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IosicHuTeLHAA 3aMUCKA

[Ipennaraemas mporpaMma 1o XHMHH PacKpPBIBAET COAEpXKaHUE O0yUeHHs] XUMHN ydammuxces 10-
11 kmaccoB 001Ie00pa3oBaTEeLHBIX OpPraHU3allui Ha yriayOlieHHoM ypoBHe. [IporpamMma cocraBieHa Ha
ocHoBe DyHIaMEHTAIBHOTO SIIpa CoAep KaHus 00mero oopa3zoBaHus, TpeOOBaHMIA K pe3yabTaTaM OCBOE-
HUSI OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMEBI CpeaHero (ITOJTHOT0) O0mmero o0pa3oBaHus, MpeICTaBICH-
HBIX B PerepaibHOM TOCyIapCTBEHHOM 00pa30BaTENbHOM CTaHJApTEe CpeaHero (MOIHOTo) 00IIero oopa-
30BaHUS M MPUMEPHON IPOTPaMMBbl TI0 XUMUU CPEAHETO (TI0JHOT0) 00IIero oopa3oBaHusl.
Copeprxanne 00y4deHHs pealn30BaHO B yUeOHUKAaX XUMHUH, BBITYIIIEHHBIX U3aTeTECTBOM «/Ipodar:
—Epemun B. B., Kyzemenko H. E., Tepenun B. U., Ipo3noB A. A., Jlyaur B. B. Xumus 10 xmace
(yrmyOneHHBIH ypOBEHB);
—Epemun B. B., Ky3emenkoH. E., JIpo3noB A. A., Jlyaun B. B. Xumus 11 knacc (yriayOieHHBINH ypo-
BCHbD ).
Hacrosimee nocobue peanusyeT oduire 1ean cpegHero (MoJHOro) o0ero o0pa3oBaHusi, aBTOPCKUE UACH
Pa3BUBAIOIIETO, COBPEMEHHOTO, HAyYHO OOOCHOBAaHHOTO Kypca XWMHH, BHYTPU NPEAMETHBIC M MEXK-
npenMeTHble cBsi3u. [locobue mpemycmaTtpuBaeT (GpopMHpOBaHHE YHUBEpPCAIbHBIX yUEOHBIX JEUCTBUI
YYaIXxcs, MO3BOJISIET OCYIMIECTBIATh CHCTEMHO-ACSTEIFHOCTHBIA W TIPAaKTHKOOPHEHTUPOBAHHBIN MTOIXO0-
JIbl B OOYUEHHH.

Ilnanupyemble pe3yJbTaThbl 00y4eHHs U OCBOEHHS COAeP:KAHUS Kypca XMMUH

JlesaTensHOCT, 00pA30BATEILHOIO YUYPEXKACHUS OOIIEro oOpa3oBaHMs B OOYYCHHMH XUMHUU B
cpenHedt (MOaHOM) OOIIEH IIKOJEeI0JKHA OBITh HAlpaBliceHa HA JOCTMKCHHE OOYYarOIIUMUCS CIICIYIO-
IIMX JTMYHOCTHBIX PE3yIbTaTOB:

1) B LEHHOCTHO-OPHEHTAMOHHOW cepe — YYyBCTBO TOPAOCTH 332 POCCHHUCKYIO XUMHYECKYIO
HayKy, TYMaHH3M, 1IeJIeyCTPEMICHHOCTh, BOCIIUTAHNE OTBETCTBEHHOTO OTHOLICHHUS K MPHUPOJIE, OCO3HA-
HHE HEOOXOIMMOCTH 3aIlUTHl OKPYKAIOLIEH Cpe/ibl, CTPEMIICHHE K 310pOBOMY 00pa3y KHU3HHU;

2) B TpyAOBOii c(hepe — roTOBHOCTH K OCOZHAHHOMY BBIOOPY AalbHEHIIeH 00pa30BaTeNbHOMN HITH
npodecCHOHAILHON TPACKTOPHH;

3) B mo3HaBaTEeNFHON (KOTHUTHBHOW, WHTEIUIEKTYalbHOW) chepe — yMEHHE YIpaBIsATh CBOEH
MO3HABATENbHON e TEIBHOCTHIO.

MertarnpeaMeTHBIMU pe3yJIbTaTaMld OCBOCHUS BBIITYCKHUKAMH CpeJHEH (MOJTHOM) o0IIel IIKOIIbI
MPOTPaMMBI IO XUMHH SIBJISTFOTCS:

1) ucnonp30BaHNEe YMEHUH M HABBIKOB Pa3JIMUHBIX BHUIOB MO3HABATEIbHOMN NESATEIBHOCTH, MPH-
MEHEHUH OCHOBHBIX METOZOB IO3HAHUS (CHCTEMHO-MH(OPMALMOHHBIA aHAJIN3, MOJCIMPOBAHUE) IS
W3yUYEeHHUS Pa3TIMYHBIX CTOPOH OKpY’Kaloliel 1eHCTBUTENLHOCTH;

2) UCIIOTIb30BaHUE OCHOBHBIX MHTEJUIEKTYAJIBHBIX ONEpaIfii: (GOpPMYJIMPOBaHNE THIIOTE3, aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3allus, BBISIBIICHHE TPUUYUHHO-CIIECTBEHHBIX CBA3EH, MO-
WCK aHaJIOT OB,

3) yMeHHe TeHepUPOBAaTh UEH U ONPEACTSATh CPEACTBA, HEOOXOIUMBIE [T UX Pealu3aIliH;

4) yMeHHue OnpeAessTh LeJd U 3a1a4M JesITeIbHOCTH, BBIOUPATh CPEACTBA PEIN3ALUH LENd U
NPUMEHSTh UX Ha IPAKTHKE;

5) UCTIONB30BaHKE PA3IMYHBIX UCTOYHUKOB JUIS MOJTyYSHHsT XUMUYEeCKOH HH(OopMaIuy, TOHNMa-
HHUE 3aBUCUMOCTH CoJepKaHus 1 (OpMBI IIpeACTaBIIeHH HHPOPMAIIUH OT 1eJIeil KOMMYHHUKAIUU U ape-
cara.

B oOmacTi mpenMeTHBIX pe3yJIbTaTOB 00pa30BaTEIbHOE YUPEkKICHHE OOIIEero oOpa3oBaHUS
NPEAOCTABISECT YYCHUKY BO3MOKHOCTD Ha CTYNEHH CPEAHEro (IIOJHOT0) 00I1ero oopa3oBaHus Mpu
M3yYeHUN XUMHH HAYUIHUThCS:

A) Ha 6a30BOM ypOBHE B MTO3HABATEIHHOU cepe:

1) maBath ompeaeIeHNs H3yUYEeHHBIX TOHITHIH;

2) OnMUCHIBATH IEMOHCTPAIMOHHBIE H CAMOCTOSITEIEHO MPOBEJACHHBIC SKCIIEPUMEHTHI, HCIIONb3YS
JUTSL 3TOTO €CTECTBEHHBIN (PYCCKHI, POIHOMN) S3BIK U S3bIK XUMUH;

3) omuCHIBaTh W pa3IMyaTh W3yYEHHBIC KIACCHI HEOPTaHMYECKHX M OPraHUYECKUX COCIAMHEHHH,
XUMUYECKHE PEaKInu;

4) xnaccupUUUPOBaTh U3yYEHHBIE OOBEKTHI U SIBIICHHUS;

5) HabmOAaTh NEMOHCTPUPYEMbIE U CAMOCTOSITEIIBHO IPOBOJMMBIE OIBITHI, XMMUYECKUE PEak-
LIUH, IPOTEKAIOIIKE B IIPUPOAE U B OBITY;

6) menaTh BBIBOJBI M YMO3AKIIOUCHUS U3 HAOIIOAEHMH, H3YUeHHBIX XUMUYECKUX 3aKOHOMEPHO-
CTEH, MPOrHO3UPOBATh CBOICTBA HEU3YUEHHBIX BEILECTB 10 aHAJIOI'MH CO CBOMCTBAMH U3YyU€HHBIX;



7) CTPYKTYpPUPOBATh N3YUCHHBIA MaTepPHAT,

8) MHTEePIPETUPOBATh XUMHUECKYIO HH(POPMAIIHIO, TOTYUSHHYIO U3 APYTUX UCTOYHUKOB;

9) onuCHIBaTh CTPOCHHE aTOMOB 3JeMEHTOB |—IV mepromoB ¢ MCHOIb30BaHUEM 3JICKTPOHHBIX
KOH(UTYpaluii aTOMOB;

10) MomenrpoBaTh CTPOCHHE MPOCTEHIIINX MOJIEKYJI HEOPTAHUYECKUX W OPTaHUIECKHUX BEIIECTB,
KPUCTAJUIOB; B IIEHHOCTHO-OPHUEHTAIIMOHHOW c(epe: aHAIW3UPOBATh W OICHWBATH ITOCIEICTBHS IS
OKpYKaroler cpeiibl OBITOBOM M MPOU3BOACTBCHHON NEATENBHOCTH YCIIOBEKA, CBSI3aHHOMN C mepepadoT-
KO BEIECTB.

