 3a/madg mo
Pemenue XUMHYECKUM
3a11a4 o YPaBHCHHSIM
XUMHAYECKUM IIPH YCIIOBUH,
YTO OJTHO U3
ypaBHEHUSAM
pearupyronmx
1pH BEIIECTB JaHO B
YyCJIOBHH, N30BITKE.

YTO OJIHO M3
BEIIIECTB
B3STO B
H30BITKE

MIPOTHO3UPOBA
Thb
XUMHYECKHE
CBOMCTBa
BCIICCTB,
00BACHATH
YCIIOBHS
MPOTEKaHUS
peakuuid,
YCTaHABJIUBATh
3aBUCHMOCTD
MEXIY
CBOMCTBaMH
BEILIECTB,
crocodamMu ux
MOJIy4YeHUsT U
MIPUMEHEHUS.
YMeHue
MIPOBOJIUTb,
HAOIIOHaTh U
OITHCHIBATD
XUMHUYECKUH
IKCIIEPUMEHT.
XapakTepus3oB
aTh COCTaB U
OCHOBHEIC
HarpaBJICHUs
HCIOJIb30BaHU
s u
nepepaboTku
MIPUPOTHBIX
pECypCoB.
OTIPENIETISATh
MIPUHAIC)KHOC
Tb
OpTraHUYECKOT
0 COCIMHEHMUS

K KJ1accy

peoOpa3oBHIBATH
3HAKU U CUMBOJIBI,
MOJICIIA U CXEMBbI
JUTSt peleHust
yueOHBIX "
MMO3HABATEIbHBIX
3a7au4. 3HaTh
BO3JICUCTBUE
CIUPTOB u
(heHOJIOB Ha KUBOU
OpraHu3M.
PeryasitTuBHble
yyi

CaMOCTOATJIIBHO

-YMmenune

ONpEAENATh LU
CBOETO OOyYeHus,
CTaBUTb W
dbopMynupoBaTh
UIT  ce0s  HOBBIE
3amaun B yueOe,
yMEHHUE
COOTHOCHTH  CBOH
JIEUCTBUSL  C
TUTAHAPYEMBIMU
pe3ynbTaTamy,
OCYIIECTBIIATh
KOHTpPOJIb  CBOEH
NESITEIbHOCTH B
nporecce
JIOCTHIKEHUS
pe3yibTara.
KoMmyHukaTuBH
ble YY /I - YMmenue

OpraHu30BbLIBATH

u B
AKUZHEHHBIX
CUTYaIUsX;
OCO3HAHHBIMI
BBIOOp U
MIOCTPOCHHE
JIENIN: Q200171
WHIUBUIYaIb
HOU
TpPaeKTOPUHU
oOpa3oBaHwMs
Ha 0aze
OPUEHTHPOBK
U B MHUDE
npodeccuii u
npodeccuona
JTBHBIX
MIPeANoYTeHU
.




1 | KapOGouuiibH YUH | Anbnerupsi. 3HaTh OCHOBHBIE
(20 | BIE 3 Keronsl. CIOCOOBI TOTyYEHUSI.
) | coenuHenus Crpoenue menqecm/le
— aJIbJIETU/BI MOJIEKYJI. CBOMCTBA aJIbJECTUIOB
U KeMOHbl. DyHKIUOHAIBH
CgoiicTBa as rpymna.
MIPUMEHEHHE Wsomepus n
AJTbICTHIIOB. HOMEHKJIaTypa.
dopmanbaerun
Y aueTanbAeru;
CBOMCTBA,
MOJIy4eHHE,
IIPUMEHEHUE.
A1nieToH-
MIPEACTABUTEND
KETOHOB.
[Ipumenenune
2 | KapboHoBsie KY | OnHoocHOBHBIE 3HAaTh OCHOBHBIE
(21 KHCJIOTHI. peaenbHbIE CIIOCOOBI MOJIYUCHUA.
) HonqueHI/Ie, KapGOHOBBIE Xmimqecxne
CBOMCTBA U — CBOIiCTBa
KHCJIOT KapOOHOBBIX KUCIIOT
Ctpoenue
MOJIEKYII.
DyHKINOHAIBH
as rpymnma.
H3omepus u
HOMEHKJIATypa.
CaoiicTBa

KapOOHOBBIX

KapOOHMIBHBIX
COCIUHEHUH,
YMETh
00BACHATH
CBOMCTBa
aJbIETUIO0B U
KETOHOB Ha
OCHOBE
aHaIM3a
cocTaBa H
CTPOCHUS
MOJICKYII,
yMeHHue
MIPOTHO3UPOBA
Tb
XUMHUYECKHE
CBOMCTBa
BEIICCTB,
OOBICHSATH
YCIIOBHS
MPOTEKAHUS
peaxkuuii,

yCTaHaBIIMBATh
3aBHCHMOCTD
MEXITY
CBOMCTBaMH
BEIIIECTB,
cnocobamMu ux
MOJTyYeHUS U
MIPUMEHEHHUS.
YMeHue
IIPOBOOUTD,
HaOJIFOHaTh U

yaeOHOe
COTPYJHHYECTBO
COBMECTHYIO
JIeSITEIIbHOCTD c
YUHTENIEM u
CBEPCTHUKAMHY;
paboTtatb
WHJIUBHUIYaJIbBHO U
B rpymre,
@opMHUpOBaHUE U
pa3BuTHe
9KOJIOTMYECKOTO
MBIIIICHHUS],
YMEHHE IPUMEHSATh
ero B
MM03HABATEJIbHOM,
KOMMYHUKATUBHOU
, COLIMAIbHOU
MPaKTUKE "
npodeccuoHanbHO
71 OpUEHTALIUH.

Ha6nronats u
OITMCEHIBATh
XUMHUYECKUI
AKCIEPUMEHT c
IMOMOIIBIO POJTHOTO
s3pIKa U SI3BbIKA
XHMHH.




KHCIIOT.
[Ipumenenue.
Kparkue
CBEJICHHSI O
HENPeIeTbHBIX
KapOOHOBBIX
KHCIIOTax
3/22 IpakTnyec V33 Hccnenosartb AIIXP
Kasi pabora
Ne 3.
IIpaBuna Th.
«CpoiicTBa CBOICTBA
KapOOHOBBIX KapOOHOBBIX
KHCIIOT» KHCIIOT,
00yCIIOBJICHHBIC
HaJU4IMEeM MOHA
BOJIOpO/IA U YMETb MPOCIEKUBATD
KapOOKCHIIbHOM FEeHETUYECKYIO CBSI3b
TPYTIIBL. MEXTy KapOOHOBBIMH
4 | I'enetnuecka YOWU | I'enernueckas KHCJIOTaMU U APYTUMH
(23 A CBA3b C3 CBA3b KJIacCaMH
) | kapOOHOBBIX KapOOHOBBIX OpTraHUYeCcKUX
KHCJIIOT C KHCIIOT C COCIMHECHU
JIPYTHMHA APYTHMH
KJlaccaMu KIIACCAMIH
OpraHn9ecKn OPraHUYECKHX
X 5 COEIMHEHU N
COCAMHCHNH. Pemienue 3amau

Ha OIpEJEIIEHNE
MacCOBOH J0JIN
BEIX0J1a
MPOAYKTA OT
TEOPETUYECKHU
BO3MO>KHOTO.

OIIUCEHIBATH
XUMUYECKUN
AKCIIEPUMEHT

KoMMyHMKAaTHBH
ple YY /I - YMmenue
OpraHHU30BBIBATH
yaeOHoe
COTPYIHHYECTBO
COBMECTHYIO
JIeATEeTbHOCTh c
YUHUTEIIeM
CBEPCTHUKAMH;

paboTaTh
WHIUBHyaTbHO
B

rpyne

Tema 8. Kupsbl. Yriaesoasl - 4 yaca.




