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PABOYAS TIPOI'PAMMA (1poekT)
no XuMHUH
¢ MCIoJIb30BaHueM o00opyaoBaHus neHTpa «Touka Pocra» pis odyuyaromuxcs 10-11 knaccos

Bo3pact o0yuarommxcsi: 16-18 sner
Cpok peanusanum: 2 roa

Paccmotpena na 3aceganuu MO €CTECTBEHHO-HAaYYHOT' O IIMKJIa
(Ha3BaHHE METOJUIECKOT0 OOBEIMHEHHS )

IIporoxoi Ne OT «_ » 20 T.

[Ipencenarens MO Koxkopesa ['.A.

noc. AJekceeBCKU
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[TosicHuTEeNbHAS 3aNHMCKA ' _
Pabouas nmporpamMmMa 1o XMMUU Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs COCTaBJIeHA Ha OCHOBE MOJIOKEHHUH U TPeOOBaHMM K pe3y/IbTaTaM OCBOSHHUSI OCHOB-
HOI 00pa3oBaTeNbHON IPOTrPaMMBI, TIPEACTaBICHHBIX B DeaepanbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO 00IIET0 00pa3oBaHMs, yTBEP-
XKICHHOTO pUKa3oM MuHucTepcTBa oOpazoBaHus U Hayku PD Ne 287 ot 31.05.2021, ¢ yuetom [IpumepHoii mporpammsel Bocriutanusi, OCHOBHOM 00pa3oBa-
tenbHOM porpammel 'BOY COILI nmoc. AnekceeBCKkuii OCHOBHOTO 0011er0 00pa3oBaHusi, MIPUMEPHON pabodeld mporpaMMbl IHCTUTYTa CTpaTeruu pa3BUTHUS
oOpazo-Banus Poccuiickoit Akanemun oopazoanus M, 2021
B COOTBETCTBHH C
- [lonoxennem o paboueii mporpamme yuebHoro npenmera, kypca 'bOY COLL moc. AnekceeBCKU U OPUESHTUPOBAHA Ha Pean3aliio B IEHTpe 00pa3oBaHUs
€CTeCTBEHHOHAYYHOH U TEXHOJOrmYecKol HampasieHHocTel «Touka poctay, coznannorona 6asze 'bOY COLI c. KonpiBaHb C 11ebI0 pa3BUTHS Y 00y4aIOLIHXCS
€CTECTBEHHOHAYYHOI, MaTeMaTUYECKOM, MH()OPMALIMOHHON IPaMOTHOCTH, (POPMUPOBAHUS KPUTHIECKOTO U KPEATUBHOT'O MBIIIUICHHSI, COBEPLUICHCTBOBAHUS
HABBIKOB €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKON HAMPABICHHOCTH, & TAKXKE JIJIS MPAKTUICCKOW OTPAaOOTKH yUeOHOr0o MaTepraia 1o y4eOHbIM IIpeIMeTam
«Dusukay, «XuMus», «buonorus, « TexHonorusy.

Ha 6a3e nentpa «Touka pocra» oOecmednBaeTcs peanus3alus 0Opa30BaTENbHBIX MPOrpaMM €CTECTBEHHOHAYYHOM W TEXHOJOTHYECKON
HaIpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAaHUSAMHU 3aKOHOJATENHLCTBA B cdepe oOpa3oBaHHs U C YYETOM PEKOMEHIAIHii
@DenepanbHOTO oreparopa yaeOHoro mpeamera «Xumusy. O0pa3zoBarenbHas MporpaMmma MO3BOJSET HHTETPUPOBATH pealln3yeMble 3/1eCh MOIXO/bI,
CTPYKTYpy W COJep)KaHue MNpu opraHuzanuu oOydenuss xumuu B 10-11 kmaccax, BeICTpO€HHOM Ha 0a3ze JH000r0 M3 OCTYIMHBIX Y4eOHO-
metoaudeckux komiuiekcoB (YMK). Hcnons3oBanue o0opynoBaHusS LIEHTpa
«Touka pocTa» O3BOJISET CO3/AATh YCIOBHUS:

* JIJISl pacIIUPEHUs COACPIKAHUS MIKOJILHOTO XUMUYECKOT0 00pa30oBaHUs;

* JUIS IOBBINIEHUS TO3HABATEIbHON aKTUBHOCTH 00yUalOIUXCs B €CTECTBEHHOHAYYHOU 001acTH;

* JUIS pa3BUTHSI JIMYHOCTU peOEHKa B Mpoliecce 00y4YeHUs XUMUH, €r0 CIOCOOHOCTEH, (OpMUPOBAHUS U YIOBIETBOPEHHUS COIIUAIBHO
3HAYMMBIX UHTEPECOB U MOTPEOHOCTEH;

171 pabOTHI C OJAPEHHBIMU IKOJBHUKAMU, OPTAaHU3AIIMN UX PA3BUTHS B PA3IMYHBIX 00J1aCTAX 00pa30BaTEIbHOM, TBOPUECKOM NESTEIHHOCTH.

[Tpumensist undpoBsie 1a00paTOPUN HA YPOKAX XUMHUU, YUAIIUECs CMOTYT BBITIOIHUTH MHOXKECTBO J1a00paTOPHBIX PabOT U IKCTIEPUMEHTOB 10
IIporpaMmme OCHOBHOW IIKOJIBI.
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Jast u3ydenusi npeamera « XuMus» Ha dTane cpeHero oomero oopazosanus orsoautcs 204 yaca: 10 xnacc - 1029aca; 11 kimacc —102 gaca.

Onucanue MarepuajibHO-TeXHUYeCKOH 0a3bl HeHTpa «Touka pocray,
HCHO0JIb3YeMOI0 /ISl peajM3aluu o0pa3oBaTeibHbIX NMPOrPaMM B paMKaX NpenojaBaHUsl XMMHHU

Hugposan (komnviomepnasn) nadopamopusn (I[/I), nporpaMMHO-aIIapaTHbI KOMIUIEKC, JaTYNKOBAsl CHCTEMa — KOMILUIEKT Y4eOHOro 00opyo-
BaHUS, BKJIIOUAIOLINA U3MEPUTENbHBIN OJIOK, HHTEp(Ec KOTOPOTro MO3BOJSET 00ECIIeYNBATh CBS3b C MEPCOHATBLHBIM KOMIBIOTEPOM, U HaOOp Jat-
YUKOB, PETUCTPUPYIONINX 3HAUYCHUS PA3IUYHBIX (PU3NUECKUX BEIHUMH.

Jlamyuk memnepamypuot n1amuHo6slil — TPOCTON U HAACKHBIN TaTUMK, IPEAHA3HAYECH JUII U3MEPEHUsI TEMIIEPaTyphl B BOJHBIX PAaCTBOpax U B ra-
30BbIX cpenax. MMeer paznuunblid nuana3on usmepeHuil or —40 no +180 °C. TexHnueckue XapakTepUCTUKHU JaTUYMKa yKa3aHbl B UHCTPYKLUU IO
AKCIUTyaTal1H.

Jlamyuk memnepamypst mepmonapHulil ipeHa3HaueH s u3mepeHus temmneparyp a0 900 oC. Mcnonb3yercs npu BBINOJTHEHUN pa0oT, CBSI3aH-
HBIX C U3MEPEHUEM TEMIIEpaTyp IJIAMEHH, IIABJICHUS U Pa3JI0KEHUS BEILIECTB.
Jlamyuk onmuueckoii niomuocmu (Konopumemp) — peAHA3HAYECH JIJIsI U3MEPEHHS ONITUYECKON TIIOTHOCTH OKPAILIEHHBIX PacTBOPOB. Mcmonb3y-
eTcst mpu u3ydeHun TeM «PactBopel», «CKOPOCTh XUMHUYECKUX PEAKIU», OMPEACIICHUH KOHIICHTPALUU OKPAIICHHBIX HOHOB.
Jlamyux pH tipenHa3HayeH i1 U3MEPEHUs BOJOPOAHOTO mokazaTens (pH) BOIHBIX pacTBOPOB B Pa3IUYHBIX UCCIECTOBAHUIX O0OBEKTOB OKpPYKak0-
IeN Cpebl.
amuux 3nekmponpoeoonocmu NpeIHA3HAYECH IS U3MEPEHUS YIENbHON AJIEKTPONPOBOJAHOCTH JKUJIKOCTEW, B TOM YHMCIIE U BOIHBIX PaCTBOPOB
BemecTB. [IpuMensercs npu u3y4yeHur TEOPUH IECKTPOIUTHUYECKON JUCCOIMAIINH, XapaKTEPUCTHUK BOJHBIX PACTBOPOB
Jlamuuk xn10pud-uonoe Uctonab3yercs sl KOJUYECTBEHHOTO ONpPEIETICHUs COACPKAHN HOHOB XJIOpa B BOJHBIX pacTBOPAX, MOYBE, MPOAYKTaX MH-
taHus. K 1aTunky nojkitoyaeTcst HOHOceneKTUBHbIN AtekTpos (MCD) (pabounii 31eKTpoa), OTEHLMAT KOTOPOrO 3aBUCUT OT KOHIIEHTPAI[UU OIIpe-
JeNIIeMOT0 MOHA, B JAaHHOM ciy4yae oT KoHueHTpauuu aHuoHoB Cl. [Torennman CD onpenensoT OTHOCUTENBHO AJIEKTPO/ia CpaBHEHHS, KaK Mpa-
BUJIO, XJIOPCEPEOPSHOTO.
Jlamyuk numpam-uonoe NpeJHaA3HAUYEH I KOJIMUYECTBEHHOTO ONPEEICHNUs HUTPATOB B PA3JIMYHBIX 00BEKTaX OKpPYXKaIOIIEH Cpelbl: BOJE, OBO-
max, GpyKrax, KoJa0aCHBIX U3JENUIX U T.1.
Mukpockon yughposoii ipeHA3HAYCH 11 U3y4eHUs: POPMBI KPUCTAIIIIOB U HAOIOACHHUS 32 POCTOM KPHUCTAIIIOB.
ITunemka-0o3amop — TpUCTIOCOOJICHUE, MCTIOIB3yeMOE B JTAOOPATOPHUH JIJIsSi OTMEPUBAHUS OMPEACICHHOTO 00beMa XKUAKOCTH. [IumneTkn BoITyC-
KalOTCS IEPEMEHHOTO U MOCTOSTHHOTO 00beéMa. B KOMITIIEKThI 000pyI0BaHUS ISl MEAUIIMHCKUX KJIACCOB BXOMST yAOOHBIE MTUIETKU- 103aTOPHI O/1-
HOKaHAJIbHBIE, TTO3BOJISIFOIINE HACTPOUTH HEOOXOMMBIN 00bEM OTOMPAEMOM KUIKOCTH B TPEX PA3IMYHBIX JUANa30HaX.

PaGouas nporpamma nmo xumuu s 10-11 kiaaccos

¢ HCIOJIb30BaHUEM 000pyaoBaHus neHTpa «Touka pocra»
Ha 0a3e nentpa «Todka pocray obecrieurBaeTcs peanu3aliys 00pa3oBaTeIbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON Harpas-
JICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUHU C TPEOOBAHUSAMH 3aKOHOJATEIbCTBA B cepe 00pa3oBaHusA U ¢ yueTOM pekoMeHaarmii denepanibHOro
orepaTopa yueOHOTo nmpeamera « XuMUs.
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OO0pasoBarenbHas IPOrpaMMa IMO3BOJISIET HHTEIPUPOBATH Pea3yeMbIe TIOJXO0/Ibl, CTPYKTYPY U COJIEpKAHHUE TIPU OpPraHU3aIMH 00y4IeHUs
xumunB 10-11 kmaccax, BRICTPOCHHOM Ha 0a3e J1r000r0 U3 JOCTYIHBIX Y4eOHO-MeToandeckux KomiuiekcoB (YMK).

Hcnonp3oBanue obopynosanus «Touka poctay npu peanuzanuu qanaoi Ol mo3Bossier co3aath ycaoBus:

-JI7ISL PACIIMPEHUS COJIEPIKAHMS IIIKOJIBLHOTO XUMHUECKOTO 00pa30oBaHMS;

-JIUTS TIOBBIIIICHUS TIO3HABATEIILHON aKTHBHOCTH OOYUAIOIIMXCSI B €CTECTBEHHOHAYYHOH 00J1aCTH;

-JI7Is1 pA3BUTHS TMYHOCTH PeOSHKA B Iporiecce 00YUeHUS XMMUH, €ro CIIOCOOHOCTEeH, (POPMUPOBAHUS U YAOBIETBOPEHUS COLUATHHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

-IUJ1s1 pabOThI C OJapEHHBIMU ITKOJIbHUKAMHU, OPTaHU3AIMH X Pa3BUTHUS B PA3JIMYHBIX 00JIACTSIX 00Pa30BaTEIbHOM, TBOPUECKOM JEATCILHOCTH.

HopMmbl o11eHOK 32 BCe BH/IbI MPOBEPOYHBIX padoT

«5» — ypOBEHD BHINOJIHEHHS TPEOOBAHUH 3HAUYUTEIHHO BBIIIE YIOBIETBOPUTEILHOTO: OTCYTCTBHE OIIMOOK, KaK 10 TEKYIIEMY,

TakK ¥ 10 MpeblIynieMy yueOHOMy MaTepually; He 0oJiee 0JHOTO HeJ04eTa.

«4» — ypOBEHb BBIIOJHEHUS TPEOOBAHMIA BBIIIE YAOBICTBOPUTEIBHOTO: HAIMYKHE 2—3 omHOOK Wi 4—6 HETO0YETOB 0 TEKYIIEMY
yuyeOHOMY MaTepuaiy; He Oojiee 2 omMOOK UM 4 HEOUeTOB MO MPOWJEHHOMY MaTepHaiy; HCIOJIb30BaHHE HepallMOHAIBHBIX IIpHe-
MOB pelIeHHs Y9eOHOH 3a/1a4H.