Conep:xanue pa3/ejioB U TeM Y4eOHOro Kypca
10 xaacce (1 4 B Hexet0, Bcero 34 yaca)

Bgenenne (1 1)
XuMus B psly €CTECTBEHHBIX HayK. MeTo/Ibl HAy9HOT'O TIO3HAHHSL.

Tema 1. Teopusi crpoeHus U KiaccupuKanusa OPraHUuIecKuX BemecTs (4 1)

[Ipeamer opranndeckoit xumun. [IpuuuHbEl MHOTO0Opa3usl opraHuyeckux BemecTB. CTPyKTyp-
Hasl TEOpHUS OPraHUYECKUX COCIUHEHHUH. YTIEeBOAOPOAbl U UX (DYHKIHMOHAIbHBIE NPOU3BOAHBIE. [1oHS-
THE 00 YTIIEpOJHOM CKeneTe U (pyHKIHOHambHOU rpymme. M3omepus. ['omonorus. HomeHnkmaTtypa op-
raHU4ecKuX BemlecTB. [[puHIMTIBI (POpMUPOBaHUS HAa3BaHUI OpraHHMYeckux coenuHenuil. Knaccuduka-
LHSI OPraHUYECKUX PEaAKIUH.

Jdemoncrpanuun. 1. Paznoxenue caxapa. 2. Kosuiekuus opraHi4ecKux BELIECTB U MaTEpUAIOB.
3. Mozenu opraHu4ecKiX MOJIEKYII.

Tema 2. YriaeBoaopoasl (6 4)

A 1 Kk a H bl . 'oMmonornyeckuii pan aakaHoB. M3oMepusi 1 HOMEHKIIaTypa ankaHoB. Du3uue-
CKHE CBOICTBa ajgKaHOB. XMMHYECKHE CBOMCTBAa alKaHOB (TOpEHHE, peakIUH 3aMelleHHus, MHPOIIU3,
neruapupoanue). [Ipumenenue.

A 11 K e H Bl . DTWIEH — CTpoeHue U (usnueckue cBoiictsa. [lomyyenne 3TuneHa B MpOMBILI-
JICHHOCTH (JIETMIpUPOBAHKE 3TaHa) M B JJaOOpaTopuu (AeruapaTanus 3TaHoja). XUMUYECKHE CBOWCTBA
(ropenue, OpoMupoBaHue, TUAPATAINS, TOTUMEPHU3ALINS, OKUCIIEHHE) U IPIMEHEHHUE 3TUiIeHa. Peakiiuu
NPUCOEAUHEHHs K roMosioraM stuiieHa. llpaBuino MapkoBHukoBa. [IpencraBnenrne o JUEHOBBIX yIiie-
BOJIOpOJAX.

A 1 K ¥ H Bl . AlIETUJIEH KaK MpeCTaBUTENb aNKMHOB. Dr3nueckne CBONCTBA alleTUIICHA, eT0
nojy4yeHue. XuMHUYECKHE CBOWCTBa(rOpeHne, OpoMUpOBaHKE, THApATaLUsl, TPUMEPHU3ALUs) U IIPUMEHE-
HHE.

ApeHnpn(apoMaTHUYe€CKHUE yTIEeBOIODPOOH ).beHson— crpoe-
HUue U (U3NYECKUE CBOMCTBA. XMMHYECKUE CBOIMCTBAa OeH30ja (TopeHre, HUTPOBaHUE, OPOMHUPOBAHNUE)
Y €ro IpUMEHEHHE.

JdemMoncTpanmu. 1. bpoMupoBaHue rekcaHa Ha cBeTy. 2. 'opeHue MeTaHa, 3THIIEHa, alleTHIICHA.
3. OTHOIIEHHE MeTaHa, ITUIICHA, alleTHIeHa U OEH30J1a K pacTBOpY NepMaHraHara kaus. 4. [Tonydenue
STWJICHA peaKkyel AernapaTaluy 3TaHoa, alleTHIeHa — THAPOIN30M KapOuaa KajabLusl.

JladopaTopHbie onbIThl. 1.CocTaBneHue Mojeneld MojieKys ankaHoB. 2. CocTaBleHHE MOJIe-
KYJ HENPEAEIbHBIX COSIMHEHNH.

KonTpoabnas padora Ne 1 o Teme «YTI1eBOAOPOIBD.

Tema 3. Kuciopojacoaep:xamiye 4 a30TcoAepskaliue oprannyeckue coequuenus (17 o)

Cnowuprts . ['oMomornueckuii psii TpeAenbHBIX OAHOATOMHBIX CcUPTOB. Du3mueckue u
XUMHYecKHe (ToOpeHre, OKUCIICHUE B ajlbJIeTu, Jeruapartaus) cBoicTBa 3tanona. [lomyuenne (6poxe-
HUE TIIIOKO3BI, THAPATAUs STHIEHA) U IPUMEHEHHE dTaHoNa. TOKCHYecKoe JeiicTBHe MEeTaHOJIa U JTa-
HOJIa Ha OpraHuU3M. MHoroatoMHbIE CIIMPTHI. DTUIEHTIINKOJIb U TIIMOCPUH KaK MpEeACTaBUTEIIN MHOI'O-
aTOMHBIX cIUpTOB. KauecTBeHHas peakiusg Ha MHOTOaTOMHBIE CITUPTHI.

® e H 0 1 . Pu3HUecKHEe U XUMHYECKHE CBOWCTBA (heHONa B CpaBHEHMHU cO cnupTamu. [Ipu-
MeHeHue (enona. KadectBeHHbIE peakiu Ha (peHO.

Aasnpmeruns . DopManpAeTua U aleTaNbICTHA KaK MPEICTABUTENN albICTHI0B. XH-
MHUYECKHE CBOICTBA (peakiys OKUCICHUS B KHCIOTY ¥ BOCCTaHOBIICHHE B ciupT). KauecTBeHHBIE peak-
[IUU Ha KapOOHWIBHYIO TPYIIITY.



Kap6boHoBBRE KHUCIIOTH . MypaBbHHasI M YKCYCHas KHUCJIOTHI KaK IMPOCTEH-
IIME IPEACTaBUTENN HPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOMCTBA YKCYCHOM KHCIOTBHI
(B3amMopelCTBHE ¢ METaJUIaMH, OKCUAaMU METAIOB, THAPOKCUAAMHI METAIJIOB M COJISIMH, PEaKLus
stepudukanum). [lomyyenne u npuMeHeHHE YKCYCHOW KUCTOTHL. [lanbMUTHHOBAsI B CTeaprHOBasI KHC-
JIOTHI.

Cnoxuabse d2bups u X up b .Croxasie 3pUpPH KaK TPOTYKTH B3aNMOIEH-
CTBHS KACIOT O cnupTaMu. [ maponu3 cnoxHbIx 3¢upos. [IpuMeHenne cioxHbIX 3QUpoB.

XKupe! kak cnoXxHbIe 3(GUPHI IIIULEPUHA U )KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenpHbIE U KU-
BOTHBIE J)KHPBbI, UX COCTAB, pa3In4yue B CBOHCTBaX. OMBbUIEHHE XKHUPOB. MbLia.

YraneBoas . [loustue 06 yriaeBomax. ['nmoko3a kak mpencTaBUTENb MOHOCaXapHIOB.
Bposxenue rmoko3sl. oTocunTe3. 3HaU€HUE U TPUMEHEHHUE TIIIOKO3BI.

Caxapo3a KaK IpeiCcTaBUTellb AUCaXapuioB.