1 | Cnoxuble YUH | Cnoxuble OIIPENEIATh Y4yenuk ITo3naBatenbnbie | PopMupoBaH
(24 3(1)]/1}')])1. 3 3(prBI, IIPUHAAJICKHOCTh HAYYHTCHA \Y y]__[ — CMBICJIOBOE ue OCHOB
) | Kupsl XKupsl. BCIICCTB K OIpEIEIATh yreHue,  ymenue | OKOJIOTHICCK
Pa3IMYHBIM KJ1accaM Ol KyJIbTYpBHI,
Haxoxnenue B MPUHAJJICKHOC | ONPEAEIATh
OpraHUYECKUX COOTBETCTBY
pUpoJIe. Th NOHATHA,CO3/IABATE | (/oo
CaoiicTBa. opranmyeckor | 000OIEeHHs, COBPEMEHHOM
[Tpumenenue. 0 COEIUHEHHs | YCTaHABIUBAThH y YPOBHIO
XuMus B K KJIaccy aHaJIOTUH, IKOJIOTHYECK
IMOBCEIHEBHOM KapOOHOBBIX KIaccupuuponars | Oro
HKU3HH. KHUCJIOT, CaMOCTOSITENILHO MBIITICHHA.
Motomue u 3¢upoB u BBIOMpATh
YUCTSIIINE JKUPOB. OCHOBaHUs u
CpeICTBa. KpUTEpUHU VTS
KJIaccupuKauu
2 | YrueBopl. YUH | I'moko3a. 3HaTh CTPYKTYpHBIE PopmMupOBaH
(25 | T'moxo3a. 3 Crpoenue (hOopMyIIBI TITIOKO3bI ue  OCHOB
) | Omurocaxap MOJIEKYJIBI. U (PYKTO3BI. 9KOJIOTUYECK
WIBL. CBolicTBa OM KyJbTYPBIL,
Caxapo3za TJIFOKO3BI. COOTBETCTBY
IIpumeHeHue. 101171
Caxaposza. COBPEMEHHOM
CaolicTBa, y YPOBHIO
MIPUMCHEHUE 9KOJIOTUYECK
oro
MBIIIICHHS.
Kpaxwman u YUH | Kpaxmain u Kosaexuumn. 'YMenune CTaBUTH u
LEJUII0JI03a — O3HakoMJIeHHE [IPOBOJUTb, opmymmpoBath
OpCACTaBUTCIIN C 06pa3uaMI/I HaGHIOI[aTB u JJIA ce0s HOBEIE
MIPHPOJTHBIX
HEHEMe OB HPAPO/IHBIX 1 OIHUCHIBATH 3amaun B yueOe,
POB. HCKYCCTBEHHBIX . MeHHe
Peakimu XUMUYECKAN y
BOJIOKOH. COOTHOCUTb ~ CBOM
MOJIMKOHICHCAIl PKCTICPUMEHT 0
nn. Ousuyeckue ACUCTBHA ¢
1 XIMITIeCKIe TUTAHUPYEMBIMU
CBOICTBA. pe3yJibTaTamu,
Haxoxnenue B OCYILIECTBIIATh

IPUPOJIE.




IIpumeHneHue.

KOHTPOJIb  CBOEH

AueratHoe NeSATeJIBHOCTH B

BOJIOKHO. nporecce
IIpakTuuec V33 | Unentuduxauu | AIIXP 3HaTh CraButb u | ®opmMupoBaH
Kasi paéora s OpraHM4eCKuX KaueCTBCHHbIC dopMyIHpoBaTh HEe M OCHOB

Ne 4. COCTMHCHUI peakuuu Ha o1 ceba  HOBble | YKOIOTHYECK

IIpaBuna Th. OpraHnveCcKne 3agaud B ydeOe, Oi KyJbTYpBI,
«Penienne COCAMHEHUA yMetHe COOTBETCTBY
IKCIIEPUMEH COOTHOCHTE ~ CBOM | oh
TaJIbHBIX efcTBHs o | COBPEMEHHOM
3a/a4 Ha IUIaHUPYEMBIMH y ~ YPOBHIO
HOJIy4CHUE U pesyIbTATAMH, Zl;gnomqecx
Eicn%HaBaH OCYMECTRILITE _ | MblIeHus.
OpraHuuecKkH KOHTPOJb  CBOEH

X BEIECTB)

JACATCIIbHOCTH.




Pasnen 4. A3oToconep:xaiue oprannieckue coequHenus (4 yaca)
Tema 9. AMUHBI H AMMHOKHCJIOTHI -2 yaca.

AMUHBI.
Crpoenue u
CBOICTBA.
AHUIMH —
MpEeACTaBUTE
JIb
apoMaTruyec
KHUX aMHHOB

YUH

AMMUHBI.
Crpoenue
MOJIEKYJL.
AMuHorpymmna.
duznyeckue u
XHUMHUYECKHE
CBOMCTBA.
AHnnuH.
CBoiicTBa,
MpUMEHEHUE.
AneratHoe
BOJIOKHO

(29

AMWHOKHCT
OTHI.
N3omepus,
HOMEHKJIATy
pa.
CsoiicTBa n
MIPUMEHEHHE

Hsomepus u
HOMEHKJIATypa.
CsoiicTBa.
AMHHOKHUCIIOTHI
Kak amgorep.
OpraHu4ecKue
COEIMHEHMUS.
[IpumeHeHne

JlokazarenbcTBoO
HaJTY U
(yHKIMOHATIBH
BIX TPYIII B
pacTBOpax
AMHHOKHUCIIOT.

OnpeneasaTb
HpI/IHa,Z[JIe)KHOCTb
BEIIECTB K
pa3JIMYHBIM KJlaccam
OpraHUYEeCKHUX
COCIMHEHHUH

3HaTh
¢buznyeckue u
XUMHYECKHE
CBOMCTBA
AMHHOKHUCIIOT

YuyeHuk
HAYYHUTCH:
OnpeaesiTh
MIPUHAJIEKHOC
Thb
OpraHUYECKOT
0 COCJIMHEHHS
K KJIaccy
a30TcoIepKalll
nX
OpraHUYECKUX
BCILIECTB,
yMETh
OOBSICHATL KX
CBOMCTBAa  Ha
OCHOBE
aHaIm3a
COCTaBa H
CTPOCHHUS
MOJIEKYL.

. YMmeHue
MIPOBOJIUTb,
HaOIIO4aTe "
OITHMCHIBATH
XUMHUYECKHH
AKCIIEPUMEHT..,

Ilo3HaBaTenbHBIE
YVY]I — cMbIcOoBOE
YTeHHE,  yMEHHE
OTIPECTISATh
MTOHSATHS,
CO3/1aBaTh
000011eHNs, ycTaHa
BJIMBATh aHAJIOTHH,
KJIACCU(UUPOBATH,
CaMOCTOSITIIEHO
BBIOMpATH
OCHOBaHUs u
KpUTEPHUU JUIS
KJIaccu(pUKaIuu
HYKJICMHOBBIX
KHCIIOT..
PeryasituBHbie
yvia -
CaMOCTOSITETTLHO
OTIpEETATh  IeTH
CBOEro oOy4eHus,
CTaBUTh u
¢dbopmynupoBaTh
IUist  ceOs  HOBBIE
3amaun B yueOe.

VYmMmenue

JINYHOCTHBI €
pe3yJbTaThl,
hopmMupyeMbl
pu
U3Y4YeHHUH
paszznena:
dhopMupoBaH ue
OCHOB
3KOJIOTUYECK O
KYJIBTYPBI,
COOTBETCTBY
1197
COBPEMEHHOM Y
YPOBHIO.