«3» — J10CTaTOYHbIII MUHUMAJIbHbIM YPOBEHb BBINOJIHEHHS TPEOOBaHUM, IPEIbSBIAEMBIX K KOHKPETHON paboTte: He Oonee 4—6 omm-
6ok mnu 10 HEegO0UueTOB MO TEKyleMy ydeOHOMY Marepuany; He Oosiee 3—35 ommOOKk Wi He Oojiee 8 HENOYETOB MO MPOUICHHOMY
y4yeOHOMY MaTepuaiy.

«2» — ypOBEHb BBINOJIHEHUS TPeOOBaHUI HUXKE YAOBIETBOPUTEIBHOIO: Hanuuue Oosiee 6 ommOok win 10 HET0UETOB MO TEKYLIEMY
Matepuaiy; 6oiee 5 omuO0K WK 6osee 8 HeIOUETOB MO MPOIIEHHOMY MaTepHaty.

MNOSACHUTEJIBHASA 3AITUCKA
Pabouas nmporpamma o xumuu ais odydatoruxcst 10-11 kmaccoB cocraBieHa Ha ocHOBe TpeOoBaHMI K pe3ynbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBa-

TEJNBHOM MPOrpaMMBI OCHOBHOTO 0011IeT0o 00pa30BaHus, PeCTaBlIeHHBIX B deneparbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO
o01ero 0opa3oBaHus, C YIETOM PACIPEACIICHHBIX TI0 KJIaccaM MPOBEPSIEMbIX TPEOOBaHUH K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPO-
rpaMMbl OCHOBHOT'O O0IIIETO 00Opa30BaHUS U DJIIEMEHTOB COACPKAHMUS, IPEACTABICHHBIX B Y HUBEPCATHLHOM KOJU(PUKATOPE IO XUMHH, a TAK)Ke Ha OCHO-
Be [IprMepHOii mporpaMMbl BOCTIUTAHUST 00YUYAIOIIUXCSI P MOTYYSHUH OCHOBHOTO 00IIIeT0o 00pa3oBaHus U ¢ yueToM KoHIenmuu npemnojaBaHus
y4aeOHOT0 npeameTa «XUMHs» B 00pa3oBaTeIbHBIX OpraHu3anusax Poccuiickoit deaepannu, peaTu3yronux OCHOBHBIE 00111e00pa3oBaTebHbIe TIPO-
rpammel (y1B. Pemennem Komnernn Munnpocsemenust Poccun, mpotokon ot 03.12.2019 N [1K-48H).

[IporpamMma pa3paboTaHa B COOTBETCTBUU U Ha OCHOBE aBTOPCKOM mporpammbl Kypca xumun Uit 10-11 kiacca o0ieoOpa3zoBaTeNbHBIX yUpek/e-
Huil. Epemun B. B. Meronuueckoe nocobue k yueoHnkam B.B. Epemuna, H.E. Ky3pmenko u np. «Xumus. Yrmyonenssiii yposeus». 10-11x1./ B.B.
Epemun, A.A. JIpoznos, U.B. Bapranosa. - M.: [lpoda, 2020; — 154, [6] c.

Yueonuk: Epemun B. B. Xumus. Yrnyonennsiit ypoens. 10 knacc. / B.B. Epemun, H.E. Ky3pmenko, B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlyaun; oz
pen. B.B. JIynuna. - 6-e usn., nepepad. - M.: [lpoda, 2021. - 446 c.
Yueonux: Epemun B. B. Xumus. Yrinyonennsiii yposens. 11 knace. / B.B. Epemun, H.E. Ky3pmenko, B.1. Tepenun, A.A. lpo3nos, B.B. Jlynun; nox



pen. B.B. JIynuna. - 6-e uz., nepepad. - M.: Ilpoda, 2021. - 446 c.

1. Ilnanupyemsle pe3ybTaThbl
JIM4HOCTHBIE Pe3yIbTaThl Y BbINYCKHUKA OYOYM CHOPMUPOBAHDL:



* B IEHHOCTHO-OPHEHTAIIMOHHOU Cepe - 0co3Hanue POCCUNUCKON rpaKIaHCKON UICHTHYHOCTH, TYMaHH3MA, [1eJIeYCTPEMIEHHOCTH;

* B TPYIOBO# cdepe - 20mosHocms K 0OCO3HAHHOMY BBIOOPY JalibHEHIIIeH 00pa3oBaTeNIbHOM 1 TPO(heCcCHOHATLHON TPACKTOPHH;

. MIO3HABATENBHOM chepe - yMeHue yIpaBiIsITh CBOCH MO3HABATEIBHOM AEATEIBHOCTBIO, 20MOBHOCHb U CHOCOOHOCHb K 00pa30BaHHIO, B TOM
qHC- JIe caMOOOPa30BaHMIO, HA MPOTSHKEHUHN BCEH JKU3HU; CO3HATEIILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBUIO YCIEIIHOMN
po- (PeCCUOHATBLHOM U OOIIECTBEHHOU JNEATEIILHOCTH;, HABbIKU IKCIIEPUMEHTATBLHON U UCCIIEIOBATEIILCKON JCITSILHOCTH; YMeHUe B TTyOTMIHOM
IIPE/ICTAaBICHUH PE3YJIBTATOB CAMOCTOSATEIbHON [T03HABATENILHOMN 1E€ATEIbHOCTH;

. B cepe cOepexeHUs 3I0POBbS - npuHAmue U peaiusayus IEHHOCTEH 310pOBOrO U Oe30macHOro o0pasa KU3HH, Henpusmue BPEITHBIX
MPUBBIYEK (KypeHUs, YINOTpeOJIeHUs aJlKOroJis, HApKOTUKOB) Ha OCHOBE 3HAHWW O CBOMCTBAaX HAPKOJOTMYECKUX U HAPKOTUYECKUX BEIIECTB;
COOJII0/ICHHE TTPAaBUJI TEXHUKH 0€30MacHOCTH IpU padoTe C BElIeCTBAMH, MaTepUajlaMy W IpoleccaM B ydeOHoM jJabopaTopuu, B OBITY M Ha
MIPOU3BO/ICTBE.

MeTanpeaMeTHble pe3yJbTaThl Kypca PerynsTuBHbIC YHUBEpCAIbHBIC yUeOHbBIE ACHCTBUS

BbinmyckHUK Hay4uTCs:

*  CaMOCTOSATEIBHO OIPEAESIATH €N, 3a1aBaTh [IapaMeTPBI U KPUTEPHUH, I10 KOTOPBIM MOXKHO OIPENEIIUTh, YTO I€]Ib JOCTUTHYTA;

*  OILICHUBATh BO3MOJKHBIC MOCIICICTBUS TOCTH)KCHUS TIOCTABJICHHOM 1IEJIM B JCSITEIBHOCTH, COOCTBEHHOMW JKU3HU M KHU3HH OKPYKAFOIIUX JIFOJICH,
OCHOBBIBASsICh Ha COOOPAKEHUAX ITUKUA U MOPAJIU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE  3a7aud B 00pa30BaTeNbHOM EATETHbHOCTH U

JKN3HCHHBIX CI/ITyaHI/ISIX;

*  OIICHUBATh PECYPCHI, B TOM YHCJIE BpEeMs U Ipyriue HeMaTepHUaabHbIe PECYPChl, HEOOXOAUMBIE JUIsSI JOCTHUKEHHSI IOCTABICHHOM 11ETH;

d BI)I6I/IpaTB IIyThb JOCTHMIKCHUS LICJIN, HJ'IaHI/IPOBaTB pemeHI/Ie IIOCTAaBJICHHBIX 3a1a4, OHTI/IMI/I3I/Ipy51 MaTepI/IaJ'II)HI)IC n HCMaTCpI/IaJ'IBHI)Ie 3anaTI)I;

* OpraHu3oBbIBaTH YPPEKTUBHBIN MOUCK peCypcoB, HEOOXOUMBIX JJIsl JOCTHXKEHUS
IMOCTABJIEHHOM LIENIH;

*  COMNOCTaBJIATH MOJTYYCHHBIN PE3yNbTaT NEATEIHHOCTH C IOCTABICHHON 3apaHee IEeNbIO.
[To3HnaBaTenbHbIE YHUBEpCATbHBIE YU€OHBIE ACHCTBUS BBIMTYCKHUK HAyYUTCS:
MCKaTh U HAXOAUTh 0000LIEHHBIE CIIOCOOBI peIIeHHs 33/1a4, B TOM YHCJIE, OCYIIECTBIISATh Pa3BEPHYTHIH HH(GOPMAIIMOHHBIN MOUCK U CTAaBUTh HA
€ro OCHOBE HOBBIE (yueOHBIC U TTO3HABATEIbLHBIC) 331a4H;

*  KPUTHUYECKH OILICHHWBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO C Pa3HBIX MO3UIINN, PACIIO3HABATH U (PUKCUPOBATh MPOTUBOPEUHS B MH(DOPMAIIHOH-
HBIX UCTOYHHUKAX,

*  HCIIOJIb30BATh Pa3IMYHbIE MOJETHLHO-CXEMATUUECKHUE CPEICTBA JIJIS MIPEICTABIICHHS CYIIECTBEHHBIX CBSI3€H M OTHOIICHHM, a TaKkKe MPOTHUBOpE-
'—H/II\/’I, BBISIBJICHHBIX B I/IH(i)OpMaHI/IOHHI)IX HCTOYHUKAX,

*  HaxOJUTh U MPHUBOJUTH KPUTHUECKHE apTYMEHTHI B OTHOIIICHUH JIEUCTBUN U CYKJIEHUHN JPYTroro; CIOKOWHO U pa3yMHO OTHOCHTHCS K KpUTHYE-
CKHUM 3aMCUYaHUAM B OTHOIICHHUHN CO6CTBGHHOF0 Cy)K}IGHI/ISI, paCCManI/IBaTI) nX KakK pecypc CO6CTB€HHOFO paSBI/ITI/IH;

* BBIXOJWTH 32 PAMKH y4EOHOTO MPEJIMETa U OCYIICCTBIATH LIEJICHANPABICHHBIN TOUCK BO3MOXKHOCTEH ISl IMUPOKOTO IMEPEHOCa CPEJICTB U CIIOCO-
0OB JIeHCTBH;

*  BBICTpPauBaTh WHAMBHIYaJIbHYI0 00pa30BATEIbHYIO TPACKTOPUIO, YIUTHIBAsI OTPAHUYEHUSI CO CTOPOHBI IPYTUX YUYACTHUKOB M PECYPCHBIE Orpa-
HUYCHMS;



*  MEHATH U yIEPKUBATh Pa3HBIE IO3ULIUH B [I03HABATEIBHOM AEATEIBHOCTH.
KoMMmyHnKaTHBHBbIE YHHBepCAJbHbIe YyueOHbIe 1eiicTBUS BhINMyCKHMK HAYYHTCS:

* OCYIIECTBJIATH JICTOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIIBIMU (KaK BHYTpH 00Opa30BaTeIbHON OpraHW3allid, TaK U 3a €€
npeaesiaMu), ToA0UpaTh MApTHEPOB IS JICIOBONH KOMMYHHUKAIIMU MCXOJS U3 COOOpaKEHUN Pe3yIbTATUBHOCTH B3aUMOJICHCTBHSI, a HE JIMYHBIX
CHMIIATHIL;

. MIPU OCYIIECTBJIICHUH TPYNIIOBON PabOThI OBITh KaK PYKOBOJMTENIEM, TaK U WICHOM KOMaHJbI B Pa3HBIX POJIsX (F€HEpaTop HIeH, KPUTHK,
WCIIOJI- HUTEJIb, BBICTYIAOIINHI, SKCIIEPT | T.11.);

*  KOOPJIWHHUPOBATH U BHITIOJIHATEH pa0OTY B YCIOBUSAX PEATBHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS,

*  pPa3BEpPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIH30BAaHUEM aJICKBAaTHBIX (YCTHBIX U MMHCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

. pacro3HaBaTh KOH(IMKTOTCHHbIE CUTyallUd M TPEJOTBpaIlaTh KOH(PIUKTBHI O HMX AaKTHUBHOW (pa3bl, BBICTpaMBaTh JACJOBYIO H
00pa3oBaTeNbHYI0 KOMMYHUKAIINIO, U30€erast TMYHOCTHBIX OLIEHOYHBIX CY>KICHHM.