Kpaxman u memmono3a kak NpencTaBUTENH MoOJHcaxapuaoB. X cTpoeHue, OHOnOrnveckas
ponb. ['maponus nonucaxapuaos. llpuMenenne monucaxapuios.

A M u H b . CTpoeHHE U CBOWCTBA aMHHOB. AMHUHBI KaK OpraHn4ecku ocHoBaHUsA. OcoOeH-
HOCTH aHWJIMHA M €T0 XMMHYECKHe CBOWCTBA (B3aWMOJEHCTBUE C COJISHOW KUCIOTONH W OpOMHOW BO-
noit). [Tonydyenune anmnuna o peakuuu H.H. 3ununa. [lpumenenue anunmna.

AMuHokucunoTs .benku.[nuuuH n aganuH Kak OpeACTABUTENN TPUPOIHBIX
AMHHOKHUCIIOT. AMHUHOKHUCIIOTHI KaK aM(OTEpHbIE OPraHN4ecKUue COeIMHEHH (B3auMOIEHCTBUE CO IIie-
noyamu u kucnoramu). O6pa3oBaHe NONMUNENTUAOB. benku kak momunentuasl. CTpyKTypa OelIKOBBIX
MoJiekyi1. CBoiicTBa OeJIKOB (TopeHue, THAPOJIN3, [IBETHBIC Peakiiin). buomorudeckas poib OSIIKOB.

l'enerTmueckas cBSA3b MEHXZOJY KlNaccaMWHU OpPTaHU-
YyecCKHUX coeauHeHHuu.lloniTue o reHeTUUeCKON CBA3U U TEHETUYECKUX PsIax.

JdemoncTpanmu. 1. Okucnenue 3taHoja a anpaerua. 2. KauecTBeHHas peakiiusi Ha MHOI0aTOM-
Hble crupThl. 3. PacTBopuMoOcCTh (eHONa B BOJE MPH OOBIYHON TeMIlepaTtype W NpU HarpeBaHuu. 4.
Ocaxnenue QeHona u3 pacTBopa (PEeHOIATA HATPHS MO ASHCTBHEM yTrieKucioro rasa. 5. KauectBeH-
HBIE peakyuu Ha Qenon. 6. Peakuus cepeOpsiHoro 3epkana. 7. OKUCIEHHE TIIIOKO3bI THAPOKCHIOM MeTU
(I1). 8. KauectBennas peakitus Ha kpaxmai. 9. Kommekiust aMuHOKHCTOT. 10 . JIoka3aTenbCTBO HATHYHUS
(YHKUMOHAIBHBIX TPYII B pacTBOpax aMHUHOKHUCIIOT. 11. pacTBopeHue u ocaxxaenue oeikos. 12. IlBet-
HBIE peakiyu 0enkoB. 13. [opeHne nTuYbero nepa u mepcTSHOW HUTH.

JlaGopaTopHblie onbIThl. 3. CBoiicTBa 3THIIOBOTO criupTa. 4. CBoiicTBa rimiepuna. 5. CBoi-
CTBa YKCYCHOW KHCIOTHI. 6. CBoiicTBa OeH30iHOM KuCcHOoThL. 7. ['maponu3 acnupuna. 8. CBoiicTBa Iii0-
K03bl. 9. l|BeTHBIC peakiu OEITKOB.

Koutpoannasi pa6ora Ne 2 mo teme «Kucimopoa- u azoTcoliepiKaiiyue OpraHNYecKUe BeEIlle-
CTBaY.

Tema 4. BoicokoMoJIEKYJIIPHBIE BelecTBa (5 )

[Tonstue o mommmepax. Ilomumepusaiys U MOTUKOHIACHCAIUS KaK METOABI MOTYUICHUS TTOJIH-
MepoB. CoBpeMeHHbIe TTOMMMEpHBIe MaTepralibl. [lmacTMaccel (MMONMUATHIIEH, TOTUTPOTIIIIEH, TTOITUCTH-
POJ1, TOJMBUHWIXIIOPHL, TTONUATHIIEHTepedTanar), aacTtoMepsl (Kaydyku, pe3nHa). CHHTETHUECKHE U
HCKYCCTBECHHEIE BOJIOKHA.

JdemoncTpanuu. 1. Komnekuuu miactMacc, 31aCTOMEPOB, BOJIOKOH. 2. ['opeHue nemynouma.

JlaGopaTopHble onbIThL. 10. OTHOLIEHNE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCIOT U IIIe-
JIOYEH.

IIpakTHyeckast padora Ne 1. «Pacrno3HaBaHue NMIacTMace.

IIpakTyeckast padora Ne 2. «Pacrno3HaBaHUE BOJIOKOH.

11 knacc (1 yac B Hees10, Beero 34 yaca)

Tema 1. BemectBo (9 u)

Baxkneiime noHATUS XUMHH: «aTOM», «MOJIEKYJ1a», «OTHOCUTEIbHAsI aTOMHAsl Macca» U
«OTHOCHUTENbHAsI MOJIEKYJIIpHAs Maccy». BeliecTBa MONEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTpOe-
Husa. Ctpoenue aroma. M3otonel. CTpoeHHE 2JIEKTPOHHBIX 00010UeK aToMa. DJIEKTPOHHAs KOH-
¢urypamus atoma. Otkpeitue .M. MenneneeBbim Ilepuoanueckoro 3akona. Ilepmoamueckuit
3akoH (popmymupoBka /.M. MenneneeBa u coBpeMeHnHas GpopMmynupoBka). KopoTkuit u aivH-
HbIM BapuaHThl [lepuoanueckoii cucremsl. [lepuoast u rpynmel. 3Hauenue [lepuoandeckoro 3a-
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koHa u Ilepuoanueckoit cucremsl. Hayunstii moasur /I.M1. MenneneeBa. 3akOHOMEPHOCTH U3Me-
HEHHUs CBOMCTB AJIEMEHTOB, MPOCTHIX BEIIECTB, BHICIIUX OKCHJIOB U T'MIPOKCUAOB B IPYIIAx U
nepuojax [lepuoanueckoii cucTemMsbl (Ha MpUMeEpe 3JIEMEHTOB MaJIbIX NMEPUOI0B U TJIABHBIX MOJI-
TPYIII).

Tunsl xumudeckoit cBs3u. KoBaieHTHas CBs3b. JJOHOPHO-AKIIENITOPHBIN MEXaHU3M 00pa-
30BaHMS KOBAJEHTHOU CcBs3U. MIOHHasA CBs3b. THUIIBI KPUCTAIUNIMYECKUX PEIIETOK.

PactBopbl. PacTBOpUMOCTE TBEPBIX BEIIECTB, KUIKOCTEH U ra30B B Bojie. CIIOCOObI BhI-
pakeHus1 KOHLEHTpalUuu pacTBOpoB. MaccoBasi 701 pacTBOpPEHHOro BemiecTBa. KosmounaHsie
pacTBopbl. [IprMepbl KOJUIOUIHBIX CUCTEM B MIOBCEIHEBHOM JKU3HMU.

DnekTpoauTrudeckas auccouuanusa. KucmotHocts cpenbl. Muaukaropel. BomopoaHbiii
[I0Ka3aTelb.

Jdemoncrpauuu. 1. Pazmmunsie dpopmer [lepuoauueckoii cucremsl .M. Menneneera. 2.
Oddexr Tungans. 3. TlonydeHrne U MepeKPUCTAIUTH3AIMS HOIMIA CBUHIIA («30JI0TOM TOXKIBY).
4. DneKTpPOIPOBOJHOCTh PACTBOPOB DIIEKTPOIUTOB. 5. 3aBUCUMOCTh CTETNEHH AJIEKTPOIUTHYE-
CKOH JIMCCOIMAIMKA YKCYCHOW KHCJIOTHI OT pa30aBiieHus: pacTtBopa. 6. OnpeneneHue KUCIOTHO-
CTH CpeJibl IPH MOMOIIY YHUBEPCAIBbHOIO HHAUKATOPA.

JlabopaTopHble onbIThl. 1. BogopoaHbiii mokas3aTeb.