Tema 10. Beaku -2 yaca




benku — KY | benku — 3HaTh BakHeWINe Y4yeHuk MetanpeameTHsblie | GOpMHUPOBaH Ue
MPUPOHBIE MIPUPOIHBIE BELIECTBA OENKY; HAY4YHUTCH: pe3yabTaThl, OCHOB
TOMMEpEL. MOUMEpBL. XHMIYECKHE (dbopMUpYyeMBIC IIPH | SKOJIOTHYECK Oi
CBOMCTBa OCHOBHBIX W3YyYECHUU pazzienia; | KyJIbTyphl
Cocras, Cocras, yd pasi YARTYPBL,
KJ1aCCOB ITo3HaBaTeJabHbIE COOTBCTCTBY
CTPYKTYpa CTPYKTypa .
CBOMCTBa ’ CBOMCTBA ’ Uit YV —cubiciosoe | P
; ¢ . C(ﬁ)eﬂI/IHeHI/II/I, yrenume,  ymerue | COBPEMEHHOM y
CJIKOB CIICXHU B OBHIO
00BSICHATDH OTIPEIENIATS yp
MOJYyYCHUH U 3aBUCUMOCTh AKOJIOTUYECK OT0
N TOHSTHS, .
CHHTe3e OeIKOB. CBOICTB BEILIECTB OT MBIIIJICHUS;
MX COCTaBa CO3AaBath pasBUTHE ONbITA
XuMus u YUH | Xumus u O6pasisl 606
CTPOECHUS, 0000IICHHA, 3KOJOTHYECK U
310pOBbE 3 310POBBE. JIEKapCTBEHHBIX
yMeTh yCTaHaBIIMBATh OpUEHTHUPOBA
YeIIOBEKa. JlekapcTBa, npenapaToB 1 -
HUCII0JIb30BaTh aHaJIOTUU, HHOH
BUTAMHHOB. .
hepmeHTSI, 6 IIPAKTHYECKO U
OGpastsl npuoOpeTeHHbIE KJIacCU(PUITUPOBATH
BUTAMUHBI, JEATEIIbHOCT U
CpEeLICTB 3HaHUS U YMECHUS B , CaMOCTOSITEIIbHO
FOPMOHIBL, IPAKTUYECKON BBIOMpATH B
TUTUEHBI U
MHUHEpAIBHBIE YKU3HEHHBIX
KOCMETHKI. JeSTeTbHOCTH U OCHOBAHHUS | cuTyaiusx;
BOJEL. o i
a TTOBCETHEBHOM KpUTepuu UL | 0OCO3HAHHBIN
[Tpobnemsl,
YKU3HU KJ1accuukanuu,
CBSI3aHHBIE C
OLICHUBATH U yCTaHaBIIMBATh
TIPUMCHCHHCM KOPPEKTHPOBATH MPUYUHHO-
JlexkapcTBEHHBIX
p CBOE€ IIOBEJICHUE B CIIEICTBCHHBIC
npenaparoB
CBS3M SI3bIKA U
SI3bIKa XUMHUHU
Pa3nen 5. BoicokomoJiekyasipabie coequHenusi (4uaca)
Tema 11. CunTeTHYeCKHE MOJIMMEPDI - 44aca
IToustue o YUH IMougarug o O06pa3ibl 3HATh XUMHUYECKHE YueHuk ITo3naBaTebLHDBIE
BBICOKOMOJIE 3 BBICOKOMOJIEKYII mIacTmMacce, CBOMCTBA OCHOBHBIX HAy4YUTCH: A% yll —
KYJSIPHBIX SPHBIX CHUHTCTHICCKUX | KJTACCOB YMCHHE CaMOCTOSITEIILHO
Ka OB OpPTraHUYECKUX MIPOTHO3UPOBA
COCIMHECHHUS COCTMHEHUSX. yayK P . p p BBIOMPATH
u COEIMHECHMUII; Tb
X. Crpoenue OCHOBaHUS u
CUHTETUYECKUX | YMeTh XUMUYECKHE
Ilnactmacest MOJICKYL. BOJIOKOH UCIIOIB30BaTh cBOlicTBa KpuTepun AT
1 BOJIOKHA. [TonuaTHIeH. pruoOpeTEeHHBIE BEIIIECTB, KJaccuukanum,
[Honunponunex. 3HAHUS U YMEHUS B | OOBSCHATH yCTaHaBIIMBATh




CunreTnueckue MPAaKTUYECKOU YCIOBHUS MPUYHUHHO-
BOJIOKHA. JeSATEIbHOCTH; MIPOTEKaHUs CJIEJICTBEHHBIE
Hrorosas VK | Ypok kourpons, OLIEHUBATH CBOU peakiuii, CBSI3H, yMEHUE
KOHTPOJIbLHA OLICHKH 1 yueOHbIe } YCTaHABIIMBATh | CO3/aBaTh,
aNe 2 KOPPEKITHH JOCTHKEHUH, i/[ELB;(/ICHMOCTB IIPUMEHATD u
SHAHMI COOTHOCHTD CBoﬁiiBaMn peoOpa3OBEIBATH
yaAITHXCA MPUIIOKEHHBIE B 3HaKU U CUMBOJIBI,
YCHIIHS C ’ MOJICJIA U CXEMBI
crocobamu ux
MOJTY4YEHHBIMU | nonyuenmus u | M2 perieHus
Pe3yJIbTaTaMu CBOCH | rpyvienenus. y4eOHBIX u
NeSATeTbHOCTH VMeHHe MMO3HABATEJIbHBIX
COBEPIICHCTBOBATDL | [IPOBOJUTH, 3ajad.
HaOmonate U | PeryasitTuBHbIe
OIIMCHIBATh YV - VYwmeHue
XUMHUYECKUI dbopmymupoBaTh
OKCHCPUMEHT. | nig  ceOst  HOBBIE
XapakTepus3oB
aTh COCTaB U
OCHOBHBIE
HaIpaBJICHUs
HCIIOJIH30BaHU
s IOJIUMEPOB B
MIPOMBIIIUIEHHO
CTH.
O60061eHne KY
3HaHUM MO
Kypcy
OpraHUYECKO
W XUMHUH.
Opranunueck KY
ast XuMus,
YEJIOBEK U

npupoja




KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE 110 YYEBHOMY NPEJIMETY «XUMMUS», 11 KJIACC,
(yueOonuk I'. E. Pyasutuca u @. I'. @eabamana u «Xumus.l1 kiaace»)

No Tema ypoxka | Ko | T | Coze Hcnoab3oBa HeneBas [Inanupyemsle pe3ysbTaTsl
I- | ¥ | pxKaH HHE YCTaHOBKA
\ BO | I ue o0opynoBaH
1 Ja- ust Toukn
I co |y pocra [penmeTHBIE MeranpeaMeTHbIe JIMYHOCTHBIE
B P
0
K
a
Tema 1. BaskHelilune XuMu4yecKue NOHATHA U 3aKOHBI -4 4
1 | Atom. 1 |K Atom. 3HATH BeinyckHUK Ilo3HaBaTenbHbBIE YyscTBO
XHAMHYECKUI Y | Hsorom. OCHOBHBIC HayuuTcs nonumars | YYA -  YMenuwme | TOPAOCTH 32
5JIEMEHT. Xumudec Teopun XuMun, pu3MUECKUil CMBICH | ONPEICIISTH POCCHHUCKYIO
. NPOBOIUTH Ha BKJIa
N3oTomsl. KU poBoa .. | Ilepponnyeckoro HOHSITHA,CO3aBaTh YKY 1
N CaMOCTOSITENIbHBIN 6506 PYCCKHX y4EHBIX
HUS
pOCTBIE U JJIEMEHT, OMCK XIMIUe- 3aKOHA 00001menus, B Pa3BHTHE
CIIOYKHBIE IpoCTOe CKOif J.HW. Menaeneesa u | yCTaHaBIMBATh XM,
BelIeCcTBa BELIECTBO, uH(OpMaIMY; Ha  €ero  OCHOBE | aHaJIOI'MH, gopmuposanue
OKCHJIbI, OOBSACHATH KJIACCU(UIIMPOBATh, | OTBETCTBEHHOI'O
TUIPOKCH 3aBUCUMOCTb CaMOCTOSTEIILHO OTHOLICHUS K
bl CBOICTB BBIOMpATh OcHOBaHus | Y 1CHHIO,
(ocHOBaH XUMHYECKHX U KpUTepUu Ui FOTOBHOCTH 1
pHTep CIIOCOOHOCTH
us u JJIEMEHTOB U KJ1accuuKaluu, OGYHARONIHXCS K
KHCJIOTBI), 00pa3oBaHHBIX HWMHU | YCTaHABIUBATh CaMOPa3BUTHIO I
coJIt BEILIECTB oT MIPUYUHHO- caMmo00pa30oBaHH
2 | Macchl BeliecTs, 1 | K | BemectBo | Bechbl 3IIEKTPOHHOTO CIIEICTBEHHLIE CBSA3H. | 0 HA OCHOBE
3aK0H Y4 . XumMuuec IEKTP YCTaHaBJIUBATH CTPOEHUS aTOMOB. MOTHBAIIUH K
COXpaHEHUs U Kast OHHbIe | IPOCTCHIINC OOYH4CHHIO H 11O
MPEBPALLECHUS peaxius hopmyist 3HAHUIO
SHEPTUH [IPU BCILCCTB 110
XUMHYECKUX MacCOBbIM
peaKkuusx AOISIM