B o6mactu mpeaMeTHBIX pe3yabTaTOB 00pa30BaTEIbLHOE YUPEKIECHUE CPEIHETO O0IIero 00pa30BaHUsl MPEJOCTABISIET YUYEHUKY BO3MOXKHOCTh

Ha CTYIIEHU CpelHero (II0JHOro) oo1ero oopa3oBaHus Ipy U3y4eHUH XUMUU
BbinmycKkHUK Ha yriiy0JICHHOM YyPOBHE HAYYUTCH:
. PpAckpviéams Ha TIPUMEpax pojb XUMUU B (POPMHUPOBAHUHM COBPEMEHHOW HAayYHOW KApTHHBI MUpPAa U B NPAKTUYECKOH JEATEIbHOCTH

4eJI0BEKA, B3aUMOCBS3b MEKIY XUMHUEH U IPYTUMU €CTECTBEHHBIMU HAYKaMU;

*  WIMOCMpUpo8ams Ha IPUMEPAX CTAHOBJIICHUE U DBOJIIOLIMI0 OPTraHNYECKOM XMMHMH KaK HayKU Ha Pa3JIMYHbIX HCTOPUYECKUX 3TAIlaX €€ Pa3BUTHS;

. ycmanasaueams NPUUMHHO-CIEACTBEHHBIE CBA3UM MEXKIY CTPOCHHEM aTOMOB XMMHMYECKUX JJIEMEHTOB M IMEPUOJMYECKHM H3MEHEHUEM
CBOMCTB XUMHWYECKHUX DJIEMEHTOB U X COCI[I/IHCHI/Iﬁ B COOTBETCTBHUH C ITIOJIOKCHUEM XUMHNUYECCKUX JJIEMCHTOB B HepHO}lI/I‘IeCKOﬁ CHUCTEME,

. AHANIU3UPO6amMb COCTAB, CTPOCHUE U CBOMCTBA BELIECTB, IIPUMEHSA MOJIOKEHUSA OCHOBHBIX XMMHUYECKUX TEOPUH: XMMUYECKOTO CTPOEHUs
opra- HU4ecKux coenuHeHnii A.M. byriepoBa, cTpoeHHs aToMa, XMMUYECKOHN CBSI3HU, 3JIEKTPOJIUTHYECKON JTUCCOLMALMNA KUCIOT U OCHOBaHM;
yCTa- HaBJIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3U MEXKy CBOMCTBAMU BELIECTBA U €r0 COCTABOM U CTPOCHUEM;

*  npumeHsAmdb TPaBUJIA CUCTEMATUUYECKON MEXIyHAapOJIHOM HOMEHKIATYpPhl KaK CPEJCTBA Pa3IM4YCHUs U UACHTU(UKAIIMKA BEUIECTB [0 UX COCTaBy U

CTPOEHHUIO;

*  cocmaensams MOJIEKYISIPHBIE M CTPYKTYpPHBIE (JOPMYIIbI HEOPIraHWYECKUX M OPraHUYECKHX BEIIEeCTB KaK HocuTeneil mHopMaIuy o CTpOeHUH Bele-

CTBAa, €r0 CBOMCTBAX M NMPUHAIJICKHOCTH K OIIPEIEICHHOMY KIIACCy COCIMHEHUM;

*  00vACHAMb TPUPOJLY U CIIOCOOBI 00pa30BaHU XUMUYECKON CBSA3H: KOBAJIEHTHOW (TOJISIPHOM, HETIOJISIPHOM ), MOHHOM, METaINTHYECKON, BOJIOPOAHOM -

C LIEJIBIO ONPENIETEHUS XMMUYECKON aKTUBHOCTH BEILIECTB;

* Xxapakmepuzosams GU3NYECKUE CBOICTBA HEOPTAaHUYECKUX M OPIaHUYECKUX BEIIECTB U YCTaHABIUBATh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEILIECTB

OT TUIla KpHCTaJIHHLIeCKOﬁ PEIICTKHU,

*  Xapaxmepu306amsb 3aKOHOMEPHOCTH B U3MEHEHUN XUMHUYECKHX CBOMCTB IPOCTHIX BEIIECTB, BOJAOPOJHBIX COCIMHEHMI, BBICIINX OKCHJIOB U TH[-

POKCHOB;

® npueodumb MMPpUMEPbI XUMHUYCCKHUX peaxunﬁ, PACKPBIBAIOIIUX XAPAKTCPHBIC XUMHWYCCKUC CBOICTBa HCOPTraHNYCCKUX U OPraHUYCCKUX BCIICCTB U3Y-



YEHHBIX KJIACCOB C LIEbI0 UX UICHTU(UKALUHN U 00bACHEHHsI 001aCTH IPUMEHEHMS;
onpeoensims MEXaHU3M PEAKIMHU B 3aBUCUMOCTH OT YCIOBUI IPOBEIACHUS PEAKIIMU U IPOTHO3UPOBATh BO3MOXKHOCTh IIPOTEKAHUS XMMUUYECKUX PEaK-
LIMI Ha OCHOBE TUIIa XUMHYECKOM CBSI3U U AKTUBHOCTH PEareHTOB;
ycmanasnueams 3aBUCUMOCTb PEaKIIMOHHONW CIIOCOOHOCTH OPraHMUYECKHX COECAMHEHMH OT XapaKTepa B3aUMHOIO BIMSHHS aTOMOB B MOJIEKYJaxX C
LIEJIbI0 IPOTHO3UPOBAHNUS IPOJYKTOB PEAKIUY;
ycmanasnueams 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKIMK U CMELICHUS] XUMUYECKOTO0 PABHOBECHS OT Pa3IMYHBIX (PaKTOPOB C IIEIbIO OIpeee-
HUS ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX IIPOLIECCOB;
ycmanagénueams TEHETHUECKYIO CBSI3b MEXY KilaccaMM HEOPraHMYECKHX M OPraHUYeCKUX BEIIECTB AJsi 000CHOBAHUS NPUHIUIHAIBHON BO3MOXKHO-
CTH IOJIy4EHHsI HEOPraHMUECKUX U OPraHMYECKUX COEUHEHUH 3alaHHOI0 COCTaBa U CTPOCHMUS;
noobupams peareHThl, yCIOBUS U ONPENENATh IPOAYKTHl PEaKLUii, TO3BOJIIOLINX PEAT30BaTh J1a00OPATOPHBIE U MPOMBIIIIJIEHHbBIE CLIOCOOBI MOJTyYe-
HUS BAKHEHIINX HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB;
onpeoensims XapaKTep Cpelbl B pe3yibTaTe rUAPOIN3a HEOPraHUUYECKUX U OPraHMUYECKUX BEIIECTB U MPUBOAUTD IPUMEPHI THAPOIIN3a BEIIECTB B 110~
BCEHEBHON U3HU YEJIOBEKA, OMOJOTNYECKUX OOMEHHBIX MTPOLIECCaxX U MPOMBIIIIEHHOCTH;
npuUeoOUNMs NPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUI B IPUPO/IE, IPOU3BOACTBEHHBIX MIPOLIECCaX U KU3HEIEATEIIbHOCTH OPraHU3MOB;
00OCHOBBIBATh MPAKTHUYECKOE MCIIOJIb30BAaHIE HEOPTaHMUECKUX M OPTaHUYECKHUX BEIIECTB U UX PEAKIMI B IPOMBIIIIICHHOCTH U OBITY;
8bINOIHAMbL XUMUYECKUN SKCIEPUMEHT MO PACIIO3HABAHUIO U MOJYYEHUIO HEOPraHMYECKUX M OPTraHMYECKHUX BEIIECTB, OTHOCSIIUXCS K PA3INYHBIM
KJlaccaM COETMHEHUH, B COOTBETCTBHM C MPaBUJIAMU M IpueMaMy 0e30macHOi paboThl ¢ XMMMUUYECKMMHU BEIIECTBAMU M JIaOOpPaTOPHBIM 000pyI0Ba-
HUEM;
npo6ooumsb pacyeTbl Ha OCHOBE XMMHUYECKHX (OPMYJ U YPaBHEHUH peakiuil: HaX0KJIeHHE MOJEKYISIpHONU (OpMYsIbl OPraHMUECKOro BEIIECTBA 110
€ro IVIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAAIIMX B €r0 COCTaB, WM MO MPOJYKTaM CTOpaHMs; pacyeThl MacCOBOM J10JIM (Macchl) XUMHUYE-
CKOT'0 COETMHEHHUS B CMECH; pacdeThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
IPOAYKTOB PEAKLIUH, €CIIA OJTHO U3 BELECTB JAHO B 30BITKE (MMEET IPUMECH);
pacyeTbl MacCOBOM MIIM 0OBEMHOM JTOJM BBIXOJA MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOIO; PacYeThl TEIIOBOrO 3 (eKTa peakiiuu; pacueTsl
00BEMHBIX OTHOIICHUH ra3oB MPH XMMUYECKUX PEaKIMsIX; pacueTshl Macchl (00beMa, KOIMYEeCTBa BEIIECTBA) MPOJYKTa PEaKIUU, €CIU OJHO U3 Be-
IIECTB JJaHO B BUJIE PACTBOPA C OIIPEIEICHHON MacCOBOH J10JIEW PaCTBOPEHHOI'O BELIECTBA;
UCNOIb306aMb METOJIbl HAYYHOTO TO3HAHUS: aHaJN3, CHHTE3, MOJICJIMPOBAHME XWMHYECKUX IMPOILIECCOB M SBIEHHHM - NMPH pEHIeHUH y4eOHO-
UCCIIEI0BATEIbCKUX 3aJ]au M0 U3YYEHUIO CBOMCTB, CnOCOO08 NOMYYeHUs U PACNO3HABAHUS OP2AHUYECKUX 8EUIeCE;
BJIAJIETh MTPaBUIIaMH O€30I1aCHOTO OOpaIlleHus ¢ €IKUMHU, TOPIOYUMHU U TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOW XMMUHU;
ocywecmanams MOUCK XUMUYECKOM MH(OpMallMU M0 Ha3BaHUSAM, HIEHTU(DUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;
KpUmu4ecky oyeHueams 1 UHTEPIPETUPOBATh XUMUYECKYIO HH(OPMAIIHIO, COAEPKAIIYIOCS B COOOIICHUAX CPEACTB MacCOBOW MH(pOpMAINH, pe-
cypcax MHTepHeTa, Hay4YHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHUS] €CTECTBEHHO -HAyYHOW KOPPEKTHOCTHU B LENSAX BBIBICHUS OIIMOOYHBIX CYXK[e-



HUW 1 GOPMHUPOBAHUS COOCTBEHHOM IMO3HIIHH;

*  ycmawasniueams B3aMMOCBS3U MEXY (pakTamul ¥ TeOpuei, IPUIUHON U CIEICTBUEM TPU aHAITH3E MPOOJIEMHBIX CUTYAIluil 1 00OCHOBAaHUY MPUHUMA -
€MBbIX PEIICHUI HA OCHOBE XUMUYECKUX 3HAHUM;

s mpeocmasiams MYTH PEIICHUS TIIO0ABHBIX TPOOJIEM, CTOSIIIMX MepPe]] YEIOBEUSCTBOM, U MEPCIEKTUBHBIX HAMPABICHUN Pa3BUTHS XUMHYECKUX TEX-
HOJIOTHH, B TOM YHCJIC€ TEXHOJIOTHI COBPEMEHHBIX MAaTEPUATIOB C Pa3IMYHON (YHKIIMOHATBHOCTHIO, BO30OOHOBIIIEMBIX HCTOYHHUKOB CHIPHS, Mepepa-
OOTKHU M YTUJIU3AIMH TPOMBIIIIEHHBIX B OBITOBBIX OTXOJIOB.

BpinycKHUK HA yI1y0JI€eHHOM YPOBHE MOJYYUT BO3MOKHOCTb HAYUYUTHCS:

s ¢gopmynuposams 11eIb UCCICIOBAHUS, BBIIBUTATh U TIPOBEPATH IKCIIEPUMEHTAILHO TUITOTE3bl O XUMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE HUX CO-
CTaBa M CTPOCHUS, KX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIUH, O XapaKTepe U MPOAYKTAX PA3TUIHBIX XUMHUYCCKHX PEaKIIHii,

*  CaMOCmMoAMeNbHO NIAHUPOSAMs U TTPOBOJUTH XUMHYECKUE IKCIIEPUMEHTHI ¢ COOJIIOICHUEM TIpaBujI 0€30macHOM paboTHI ¢ BEIIeCTBAMH M Jlabopa-
TOPHBIM 000PYOBaHHEM;

*  unmepnpemuposams JaHHBIC O COCTABE U CTPOCHUH BEIICCTB, TIOJYyUYECHHBIC C IIOMOIIBI0 COBPEMEHHBIX (DH3UKO-XUMHYECKHX METOJIOB;

*  OnucblBamv COCTOSIHUE DJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHWYECKUX MPEJICTABICHUH O CTPOCHHH aroMa Jjisi OObSICHCHHS
PE3yNbTAaTOB CHEKTPAIBHOTO aHAJIN3a BEUIECTB;

*  Xapakmepuz08amv POIb a30TOCOAEPKAIIUX TETEPOLUKIMUECKIX COCIMHEHUN U HYKJIEHHOBBIX KHUCIOT KaK BaXKHEHIIMX OMOJIOTHYECKU AKTHUBHBIX
BEIIIECTB;

*  NPOcHO3UPOB8aMb BO3MOKHOCTh MPOTEKAHUS OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU, JISKAIINX B OCHOBE MPHUPOJHBIX M MPOU3BOJACTBEHHBIX

IIPOLIECCOB.
2. Conepxanue
Tema 1. [loBTOpeHue u yriryosaenue 3HAaHUI

ATOMHO-MOJIEKYJISIPHOE yueHne. BenjecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTpOeHHUs. KaueCcTBEHHBIN U KOJIMYECTBEHHBIM COCTaB BemecTsa. Mo-
JIIpHas U OTHOCUTEIIbHAS MOJIEKYJIIpHAs MaccChl BelecTsa. MoJibHas 1071 U MaccoBas JOJIs SJIEMEHTA B BELECTBE.

Crpoenue atoma. ATomMHast opOuTains. [IpaBuiia 3anoHeHNs 31EKTPOHAMH aTOMHBIX opOuTaieil. BanenTHbie anekTponsl. [lepuoanueckuii 3akoH. dop-
MYJIIPOBKA 3aKOHA B CBETE COBPEMEHHBIX IIPEICTABICHUN O CTPOCHUH aToMa. M3MeHeHne CBOMCTB 2JIEMEHTOB U UX COSJUHEHUN B IIEPUOAAX U IPYyIIIax.
XuMuyeckasi CBsi3b. DJIEKTPOOTPUIIATENbHOCTh. Buapl xumuueckoit cBszu. MonHas cBsa3b. KoBaneHTHas HenossipHas U noJisipHasi cBsizb. OOMeHHBINH 1
JIOHOPHO-aKIENTOPHBIA MeXaHU3M 00pa30BaHUs KOBAJIEHTHOM MOJSpHOM cBA3U. ['eomeTpus Monekyibl. MeTtannndeckas cBsi3b. Bonopoanas cBsi3b. Ar-
peraTtHble COCTOSHMS BELIECTBA. TUIIbI KPUCTAIIMYECKUX PEIIETOK: aTOMHAas1, MOJIEKYJIIpHas, HOHHAs!, METAJNINYECKas.