Tema 2. Xumuueckue peaknuu (8 u)

VYpaBHEeHHS] XUMHUECKUX PEaKIUi U pacyeTsl o HuM. Kiaccudukanus XuMHUYECKUX pe-
aKIMil B HEOPTaHMYECKOW M OpraHu4ecKor xumuu. Peakiuu nonnoro ooMena. [lonstue o ruj-
posinze cosei. KauecTBeHHbIE peaklM HAa HEOPraHMYECKUEe U OpraHuyeckue emiecrBa. Okuc-
JIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMK. DJIEKTPOJIU3 PACIUIaBOB U PacTBOPOB COJIEH. rajibBa-
HUYECKHE 3JIEMEHTHI U AKKYMYJIATOPBL.

demoncrpauuu. 1. [lpumepsl peakiuii MOHHOTO OOMEHa, MAYHIUX C OOpa3oBaHUEM
OCaH/IKa, Ta3a WiK Bojbl. 2. MeIHO-IIMHKOBBII rajlbBAHUYECKUI 3JIEMEHT.

JlabopaTopHble onbIThl. 2. [Ipu3Haky NpoTeKaHUs XUMHUECKUX peakuuil. 3. YcnoBug
NpoTeKaHus peakiuuii noHHoro ooOmeHa. 4. KauectBenHble peakiuu. 5. OKUCINTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIHH.

IIpakTnyeckas padora Ne 1. Pemenue kauecTBEHHBIX 3a/1a4.

Kountpoabsnas padora Ne 1 mo teMe « XUMHUYECKHE PEAKITHI.

Tema 3. Heoprannueckass xumus (6 1)

O6mue cBOMCTBAa HeMeTananaoB. XUMHUUYECKHE CBOHCTBA HEMe-
TaJUIOB Ha IPUMEpE rajnoreHoB. HeMerasuibl Kak TUITHYHBIE OKUCIUTENN. B3anMmoaencreue ¢ Me-
TaJJlaMH, BOJOPOJIOM U IpYrMMH HeMeTauiaMu. CBOMCTBAa HEMETAJNIOB KaK BOCCTAHOBUTEIEH.

OOmue cBOHCTBAa MeTauauaoB. XUMUUYECKHE CBOMCTBA METaJIOB
KaK BOCCTaHOBHUTENEW. B3anMonelicTBue METauIoB ¢ HEMETAJUIAMHU, BOJOW, KUCIOTaMH M pac-
TBOpaMH cojiel. MeTauibl B MpUpoJe. DIEKTPOXUMUYECKUN Pl HampsbkeHuid metamioB H.A.
bekerosa. [lonyuenune meramioB. Meramutyprus. CruiaBsl.

Koppo3us MeTanmoB KaKk OKHCINTEIbHO-BOCCTAHOBHUTENBHBIA IIPO-
recc. CriocoObl 3alUTH METAIJIOB OT KOPPO3HH.

Jemoncrpauuu. 1. BzaumozeiictBue amoMuHus ¢ HojioM. 2. BiaumoneiictBue meau ¢
KOHIICHTPUPOBAHHON a30THOW KUCIOTON. 3. ATFOMOTEpMHSL.

JlaGopaTopHble onbIThl. 6. O3HAKOMIICHHE CO CBOMICTBaMU HEMeTaJJIOB. 7. BeiTecHeHHe
TaJIOTEHOB M3 pacTBOpOB X coyieil. 8. O3HaKOMIIEHHE CO CBOMCTBaMHU METAJIOB M CILUIABOB. 9.
OxpammBaHue IJIaMEHH COJIIMU METAJIJIOB.

IpakTuyeckas padora Ne 2. [lomydeHne MeIHOTO KyImopoca.

Tema 4. HayuHble 0CHOBBI XHMH4YecKOro npousBoacrnaa (5 1)



CkopocTh xuMudecko peakuuu. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb pPEaKLUU.
O6parumbie peaknuu. Xumudeckoe papHoBecue. [lpunmun Jle [latense. Karanuz. [lpuanmmns
XUMUYECKOIO MPOU3BOJACTBA HA IIPUMEPE IPOU3BOJCTBA CEPHOM KUCHOTHL. lIpupoansii rasz u
pa3Butue sHepreTuku. [leperonka u kpekunr Hedtu. KokcoBanue yrius. Bonopoanas snepreru-
ka. [lepcriekTUBBI pa3BUTUS XUMUYECKON HAYKH U XMMHUYECKOIO IPOU3BOACTBA. XUMHUS U IIPO-
0JieMa OXpaHbI OKPY’KAIOIIEH CPeIbl.

JemoncTpanuu. 1.3aBUCUMOCTh CKOPOCTH PEAKIMM OT IPHUPOJBI BELIECTB HA IPUMEPE
B3aUMOJICMCTBUSL PACTBOPOB PA3JIMUHBIX KUCIOT OAMHAKOBOM KOHLIEHTPALUU C OAMHAKOBBIMHU
KycoukaMmy (TpaHyjaMH) IMHKAa M OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, LIUHKA,
JKele3a) ¢ pacTBOPOM COJISTHOM KHUCIOTHL. 2. B3anMopelicTBHE pacTBOPOB CEPHOM KUCIOTHI €
pacTBopaMH THOCYJb(haTa HATPHUs PA3TUYHOM KOHLEHTPALMH M TemIeparypsl. 3. Mojenb Ku-
nsawero cnosi. 4. PaznokeHue nepokcuia BOJOpoAa C MOMOIIBIO HEOPraHUYECKUX KaTallu3aTo-
POB U MPUPOIHBIX 0OBEKTOB, COJACPKALINX KaTallazy.

JladopaTopusblie onbIThl. 10. CkopocTs xuMudeckoit peakiuu. 11. Xumuueckoe paBHO-
BECHE.

KonrpoabsHnas padora Ne 2 no reme «XUMHYECKHE CBOMCTBA HEOPTAHUUECKUX BEIIECTB.
OCHOBBI XMMHUYECKOTO IPOU3BOACTBAY.

Tema 8. Xumust B :xu3uu odmecra (6 u)

Xumus nan. JlekapcTBeHHble cpenctBa. Buramunbl. beitoBas xumus. Kimen. Ot6enu-
Barenu. Morwiue U yucTsmue cpeactBa. CTUpabHbIE MOPOIIKH. XUMHS B CTPOUTEIHCTBE.
[TurmenThl 1 Kpacku. IleMeHT 1 6eToH. XUMHUS B CEIIbCKOM X03sicTBE. IHCEKTHUITUIBI U TTECTH-
uuael. Cpenctsa 3amuThl pacteHuid. Penemientsl. Kocmernueckas xumusi. Buasr Torumsa. Oxk-
TaHOBOE 4YMCIIO OcH3uHA. TpaaunuoHHBIE Kepamudeckue Marepuanbl. Ctekno. «3enéHas» Xu-
MHus.

JlaGopaTopuble onbIThI. 12. 3HAKOMCTBO ¢ MUHEPAJIBLHBIMH YAOOPEHUSAMH U U3YYCHHE
ux cBOMCTB. 13. Moromiue cpeacTna.

TeMaTnuyeckoe NJIAaHMPOBAHUE

10 kaacc (1 4 B Heme10, Bcero 34 yaca)

Ne Paszges, kom4yecTBo Tema Buas! gesiteJIbHOCTH
n/n 4acoB
1 BBeaenue (1 qac) BBoausrit YPOK. Mertop! | Mcnonb30Bath OCHOBHBIE METOJIBI HAYYHOTO MO-
HAYYHOTO [TO3HAHMS. 3HaHUs, MPUMEHSAEMbIC B XHMHUHU: HaOJIOICHHE,
OTHCaHUe, HU3MEpPEHHE, OKCIEPUMEHT, YMEHUE
o0OpabaTbIBaTh, OOBICHATH PE3YJNbTaThl IIPOBE-
JICHHBIX OMNBITOB W JAEJaTh BBIBOIBL. IIpOBOIHMTH
IKCIIEPUMEHT U (UKCHPOBATH €r0 Pe3yJbTaThl C
MTOMOIIIBIO POJIHOTO SI3bIKA U s3bIKa XUMUU. [1pu-
MEHSTh METOJIbI ITO3HAHUS MPH PEIICHUN MTPAKTH-
YECKHX 3a/1a4.
2 Teopusi crpoenus u [TpenmMert u 3HAUCHUE PasmiuaTh mpenMeTsl W3ydeHHsT OPTaHUYECKON U
KJIaccH()UKALMS OPra- | OPraHHYeCKOi XMMUHI Heopranmyeckord xumuu. CpaBHHBATh OpraHUYE-
CKHE W HeopraHwdeckue coequHeHus. [loHumars
HHUYCCKHUX BELIECCTB
0COOCHHOCTH TMPOTEKaHHS U (POPMBI 3aIUCH Op-
(4 vaca) TaHMYECKUX PEAKIIHI.
3 YFJIeBOZIOPOZIbI CTpYKTypHaH TEOPUs XapakTepru3oBaTh 0COOEHHOCTH CTPOEHHS aToMa
(6 gacoB) OPraHMYECKHX COeUHe- | YIIepona. OOBSCHITh IPUIMHBI MHOTOO0OPAa3Hs U