DJICMCHTOB.




3 | 3akoH 3aKkoH Becnl
IIOCTOSHCTBA IIOCTOSIHC IJICKTPOHHBbI
) | cocraBa BEIIECTB. TBa e
Bemecrsa COCTaBa,
XUMH-
MOJIEKYJIIPHOTO U
yeckas
HEMOJIEKYJISIPHOT bopmya,
0 CTpOCHUA pacy€Thl
o
dbopmyna
M
4 | Bxoauoi Brrasien
KOHTPOJIb
Tema 2. Ilepuoanyeckuii 3aK0H M EPHOAMYECKASA CHCTeMa XUMHYecKHX 3JeMeHTOB JI. 1. MenneneeBa Ha OCHOBE y4eHHs O CTPOCHUH
aToMoB - 3 4
1/ | Ilepuonnueckuii [I3ullC, | demoncrpan | Haxonutb BobinyckHuk IHo3naBaTenbHbIC dbopMupoBaHue
4 3aKOH U CTPYKTYypa HH: HEOOXOMMYFO HAYYHTCH YYA -YMeHne | OCHOB
[lepuoanueckas [CX5. I[ICXD UM | uadopmanuio B 9KOJIOTHYECKOU




2/5

cucTema
XUMHYECKHUX

anemenTtoB J[.1.
Meunneneesa.

3aKOHOMEPHOCTH
B U3MEHEHUU

CBOWCTB
XUMHYECKHUX
AJIEMEHTOB

[Ipuunna
epuoany
HOCTH B
W3MEHEHU
U CBOWCTB
XUM.
3JIEMEHTO
B.
[Tepuoabt
Y TPYIIIBIL.
13 u
CTpPOEHHUE
aToMa.
CoBpemeHn
HOE
MOHSTHUE O
XUMHUYECK
oM
JJIEMEHTE.
CoBpemMeH
Has
opmymp
oBka [13.
[Iprunna
TepUuoaNY
HOCTH B
W3MEHEHU
U CBOWCTB
XUMHUYECK
ux
3JIEMEHTO
B.

HCTOYHHKAX
Ppa3HOTIo THIIA,

nepeBoINTH

uHpopmaruio u3
OTHOM 3HAKOBOU
CHCTEMBI B

Apyryto (u3

TaOJIMIIBI B TEKCT).

00BSACHATH
3aKOHBI
JIMAJCKTUKU Ha
npuMepe Ha
KOHKPETHBIX
npumepax [1C;
3HATb OCHOBHOM
3aKOH XUMHH -
MEPUOTNYECKU I
3aKOH;
XapaKkTepu3oBaT
b DJIEMEHTHI
MaJIbIX TIEPHOJIOB
o MX
MTOJIOKEHUIO B
I1C;
¢popmynupoBaTh
CBOU
MHPOBO33PEHUYECK
1€ B3TJISA/IbI;

BeinyckHuK
MOJIYYUT
BO3MOKHOCTh
HAYYUTbCSH:
WJUTFOCTPUPOBATH HA
puMepax
CTaHOBJICHUE U
3BOJIIOLIUIO
OpraHUYEeCKOU
XMMHH KaK HayKd Ha
pa3IMyYHbIX
HUCTOPUYECKHUX

9Tallax €€ pa3BUTHUS,

HCIIOJB30BaTh
METO/bI HAay4YHOI'O
IIO3HAHUA npu
BBIINIOJTHCHHUH

MIPOEKTOB U y4eOHO-
HCCIIEI0BATEIbCKIX
3aj1a4 M0 U3YyYCHHIO

CBOICTB, CIOCOOOB

OTIpeNIeNATh OHSATHS,
CO3/1aBaTh
000011IeHMS,
yCTaHaBJIUBATh
aHaJIOTUH,
KJaccu(puIupoBaTsb,
CaMOCTOSITEJILHO
BbIOMpPATh OCHOBAHUS
U KpUTepuu s
KJIacCU(pUKaLuHy,
yCTaHaBJIMBATh
NPUYHHHO-
CJICZICTBEHHBIE CBSI3U
PerynstusHbie YY ]
- YMeHue
CaMOCTOSITENILHO
OTIpeNIeNIATh LIeNTN
CBOEro 00y4YeHHs,
CTaBUTh U
dbopmyIupoBaTh s
ceOst HOBBIE 3aJ1a4M B
yaebe

KoMmyHHKkaTuBHBIE
YV - YMmenue
OpraHU30BbIBATH
yuebHoe

KYJIbTYpBI,

COOTBCTCTBYIOII]

€U

COBPEMEHHOMY

YPOBHIO

9KOJIOTHYECKOI0

MBIIIJICHUA,

Pa3BUTHC OIIbITA
9KOJIOTHYCCKH
OpPUCHTHUPOBAHH

on

pehIeKCHBHOOIT

€HOYHOU "

MPAKTUYECKOMN
JEATEIIbHOCTH B

JKM3HEHHBIX
CUTYaIHIX;
OCO3HAHHBIN
BBIOOD U
MIOCTPOEHHUE
nanbHenmen

HHAUBHUAYAJIBHO

1 TPAaCKTOPHUH

o0Opa3oBaHMsI HA

Oase

OPHUCHTHPOBKHU B

MHpe
npodeccuii u

npogeccuoHalb

HBIX

MIPEATIOYTEHUH.




3-/6 | Crpoenue Atomuble | JleMOHCTpal |[CPABHHBATH
37EeKTPOHHBIX opouTaH. un: DIIEMEHTHI MAJIBIX M
060I0YeK ATOMOB Onextpon | TICXD UM, [6onbmmx
XUMHUYECKHX Had Tadmuipl - [TCPHOIOB,;

Kirac- «DNEKTPOHHEI
5JIEMEHTOB cupucan | o b

s DIIeMEH-

OB aTOMOB»

4/7 | BaneHTHOCTS. CrereHb YMmeth
BaseHTHbIE OKHUCJICHH PaCIIMCHIBATh
BO3MOKHOCTH U AU HIEKTPOHHYIO
pa3sMephl aTOMOB BAJICHTHEI KOH(Uryparuo
XUMHUYECKHX e
3JIEMEHTOB BO3MOHO

cTH

XUMHYECK

X
5JIEMEHTO

B’
BO30YX/I€

HHOE
COCTOSHHE
aroma.