Pacuets! o popmysaM u ypaBHeHUsIM peakiuil. ['a3oBbie 3akoHbl. YpaBHenue Kiaiinepona— MeneneeBa. 3akoH ABoraipo. 3akoH 00beMHBIX OTHO-
menuit. OTHOCUTENbHAs IIIOTHOCTH ra3oB. Knaccupukanus XuMHUECKUX peaklnii o pa3IMyHbIM PU3HAKaM CpaBHEHHUs. MI3MeHeHne cTeneHn OKucIe-
HUS 2JIEMEHTOB B cOeMHEHUAX. OKNACINTEIBHO-BOCCTAHOBUTEIBHBIE peakiuu. OKucIeHue U BoccTaHoBIeHNe. OKUCINTEIN U BOCCTAHOBUTENU. MeTox
JIEKTPOHHOTO OanaHca. [lepMaHraHaT Kanus Kak OKMCIUTENb.

Baxmwelimme kiacchl HEOpraHMYECKUX BellecTB. [ eHeTrueckast CBsi3b MEXy KJIacCaMU HEOpPraHMYECKUX coelnHeHud. Peakiuu nonHoro oomena. I'na-
ponus. pH cpenpl.

PactBopsl. CiocoObI BhIpaskeHUs! KOJTMUECTBEHHOTO COCTaBa pacTBOpA: MaccoBas M0 (MIPOLEHTHAS KOHLIEHTPAIHs ), MOJIsIpHast KoHUeHTpanus. Kommo-



unasie pactBopbl. Db dext Tungans. Koarymsmus. Cunepesuc. KommnekcHbie coenuuenusi. CocTaB KOMILIEKCHOTO MOHA: KOMITJIEKCOO0pa3oBaTeb, JIu-
ranasl. KooparHannonHoe yncino. HoMeHknarypa KOMIIIIEKCHBIX COCIUHEHUMN.
JdemoncTpanuu.
OO6pa3ibl BelecTB MOJIEKYISIPHOTO U HEMOJIEKYIJIIPHOTO CTPOCHHUSI.
Bo3sronka nopa.
OrnpenenieHne KUCIOTHOCTH CPebl IPU OMOIIY UHANKATOPOB.
Dddexr Tungans.
O06pa3oBaHne KOMIUIEKCHBIX COSAMHEHUH MEePEXOHBIX METAUIOB.
JlaGopaTopHbIE OIBITHI.

1. Peakuuu HOHHOTO OOMEHA.

2. (CBOICTBa KOJUIOUIHBIX PaCTBOPOB.

3. T'maponus comnei.

4. llomy4deHue U CBOMCTBA KOMIUIEKCHBIX COCIMHEHHM.
IIpakTuyeckas padora Ne 1. BoinonHeHue s3KkcriepuMeHTAIbHBIX 3a/1a4 10 TeMe «PeakiimoHHast cmiocoOHOCTh BEIIECTB B PACTBOPAX» (C UCHOIb-
306anuem obopyoosanus « TOYKU POCTA») KontpoabHas padora Nel no teme «OCHOBBI XUMHUN».
Tema 2. OCHOBHbIE MOHATHS OPTAHUYECKOH XUMUH
[Ipenmer opranmdeckoit xumun. OCOOEHHOCTH OPTaHWYECKHX BEIIECTB. 3HAUEHUE OPTraHWYeCKON XUMHH. [IpuanHBl MHOT0OOOpa3Hsi OpraHNnYecKUX Be-
IIeCTB. YTJIEPOJIHBIN CKEJET, €ro TUIbI: HUKINYeCcKue, alukindeckue. KapOouukindyeckue u reTepoluKINYecKue cKeneThl. BUusbl cBsizel B MOJIEKyIax
OpPraHMYECKUX BEILECTB: OJIMHAPHbIE, TBOIHBIC, TPOMHbIE. VI3MeHeHne FHeprUM CBS3€i MEXIy aTOMaMHU yIiiepoJia MpU yBEIMYEHUH KPaTHOCTU CBS3H.
HacebiienHble 1 HEHACHIIIEHHbIE COCTUHEHMUS.
DIEeKTPOHHOE CTPOCHUE U XMMHUYECKHE CBSI3U aToMa yriepoaa. [ ubpuauzamus opouraneil, ee TUIIBI sl OPTaHUYECKUX COSAMHEHUM: sp3, spz, sp. O6pa-
30BaHME O- U M-CBA3EM B MOJIEKYJIaX OPTaHUYECKUX COCIUHEHUN.
OCHOBHbBIE TOJOXKEHUS CTPYKTYPHON TEOPHH OpraHUYECKHX coequHeHH. Xumudeckoe crpoerue. CTpykrypHas popmyna. CTpyKTypHast U IpOCTpaH-
cTBeHHasi uzoMepus. zomepus yrieponnoro ckenera. M3omepus nonoxenus. Mexknaccoast usomepusi. Bunbl nmpocrpancTBeHHO#N n3oMepun. OnTu-
yeckas uzomepust. ONTHYeCKUEe aHTUNOAbl. XUPATbHOCTh. XUPAIbHbIE U aXUPATbHbBIE MOJIEKYIIBI.
I'eomerpuueckast uzomepus (yuc-, Tpanc-uzomepusi). 'omonorus. ['omosoru. 'omonornyeckast pa3HOCTh. I OMOIIOTHYECKHE PSIBI.
OnextponHbie dhdexTl. CriocoObl 3amucel peakiuii B opranndeckoil xumun. Cxema U ypaBHeHUE. Y CIOBHS MpoBeAeHus peakiuid. Knaccudukarms
peaKiuii OpraHNYeCcKUX BEIIECTB MO CTPYKTYPHOMY MPHU3HAKY: 3aMelleHue, MPUCOeTUHEHHE, OTIIernaeHrne. Mexanusmbl peakiuii. CriocoObl pa3pbiBa
cBs3M yraepoa-yriaepoa. CBoOOAHbIE paguKaibl, HyKJICO()UIIbI U AIEKTPOPUIIBI.
Krnaccudukanus opraHnueckux BemiecTB U peakiuil. OCHOBHBIE KJIacChl OpraHndeckux coenuHeHuil. Kiaccudukanus opraHMueckux COSIUHEHHUH Mo
(GYHKIIMOHATBHBIM TPYITaM. DJIEKTPOHHOE CTPOCHHE OpTraHMYECKHUX BEIECTB. B3anMHOe BIHSIHEE aTOMOB M TPYIIN aTOMOB. IHIYKTUBHBIN 1 Me30Mep-
HeIid a¢dexrtol. [Ipeacrapnenue o pezonance. HomMeHkmatypa opraHMuecKux BemecTB. MexayHapoHas (CucTeMaThuueckas) HOMEHKIIATypa OpraHuye-
CKHUX BEILECTB, € MPUHIUILL. ParrionanbHast HoMmeHKIaTypa. OKHcIeHHe U BOCCTAHOBJICHHE B OpraHU4eCKONH XUMUU.
JdemoncTpanun. 1. Mozienu opraHu4ecKuxX MOJIEKYIL.
Tema 3. YriieBoa0poabI
A 1k a H 1. CTpoeHue MoJieKyibl MeTaHa. [lonsaTue o koHpopmarusax. OOmas XapakTepUCTHKA Kiacca, GU3NIECKUEe U XUMHUECKHE CBOMCTBA (TOpPEHHE,

gk~ whE



KaTJINTUYECKOE OKHUCIIEHHE, TalOr€HUPOBaHNE, HUTPOBAHUE, KPEKUHT, MUPOJIN3). MeXaHu3M peakluu XJIOpUPOBAaHMUS MeTaHa. AJIKaHbl B MPUPOJIE.
CuHHTETHYECKHE CIIOCOOBI MOIYYeHHUS alIKaHOB. MeTO/IbI MOJIyUeHHUs alIKaHOB M3 aJIKIITAIOTEHUI0B (peakius Biopia), 1ekapOOKCHIMPOBAHUEM COJICH
KapOOHOBBIX KUCIIOT U 3JIEKTPOIN30M PACTBOPOB COJICH KapOOHOBBIX KUCIOT. [IpuMeHeHne akaHoB.
[Iu ka0 ank an bl OOmas xapakTepucTHKa Kiacca, puzndeckue cBoricTBa. Buasl m3omepun. HanpsikeHHbIe M HEHANPSHKEHHBIC UK. X UMHUYECKUE
CBOMCTBA IIMKJIONpOINaHa (TopeHue, I'MIpUpOBaHuUe, IPUCOEANHEHHE TaJION€HOB, raIoreHOBOIOPOI0OB, BOJIbI) M LIMKJIOT€KCaHa (TOpeHHe, XJIOpUPOBaHHE,
HuTpoBaHue). [lonydyeHne NUKI0aIKaHOB U3 AJIKAHOB U AUTAJIOI€HAJIKAHOB.
A 1k e H bl. O0mas xapakrepuctuka kinacca. CTpoeHre MOJIeKy bl dTHiIeHa. PU3NUecKre CBOWCTBA aKeHOB. ['eomeTprueckas H30MepHs aaKeHOB. XH-
MUYECKHE CBOICTBA aIKEHOB. Peakiiuu nNpucoeMHEHHs 10 KPaTHOM CBSI3U — T'MJIPUPOBAHUE, TAJIOTEHUPOBAHUE, THIPOTAIIOT€HUPOBAHNE, TUAPATALMS.
ITpaBuno MapkoBHUKOBA U €ro 0OBACHEHHUE C TOUKU 3PEHHUs NEKTPOHHON TeopuH. B3auMoneicTBre ankeHOB ¢ OpOMOM U XJIOPOM B I'a30BOil (asze mim
Ha cBeTy. OKHCIIeHHEe AJIKeHOB (TOpeHHe, OKMCIEHHE KHUCIOPOAOM B MPUCYTCTBUU XJIOpUJAA NaiIaaus, MoA JeiicTBueM cepedpa, OKUCIEHUE TOPSYUM
IIOJIKUCIIEHHBIM PacTBOPOM I€pMaHraHaTa Kayus, okucieHue no Barnepy). Ilonumepusanus. [lonydyeHue ankeHOB M3 alKaHOB, aJIKUITAJIOI€HUIOB U
aurajgoreHankaHoB. [IpuMeHeHne 3TuiIeHa v poIuieHa.
A nxanue H bl. Knaccudukanuus nueHoBbIX yriieBooposioB. ConpsikeHHble aueHbl. Pu3znyeckre 1 XMMUUYECKUE CBOMCTBA TMBUHUIIA U U30IPEHA.
1,2- u 1,4-npucoenunenne. [lommmepuzanus. Kayayku. Bynkanuszanus kayuykoB. Pesuna u 50ouut. Cunte3 OyraaneHa u3 OyTraHa U 3TaHOJIA.
A 1k u H b. O0On1as xapaktepuctuka. CTpoeHHe MOJIEKYIbI arleTuiieHa. Ou3nueckne 1 XUMHYECKHE CBOMCTBA AIKMHOB. Peakuny npucoeanHeHus rajio-
TE€HOB, TAJION€HOBOAOPOJOB, BOAbL. ['HapupoBanue. TpuMepuszauus U AUMEpu3anus aueTuiieHa. KucilIoTHbIe CBOMCTBA aJKMHOB C KOHIIEBOW TPOWHOH
cBs3b10. AneTniuabl. OKuCIIeHNe alKMHOB PacTBOPOM NepMmaHranara kanus. [Ipumenenue auerunena. KapOuanslil Mmetoa nomydenus anerusnexa. [Iu-
ponu3 MeraHa. CUHTE3 alIKMHOB AJIKWJINPOBAHUEM aLl€THIIN]IOB.
A peH bl . [louarue 06 apomatnunoctu. [IpaBuino Xrokkens. beH3on — crpoeHue Moinekysnsl, pu3nueckue cBoiicTBa. ['omonornyeckuit psia OeH-
3oma. M3omepus qu3aMenieHHbIX OS€H30J10B Ha MpUMepe KCHIIONO0B. Peakiuu 3aMmenieHns B OEH30JIbHOM sifipe (TaJlor€eHUpOBaHUE, HUTPOBAHUE, aJTKUIIN-
poBanue). Peakiuu npucoeannenus kK 6eH3oy (FrHIpUpoBaHue, XJI0pUpoBaHUe Ha cBeTY). OcoOeHHOCTH XUMUM anKuiOeH3050B. [IpaBuia opueHTanuu
3aMecTHUTeNel B peaklusax 3ameleHus. bpomupoBanue U HUTpoBaHUE Tomyosa. OKUCIeHHe alKUiI0eH30JI0B PACTBOPOM IepMaHraHara kainus. ['anore-
HUPOBaHUE ATKUIIOCH30JI0B B 00KOBYIO 11emb. Peakius Brop-
na—®PuTTHra KaKk MeToJ]1 CUHTe3a aaKuI0eH300B. CTHUPOII KaK MpUMeEp HEMPEAeIbHOTO apOMAaTHYECKOTI0 COSIMHEHMSL.
[IpupOoXHBIEMCTOYHUKUYTIEBOIOPO 0 B. [Ipupoanblii u nomyTHBIA HEPTIHBIE ra3bl, KX COCTaB, HUcoab30BaHue. Hed1h kak cMech yr-
neBoziopozoB. [lepBuunas u BropuuHas nepepadortka Hegtu. Pudopmunr. KameHnnslii yross.
'eHeTnuecKkasscBI3bMEXKIAYPAa3IUUHBIMUKIACCAaMUYTIEBO 0P OO0 B. KauecTBeHHbIE peakllUd Ha HENPEEIbHBIE YIIIEBO-
JOPOABI.
'amoreHoOnNpoM3BOIHBIEYTI€EBOLOPO A O B. Peakiiuu 3aMerieHns rajoreHa Ha rMAPOKCHII, HUTPOIpymniy, quaHorpynmy. JleiictBue Ha
raJIOreHIIPOM3BOIHBIE BOJHOIO M CIIUPTOBOTO pacTBopa ienouyn. CpaBHEHUE PEaKIMOHHON CIIOCOOHOCTH aJIKWII-, BUHWI-, (EHII- U OEH3UIraloreHn-
noB. Mcnonbp3oBaHue rajioreH Mpou3BOIHBIX B OBITY, TEXHUKE U B cMHTe3€. [IoHATHE 0 MarHMHOpPraHWYeCKUX coequHeHusX. [lonyueHue aikaHoB BOC-
CTaHOBJICHMEM HOAAIKAHOB HOJI0BOJIOPOAOM. MacHutiopeanuyecKkue coeouHeHus.
JdemoHcTpanmu.