OCOOEHHOCTH CTPOCHHSI OPTaHUYECKUX BEIIECTB.
HaspiBaTh M3y4e€HHBIE MOJIOKEHUS CTPYKTYpHOM
TEOpUH OPTaHWYECKUX BemecTB. [IpeacTaBisTh
Biag A.M. Byrneposa B pazsutue xumun. Orie-
pUpPOBaTh MOHITHSIMHU «BAJIEHTHOCTBY, «CTENEHb
OKHUCJICHUS», «XUMHUYECKOE CTPOEHHUE», «CTPYK-
TypHast (opmynay. MoIenupoBaTh MOJICKYJIBI

HUH
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HCKOTOPBIX OPraHN4CCKUX BCIICCTB.

N3omepus

OnepupoBaTh HOHATHSIMU «H30MEpP», «U30Me-
pusi». ONKCBIBATh MPOCTPAHCTBEHHYIO CTPYKTYPY
n3ydaeMbIx BemecTB. OTpakaTb COCTaB M CTpOe-
HHE OpPraHWYECKHX COEAMHEHHH C MOMOIIBIO

CTPYKTYPHBIX (DOPMYIL

OCHOBHBIE KJIACChI Op-
TaHUYECKUX COEIUHE-
HUHI

OnepupoBath MOHATHAMH  «(PYHKIHOHAIbHAS
TPYIIIa», «TOMOJIOT», «TOMOJIOTHYECKasi pas-
HocTh». KiaccuduimpoBaTh OpraHudyecKue co-
€/IMHEHUsSI 110 CTPOCHMIO YIJICPOJHOI Lenu U TH-
Iy yriaepoa-yriiepoaHoii cssizu. Knaccupunupo-
BaTh IPOU3BOJIHBIE YIIIEBOJIOPOJIOB 110 (DYHKIHO-
HaJlbHBIM TpynmaMm. HaspiBaTh oOpraHuueckue
COCIIMHEHUS, HCIOJb3Ysl NMPUHIMIBI HOMEHKJIA-

TYpBL.

[IpenenbHbIC yrieBoa0-
poabl

HaspiBaTh ankaHbl O TpUBUAIBHOM M MEXKIyHa-
ponHOIl HOMeHKnatrype. PaznuuaTe NOHATHS
«H30MEpP» U «TOMOJIOTY». 3alrChIBaTh (HOPMYIIBI
HM30MEPOB U FOMOJIOIOB AJIKAHOB U Ha3bIBaTh HX.
O000maTy 3HaHUSA M JeNaTh BBIBOABI O 3aKOHO-
MEPHOCTSIX HM3MEHEHHH CBOMCTB B IOMOJIOTHYE-
CKOM psay ajnkaHoB. MojenupoBaTh CTpOEHUE
“3y4yaeMbIX BellecTB. MmeTp mpencraBieHue o
BaXXHEHIINX XMMHYECKHX CBOMCTBaxX ajJKaHOB.
ConocTaBlIITh XUMHUYECKHE CBOMCTBA aJIKAaHOB C
obnactsamu npuMeHeHus. IIporaosuposarts cBOI-
CTBa M3Yy4aeMbIX BEIIECTB HA OCHOBAHUU TEOPUU
XUMHUYECKOIO CTPOEHHSI OpPraHUYECKHUX BEILECTB.
HabnromaTe 1 ONMUCHIBATH XUMHUUCSCKUE PEAKITIH C
MIOMOIIBI0 POJHOIO s3bIKAa U s3bIKa XUMHH. Co-
OIIF0IaTh TIPaBHIIa TEXHUKH O€30MACHOCTH.

DTUIIEHOBBIE YTIIEBOIO-
poJIBl

Ha3biBaTh ajkeHbl O TPUBUAIBHON U MEXIyHa-
POTHOH HOMEHKJIAType. 3aluChBaTh (HOPMYIIBI
HM30MEPOB U FOMOJIOIOB AJIKEHOB U Ha3bIBaTh HX.
MonenupoBaTh CTPOCHUE H3yYaeMBIX BEIIECTB.
Nmets mpencTaBieHWe O BaKHEUIIHUX XHUMHYeE-
CKHX CBOMCTBaX aikeHOB. OIBITHBIM MyTeM J0-
Ka3bIBaTh HEMpeNebHBIA XapakTep YIJIeBOAOPO-
JIOB. XapakTepHu30BaTh MPOMBIIIJICHHBIE U J1a00-
paTopHbIe crocoObl MmoiydeHus ajikeHoB. Coro-
CTaBJISITh XMMHUYECKHE CBOMCTBA aJIKEHOB ¢ 00JIa-
cTsAMU npuMeHeHus. [IporHozupoBarh CBOMCTBa
M3Y4aeMbIX BEILECTB HA OCHOBAaHUU TEOPUM XH-
MHUYECKOTO CTPOEHHS] OpPraHUYeCKHX BELIECTB.
HaOnromaTe J1eMOHCTpHUPYEMBIE H CAMOCTOSTEIb-
HO TIPOBOJMMBIE OTBITEL. Habmogath U OmuCHI-
BaTh XMMHYECKHE PEAKIIUU C TIOMOIIBIO POJTHOTO
s3bIKA U s3bIKa XUMUW. CoOJIIOIaTh MpaBuia TeX-
HHMKH 0€30I1aCHOCTH.

AUECTHIICHOBBIC YTJICBO-
JOPOIBI

HaspiBaTh ankuHbBI 10 TPUBUAIBHONW U MEXJyHa-
POIHON HOMEHKIAType. 3amuchBaTh (HOPMYJIBI
HM30MEPOB U T'OMOJIOTOB QJIKUHOB M Ha3bIBATh MX.
MonenupoBaTh CTPOECHHUE H3yYaEMBIX BEILECTB.
HNmers mpeacraBieHUE O BaXKHEHIIMX XUMHUE-
CKHX CBOWCTBax ajJkWHOB. ONBITHBIM IyTEM AO-
Ka3bIBaTh HEMpelebHbIA XapakTep YIiieBOAOPO-
JoB. XapaKkTepu30BaTh MPOMBIIUICHHEIE U J1a00-
paTopHBIe CIOCOOBI TONMy4eHus ankuHoB. Corro-
CTaBIIATh XNMUYECKHE CBOWMCTBA AIKHHOB ¢ 001a-
ctaMu npuMmeHeHus. [IporHo3upoBath CBOWCTBa
M3y4aeMbIX BEILECTB HA OCHOBAHUU TEOPUM XH-
MHYECKOTO CTPOEHHMSI OpPraHUYECKHX BELIECTB.
HabnromaTe geMOHCTpHpYEMBIE 1 CAMOCTOSTENb-
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11

HO TMPOBOJAMMBIC ONBITH. HaOiromaTh U OMHUCHI-
BaTh XUMHUYECKHE PEAKIUH C TOMOIIBIO POIHOTO
SI3BIKA U sA3bIKa XuMuA. CoOIroaaTh MmpaBuia TeX-
HHMKH 0€30I1aCHOCTH.

ApomaTtudeckue yrie-
BOJIOPO/IbI

OnepupoBaTh IMOHATHEM «apOMaTHIHOCTHY. Mo-
JIeMpoBaTh cTpoeHWe OeHzoma. lmers mpen-
CTaBJICHHUE O BaXHCHIIMX XUMHUUECKHX CBOMCTBAX
apOMAaTHYECKUX YTIICBOJOPOIOB. XapaKTepH30-
BaTh MPOMBIIUICHHBIC U JIA0OPATOPHBIC CIOCOOBI
noyiyueHus: apeHoB. CONOCTaBIATh XUMUYECKUE
CBOWCTBA apeHOB C OOJACTAMH MPUMCHCHHS.
[IporHo3upoBaTh CBOICTBA M3y4aeMbIX BEILIECTB
Ha OCHOBAHMHM TEOPUU XUMHUUYECKOTO CTPOCHHS
OpraHUYeCKUX BelecTB. Habmronath JeMOHCTPH-
pyemble onbITH. HabmronaTe ¥ ONHCHIBATE XUMU-
YECKHE PEAaKIMH C MOMOINBI0 POIHOTO S3bIKA H
SI3BIKA XUMHH.