MOJTy4eHUS
pacro3HaBaHUs

BCIICCTB

COTPYAHUYECTBO U
COBMECTHYIO
JeSATETbHOCTh C
YUUTEIIEM U
CBEpPCTHUKAMU;
paboratb
WHIUBUIYaJIbHO U B
rpymre
ITo3naBaTesibHBIE
YV -YmMmenue
OTIPENIETIATh TOHATHS,
C03/1aBaTh
0000111eHM S,
yCTaHaBIUBATh
aHaJIOTHH,
KJ1IacCU(HUITUPOBATH,
CaMOCTOSITEIIbHO
BBIOMpATh OCHOBaHUS
U KpUTEepUU  JUIs
KJIacCU(pUKaluH,
yCTaHaBJIUBATh
MPUYHHHO-
CJICICTBEHHBIE CBSI3U

Tema 3. CTpoeHue BemecTBa - 4 4




1/8

Xumuaeckas
cBs13b. MonHas n
KOBaJIEHTHas
XUMHAYECKHE
cBs3u. Tumel
KPUCTAJUTHYECKUX
pEIIEeTOK.

Xumuaec
Kas
CBS3b.
Buner
XHUMHYEC
KOH
CBSI3H.

Kpucranmmyec
KHE PeleTKH

3HaTL NOHATHS
«XHMHYECKast
CBSI3b» BHIbI
CBS3€i1, TUIIBI
KPUCTAJUIMYECKUX
pELIETOK, TEOPHIO
XUMHYCCKOM
CBsI3U,

BopinyckHuK
HAYYHTCSl [TOHUMATh
¢bu3nvYeckuii  CMBICI
[Tepuonuueckoro
3aKOHa
J.N.
MenpenaeeBa u
Ha  ero

OCHOBE
00BACHATH
3aBUCHMOCTD
CBOMCTB
XUMHYECKUX
9JIEMEHTOB

5
00pa3oBaHHBI
X AMHA
BEIIECTB OT
AJIEKTPOHHOTO
CTpOCHUS
ATOMOB.

Ilo3HaBaTebHBIE
YYI :CMBICIIOBOE
YTEHUE yYMEHHE
OIIpEEIIATh
HOHATHS,CO3/]aBaTh
000011IeHMS,
VYcraHaBiuBaTh
aHaJIOTHH.
OCYIIECTBIISATh
KOHTpPOJIb CBOEH
JeSITeIbHOCTH B
npoiiecce
JOCTH)KEHUS
pe3yJibTarta.
KoMmyHukaTuBHbIC
YYA - VYwmeHue
OpPraHU30BBIBATH
yuebHoe
COTPYJHUYECTBO
COBMECTHYIO
JeSITENIbHOCTD C




2/9 Meramuueckas u Bonopon |- monenu JIeATEIIbHOCTH.
BOJIOPOIHAs Hat —  kpucrammmyec | MPUMEHITH
cBsA3U Tunsl CBA3E, €€ | kux pemerok | MOTYHCHHBIC
KPUCTAJUTUYECKUX pOJIb B SHAHMA oA

dbopmupo pemieHuss  3aja4
PCIICTOK. BaHUU Pa3JIMYHOTO
CTPYKTYp YpOBHS
ouormoau
MEpPOB.
Boaopon
Has CBS3b
BOJIOPOJIH
asi CBS3b
U €€ poJib
3/10 [Tprunnbl H3otonu yMeTh
MHOT000pa3Hs A UCII0JIb30BATh
BCIICCTB AJ?P;TPO nproOpeTeHHbIe
Msomepi SHAHMA M yMEHNA
B MIPAKTHUYECKOU
. JOEATECITHbHOCTH.
I'omomor
ust
4/11 HucnepcHbie 3o1mH, O0pasibl yMeThb
CHCTEMBL. renu, WCIIOJIb30BaTh
TIOHSTHE pHOOpETEHHBIC

3HAHUS U YMEHUS
B [IPAaKTUYECKOU
JeSITEIbHOCTH.

yUUTEIIEM
CBEPCTHUKAMH,
paboratb
WHWBUIYAIILHO H B
rpyIIe.




O06006uIeHne N [[lonsarue o
3HAHUH 10 TEMaM C3 | AucCnepcH
« OCHOBHBIE on
3aKOHBI XUMUU. E[H;gﬁrpe(;
113 TIC JIAM, s asa
Crpoenue i
BELIECTBAY. JIUCTIEPCH
OHHas
cpena.
Kinaccud
UKaIWsI
JIMCIIEPCH
BIX
CHCTEM.
Tema 4. Xumuyeckue peakuuu - 7 4
1 CymHocTsb # VY | Knaccud | Jemoncrpan | O0bACHATH ITo3naBaTe/ibHBIE JInyHOCTHBIE
(13) Kiaccupukany 1 | vxanus | W 3aBHCHMOCTb YVYJI — cMBICTIOBOE pe3yabTaThl,
A1 XUMHYECKHX H3 | XxuMuec | PasmudHbIe | cpoiicrp pemects YTEHHE, YMEHHE (popmupyembie
peaKuuit X THIIBI OT HX COCTaBa U fpH M3YHCHHIH
PCaKINK |y pvigeckux CTPOCHHS OIIPEIeNISITh MOHATHsL, | Do ACTA:
B peakmil, ’ CO3TABATE dopmupoBaHue
HEOpTraHu co31aBaTh OCHOB
yeckoii u | PHACOOMBITEL | canocrosTensHO 0606IEHN, YCTAHABT | 50 n0rmuecKoii
opraHuye o AJITOPUTMBI UBaTh aHAJIOTUY, | KyIbTYpHI,
CKOM OPTAHUYECKO | [1oopaparo e ol KJ1accu(pUHUPOBATh, COOTBETCTBYIOII
XHMHH TI0 1 XuMun ESTEIEHOCTY I CaMOCTOSTIIEHO eit
Efﬁ'ﬂﬂqH pelenns 3a1a4 BBIOMPATh OCHOBAHUS ;;zlzih}’fHHOMy
TpU3HaKa TBOPIECKOTO 1 1 KPHISPHI B L oornueckoro
M. IIOMCKOBOI'O KIaccupuKanum, MBIILICHHS
OcobeHH XapaKTepa; yCTaHaBINBATE Pa3BHTHE OIBITA
ocTr (dopmyaMpoBaTh TTPUIHHHO- 9KOJIOTHYECKH

CJIICACTBCHHBIC CBA3U,




peakui
B
opraHuye
CKOM
XHMHH.
Peaxnuu
MpucoeIu
HEHHS,
MOJIUMEDP
H3allHH,
3aMellcH
Ui U
HU30MEpH3
aryu B
opraHuye
CKoOMt
XHUMHH

(14)

CxopocThb
XUMHYECKHUX
peakiuim.
®daxTopsl,
BIIMAOIINE HA
CKOPOCTb
XUMHYECKHX
peakuuii

XUMH4yec
Kas
KHUHETHKA

I'omoren
Hasg u
rerepore
HHAast
cpena.
OHeprus
aKTHBaLA
H.
Kunernu

JdemMoHcTpan
us:JIO Ne 1
- BIIMSHUE Ha
CKOPOCTb
XUMHYECKOH
peaKuuu:
KOHIIEHTpalX
M
MTOBEPXHOCTH
CONPUKOCHOB
e-HUs
pearupyto-

MOJTY4EHHBIX
pe3ynbTaTOB;
Oll€eHUBATH
00BEKTHUBHO CBOU
yueOHbIE
JIOCTHKCHHS;
NPUMEHATH
MOJTyYCHHBIC
3HAHUS IS
penieHus 3aaa4y
Pa3IUYHOTO
YPOBHS;
onpeneasiTh
XapakTep cpeibl B
BOJTHBIX
pacTBopax
HEOPraHUYECKUX
BEIIIECTB;
HCNO0JIb30BATH
IpUOOpETEHHbBIE
3HAHUS U YMCHUS
B IIPAaKTUYECKOU
JIeATETbHOCTH U
IOBCETHEBHOMU
JKU3HH JIJIS
00BsICHEHUS
SIBJICHUH,
MIPOUCXOIAIINX B