1. bpomMupoBaHUE IeKCaHa Ha CBETY.

2. T'openue meraHa, 3TUIICHA, allETUIICHA.

3. OrtHouleHHe MeTaHa, FTUJICHA, alleTHIIeHa U OeH30J1a K pacTBOpaM IepMaHraHara Kajius 1 OpoMHOIl Boje.



4. OkxwucieHue ToJayosia pacCTBOPOM IIEpMaHIraHaTa Kajusl.

5. TlomydeHwue THIICHA peaKIUel JeTUAPATAIIIN dTaHOJA, alleTUICHa —THAPOIU30M KapOuaa KabIlusl.

6. IlomydeHue cTuposna JENOIUMEPHU3ALMEN ITOJIMCTUPOIIA U UCIIBITAHUE €70 OTHOLLIEHUS K PACTBOPY IIEPMaHIraHaTa Kajusl.
JlabopaTopHblie onbIThbl. COocTaBIeHNE MOJEIEH MOJIEKYJT alkaHOB. B3aumopeiicTBue ankanoB ¢ OpomoM. CocTaBieHUE MOJENIEH MOJIEKYJI He-
MIPEACIbHBIX COCTMHEHUH. (¢ ucnonvzosanuem obopyoosanus « TOYKUPOCTA»)
IIpakTuyeckas padora Ne 2. CocraBieHre MOIeNICH MOJIEKYJT YTII€BOIOPOJIOB.
IpakTuyeckasi padora Ne 3. [lomydeHne STUIEHA U OTIBITHI C HUM.
Koumponvnas paooma Ne 2 no meme « Yeneeooopoowi».(c ucnonabzoBanrem ooopynoBanus «TOUKHU POCTA)
Tema 4. Kucjiopoacoaep:xamme opraHu4ecKue coeJMHeHUs
C n u p T 1. HomeHKkiiaTypa u u3omepus cnuptoB. TOKCHYECKOe IeHCTBUE Ha OPraHu3M METaHoIa U dTaHojda. dusnueckue cBOWCTBA MpPeAETbHBIX OJ1-
HOATOMHBIX CIIMPTOB. XMMHUYECKHE CBONCTBA CIIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIMK 3aMEIEHUS THAPOKCUIBHON TPYIIIbI HAa TaJOr€H, MEXMOJIEKY-
JSIpHAs ¥ BHYTPUMOJIEKYJISIpHAs JeruapaTalus, OKMCICHUEe, peakluy yIrieBOAOPOAHOIO paaukaina). AJKOronarsl. ['maponus, ankuiupoBaHue (CHUHTE3
IpocThIX 3(pupoB 1o BuibsiMmcony). [IpoMblliuieHHBINH CHHTE3 MeTaHOIa. MHOr0aTOMHbIE CIIMPTHI. DTUJICHITIMKOIb U TIMLEPUH, UX GU3NYECKUE U XU-
Mu4eckue cBoicTBa. CHHTE3 IMOKCaHa U3 STWJICHITIMKOMSL. TOKCHYHOCTD STHIIEHTTIMKOII. KauecTBeHHas peakiysi Ha MHOroaTOMHbIE ciupThl. IIpocTsie
3pUpPHl KaK U30MephI MPEACTbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE MX (U3NUYECKUX U XUMHUYECKUX CBOWMCTB CO CIIUpTaMH. Peakius pacuierieHus
IIPOCTHIX IPUPOB KOIOBOJOPOIOM.
® e H o 1 bI. HoMenknarypa u usomepus. BzanmHoe BiausiHue rpymmn aToMoB Ha mpuMepe ¢enona. Puzndeckue 1 XUMUYECKHUe CBOWCTBA (peHOIa U Kpe-
30510B. Kucnotsele cBoiicTBa ()eHOJIOB B CpaBHEHUU CO criupTamMu. Peakiiuu 3aMerieHust B 0€H30bHOM KOJIbIle (raJJoreHUpoBaHue, HUTpoBaHue). Oxuc-
nenue ¢penono. KauecrBenusie peakuu Ha GpeHon. [Ipumenenue dhenona.
KapOoHUABH BIE CO € 1U H € H U . DINEKTPOHHOE CTPOCHHE KapOOHUIILHOM Ipynibl. AJIbJIETH bl U KETOHBL. PU3nUecKre CBONCTBa popMaliberua,
alieTanperuaa, aeTona. llousamue o kemo-eHoNbHOU maymomepuu KapooHUIbHbIX coeOuneHul. Peakiiuy nNpucoeIMHEeHUs BO/IbI, CIIUPTOB, [IMAHOBO/I0-
pona u ruapocyibdura Hatpus. CpaBHEHHE peaKIIMOHHON CIIOCOOHOCTH aJIbJIETHJI0B U KETOHOB B PEAaKIMSIX MPUCOEeINHEHUs. Peaklinu 3aMeneHus aTo-
MOB BOJIOpOJia IPU a-yIJIepOAHOM aToMe Ha rajoreH. [lonumepusanus Gopmanbaeruaa u aneransaerugaa. Cunmes cnupmoe 63aumooeticmeuem Kapoo-
HUIbHBIX coeounenul ¢ peakmusom I punvsapa. OKUcIeHNEe KapOOHMIBHBIX coenHeHN. CpaBHEHHE OKHCICHUS allbJETHIOB U KETOHOB. BoccTraHoBe-
HUe KapOOHWIbHBIX COEIUHEHHUH B cupThl. KauecTBeHHbIE peakluu Ha ajbJACTUAHYIO Tpynny. Peakyuu anb0onvHo- KpomoHosou konoencayuu. Oco-
6eHHocTH Qopmanbaeruaa. Peakus popmanbaeruaa ¢ GeHOIOM.
KapO6oHOBB €KHCIIOT Bl DIEKTPOHHOE CTPOCHHE KapOOKCUIILHOM Ipynmbl. ['oMOIOrndeckuil psii mpeeinbHbIX 0OJTHOOCHOBHBIX KapOOHOBBIX
kucnotT. dusznueckre cBONCTBAa KapOOHOBBIX KUCIOT Ha MPUMEpPE MypaBbUHOM, YKCYCHOM, MPOMMOHOBOM, MaJlbMUTHHOBOW U CTE€APUHOBOM KHUCIOT. XU-
MUYECKHE CBOMCTBAa KapOOHOBBIX KHUCIOT. KHCIOTHBIE CBOMCTBA (M3MEHEHHE OKPACKH MHAWKATOPOB, PEAKIMH C aKTUBHBIMU METaJlJIlaMH, OCHOBHBIMU
OKCHJaMH, OCHOBAaHUSIMH, COJISIMH). I3MeHeHUe CHITbl KapOOHOBBIX KMCIIOT NMPHU BBEJCHUU JTOHOPHBIX M aKLENTOPHBIX 3aMecTuTenel. B3anumonaelicBue
KapOOHOBBIX KUCJIOT CO CIUPTaMU (peakius stepudukanym). ['anoreHnpoBanrne KapOOHOBBIX KUCIOT B O0OKOBYIO 1ienb. OcOOEHHOCTH MypaBbUHON KHC-
noTel. BaxkHeilre npeacraBuTeny Kiiacca KapOOHOBBIX KUCIOT U UX NMpuMeHeHue. [loaydeHre MypaBbUHON U YKCYCHON KHCJIOT B IIPOMBIIUIEHHOC TH.
Bricie kapOoHoBble KuCIOTHL. [1]aBeneBast kucnoTa Kak MpeacTaBUTeNb JUKapOOHOBBIX KUCOT. [IpeacTaBienne o HempeAeabHbIX U apOMaTHYECKIX
kucnorax. OCOOEHHOCTH UX CTPOEHHSI U CBOIMCTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.
OyHKIHOHAIBHBENPOU3IBOAHBIEKAapOOHOBBHIXKHUCIOT. [lonydyeHne xj0paHTupUI0B U aHTUAPHUIOB KUCIOT, UX ruaposns. [lomy-
YEHHUE CIIOKHBIX A(UPOB C UCIOIB30BAaHUEM XJIOPAHTUAPUAOB U aHTUAPUAOB KUCIOT. ClloskHBIE S(UPBI KaK N30Mepbl KAPOOHOBBIX KUCIOT. CpaBHEHHE



(bMBUYECKUX CBOWCTB M PEAKIIMOHHOW CMIOCOOHOCTH CJIOXKHBIX d(UPOB U M30MEPHBIX UM KapOOHOBBIX KHCIOT. ['maponm3 cioxHbX 3¢upoB. CUHTE3
CIIOKHBIX 3QHUPOoB PeHonoB. Craoxuble 3pupsl Heopranudeckux kuciot. Hutpornuuepun. Amuapl. Conu KapOOHOBBIX KHUCIOT, UX TEPMHUYECKOE Pas3iio-
’KEHUE B MIPUCYTCTBUU Ienoun. CHHTE3 KapOOHMIBHBIX COCTUHEHUI Pa3IoKEHUEM KaJIBIIUEBBIX COJICH KapOOHOBBIX KHCIIOT.
JleMoHcTpauuu.
B3aumMoneiicTBre HATPHS C ITAHOJIOM.
OxucneHue 3TaHoaa OKCUIOM MEH.
I'openue sTanoa.
B3aumoneiictBue mpem-0yTUI0BOro CIIUPTA € COISTHOW KUCIOTOM.
KauecTBeHHas peakuys Ha MHOTOQTOMHBIE CITUPTBHI.
KauecTBeHHbI€ peakiiii Ha (EHOJIBL.
OmnpeneneHue anbAeru10B P MOMOIIY KaUeCTBEHHbBIX PEaKLU.
OxwuciieHue anbIeruoB NIepMaHraHaTOM KaJHsl.
[TomyyeHue crnokHbIX 3(UPOB.
JlaGopaTopHbI€ OIBITHI.
1. CgoiicTBa 3TUIIOBOTO CIHPTA.
2. (CBoiicTBa IIMIEpUHA.
3. CaoiictBa ¢enona. KauecTBeHHbIE peakny Ha (EHOIBI.
4. CsoiicTBa popmanuHa.
5. CBolicTBa YKCYCHOM KHCIIOTHI.
6. Comu kKapOOHOBBIX KUCIIOT.
(c ucnionbzoBanuem odopynoBanuss K TOUYKMPOCTA)
[IpakTuueckas padorta Ne 4. [Tosryuyenue 6pomiTana.
[TpakTryeckas padora Ne 5. Ilosryuyenue aneTroHa.
IIpakTnyeckas padora Ne 6. [lonydyeHne yKCyCHON KUCIIOTHI.
[IpakTnueckas padora Ne 7. Ilosryuenune 3Tuiianerara.
IpakTuyeckas padora Ne 8. Pemenue skcniepuMeHTaIBHBIX 33134 10 TeMe «Kucmopocoaepkaiie OpraHndeckue BemecTBay.
(c ucnonszoBanueM odopynoBanusi K TOUKNPOCTA»)

KountpoabsHnas padora Ne3 o reme «Kucinopoacoaepxainiye OpraHuueCKue BEIIeCTBay.
Tema 5. A30T- 1 cepocojiepsKalue COeTUHECHHS

Hurtpocoenunenus. DnekTpoHHOE cTpoeHre HUTporpymnmnsl. [lonydenne Hurpocoennuennii. B3psiBuatbie BeniecTna.