O6o0maro1iee MOBTOpE-
HUE 110 TeMe «YTJIEeBO-
JOPOIBD)

CucremMatn3upoBaTh M 0000IIATH MOJTYYCHHBIC
3HaHHUA O CTPOEHHUM, CBOMCTBAaX, MOJYYEHHU H
MPUMEHCHUN yTiIeBogopoaoB. CocTaBiars 0000-
maronme cxeMpl. ONMUCHIBATh TEHETUYECKHUE CBS-
31U MC)K[[y HSyHeHHLIMPI Ki1acCaMu OpFaHI/I‘IeCKI/IX
COEJIMHEHMH.

KonTponbHas padorta Ne
1 mo Teme «YraeBoj0-
POIBI»

OcCylLIeCTBIATh O3HABATENIBHYIO DPE(IEKCHIO B
OTHOIIEHHH COOCTBEHHBIX JOCTH)KEHHH B IPO-
Hecce peleHus y4eOHBIX U MO03HaBaTeIbHBIX 3a-
Jau.

12

13

14

Kucaopoacoaep:xamme
H a30Tco/iep:Kaliue op-
raHu4YecKHue coeauHe-
HuA (17 gacoB)

[lonsTHe 0 cupTax.
[IpenenbHble OHOATOM-
HBIE CIIUPTHI

HaspiBaTh CHUpTHl MO MEXAYHAPOJAHONH HOMEH-
knarype. O000maTh 3HaHMS M JEeIaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHHH CBOICTB B TOMOJIO-
THYECKOM PsTy OJHOATOMHBIX cnupToB. Kiaccu-
¢UIMpoBaTh CIUPTHI IO aTOMHOCTH. Moenupo-
BaTh CTPOCHME M3ydaeMbIX BemiecTB. HabmronaTs
U ONHCBHIBATh XUMHYECKHE PEaKIUM C IMOMOIIbIO
POJIHOTO SI3bIKA U A3bIKA XUMUMU.

XHMHYECKHE CBOICTBA,
MOJy4YCHUE U IPUMEHE-
HHE CIIUPTOB

Nmets mnpencTaBieHWe O BaKHEUIIHUX XHUMHYeE-
CKMX CBOMCTBaX OJIHOATOMHBIX CIHUPTOB. Xapak-
TEpU30BaTh MPOMBIIIJICHHBIE M JIa0opaTOpHBIE
crocoObl  ToJydeHusi chnupToB. HccnemoBaTh
CBOMCTBa OJHOATOMHBIX CHUpTOB. HabmogaTh
JIEMOHCTPUPYEMbIE U CAMOCTOSITEIbHO MPOBOIU-
MbI€ OIBITEI. HaOmaromaTe M OIHUCHIBATH XMMHYeE-
CKHE pEaKUUd C IMOMOIIBI0 POJHOrO S3blKa M
s3plka  xuMud. CoONIoNaTh MpaBUIa TEXHHUKH
Oe3onacHoct. Oco3HaBaTh TOKCHYECKOE JEH-
CTBUE MeETaHOJia W dTaHoJa Ha opraHusM. Co-
Oyro1aTh TpaBUiIa DKOJIOTHMYECKH TPAMOTHOTO M
06e30macHOTO O0paIEeHUs] ¢ TOPIOYUMH U TOKCHY-
HBIMH BEIIIECTBaMHU B OBITY W OKpYIKalomiei cpe-
Ie.

MHoroaToMHbIE CIINUPTHI

MoaenupoBaTh CTPOCHUE H3yYaeMBIX BEIIECTB.
Nmets mpencTaBieHWe O BaXKHEUIIHUX XHUMHYeE-
CKMX CBOMCTBaX MHOTOaTOMHBIX CIHUPTOB. Xa-
PaKTepU30BaTh MPOMBIILICHHEIC U 1a00paTOpHBIC
crocoObl  TONMy4YeHHs cHupToB. VcciemoBats
CBOMCTBAa MHOI'OAQTOMHBIX CHUPTOB. [IpoBoauTh
KaueCTBEHHbIE PEAKIIMM Ha MHOTOATOMHBIE CIIHP-
Thl. Habmogatk 1eMOHCTPUPYEMBIE M CAMOCTOSI-
TEJBHO MPOBOJIUMBIC ONBITHL. Habmonate u onu-
ChIBaTh XMUMHUYECKHE PEAKIMH C MOMOILBIO POJI-
HOTO 5I3bIKa M s13b1Ka XuMun. CoOII01aTh TIpaBHiia
TEXHHUKH 0€30ITaCHOCTH.
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Denon

MopenupoBaTh CTPOCHUE H3YyYaeMBIX BEILECTB.
HMerp mpeacraBieHUE O BaXKHEHIIMX XUMHUYE-
CcKUX cBoiicTBax (eHomnoB. IlpoBogmTe Kaue-
CTBEHHBIC peaknmy Ha ¢eHon. Habmromate me-
MOHCTPHPYEMBIE 1 CAMOCTOSTEIBHO TPOBOINMBIC
onbITel. HaGmromaTe M OmMCHIBATE XMMHUYECKHE
peakuyu ¢ TOMOIIBI0 POIHOTO S3BIKA M SI3BIKA
xumud. CoOoaTh MpaBuiia 3KOJOTHYSCKH Tpa-
MOTHOTO ¥ 0€30MaCHOTr0 O0pAIICHUs C TOPIOYHMU
U TOKCHUYHBIMU BEIECCTBAMU B OBITY M OKpYXKa-
IOILEN cpefe.

17

ANbIeruasl 1 KETOHBI

HaspiBaTh anpaerufibl U KETOHBI 0 MEXKJIyHa-
POJTHOM HOMEHKJIAType. 3amuchiBaTh (HOPMYJIbI
HU30MEPOB M TOMOJIOTOB aJIBJCTUIOB U KETOHOB,
Ha3pIBaTh MX. O000MIMATh 3HAHUA U JEIaTh BBEIBO-
bl O 3aKOHOMEPHOCTSIX H3MEHEHUH CBOWCTB B
TOMOJIOTHYECKOM PSIy albACTHIOB M KETOHOB.
MopenmupoBaTth CTPOSHHE H3y4YacMBIX BEIIECTB.
HmeTp mpencraBieHHE O BaXKHEWIINX XHMUYC-
CKHX CBOWCTBaX ajbJCTHIOB M KCTOHOB. Xapak-
TEpU30BaTh MPOMBIIUICHHbIE U JaOOpaToOpHbIE
CrocoObl TIOJNYYCHUS ANBJCTHUAOB U KETOHOB.
Habnromats npeMoOHCTpUpyeMble omnbIThl. Habitro-
AaTb WU ONUCHBIBATH XHUMHUYCCKHUC peaKHI/II/I C IIO-
MOIIBIO POJTHOTO SI3bIKA U si3bIKa XuMuH. CoOIt0-
JIaTh TPaBWJIA SKOJIOTHIECKHA TPaMOTHOTO U 0Oe3-
OITacHOTO OOpAIICHUS C TOPIOYUMHU M TOKCHUYHBI-
MH BEI[ECTBaMU B OBITY U OKpY KaroIeH cpere.

18

[TonsiTre 0 KapOOHOBBIX
KHMCIJIOTax

Ha3zpiBaTe KapOOHOBBIE KHCIOTHI MO MEXTyHa-
pomHo#t HOMeHKIaType. O000mIaTh 3HAHUS U Je-
JaTh BBIBOJBI O 3aKOHOMEPHOCTSX W3MEHEHHMA
CBOWCTB B TOMOJIOTHYECKOM PsOY KapOOHOBBIX
KHCIIOT. MOJENUpoBaTh CTPOSCHUE H3YYaeMBIX
BEIIECTB.