YMEHHUE  CO3/aBaTbh,
OPUMEHSTh u
peoOpa3oBLIBATh
3HAKM M CHMBOJIBI,
MOJIENI ¥ CXEMBI JUIs
penieHust yueOHbIX U
II03HABATEIbHBIX
3amay.  PackpbiBath
OHOJIOTUYECKYIO
poib AMUHOB,
aAMHUHOKHCIIOT,
OeIKOoB,
HYKJICHHOBBIX
KHUCIIOT..
PerynastuBubie YY/{
- YMenue
CaMOCTOSITENILHO
OTpenieNTh e
CBOEro  O0OyueHus,
CTaBUTh u
dopmynupoBaTh s
ce0sl HOBbIE 3a/1auMl B

yueboe, YMEHHUE
COOTHOCHUTH cBOU
eHCTBUS C
MJIaHUPYEMBIMU
pe3yibTaTamu,
OCYIIECTBIISTh

OpUEHTUPOBAHH
ol
IIPaKTUYECKON
JESITEIbHOCTH B
KU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBIN
BBIOOP u
MOCTPOEHUE
najpHEenIen
WHIUBUIYAJIEHO
W TpaekTopuu
o0Opa3zoBaHus Ha
Oaze
OpPUEHTUPOBKH B
Mupe npodeccuii
u
npodeccruoHalb
HBIX
MPEAIIOYTEHUN.




€CKOe
ypaBHEHU
e
peaxiuu.
Karanus,
KaTajau3a
TOp,
HHIHOUTO

P

X
BCIIECTB;

TEMIIepaTypbl

KaTajin3aTopa

(15)

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

Xumuuec
Koe
paBHOBEC
ue,
obpatum
ble U
HeoOpatu
MBIE
peaxIum,
yCIIoBUS,
BITUSTIOTITN
€ Ha cMe-
IIeHue
XUMHYEC
KOTO
paBHOBEC
ust
(mpuHIIT
Jle-

»

npupoje, ObITY U
Ha TIPOU3BOJICTBE
BBIOHpATH
KPUTEPUU IS
CpaBHCHHSI,
COITOCTABIICHUS,
OIICHKHU U
KJaccuukanum
00BEKTOB;
AaBaTh
oTpesieIIeHus,
MIPUBOIUTH
JI0Ka3aTelIbCTBA,
HCKATh HYXHYIO
HH(pOpMAaIIHIO 1O
3aJITaHHOU TEME B
HMCTOYHHKAX
Pa3IMYHOTO THIIA;
OCYIIECTBJISATH
caMo- u
B3aMMOITPOBEPKY;
COBEpIIEHCTBOBA
Th HaBBIKH
MIPOBEICHUS
XUMHYECKOTO
AKCIIEPUMEHTA, C
cOOITI0ICHHEM

KOHTpPOJIb CBOEH

JCSITEIIbHOCTH
npoiiecce
JOCTHOKCHUS
pe3yJbraTa.

B

KomMMyHukaTuBHbBIE
YV - VYwmenue

OpPraHU30BBIBATH
yuebHoe
COTPYAHUYECTBO U
COBMECTHYIO
NeSITeTbHOCTD C
YYUTENEM U
CBEPCTHHKAMH;
paboratb

WHIAUBUAYAJIIBHO U B

rpymie,
dopMupoBaHue U
pas3BuTue
JKOJIOTHYECKOT O

MBIIJICHUSA, YMCHHC

HpI/IMCHﬂTI) €ro B
MMO3HABATEIILHOM,
KOMMYHUKATUBHOM,
COoIMaJIbHOM
MPAKTUKE U

npodecCuoHaATBHOM




IHaTenne
)
KOHCTaH-
Ta
paBHOBEC
Hst
Kunsmia
cJIoM,
MPUHITATT
MIPOTHBOT
OKa,
MIPUHITATT
TEII000
MeHa

npasui Th.

(16)

DNEeKTPOIUTHY
eckas
JTUCCOITHAITHS.
CunbHBIE U
cia0bie
ANEKTPOJIUTHI.
Bonopoansrit
MoKasaresb
(pH) pacTBOpa

DnekTpon
HTHYECKA
i
JIECCOIIHa
M.
CuIIbHBIE
U ciadble
ANEKTPOI
HTEL
Bonopon
HBIN
MOKa3are
1b (pH).
Peaknuu
HOHHOTO
obMeHa

Tabmuma
PacTBOPUMOC
TH.

3HAaTH CHOBHEIE
nonoxxenus TOJ]

5-6
(17-
18)

I'mpponus
OpPraHUYECKUX

Cpena
BOIOHBIX

Ornpenenenue
Xapakrepa

3HATH OCHOBHEIC
IMIPHUHIHIIBI

CUAPOIIN3A.

OpHCHTAIINH.
HaOmronate u
OIIUCHIBATH
XHUMHAYECKHM
IKCIIEPUMEHT C
MIOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA
Xumuu.

PeryasituBabie YY /|
- YMeHue
CaMOCTOSITETTLHO
OTIpeAeIATh TeTTH
CBOETO o0y4eHus,
CTaBUTh "
dbopmynupoBaTh IS
ceOs1 HOBbIE 3a/1a4H B

yueoe, yMeHHe
COOTHOCHUTH CBOU
JIEUCTBUS c
TJIAHUPYEMBIMU
pe3ynbTaTamy,
OCYILIECTBIISATh
KOHTpPOJIb CBOEH
JIeATEIBHOCTH B
npouecce
JIOCTUKEHUS




" H3 | pactBOpO cpelsl ¢ pe3yInbrara.
HEOpPTraHU4EeCKU B: IIOMOIIBIO
X BEIIECTB KHCIIas, YHHUBCDCAIRH
HEUTpaJIb oro
Has, WHMKATOpa
IeJI0YHa
s,
I'mpoponns
HEOpTraHH
YECKUX U
OpraHuye
CKHX
COCTMHEH
15178
7 | O6o6menue u VY | Ilpumens PeryasituBubie YY/{
(19) | cucremaTuzauu O | ™YY/ -VMenue
A 3HAHUH 110 1 | TOTydCHH CaMOCTOSITENILHO
TemMe C3 | ®lernpH OIpEIENATh e
U3YYCHUH
«XHUMHYECKHE CBOETO o0yd4eHus,
TeM, B
peaxIum» X0I1e CTaBUTh u
BBITIOJTHE dbopMyIMpoBaTh IS
HIA cebs1 HOBBIE 3aJaud B
TperHpoB yuebe, yMEHUe
OYHBIX
3aJaHui COOTHOCHUTH CBOM
JIEHCTBUS c
TUTAHAPYEMBIMHU
pe3ynbTaTamu.
Tema S. Merasuisl - 7 4
1 \ [Tonoxenue ‘ 1 |_| Meramnsl, ‘ ] BeinyckHuk




(20) METaJUIOB B s-,p-,d- Kosmnexrust:
IICXD J1. N. SJICMEHTRL, |« MeTtaisi».
Menneneesa. METaJLIHHe

O e CKasi CBS3b,
g MeTaJTHye
CBOMCTBa cKas
METAILIOB. KPHCTAILIH
Jeckas
penieTka
2 Oo61ue Oo61ume o0pas3iipl
(21) CIOCO0BI CIOCOOBI CILIaBOB U
TOJIYYEHUS] nomydenus | M3AEIHMH
METaJJIOB. meramiop | A%
CnuaBbl

XapakTrepu3oBar
b XUMHYECKHE
9JIEMEHTEI
METaJIJIBI 10
nonoxxeHuro B I1C
U CTPOEHUIO
aTOMOB, XUMHYEC-
KHe CBOICTBa
METaJIOB,
3aluChIBaTh
ypaBHEHUS peaK-
Ul B
MOJIEKYJIIPHOM U
OKHCIIUTEILHO-
BOCCTAaHOBUTEIIBH