A M 1 H bl. U30Mepust amuHoB. [lepBruHble, BTOPUYHbBIE U TPETUYHBIE aMUHBL. DU3NUYECKHE CBOMCTBA MPOCTEHIITNX aMUHOB. AMUHBI KaK OpraHUYECKHE
ocHoBaHMs. CONM aNKUIaMMOHUA. AJIKUIMPOBAHKUE U allUJIMPOBAaHUE aMUHOB. Peakiiny aMUHOB € @30TUCTOM KUCIOTOM. ApOoMaTHYecKue aMUHbl. AHU-
nuH. B3anMmHoOe BAMsIHUE TPYIIT aTOMOB B MOJIEKYJIE aHWJIMHA. XUMUYECKHUE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOWMCTBA, PEAKIIMU 3aMELIEHUsI B apOMaTH -
4ecKoe sIIpo, OKUCIEHUE, ayunuposanue). JJuazocoeounenus. 1lonydeHre aMMHOB U3 CIIUPTOB M HUTpocoeauHeHuil. [Ipumenenne anununa. Cepoopra-
HUYeckue coeanHenusd. [lpencraBienue o cepoopraHu4eckux coequHeHUsX. OCOOEHHOCTH X CTPOEHHUS M CBOMCTB. 3HAUEHHUE CEPOOPraHUYECKUX CO-
eMHEHUH.
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I'etep onwu k asl . PypaH ¥ NUPPOI KaK MPEACTABUTENN MATUWICHHBIX T€TEPOLUKIIOB. JJIEKTPOHHOE CTPOEHUE MOJIEKYJBl nuppoia. Kuciaor-
Hble CBOWcTBa nuppoa. [IupuauH kak npeacTaBUTENb MLECTUUIECHHBIX TE€TEPOLUKIIOB. DJIEKTPOHHOE CTPOEHHUE MOJIEKYJIbl NUpUaIuHA. OCHOBHBIE CBOM-
CTBa MUPHUIUHA, PEAKIINU 3aMEIEHHs C apoMaTHYECKUM siyipoM. IIpencraBienue 06 uMugazone, MUpUINHE, TypHHE, IIYPHHOBBIX M IMHPUMUIHOBBIX
OCHOBAHUSIX.

JleMoHcTpanuu.

1. OCHOBHBIC CBOMCTBA AMHUHOB.

2. KavecTBeHHBIE peaklui HA AaHWJIMH.

3. AHMIIMHOBBIE KPACUTEIIN.

4. OO0pa3ibl FeTePOIMKINYECKUX COSTMHCHUN.

JlabopaTopHblie onbIThbl. KauecTBEHHbIE peaKIIMM HA AHUJIUH.

IIpakTnyeckas padora Ne9. Penienne skcriepuMeHTaIbHBIX 33a4 110 TEME «A30TcoAepKallue OPraHUYECKUE BEILIECTBAY.

(C ucnonb3oBannem obopynoanus « TOUKNPOCTA)

Tema 6. bruonoruuecky akTUBHbIE BEIIECTBA

XKu p bl Kak cioxHbIE 3PUPHI NIMLEPHUHA U BBICIINX KapOOHOBBIX KUCI0T. OMbUIeHHE )UPOB. ['uaporenn3anus xupos. Mbuia Kak coJid BBICHIMX Kap-
OOHOBBIX KHCIIOT.

VY raeBo abl. MoHo- 1 qucaxapuabl. DyHKIMM yrieBoaoB. buonornueckas ponb yriaeBooB. I'moko3a — ¢usnueckue cBONCTBa, IMHEHHAs U LIUKIIU-
gyeckas (popmpl. Peakiimu T10K036I (OKHCICHHE a30THOM KHCIIOTOM, BOCCTAHOBIICHHE B IIECTHATOMHBIA CHUPT), KAUECTBEHHBIC PEaKIMH Ha TIIFOKO3Y.
Bbpoxenue riaroko3sl. DpykTo3a Kak M3oMep It0Ko3bl. Pubosa u nezoxcupubdosa. [lonsamue o enukosuoax.

¢ axapu sl Caxapo3a Kak IpeJCTaBUTENh HEBOCCTAHABIMBAIOIINX JUCAXAPUIOB. Matsmosa u nakmosa, yenio6uosa. TMapoIu3 AMCaxapuoB.
[Tonydyenue caxapa u3 caxapHOU CBEKJIBI.

ITonwncaxapu asl Kpaxman, riukores, nemnonosa. KauectBeHHas peakuus Ha KpaxMai. [ Maponus noiaucaxapuios.
HyxneunoBsiekuciaoTsl. Hykieosunasl. Hykneoruasl. Hyknennose kucnots! kak npupoansie nonumepsl. Ctpoenne JHK u PHK. I'unponus
HYKJIEMHOBBIX KHCJIOT.

AMUHOKU CJIOT Bl Kak ampoTepHble coeinHeHus. Peakuuu ¢ kucioramu u ocHoBaHusMU. OOpazoBaHue ci10kHbIX 3¢upoB. [lentuasl. Ilentuanas
CBSI3b. AMUJHBIN XapaKTep NENTUIHON CBA3H.

I'unponus nentunos. benku. [lepBuunas, BTOpuuHas U TpeTHUHAs CTPYKTYphI OenkoB. KauecTBeHHbIE peakliny Ha OeNKH.

JleMoHcTpanum.

1. PacTBOpHMOCTE yrieBosoB B BOJE U 3TAHOJIE.
2. KauecTBeHHBIE peaKkIIMM Ha IIIFOKO3Y.
3. OO6pa3ibl aMHHOKHUCIIOT.

JlaGopaTopusle onbiThl. 11. CoiicTBa rimoko3sl. KauecTBeHHas peakius Ha Tioko3y. OnpeneneHue Kpaxmaina B IpoaAyKTax nuTtanus. 12. [{BeTHbie
peaxiuu 6eIKoB.

(c ucnonpzoBanuem obopynosanust « TOUKM POCTA»)

KonTtpouabHas pabora Ne 4 1o TeMe «A30Tcoepkalue 1 OMOJIOTHYECKU aKTUBHBIE OPIraHUYECKUE BEIIECTBAY.

Tewma 7. BeicOKOMONEKYIISIpHBIE COCTUHEHHS

ITonsiTHE O BEICOKOMOJIEKYJIAPHBIX BelecTBax. [lonnMepusanus 1 MOIMKOHAEH AU KaK METO/IbI CO3/IaHus ITOJIMMEPOB. DnacToMepsl. [IpupoaHselii n



cuHTeTnueckuii kayuyk. Comonmumepusanus. CoBpeMEHHBIE TUIACTHKH (ITOJTMATUIICH, MOJUIIPONIIICH, OTUCTUPOI, TOIMBHHUIXJIOPU, (roporact,
HNOJMATUIICHTEpeTaNIaT, aKpHI-0yTaaleH-CTUPOIbHBIHN MIACTUK, MOJMKapOoHaTel). [IpupoiHbIe M CHHTETHYECKHE BOJIOKHA (0030D).
Jemoncrpanuu. 1. O6pa3usl mactukoB. 2. Koyutekuus BojaokoH. 3. [lonukoHaeHcaus STHICHIIIMKOIIS ¢ TepedTaneBoil KUCI0TOM.
JlabopaTopHblie onbIThI. 13. OTHOLIEHNE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KHUcioT U 1menouei. Ilpakrudeckas padora Ne 10. Pacno3naBanue
IJIACTHUKOB.
[TpakTrueckas padora Ne 11. Pacnmo3naBanue BOJIOKOH.
(c ucrionpzoBanuem obopynoBanust «TOUKU POCTA»)

11 xnace
Tema 1. Hemeransl
Knaccupukanus HeopraHu 4y e Cc K U X B € I € C T B. DJIEMEHThI METaJUIbl M HEMETaJlJIbl ¥ UX nosioxkeHue B [lepuonnyeckoit cucreme.
B o mxopo n. Ilonydenue, Gpusnueckne u XMMHUYECKHE CBOMCTBA (pPEaKkIMH C METAUIaMH W HEMETaJIaMH, BOCCTAHOBIIEHHE OKCHJIOB H COJIEH).
I'mppunpl. TomIMBHBIE 3JIEMEHTHI.
I'anor e H bl. O0mmas xapakTepucTUKa NoArpymnisl. @U3ndecKue CBONCTBA MPOCTHIX BELIECTB. 3AKOHOMEPHOCTH U3MEHEHHSI OKUCIINTENIbHOW aKTUBHO-
CTH TaJIOTEHOB B COOTBETCTBHUH C UX IOJIOKEHHEM B Iiepruoudeckoit Tadmuiie. [1opsaok BEITECHEHHSI TAIOTEHOB U3 PAaCTBOPOB rajioreHu10B. OcoOeHHO-
CTH XUMUHU PTOpa. XIJIOp — IMOIydeHHE B TPOMBIIICHHOCTH U JIA0OPATOPUH, PEaKIMK C METATIAMH U HeMeTaJlaMu. B3anmoseiicTBre Xjaopa ¢ BOJ0i 1
pactBopamu 1ienoueil. Kuciaopoansle coequHeHuss Xjaopa. ['MIOXJIOpUTHl, XJI0paT U HepXJopaTbl KaK TUIMYHbIE OKHCIUTETH. OCOOEHHOCTH XUMHUH
Oopoma u nona. Kauecrsennas peakuus Ha ifoz. ['ajgorenoso -
JOPOJIbl — IOJIyYEHUE, KUCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA. CosiHAs KUCIIOTA U €€ coyli. KauecTBEeHHbIE pEaKIIMK Ha TaJlOr€HHUI-UOHBI.
DN1eMEeHTBHNOATrPYNIBIKHUCIIOpP O Ia. Odmas xapakTepucTuka NoArpynnsl. duzndyeckre cBOWCTBA MPOCTHIX BemecTB. O30H Kak alIoTpoI-
Hast Moaudukanus kuciopona. Ilomydenue o3oHa. O30H Kak okuciauTedb. [Io3UTHBHAsA M HeraTWBHAs PoJib 030HA B OKpYyXkarwuleil cpene. CpaBHeHUe
CBOMCTB 030Ha U KHciopoja. Bosia u nepokcua BoAopoJa Kak BOAOPOIHBIE COEIUHEHHUS! KUCIOpoJa — CpaBHeHUE cBOWcTB. Ilepokcna Boopoaa kak
OKHUCJIUTENb U BoccTaHOBUTENb. [lepokcuabl metamioB. Cepa. Amorponust cepbl. Pusnueckre 1 XUMHUYECKUE CBOMCTBA cepbl (B3aUMOJICHCTBUE C Me-
TaJllaMHi, KMCIOPOJIOM, BOJOPOAOM, PACTBOPAMH IIEJI0UYEH, KUCIOTaMH - OKHCIUTEIAMH). CepoBOJOPOT — MOIYyYEHHUE, KUCIOTHBIE U BOCCTAHOBUTEIb-
Hble cBoiicTBa. Cynbduipl. CepHUCTBIN a3 Kak KUCIOTHBIM okcui. OKUCTUTENbHBIE U BOCCTAHOBHUTEIbHBIE CBOMCTBAa CepHHUCTOro rasa. [lomyuenue
CEPHHCTOrO raza B MPOMBINIJIEHHOCTH U Jabopatopun. CepHucras kuciota u ee conu. Cepubiit anruapua. CepHast kucinora. CBOMCTBA KOHIIEH TPUPO-
BaHHOM U pa30aBlieHHONW cepHON KUCIIOTHI. JlelficTBUE KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI HA caxap, METajlibl, HEMETalIbl, Cylnbpuabl. Tepmudeckas
YCTOHYMBOCTH CyNb(haToB. KauecTBeHHas peakius Ha CEpHYIO KUCIIOTY U €€ CONu. Tuocepuas Kucioma u muocyibgamol.
A3oTHerocoe HHeHH . DIIeMeHThI NOArpynis! azoTa. O0miast XxapakTeprucTuka noaArpymnmnsl. @u3udeckrue cBoiicTBa NpocThix BemecTB. CTpoe-
HUE MOJIeKYJbl a3oTa. dusnyeckre U XMMHUEcKUe cBoicTBa a3ora. [lonyyeHne a3oTa B MPOMBILIUIEHHOCTH U Jaboparopun. Hutpuasl. AMMuak — ero
noJjiyueHue, puznyeckrue u Xumuueckre cporictsa. OCHOBHbBIE CBOICTBa BOJHBIX pacTBOpoB ammuaka. Conu ammonus. [loBeneHue cosneit aMMOHUS MIpH
HarpeBaHWu. AMMHaK Kak BoccTaHOBUTelNb. [Ipumenenne ammuaka. OKcuzpl a30Ta, UX nosydyeHue u cBoiictBa. Okcua azota(l). OkucieHue okcuaa
azorta(Il) kucnoponom. JJumepuzanus oxcuna azota(l'y). Azotucras kuciaora u ee cond. HUTPUTHI Kak OKHUCIUTETN U BOCCTAHOBHUTEIH. A30THAsI KHC-
n0Ta — (U3NYECKHE U XUMUYECKHe CBOMCTBA, nonydeHre. OTHOIIEHNE a30THOM KHUCIOTHI K METalllaM U HeMeTaJlaM. 3aBUCUMOCTD MPOIYKTa BOCCTa-
HOBJICHUS a30THOW KHUCJIOTHI OT aKTUBHOCTH MeTalljla U KOHIEHTPAluu KUCIOThL. TepMuyeckass ycTOHYMBOCTh HUTPATOB.
®dochopuerocoenuHeHH 1. Amorponus ¢ocdopa. Xumuueckue cBoicTBa pochopa (peakiuu ¢ KUCIOPOIOM, TAIOTeHAMH, METAJIJIAMH,, CIIOKHBI-
MU BEIIECTBAMU-OKUCIUTESIMY, menodami). [lomyuenue u npumenenue pochopa. @ocdopusiii anruapua. Oprodocdopras u meradochopHas Kucio-



ThI ¥ uX conu. KauectBeHHas peakuus Ha oprodocdartsl. Pasznodcenue opmogocgoproii kuciomsi. Illupogocghopnas kucroma u nupogocgamol. Doc-
bunsl. ®ochun. Xropuovt pocghopa. Oxcuo ocgopa(lll), pocghopucmas kucioma u ee conu.