19

XHMHYECKHE CBOICTBA,
MOJy4YCHUE U TPUMEHE-
HUE KapOOHOBBIX KUCIIOT

Nmets mpencTaBieHue O BaKHEUIIHUX XHUMHYeE-
CKHX CBOICTBax KapOOHOBBIX KHCJIOT. XapakTe-
PHU30BaTh MPOMBIIUICHHBIE U Ta0OpPaTOPHBIE CIIO-
coObI moy4YeHust KapOOHOBBIX KUCIOT. Mccneno-
BaTh CBOWCTBAa KapOOHOBBHIX KUCIOT. Habnronats
JIEMOHCTPUPYEMBIE U CAMOCTOSITEIILHO MPOBOAU-
MBI€ OMBITHL. HaOmogaTe M ONMMCHIBATH XAMHYC-
CKHE pEaKUUu C I[OMOILBIO POJHOTO S3bIKA U
si3pika XuMuU. CoONIOaTh MpaBMia IKOJOTHYE-
CKH TPaMOTHOTO W 0€30macHOro OOpalieHus ¢
TOPIOYMMH ¥ TOKCUYHBIMHU BEIIECTBAMH B OBITY U
OKpY>Karouieu cpene.

20

CroxHble 3¢upbl

HaspBate cioxHbIe 3GHUPH MO0 MEKIYHAPOTHON
HOMeHKIarype. VIMeTp mpencraBieHUE O BaX-
HEHITNX XUMHYECKHX CBOWUCTBAX CIIOXKHBIX 3(u-
poB. HabimonaTh 1eMOHCTpUPYEMBIE U CAMOCTOS-
TENBHO MPOBOJIUMBIE ONBITH. Habmonate u onu-
ChIBaThb XMMUYECKUE PEAKLMH C IOMOLIBIO POJ-
HOTO sI3bIKa U si3bIKa XumMuu. CoOmrojaTh paBuia
TEXHHKH 0€3011aCHOCTH.

Kupsl

XapakTepu30BaTh OCOOCHHOCTH CBOMCTB JKHPOB
Ha OCHOBE UX CTPOCHUs. XapaKTepu3oBaTh 00a-
CTH TIPUMCHCHHS YXHUPOB H UX OHOJIOTHICCKYIO
ponb. Habmonate U OMUCHIBATh XUMHYECCKHE pe-
aKIUU C TIOMOIIBIO0 POJHOTO SI3BIKA M S3bIKA XH-
mud. CoOmomaTh TpaBHJa JKOJOTHYECKHA TIpa-
MOTHOTO U 0€30TIacHOTO 00paIIeHNs ¢ TOPIOYUMHU
W TOKCHYHBIMH BEIECTBAMH B OBITY M OKpYy)Ka-
IOIIIEH cpeie.
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[TonsTue 06 yrieBoax.
Monocaxapusbl. I'ro-
KO3a

Knaccudunuposats yrieBoasl. XapakTepu3oBaTh
0COOEHHOCTH CBOMCTB YIJIEBOAOB HAa OCHOBE HX
cTpoeHusl. XapaKTepu30BaTh CBOMCTBA IJIIOKO3bI
KaK BEIIeCcTBa C JABOHCTBEHHOW (yHKUWEH (aib-
nerugocnupTa). McciaemoBaTte CBOWCTBA TIOKO-
361. [IpOBOJHTE Ka4ECTBEHHYIO PEAKINIO Ha TII0-
Ko3y. XapakTepm3oBaTh OO0JACTH TPUMEHEHHUS
YIJICBOZOB U MX OWOJOTHYECKYI0 posib. HalOuro-
JlaTh U OIKCHIBATh XMMHUYECKHE PEaKIHUHU C MO-
MOIIBIO POJTHOTO sI3bIKa U si3bIKa Xumun. Co0JIro-
JIaTh MPABUJIa TEXHUKU O€30IMaCHOCTH.

Hucaxapunpl. Caxaposa

XapakTepu3oBaTh OCOOEHHOCTH CBOMCTB JUcaxa-
PHUIOB Ha OCHOBE UX CTPOEHUsA. XapaKTepU30BaTh
o0yacTi IPUMEHEHUs YIIIEBOAOB M MX OHOJIOTH-
4ecKyro poiib. HabmronaTh ¥ onmCHIBaTh XUMUYE-
CKHE pEaKIWH C IOMOINBI0 POJHOTO S3bIKA H
SI3BIKA XMMUH.

[Tonucaxapuael. Kpax-
MaJl, [IeJUTI0J103a, TIIUKO-
I'€H

XapakTepu30BaTh 0COOCHHOCTH CBOWMCTB IIOJIHCA-
XapulIOB Ha OCHOBE HMX cTpoeHHs. IIpoBoauTth
KadeCTBEHHBIC PEaKIUU Ha KpaxMall. XapaKTepH-
30BaTh 00JACTH TPUMEHEHHS YTIIEBOJIOB W WX
Ouosnoruveckyto ponb. HaGmrogare u onuchiBaTh
XUMHUUYECKHE PEAKIIUH C MOMOIIBI0 POTHOTO S3bI-
Ka " A3bIKa XUMHU.

[TonsTe 06 a3orconep-
YKAIIIX OPraHUYECKUX
COEIUHEHUAX. AMUHBI

VmeTs mpeacTaBieHne 0 CTPOCHUN M BaKHEHIITHX
XMMUYECKHX CBOMCTBaX aMHHOB. XapaKTepH30-
BaTh CIIOCOOBI MonyuyeHHs aMHHOB. HabGmomats
JIEMOHCTpHpYeMble ONbIThl. Habmromate u omm-
CBIBaTh XMMHYECKHE PEAKIUH C IOMOIIBIO POJI-
HOTO SI3bIKA U S3bIKA XMUMUH.

AMWHOKHCIOTEI

XapakTepu3oBaTh aMHHOKHCIOTHI Kak am¢oTep-
HBbIE OpraHuyeckue coeauHeHus. Vmers mpen-
CTaBJIEHUE O BAXKHEHIINX XUMHIECKUX CBOHCTBAX
AMHMHOKHCIIOT. XapaKTepu3oBaTh (YHKIMH, 00-
JIACTH MPUMEHEHHUs] aMHUHOKHCIIOT U MX OHOJIOTH-
4gecKylo poib. HaOmromaTe JeMOHCTpHpyeMBbIe
onbIThl. HabnromaTh M ONKMCHIBATH XHUMHYECKHE
peaKkIMy C TOMOIIBI0O POJHOTO SI3bIKA U SI3bIKA
XUMHH.

benxn

Xapakrepu3oBarb O€NKA Kak TOJIUIETITHIBI.
HmeTs npejicTaBlieHHe O CTPOSHUH U BAYKHEHIIINX
XHUMHYECKHX CBoiicTBax OenkoB. [IpoBonuth Ka-
YEeCTBEHHBIC peakUuu Ha Oenku. XapaKkTepHh3o-
BaTh (DYHKIWH, OOJIACTH TIPHUMEHEHHs OENKOB U
nx Ownosnornyeckyro posib. Habmronmate pemoH-
CTpUpPYEMbIE W CaMOCTOSTENBEHO IPOBOJIMMEIE
onbIThl. HabnromaTh W ONKMCHIBATH XHUMHYECKHE
peakiuy C IMOMOIIBI0O POJHOTO SI3bIKA W S3bIKA
xumuu. CoOmomaTe mpaBmia TEXHUKH Oe3zomac-
HOCTH.

I'eneTnueckas CBA3b
MCXKAY KilacCaMu opra-
HUYECKHUX COCOUHEHMI

OnuceIBaTh T€HETHYECKHUE CBSI3H MEXIY U3YUCH-
HBIMHU KJ1aCCaMU OPTaHUYICCKUX COGHHHCHHﬁ.

KonTponbnas padorta Ne
2 no teme «Kucnopona- u
a30TCOJIEpKAIIHE Opra-
HUYECKUE BEIICCTBAY

OCYHIGCTBJ'I?ITI) IMMO3HABATCIbHYIO pe(bnelccmo B
OTHOIIIEHHH COOCTBEHHBIX ,HOCTI/I)KCHI/Iﬁ B Opo-
necce peueHus y‘IC6HI)IX W II0O3HABATCJIBHBIX 3a-
Jad.