HAY4YHTCH
BeinyckHuK

MOJIYYUT
BO3MOKHOCTh

HaAYy4YMTbCH:

ITo3naBaTebHbIE
Yy —
CaMOCTOSITEITLHO
BBIOMPATh OCHOBAHUS
U KpUTEpUH I
KJIacCCU(UKALINH,
yCTaHaBJIUBATh
PUYHHHO-
CIIC/ICTBEHHBIC CBSI3H,
YMEHHE  CO371aBaTh,
MPUMEHSTh "
peoOpa3oBbIBATH
3HaKH W CHMBOIIBL,
MOJIEII ¥ CXEMBI JUTs
pelieHus y4eOHbIX U

pa3BUTHUE OIBITA
9KOJIOTMYECKH
OPUEHTUPOBAHH
oit
MPAKTUYECKOU
JESITEIbHOCTH B
KU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBIN
BBIOOP u
MOCTPOEHUE
najpHEenIen
WHUBUIyaJIbHO
W TpaekTopuu
o0Opa3zoBaHus Ha
Oaze
OPUEHTUPOBKH B




(22)

DNeKTpon3
pacTBOpOB U
pacriaBoB

H3

OneKTpoaun
3
pacTBOpOB
u
pacIiaBoB.
[IpakTuuec
KO€
IPUMEHEH
ue
AIIEKTPOJIN
3a.
DneKTpoaun
3
pacTBOpOB
u
pacIiiaBoB
AIIEKTPOJIU
TOB Ha
npuMepe
XJjopuja
HATpHSI.
DnexTponu
TUYECKOE
MOJTy4eHHe
ITIOMUHUS

JdemoncTpa
111178

AJIEKTPOJIH3
pactBopa
cynbgara
(xymopuia)

MeEcau

(23)

Ilonsarue o
KOppO3HH

Ilousarue o
KOppO3UH

OM BHJIC;
BJIaJIeTh
HaBBIKAMH
OpraHu3aluu u
ydacTue B
KOJIJICKTUBHOM
eI TEIbHOCTH,
CaMOOIIECHKA;
3HATH 00IIHE
CIIOCOOBI
MOJTyYCHUS
METaJIOB;
NMPOBOJIUTH
CaMOCTOSTENbHBIH
MOMCK
XHUMHYECKON
uHpOpMaLINH C
HCIOJIb30BaHUEM
Pa3ITUYHBIX
HCTOYHUKOB
(Hay4HoO-
MOMYJSIPHBIX
U3IaHUMH,
KOMITBIOTEPHBIX
0a3 JaHHBIX);
BLINOJIHATH
TpeOoBaHuS,
MIPEIbABIISIEMBIC

MO3HABATEIIBHBIX
3amad.

PeryastuBubie YY]|
- YMenue
dbopMynupoBaTh IS
ceOst HOBBIC 3a/1a4Ml B

yuebe, yYMEHHE
COOTHOCHUTH CBOH
EUCTBUS C
TUTAHUPYEMBIMU
pe3ynbTaTamy,
OCYIIECTBIISITh
KOHTpPOJIb CBOCH
JIeSITCILHOCTH B
rpoiiecce
JIOCTHIKCHHS
pe3yibTaTa.
KommyHukaTuBHbIe
YV - VYwmeHue
OpraHU30BHIBATH
yueOHoe
COTPYJIHUYECTBO U
HabmonaTs u
OIINCBIBATh
XUMHUYECKUM
AKCIEPUMEHT v

IIOMOIIBIO poaHoro
SA3bIKa n SI3bIKa

MUpe
npodeccuit

n

npodeccuoHanb

HBIX

IIPEATIOYTEHU.




METaJIJIOB. METAJIJIOB. 00BSICHATH
CriocoOsr Crioco6b1 M3MCHCHHE
3aIUTHI OT 3aIUTHI OT CBOHCTB HPOCTRIX
BEIICCTB
KOppO3uun KOPpO3UH.
K METaJJIOB, a
OpposHi TaKKe UX
METAJIOB COEIMHEHUN
Kak (OKCHAOB,
OKHUCJIUTEN ' APOKCHUIOB,
HHO-BOC- THJIPH/IOB) B
CTAHOBHTE npeJenax oJJHOrO
. nepuoaa u
JBHBIHA .
TJIaBHOMN
fiporecce noarpynnst I1C,
5 O630p MeTaimisl - O6pa3I_U:I XapakTepu3oBaTh
(24) | meramnos rJaBHbIX | MCETALIOB, XUMHUYECKHE
TJIaBHBIX noarpynm, | 1X OKCUIOB, | cBoiicTBa
HEKOTOPBIX
noarpymi (A- COE/IMHEHH rop TIPOCTBIX BCILCCTB
rpymm) o COJICH; METAaJIIOB
- (rmaBHBIX
MIEPHONICCKO METaJIJIOB moxrpym 1-3
1 CUCTEMBI (okcupl, IpyIII), CBONCTBA
XUMHYECKHAX OCHOBaHHUS HUX COSIMHEHUMN
3JIEMEHTOB , COITH), (oKcuIoB,
ampoTepH TUAPOKCUOB),
OCTh 3aIHACHIBATh
ypaBHEHUS
ATIOMHUHUS N
peaxiui B
1 ero MOJICKYJISIPHOM,
COCINHCHU nornnoMm u OBP
i
6 | OG3op Merannsl | - oOpasiisl XapakTepu3oBat
(25) | MeTaIoB MOOOYHEIX | MEIH, b QU3UYECKHE U
0OGOYHBIX noArpym, | Ke1e3a, XUMHYECKHE
Xpoma, ux .
noarpynn (b- d- poMa, ux- CBOMCTBa
COeMHEHU N
rpyIm) 5JIEMEHTHI | . METAJIJIOB B
MEPUOINYECKO CpPaBHEHUH C

XHUMHU.

PeryasituBubie YY/{
- YMmenue
dbopMynupoBath s
ce0s1 HOBBIC 3aJ]a4Y B

yuebe, yMEHUE
COOTHOCHUTH CBOU
NENCTBUSA c
IJIAaHUPYEMBIMU
pe3yJsibTaTamy,
OCYILIECTBIIATh
KOHTpPOJIb CBOEH
JESTEBHOCTH B
nporecce
NTOCTUKEHUS
[pe3ynbTara.




1 CUCTEMBEI

MeTaIaMH
XUMHUYECKUX JIABHBIX
3JIEMEHTOB oAy,
(Menp, LIuHK, 3aMuChIBaTh
Kereso) ypaBHEHUS
peaKuuii.
8 Okcuael u Oxcunbl 1 | O6pasiipl 3HATE OCHOBHEIC
(26) | rugpokcuabl THIPOKCHT | METaIOB  |crioco6bI MOTYUCHHS
METaJIJIOB BI 1 XUMUYECKUE
METAaJIJIOB, CBOMCTBA
ux
XUMHUYECK
ui
XapakTep.
Tema 6. Hemeranbl - 94
1 0O0630p cBOIICTB Hemeran | - oOpa3iibl CocraBasarhb BbinyckHuk [o3HaBaTebHbIC Pa3Butue onbiTa
(27) | HemeTa/IOB. JIBI, HEMETAIIOB. | (POPMYJIBI HAYYHUTCH YV — | PKOJIOTHYECKHU
OKHCIUTEILHO XapaxkTep COCTMHEHU N BoeinyckHuk CAMOCTOSTENBHO OPUEHTUPOBAHH
) HCTHKA HEMETAaJUIOB Ha MOJIYYUT BHIGHPATS OCHOBAHHS oit §
BOCCTAaHOBUTEN HICMCHTO OCHOBE CTPOCHUA | g ¢ 3h10skm0CTD U KpUTepUd I TPaKTHHCCKON
LHEIC CBONCTBA B U ux atomoB u D0, KTACCHMKAITH, JEATEIIbHOCTH B
MPOCTHIX ONpeeNsATh BUJ HAYYUTbCS: KU3HEHHBIX
TUIHTYHBIX BEIECTE, XHMIYECKOi ycTaHaBINBaTh CUTYalHUSIX;
HEMETAJIOB KOBAJIEHT CBSI3H, THII NPUIUHHO- OCO3HAHHBIN
Hasl CBA3b KPUCTAJTINYECKON CJICACTBECHHBIC CBA3H, | BpIGOp U
KPUCTAILI pELIETKH. yMEHHE  CO3AaBaTh, | OCTPOCHHE
AYECKUE HNPUMCHATD U | najbHEHIIen
pEIICTKH Hp606pa30BBIBaTB WHIWBHUAYAIbHO
(aromHas, 3HAKHW M CHMBOJBIL, | i TPacKTOPHUH
MOJICKYJIS MOJIEJIA U CXEMBI JUIsl | 00pa3oBaHUs Ha
pHasi, perieHus yueOHsIx u | Oase
buznIecK MMO3HABATEIbHBIX OPUEHTHPOBKH B
e u 3a1a4. MHpPE
XUMHYEC Peryastusnpie VY] | mpodeccuii 1