Y ruaepo a Ammorponus yriepona. CpaBHeHHE CTPOSHUS U CBOMCTB rpadura u anMasa. DyisepeH Kak HoBasi MOJICKYJIsipHas ¢popma yraepona. ['pa-
(dheH xak MOHOCJION rpaduTa. YIiiepoaHbsle HAHOTPYOKH. YTOJb. AKTUBHPOBAHHBIN yTroib. AncopOuus. XuMudeckue cBoiicTBa yris. Kapouner. ['mapo-
U3 KapOuaa kanblus v kapOuaa amomunus. KapOuasl mepexoaHbIX METaNIOB Kak CBEpXIpoUYHble MaTepuaibl. Okcunpl yriepona. O6pazoBaHue yrap-
HOTO Ta3a MpH HETOJIHOM CrOpaHUM YIJs. YTOJIb U YrapHbIM ra3 Kak BOCCTaHOBUTENU. Peakuus yrapHoro rasa ¢ pacruiaBamu menodeil. Cunres ¢op-
MHATOB M OKCAJIaTOB. YTJIEKHUCIIBIN ra3. YrojabHas KUCIO0Ta U ee coiu. [loBenenne cpeqHuX 1 KUCIbIX KapOOHATOB MPH HArPEBaHUU.

K p e m 1 u ii. CBolicTBa MPOCTOTO BeliecTBa. Peakiuu ¢ XJ0poM, KUCIOPOJOM, pacTBOpaMu 1enodeil. OKCuJ KpeMHUA B PUPOJE U TexHUke. KpemHu-
€Bbl€ KUCIIOTHI U UX coiu. ['uaponus cunukartoB. CunaH — BOJOPOJHOE COEAMHEHUE KPEMHUSL.

b o p. Okcun 6opa. bopnuas kucnora u ee coiu. bypa.

Jemouncrpanuun. 1. 'openue Bonopoaa. 2. [lonyuenue xnopa (onbIT B mpodupke). 3. OnbITel ¢ OpoMHOM BoA0OH. 4. OKHCIUTENbHBIE CBOMCTBA pacTBOpa
runoxjopura Hatpus. 5. [lnaBnenue cepsl. 6. 'openue cepsl B kuciopozae. 7. Bzaumonerictue xenesa ¢ cepo. 8. ['openue cepoBonopoaa. 9. Ocaxne-
Hue cynbduaos. 10. CpoiicTBa cepuucroro raza. 11. JlelicTBue KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI HA Melb U caxaposy. 12. PacTtBopenne aMmMuaka B
Bojzie. 13. OcHOBHBIE CBOMCTBa pacTBopa ammuaka. 14. Karanutudeckoe okucienne ammuaka. 15. [lomydyenue oxcuna azora(ll) u ero okucienue Ha
Bozayxe. 16. JlefictBue azoTHOM kucnoTel Ha Menb. 17. Foperne pochopa B kucinopone. 18. [IpeBpamenue kpacHoro pocopa B GBIl U €T0 CBEUCHHE
B TeMHOTe. 19. BzaumoneiictBue dhocdopHoro anruapuaa c Boaoil. 20. O6pa3iisl rpaduta, anmasza, kpemaus. 21. I'openue yrapuoro raza. 22. TymeHnue
IJIJAMEHU YTJIEKHUCIIBIM Ta30oM. 23. PaznoxxeHue Mmpamopa.

JlabopaTopuble onbIThl. 1. [lonydyenue ximopa u u3ydeHue ero cBOUCTB. 2. O3HAKOMIJICHHE CO CBOMCTBAMH XJIOpCOJEpsKamux orOenuBareneii. Kaye-
CTBEHHAs peakius Ha rajoreHu1-uoHsl. 3. CBolcTBa Opoma, nona u ux cojeil. Paznoxxenue nepokcunaa Bogopona. OKucIeHUuEe HOAU-HOHOB TIEPOKCH-
JIOM BOJOpOJia B KUCIION cpefne. 4. Vi3ydeHne cBOWCTB CEpHON KUCIIOTHI U €€ coiiel. 5. M3ydeHne cBOMCTB BOJHOIO pacTBOpa aMMuaka. 6. CBoiicTBa co-
neit ammonus. KauectBennas peakius Ha (ocdaT-uoH. 7. KauecTBeHHas peakius Ha kapOoHaT-uoH. Pasnoxkenue ruapokapbonara Hatpus. 8. Mcmbita-
HUE PacTBOpa CUJIMKATa HATPHUsS UHAUKATOpPOM. 9. O3HakoMIIeHHEe ¢ 00pa3iiaMu MPUPOJIHBIX CHIIMKATOB.

[TpakTruyeckas padora Nel. ITosryyenune Bogopoaa.

IIpakTuueckas padora Ne 2. [lonmyueHue XI0poBo0pOia U COMSTHON KUCTOTHI.

IpakTnyeckas padora Ne 3. [lomyuenne aMmMnuaka U H3y4eHHE €TO CBOHCTB.

IIpakTuyeckas padora Ned4. [lonyueHne yriaekucioro rasa.

IIpakTuyeckas padora Ne 5. BrinoHeHHe SKCIIEpUMEHTANBHBIX 3a/1a4 10 TeMe «HeMeTanmboy.

(C ucnonwzoBanuem obopynoanust «TOUKNMPOCTA»)

KonTponbaas padota Nel mo teme «HemeTtamibny.

Tema 2. Metajuibl

Obmuito630pITEeMEeHTOB—MEeETalao B. CBOHCTBA MPOCTHIX BEIIECTB-METAIIIOB. MeTaluTMuecKue KpucTauinueckue pemerku. CIiaBsl.
XapakTepucTrika Hanbosee U3BECTHBIX CIUIaBOB. [lomydueHne u mpuMeHeHHEe METaJUIOB.

[llemrouyHBI€MeETam abl— 00Ias XapaKTEPUCTHKA MOATPYIIIBI, XapaKTePHbIE peaKIiK HaTpus U Kanus. CBOMCTBa 1IeI0YHbIX MeTaioB. [Tomyde-
HUE TIENOYHBIX MeTaioB. Coma W eIKui HaTp — BaKHEWINME COCNWHEHMs HATpHUsA. bepwiumii, Marauii, menovyHo3eMeIbHbIe MeTaJuIbl. Marauii u
KaJIbIMK, UX 00Ias XapakKTEepUCTHKA Ha OCHOBE TosioxkeHus B [lepuoamdeckoit cucreme snementoB JI. . MenneneeBa u ctpoenus aromoB. [lomyde-
HUe, QU3NYecKre U XUMUYECKHUE CBONCTBA, MPUMEHEHUE MAarHusl, KalbIUs U UX COSAMHEHHH. AM(POTEPHOCTh OKCHUA U TUAPOKcuaa oeprmnus. JKect-



KOCTb BOJIbI U CTIOCOOBI ee ycTpaHeHHst. OKpacka IIaMeHH COJISIMU LIEIOYHBIX U IEJI0YHO3EMENIbHBIX METAIJIOB.

A 110 MU HH . PacipocTpaneHHOCTh B pUpoOJE, (PU3NYECKHEe U XUMUYECKHUE CBOMCTBA (OTHOIICHUE K KUCIOPOY, TaloreHaM, pacTBOpaM KHUCIIOT U
mienoyuei, amoMoTepMust). AM(OTEpPHOCTh OKcuaa u Tuapokcuaa amomunans. Conu amomunus. [lomHOE pas3iiokeHne BOIOHM coyiel allFOMHHHMSI CO Cla-
ObIMH JIByXOCHOBHBIMH KHCJIOTaMHU. AJFOMUHATHI B TBEPJIOM BHJIE U B pacTBope. [Ipumenenne amomunus. Coeourenus antoMuHus 8 HUSUUX CTNeneHsax
OKUCTIeHUS.

OnoBo u cBuHell. PU3HUECKUE U XUMUYECKHE CBOMCTBA (pEaKIuu ¢ KUCIOPOI0M, KucioTamu), mpuMmeHenue. Comn onoa(Il) u ceunna(Il). CBuHIIOBBIN
aKKyMYJIATOP.

MeTanapnoOO04YHBXTOATp Y. OcOOEHHOCTH CTPOCHUS ATOMOB MEPEXOJHBIX METAIIOB.

X p o M. ®uznyeckue CBOWCTBA, XUMUYECKHE CBOMCTBA (OTHOILLIEHUE K BOJASHOMY Mapy, KHUCIOPOAY, XJIOPY, pacTBOpaM KUCIOT). MI3MeHeHe OKUCIIH-
TEJIbHO-BOCCTAHOBHUTEIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THIPOKCHIOB XpOMa C POCTOM CTENEHU OKHCICHHA. AMGPOTEpHbIE CBOHCTBA
okcuaa u ruapokcuaa xpoma(lll). Okucnenue coneii xpoma(lll) B xpomarsl. B3auMHbie mepexoabl XpOMaToOB U JUXPOMATOB. XPOMAThl U TUXPOMATHI
KaK OKHCIIUTEIIH.

MapraHe n— QU3NIECKHe U XUMUYECKHE CBOMCTBA (OTHOIIEHUE K KHCIOPOY, XJI0pY, pacTBopam Kuciot). Okcun maprania(ly) kak OKUCITUTENb 1
katanuzaTop. [lepmanranar kanus kak okucnutenb. Maneanam(VI) kanus u eco ceoticmaa.

XK e ne3 o . Haxoxnenue B npupojae. 3HaUCHUE Kelle3a JUisl opranusma uyenoeka. dusnueckue cBoicTBa xene3a. CIUiaBbl jKele3a ¢ YrIIepOAOM.
XUMHYECKHE CBOMCTBA >Keje3a (B3aUMOJEHCTBHUE C KHCIOPOJIOM, XJIOPOM, CEpPOM, yrieM, KHUCIOTaMHu, pacTBopamu cosei). CpaBHEHHE KHUCIOTHO-
OCHOBHBIX M OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB ruapokcuaa xenesza(ll) u ruapokcuna xenesa(lll). Conu xenesa(Il) u xeneza(lll). Merozast
nepeBoja cosneii xeneza(ll) B

conu sxene3a(lll) u o6patHo. OkucnuTenbHble cBoiicTBa coenuHeHnit xkene3a(lll) B peakiusx ¢ BOCCTaHOBUTEISAMM (MOIUAOM, Menbi0). Llnanuansle
KOMILIEKCHI xkesie3a. KauectBennblie peakiuu Ha nonsl sxeneza(Il) u (11).

Me 1 b. Haxoxnenue B npupoje. dusndeckre 1 XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C KMCIOPOAOM, XJIOPOM, CEPOl, KUCIOTaMU-OKUCIUTENISIMN).
Comu mequ(IT). Mennsiii kynopoc. Ammuakatel Meau(1) u meau(Il). Ilonyuenune okcunaa meau(1) BocctanoBnenueM rugpokcua meau(Il) rimroko3oil.
Cepe6po. Duznueckre U XUMUYECKHE CBOWCTBA (B3aUMOJIEHICTBHE C CepOi, XJI0POM, KMUCIOTaMH - OKHcIUTeIsIMH). OcaxieHue okcuaa cepedpa npu
JEMCTBUM 1IEJIOYH Ha COJH cepedpa. AMMHaKaThl cepedpa Kak okucauTenu. KauecTBeHHas peakiusi Ha MOHBI cepelpa.

3 00T 0. Du3nuecKue U XUMUYECKHUE CBOMCTBA (B3aMMOIEUCTBHUE C XJIOPOM, «IIapCKOM BOAKOI». CrocoObI BBIJCIECHHS 30J10Ta U3 30JJ0TOHOCHOM TI0-
POJIBL.

I] u 1 x. dusnyeckre U XMMUYECKHUE CBOMCTBA (B3aUMOCHCTBUE C raJIOTeHaMM, KUCIOPOAOM, CEPOM, paCTBOPaMHU KUCIIOT M 1esioueii). AMpoTepHOCTb
OKCHJIa U TUJIPOKCH/JIA IIMHKA.

P Tyt b. IlpencraBienune o cBoiicTBax pTYTH U €€ COEUHEHUSIX.

Hemoncrpaumu. 1. Komtekuus meramios. 2. Komwtekuus munepanoB u pya. 3. Komnekmusa «Amomunniiy. 4. Komnekus «Kene3o u ero crijaBsby S.
B3aumopeiictBue HaTpus ¢ Bogoi. 6. OkpammBaHue MJIAMEHU COJIIMHU LIEIOYHBIX U HIEIOYHO3EMEIbHBIX METAIIIOB. 7. B3aumoaeicTBue Kaiablys ¢ BO-
noii. 8. [nasnenne amomunus. 9. B3anMoelicterue amoMuHus co menodsto. 10. BzanMopaeiicTBre Xpoma ¢ COJITHOM KHCIOTOM 0e3 JI0CTyIa BO3ayXa.
11. Ocaxnenue rugpokcuaa xpoma(lll) u okucnenue ero nepokcuaoM Bojoposa. 12. B3anuMHuble nepexo/ibl XpoMaToB U AuxpoMaroB. 13. Paznoxenue
nuxpomarta aMMmoHus. 14. Amomortepmus. 15. Ocaxaenue ruapokcuaa sxeneza(lll) u okucnenue ero Ha Bo3ayxe. 16. Beinenenue cepedpa u3 ero comeit
JNEUCTBUEM MEJIH.