KHe
CBOMCTBA
MIPOCTBIX
BEIIECTB
HEMeTaJll
OB
2 Oxkcuabl Okcuasl | JleMoHCTpaIl
(28) HEMCTAJIJIOB U HeMeTan | MM XapaKTEpU30BaTh
KUCJIOPOCOED OB! - ORUIAHNC — hyspgeckue n
JKalye coneoGpa | YA M C°P I?I i XUMHIICCKHC
KHCIIOTBI -3yromue ?HCHOpOﬂe’ CBOUCTBA,
BozopoHbLe " 3aMuChIBaTh
YpaBHECHHUS
COEIMHEHUS Hecoeo0 N AMITICCKIX
HEMETAIIJIOB pa3yromu peakuuit
e B MOJICKYJISIPHOM,
COEJIUHEH MOHHOM U
st OKUCIUTEIHHO-
BOCCTAaHOBHUTEIIHH
OM BUJIE.

- YMenue
bopMyIUpoBaTh IS
ce0s HOBBIE 3a/1a4H B
yuebe, yMEHHUE
COOTHOCHUTH CBOU
JIEUCTBUS C
IJIAHUPYEMbBIMU
pe3ynbTaTamu,
OCYIIECTBIISITh
KOHTPOJb CBOEH
NEeATEIbHOCTH B
rpoiecce
JOCTHKEHHUS.
pe3yibTaTa.
KoMmyHukaTuBHbIE
YYI - VYwmenue
OpraHu30BbIBATH
yuebHoe
COTPYHHYECTBO u
Ha6mnronate

1 OTIUCHIBATH
XAMUYECKUMN
SKCIIEPUMEHT c
MOMOIIBIO  POIHOTO
SI3bIKa U SI3bIKA
XUMUU

npodeccruoHnab
HBIX
MPEAIOYTEHUMN.




3 [[IpakTHYecka V3 | Unentud | Ilpakrtuyecka
(29) | an pabora Ne 1 3 | uKamnus g pabora Ne 1. BrinmyckHuk Ilo3HaBaTeIbLHBIE PasBuTHe onwiTa
Perienue opraanue | O6opymoBaHU HAy4UTCA YV — | PKOJIOTMYECKHU
SKCIIEPHUMEHTAT CKuX cu Brimyckmuk CaMOCTOSITENTHHO OPHCHTHPOBAHH
CO€JIMHEH MOJIyYUT ot
BHBIX 34144 I10 e MaTCpHaJIbl ya BbIOUPATH OCHOBAHUS .
ui, ISt BO3MOKHOCTh MPaKTUYECKOU
HEOPraHUYECKO . n KpUTCpuH  JJIA
MPOBENEH | o oeko HAYYUTHCS: i — NesITeNIbHOCTH B
H XHUMHH. ue Iz 5 ’ YKU3HEHHBIX
IIpaBuna Th Ka4yecTBe I/IH palOThL. ycTaHaBlMBaTh CUTYyalUsX;
HCT uu - .
HHBIX "F]é]KH HPHIHHHO OCO3HAHHBII
peaKiuii. : CIIC/ICTBEHHBIC CBSI3H, | BiGop "
YMCHUC co3gaBarh, IIOCTPOECHUE
4 | IIpaKkTHYeCKA V3 | Unentud | Ipakruuecka PUMECHATD U | nanbHenIen
(30) s1 padora Ne 2, 3 | ukauus s pabora Ne 2. npeoOpa3oBbIBaTh WHJIUBUIYAJIBHO
IIpaBuna Tb. Opranu4e | OGopyaoBaHu 3HaKH ¥ CHMBOJBIL, | i TPacKTOpHU
Pemenune CKHX - MOJIETIN U CXeMbl ISl | 0Opa3oBaHUS Ha
elIeHus yueOHbIX U | 0aze
SKCIIEpUMEHTA COCTMHEH |  \arepyarer p yq
BHBIX 3aJ1a4 IO Wi, MO3HABATEIIbHBIX OPUEHTUPOBKH B
JUISt
- MpOBEACH 3amad. Mupe
OpraHUYEeCKOn .
P He MIPaKTUYECKO npodeccuit u
XUMHH Ka4eCTBE i paGoTBL. npodheccUOHab
HHbIX WNHcTpykunn HBIX
peakinu TE PEANOYTCHHUIH
Ha UOHBLI. )
5 IIpakTHyecka V3 | CpolictBa | [IpakTudecka McnoJib30BaTh KoMMyHuKaTUBHBIE
s1 paGora Ne 3. s pabota Ne 3. [mpuoOpeTeHHbIe VYV  -YwmeHue
IIpaBuna Tbh. OO6opynoBaHM BHaHUS U yMEHU B OpTaHW30BLIBATH
(31) | Monyuenwue, 3 KHUCJIOT, en MPaKTUYECKOM yaeGHoe
cobupanne W ACYETEI ACATCIIBHOCTH U
p p MaTepHalIbl " COTPYHUYECTBO u
acIo3HaBaHUE 1o [OBCC/HEBHOM
p AT - Hab6mronate
rasos YPaBHCHM | [pakTUYECKO Y OMUCHIBATH
10, i paboTHI. XHUMHAYECKHUI
IOJIYYEHU OKCIICPUMCHT C




€ Ta3o0B,
CIIOCOOBI
cobupanu

s M UX
uneHTud

HKaIHs

NucTpykiuu
Thb.

(32)

I'enernueckas
CBS3b
HEOPTraHUYECKU
XU
OpraHUYECKUX
BEIIECTB

XumMuuec
KHe
CBOMCTBA
OCHOBHBI
X KJIACCOB
HEOpraHu
YECKUX
coeIuHEH
4044
Kinaccud
HKaIs U
HOMEHKII
aTypa
opraHuye
CKUX
COeIMHEH
4054

(33)

HUrorosas
KOHTPOJIbHASA
padora Ne 2

BrisBien
ne YV,
CTENIECHU
170:4
YCBOCHHS
MOJTYy4YEHH
BIX [IPU
WU3y4YECHUU

CnpaBouHbIe
Ta0JIUIIBI

3HaTh
FeHETUYECKYIO

CBA3b
HCOPraHNYCCKUX
U OpPraHn4CCKuX
BC€IICCTB.

IMMOMOIIBIO
POAHOIO A3bIKA
nu
A3bIKa XUMHUH




JTAHHBIX
TEM : «
MeTamisl
»,
«Hemera
JUTBDY

(34)

briToBas
XUMHYECKAs
IPaMOTHOCTh

Xumus B
MOBCEIHE
BHOM
JKM3HHU.
Mororine
31
YHUCTSIIN
e
cpencTsa.

BUACOPHIEM
«XuMHUs
BOKPYT Hac»