JlaGopaTopHusble onbIThl. 10. OkpamnBanue iaMeHH COCTUHEHUAMH ILIENOYHBIX MeTamioB. 11. O3HakomileHHe ¢ MUHEpaJaMUd U BaKHEHIIUMH CO-



€MHECHUSIMU I1IEJIOYHBIX MeTaIoB. 12. CBOMCTBAa COCNUMHEHUN MIEIOYHBIX MeTauioB. 13. OkpallluBaHuEe MUIAMEHU COJIAMH IIEJIOYHO3EMENbHBIX ME-
taioB. 14. CpolicTBa MarHus u ero coeauHeHuil. 15. CpoiicTBa coenunenuii kanbuus. 16.0Kectkocts Bonbl. 17. B3aumoneiicTBue aatoMuUHUS C KHUC-
JoTamu U menoyamu. 18. AmdorepHbie cBoiicTBa ruapokcuna amomunus. 19. Ceolicmsa onosa, ceunya u ux coeounenuil. 20. CBoHcTBa coeil Xxpoma.
21. CpoiicTBa Mapranma u ero coequHenuid. 22. Mzyuenne munepanos xene3a. 23. CBoiicTBa xesne3a. KauecTBeHHbIE peaklnu Ha HOHBI xene3a. Ilo-
nyuyenue okcuna meau(1). 24. CoiicTBa Mey, €€ CIUIaBOB U coeMHEeHUN. 25. CBONCTBA IIMHKA U €T0 COSAMHEHHM. (C UCNOIb308AHUEM 000PYOOBAHUS
«TOYKHU POCTA»)

IIpakTnyeckas padora Ne6. [Tonyyenue roppkoii conu (ceMuBogHOTO cyibdara maraus). [IpakTuyeckas padora Ne 7. [loxyuenue

QJIFOMOKAJIMEBBIX KBACIIOB.

IIpakTnyeckas padora Ne8. BrinonHeHNe SKCIIEPUMEHTAIIBHBIX 3aj1a4 110 TeMe «MeTasulbl [1aBHBIX MOATPYIIID».

IIpakTuyeckas padora Ne9. [lonydyenre Me1HOTro Kynopoca.

IMpakTuyeckasi pa6ora Nel0. [Tonyyenue xene3Horo Kyrmnopoca.

IIpakTnuyeckas padora Ne 11. BoinonHeHne sKkcriepUMEHTAIbHBIX 33/1a4 110 TeMe «MeTaibl TOOOYHBIX HOATPYII».

(c ucnonszoBanueM obopynoBanusi K TOUKH POCTAY)

KonTponbnas padora Ne 2 mo teme «MeTanabb).

Tema 3. CTpoeHue aToMa. XuMU4YecKas CBSA3b

Crtpoenuearoma. Hyknmuasl. U3otonsl. Tunsl paguoaktuBHOro pacnana. TepmosaepHsiil cuHTtes. [loaydeHne HOBBIX 2JIEMEHTOB. SnepHble peak-
mun. CTpoeHHe AIIEKTPOHHBIX 000si0uek aTomoB. llpeacraBieHne o KBaHTOBOH MexaHuke. KBaHTOBbIe umcia. Atomuble opOutamu. Pagmyc aToma.
ONEeKTPOOTPULATEIBHOCTD.

XuMuueckascBs3b. Buasl xumudeckoil cBsa3u. KoBaneHTHas CBsI3b U €€ XapaKTePUCTUKU (JUIMHA CBSI3H, NOJSPHOCTD, MOJISIPU3YEeMOCTb, KpaT-
HOCTb cBsi3M). oHHast cBsi3b. MeTamuinueckas cBsi3b. CTpOeHU e TB e p A bl X T € JI. Kpucramunueckue 1 amop@ublie Tena. TUIbl KpUCTATITMYECKUX
PEILIETOK METAJUIOB M MOHHBIX CoequHEHUH. MexxMonekynspHble B3aumoielictBus. Bonopoanas cBs3b. Jlemoncrpauun. 1. Kpucrannuueckue pemerku.
2. Mojienu MOJIeKyII.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHYecKuX peakuuid (174)

TennoBoiophpekTXUMUUECKONDPeEaK I U U DHIOTEPMUUYECKUE U IK30TepMuUUeckre peakiuu. 3akoH ['ecca. Ternnora oOpa3oBanus Belie-
cTBa. DHeprus cBs3u. [lonstue 00 sHTanbnuu. [lonsatue 06 suTponuu. Bropoii 3akoH TepMoanHaMuKU. DHeprusa ['n60ca u KpuTepuu caMoInpo U3BOJIb-
HOCTH XMMHUECKOIN pEaKLnu.

CKOpPOCTHBXMMHUUECKUXPEAKIHNHU Ee 3aBUCUMOCTb OT IIPUPOIBI PEArMPYIOLINX BEIIECTB, KOHLEHTPALUN PEAreHTOB, TEMIIEPATyphl, HaIH-
Yus KaTaau3aTopa, IJIOAaAu OBEPXHOCTH pearupyromux BemecTB. 3akoH AecTByronmx macc. [Ipasuno Bant-T'odpda. [Tonstiue 06 sHeprum aktupa-
LMY ¥ 00 SHEPreTUYECKOM NMpoduiie peakuu. | OMOreHHbI 1 reTeporeHHbli kaTanus. [IpuMepsl KaTaIUTHUECKUX MPOIECCOB B TEXHUKE U B )KUBBIX Op-
rann3Max. @epMeHThbI Kak OMOJIOTHUECKUE KaTaIu3aTophl.

OOpatumslepeaxk i Xumuueckoe papHoBecue. [Tpunnun Jle Hlarense. Koncranta paBHoBecusi. PaBHoBecue B pactBopax. KoHcTanTsl qucco-
uuanuu. Pacuet pH pacTBOpOB CHIIBHBIX KHCIIOT U 1ienouel. [lpoussedenue pacmeopumocmu.

PapnakxtTuBHoOocTUuMETaunuo B. [loHaTue o cTaHIapTHOM 3JIEKTPOAHOM MOTEHIIMAJIE U JIEKTPOABIIKYILEH CUile peakui. XUMHYECKHUe HCTOY-
HUKU TOKA: TaJbBAHUYECKHUE AJIEMEHTHI, aKKyMYJISTOPbI U TOIUIMBHBIE AJIEMEHTHI. DJIEKTPOJIU3 PACIIIIaBOB U BOJHBIX PACTBOPOB DJIEKTPOJIUTOB. 3aKOHbI
INEeKMPONU3QA.

JemoncTpanuu. 1. DK30TepMUYECKHUE U SHJOTEPMUUYECKUE XUMHUECKUE peakuuu. 2. TeroBsle SBICHHUS PU PACTBOPEHUH CEPHON KUCIOTHI M aMMH-



a4yHOM cenuTphl. 3. 3aBUCUMOCTh CKOPOCTH PEAKIUHU OT MPHUPOJIbI BEIIECTB HA MPUMEPE B3aUMOJCHUCTBUSA PACTBOPOB PA3TUYHBIX KHUCIOT OJUHAKOBOMN
KOHLEHTPALUU ¢ OAMHAKOBBIMU KyCOUKaMH (IpaHyJjlaMi) IMHKA U OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, IUHKA, XeJle3a) C paCTBOPOM CO-
JISTHOM KUCNOTHI. 4. B3aumozeiicTBue pacTBOPOB CEPHOM KHCIOTHI C PACTBOPAMU THOCYJb(haTa HATpUs PA3IMYHON KOHIEHTPALMU U TEMIEpaTypsl. 5.
PasnoxxeHue nepokcua BOAOPOa C MOMOLIbI0 HEOPraHUYECKUX KAaTaIU3aTOPOB U MPUPOJHBIX OOBEKTOB, COIEPIKALIUX KaTajasy.

JlabopaTopHblie onbIThl. PaKTOPHI, BAUAIOLIME HA B3aUMOJICHCTBUE METAJLJIa C pacTBOpaMH KUCIOT. CMEIIeHne XMMUUECKOT0 PAaBHOBECHUS IIPU YBEIIH -
YEHUH KOHIICHTPAILIMKU peareHToB U MpoAyKToB.26. KaTtanutuueckoe pasnoxeHue nepokcuaa Bogopoaa Ipakruyeckas padora Nel2. CkopocTh XUMH-
YECKOM PEAKLUU.

[TpakTrueckas padora Nel3. Xumuuyeckoe paBHOBecHe.

(c uctionb3oBanuem obopynosanus «TOYKNPOCTAY)

Kourpoabnas padora Ne3. TeopeTrnueckue 0CHOBbI XUMUH.

Tema 5. Xumuueckast texHosiorus (74)

OCHOBHBENPUHIUNBXUMUUYECKOUTEXHONOTHUU. [IpOU3BOACTBOCEPHOMNKHUCITOT Bl KOHTAKTHBIM CIOCOOOM. XUMHU3M
nporecca. CrIpbe JUIsl HPOU3BOJICTBA CEP - HOM KUCIIOTHL. TeXHOJIOruuecKas cxema Ipouecca, Npouecchl U anmnaparsbl.

I[IpousBoacTBOAaMMHUak a. XuMu3M nporecca. OnpeaeneHne ONTUMAIbHBIX YCIOBUN IPOBEACHUS peakuuu. [IpuHIMI HUPKYIALUU U ero pea-
JM3alys B TEXHOJIOTUYECKON CXEME.

MeTannypru s YepHas meramuryprus. JJoMmeHHbIH mipoliece (ChIpbe, yCTPONUCTBO JOMEHHOU MEeUH, XMMU3M Tpoiiecca). [Ipou3BoACTBO cTaliu B KUC-
JIOPOJIHOM KOHBEPTEPE U B DJIEKTpOIIeyax.

OpranuuyeckuicuHTe 3. Cunmesvl Ha ocHose cunmes-ea3a. IIpon3BoACTBO MeTaHOa. DKOJIOTHS U IIpobdiieMa OXpaHbl OKpYXKarollen

cpenbl. 3eneHas XUMUs.

Jemonctpauuu. 1. Ceipbe 151 POU3BOJCTBA CEPHON KUCIIOTHI. 2. MOAETH KHUIIAIIETO CIIOSI.

3. Kenesnas pyna. 4. O6pasiibl CIIJIaBOB XKele3a.

Tema 6. Xumus B ObITy U Ha ciyx0e obmiecTsa (94)

Xumus nun. JKupsl, 6enky, yriaeBosl, BUTaMuHbl. [IuiieBbie 100aBky, UX Kiaccuukanus. 3anpeleHHble U pa3pelieHHble MuleBble 100aBku. Jle-
KapcTBeHHbIE cpencTBa. Kpacku n murmenTsl. [IpuHIMIIBI OKpamyBaHus TkaHell. Xumus B crpoutenscrse. LlemenT, 6eton. Ctexiio n kepamuka. Tpa-
JUIMOHHBIE U COBPEMEHHbIE KepaMHueckrue MaTtepuaisl. CBepXnpoBoasias kepamuka. beitoas xumus. OTdenuBaronme cpecTBa. XUMHUS B CEIbCKOM
xo3scTBe. HCcekTuImapl n nectuiiuasl. CpeacTsa 3amuThl pacteHuid. PenemierTsl. OcCOOCHHOCTH COBPEMEHHOW Hayku. MeToA0I0THsT HAy9HOTO HC-
cienoBanus. IIpogeccust xumurxa. Mamemamuueckas Xumus.

[Touck xumudeckoit uupopmau. Paboma c 6azamu OaGHHbIX.

Jemoncrpauuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkaneid. 3. Orbenusanue Tkaneit. 4. Kepamuueckue matepuainsl. 5. L{BetHsie crekina. 6. Kon-
nexkuus «TomImMBo U ero BUABIY.

JlaGopaTopHble ONbITHI. 27. 3HAKOMCTBO ¢ MOIOIIIUMH CPEJCTBAMU. 3HAKOMCTBO C OTOenMBatomumMu cpeactsamu. 28. Kien. 29. 3HakoMCTBO ¢ MUHE-
paTbHBIMU YIOOPEHUSIMH U U3y4EeHHE UX CBOUCTB.(C ucnonb3oBanueM obopynosanus « TOUKU POCTA)



3. TemaTH4eckoe NMJIAHUPOBAHHE

10 knace
Homep Tema KoaunuecTBO B ToMm gucne OoOopynoBanue
TEMBI 4acoB NPAKTHYeCKHe | KOHTPOJIbHbIE
padoThI padoThI

1 IloBTOpEeHMe U yriydieHne 3HaHUI 18 1 1 Indpposas (kOMIbIO-
5 OCHOBHBIE TIOHSTHUSI OPTAaHUYECKON XU- 13 i ) TepHast) 1Taboparopus

MuH D,
3 VYraeBogopoasl 25 2 1 Haruuk pH,
4 Kucnopoaconepkamue opraHmdecKme 19 5 1 JlaT4uk XJIOpUI-HOHOB,

COETMHEHUS [TpoOupkwu,
o A30T- U cepocoiepKaIIie COSTUHEHUS 6 1 - PeakTuBbl
6 buronornvecky akTHBHBIE BENIECTBA 14 - 1 Hoyt0yx
! BbicOKOMOIEKYISIpHbIE COEAMHEHUS 4 2 -

PesepBHOE Bpemst 3 - -

HUTOTIO: 102 11 4
11 knace
Homep Tema KosuuecTBo B ToMm uncie Oo6opynoBanue
TEMBI 4acoB NPAKTHYECKHE | KOHTPOJIbHbIE
padoThI padoThI

1 Hewmeramnsr 31 5 1 Hudposast (kommbro-
2 Merasubt 30 6 1 TepHas) TabopaTopHs
3 CrpoeHue atoMa. XUMHYECKas CBS3b 8 - - (L),
4 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKa- 17 2 1 Jartunx pH,

HUSI XUMHUYECKHX PeaKInit JlaT4uK XJIOPUI-NOHOB,
5 XuMHYecKasi TEXHOJIOTHs 7 - - pOOHPKH,

X 6 60 oBIecTE PEaKTHBBI

MU B OBITY M Ha CITy»0e 00IIecTBa. 6 ) 1 Hovi6
6 Xumus 1 HayKa YTOYK
VK
HUTOTI'O: 99 13 4
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