29

BbicokomosieRyisipHbIe
BemiecTBa (6 yacon)

[Tonumepsl

OHCpI/IpOBaTL NOHATUAMHU «MOHOMEP», «IOJU-
MEp», «COHNOJHUMEP», «CTPYKTYPHOC 3BCHO»,
«CTCICHb MMOJUMCPU3AUNY, «IIOJIUMEPpU3ALIUI»,
«ITOJIMKOHIACHCAL W), XapaKTepI/BOBaTI) pCakun
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MOJIMMEPU3ALUH U MOJUKOHIEHCAIIMH KaK CIIOCO-
OBl TIOJYYEHHSI BBHICOKOMOJICKYIISIPHBIX COCIIHE-
HHH.

31

[Tonumepusle MaTepua-
JIBI

XapakTepu3oBaTb CBOWCTBAa H3YYEHHBIX IOJH-
MepHbIX MarepuanoB. ONHCHIBATh CBOWCTBA, CIO-
COOBI MONYyYCHHUS] U IPUMEHEHHUSI U3YYEHHBIX T10-
JUMEpHBIX MarepuanoB. Habnronate aeMoHCTpH-
pyeMbIe M CaMOCTOSITEILHO MPOBOANMBIC OIIBITHI.
HaOnronate ¥ OMUCHIBATH XUMHUYCCKUE PCAKITHH C
MOMOIIBI0 POJHOTO s3bIKa W s3bika xumuu. Co-
OJII01aTh NIPaBUJIA TEXHUKH OC30MACHOCTH.

32

[TonumepHsie MaTepua-
JIBI

XapakTepu3oBaTh CBONCTBA H3YyYEHHBIX MOJIU-
MEpHBIX MaTepHuanaoB. OMUCHIBAaTh CBOMCTBA, CIO-
COOBI MOJTy4EeHUs] U IPUMEHEHUSI U3YYEHHBIX I10-
JUMEpHBIX MarepuaioB. Habnronate pemMoHCTpH-
pYyeMbIE M CaMOCTOSATEIHHO MPOBOANMBIE OIIBITHI.
HaGmonaTs 1 onmchIBaTh XUMHYECKUE PEAKIINH C
MIOMOIIBI0 POJHOTO S3bIKAa M s3bIka Xumuu. Co-
OJr01aTh paBHJIa TEXHUKH 0€30MIaCHOCTH.

33

[IpakTuueckas padbora
Ne 1 «Pacmio3naBanue
IIaCTMAacC)

[IpoBomuTh, HAOMIONATH W ONHCHIBATE XHMHYC-
CKHH SKCIIEPUMEHT M0 PACMO3HABAaHUIO ILIACT-
macc. HabmromaTe ¥ ONMKMCEIBATE CAMOCTOSTEILHO
MIPOBOJMMBIE OMBITHI C TIOMOIIBIO POJHOTO SI3bIKA
n sa3pika xumuu. CoOnmonaTe HpaBuUiia TEXHUKU
0€30IaCHOCTH.

34

[IpakTrueckas pabora
No 2 «PacriozuaBanue
BOJIOKOH»

[IpoBomuTh, HAOIIONATH M OIKCHIBATE XMMHUYEC-
CKUI 3KCIICPUMEHT 0 PACIIO3HABAHHIO BOJIOKOH.
HaOnromate ¥ OMKCHIBATH CAMOCTOSTEIBHO MPO-
BOJIUMbBIC OTIBITHI C MOMOIIBIO POJHOTO SI3bIKA U
s3pika  xuMud. CoOnrogaTh MpaBuiia TEXHUKH
0€30IaCHOCTH.

3aKII0YUTEIbHBIN YPOK

O0600maTs 3HaHUS W J1eJIaTh BBIBOJBI O 3aKOHO-
MEpPHOCTAX M3MEHEHUs] CBOMCTB OpPraHMYECKUX
COEIMHEHUH B 3aBUCHMOCTH OT HMX CTPOCHHUSL.
OcCyIecTBIATh MO3HABATENbHYI0 DPE(IIEKCHIO B
OTHOIIEHHH COOCTBEHHBIX JOCTHXKEHHH B IpO-
I[ecce pemeHus y4eOHBIX M MO3HABaTEIbHBIX 3a-
Jlad.
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TeMaTnuyeckoe NJIAHMPOBAHUE

11 kaacc (1 4 B HeeJ110, Beero 34 vaca)

Pasue.ﬂ, KOJIHIECTBO
4acoB

Tema

Buabl nesiTeJIbHOCTH

BemmecTBoO
(9 gacoB)

ATOMBI, MOJIEKYJIBI, BE-
iecTBa

HaspBaTe 1 OOBSICHATE MPUIHHBI MHOTOOOpA3Us
BerecTB. O000IMIATh MOHATHS «aTOMY, «MOJICKY-
J1ay, «BEILECTBOY.

Ctpoenue aToma

O000maTh MOHSATHS «XMUMHYECKHH JIIEMEHT»,
«TIOPSIIKOBBIA HOMEP», «H30TOI, «AJIEKTPOHHAsS
000J109Ka», «3JIEKTPOHHBIH CIIOI», «3NEKTPOHHAS
opOuTanby, «S-opOUTaNby, «P-opOUTaANEY, «d-
opOutanb». ONHUCHIBATH AIEKTPOHHOE CTPOCHHE
aToMa C IOMOIIBIO AJIEKTPOHHON KOH(UTypanny.
CpaBHHBAThH DICKTPOHHOE CTPOCHHE aTOMOB Ma-
JBIX U OONBIIUX MEPHOJIOB.

XuMHU4YecKas CBI3b

O0600maTh MOHATHS «KOBaJCHTHAs HEIOJSpHAs
CBS3bY», «KOBAJICHTHAs NOJSPHAs CBSA3bY», «HOH-
Hasi CBSI3b», «BOJAOPOJHAs CBS3b», «METAJIHYE-
cKasl cBs3b». KOHKpETH3MpOBaTh NOHATHE «XH-
MHUYECKasi CBs3b». KiaccupUIMpoOBaTh THIBI XH-
MHUYECKOH CBS3U M OOBLICHATHL MX MEXAHH3MEL.
[IpenckaspiBaTh THUI XWMHUYECKOH CBS3M, 3HAas
dbopmyny uinu pusnyecKie CBOMCTRA BEIICCTBA.

ArperatHoe coCTOSIHUE
BeuiecTBa. CTpoeHue
TBEPABIX Te

O600maTh MOHATHSA «MOHHAs KpUCTAJUIMYecKas
pemeTKay, «aToMHas KpHCTalJIMuecKas peleT-
Ka», «MOJIEKYJIApHas KpUCTAJUIMYECKas pemeT-
Ka», «METaJUIM4ecKas KpHCTaJUIMdecKas perIeT-
ka». KoHkpeTn3npoBats MOHATHE «KPHCTAIUTHYE-
ckast pemerka». KnaccudunuposaTs BemecTsa B
COOTBETCTBHH C THITAMH KPHCTAJUIMUECKHUX peré-
Tok. [IpenckaspiBaTh THIT KPHCTaJUIMUECKOH pe-
IIETKH, 3Hast GOpMyITy WiIn pU3HIECKHe CBOWCTBA
BEILECTBA.

[Iepuoanueckuii 3aKOH
J.. Menneneena

Xapaxtepu3oBaTh [lepHoINYecKyl0 CHCTEMY XU-
mudeckux anemeHtoB J[.M. Menneneera kak
rpaduueckoe orobpaxkenue Ilepuoguyeckoro
3akoHa. ONMCHIBAaTh U XapaKTepPU30BATh CTPYKTY-
py tabmusl «llepnoguueckas cucreMa XUMHYeE-
ckux anemeHToB .. MenneneeBa». CpaBHUBAThH
JJIEKTPOHHOE CTPOEHHE aTOMOB JJIEMEHTOB Ma-
JIbIX W OONBIIMX TEpHoJoB. XapaKTephu30BaTh
poJib BeMKOro pycckoro xumuka J1.11. Mennene-
eBa B pa3BUTUH Hayku. OOBSICHATH 3aKOHOMEPHO-
CTH HU3MEHEHUS CBOWMCTB 3JIEMEHTOB, HPOCTBIX
BEIIIECTB, BBICIINX OKCHIOB M THIPOKCHIOB B
rpynnax u nepuonax Ilepuonnyeckoil CUCTEMBL.

PactBOpBI

OmnpenensTe MHOHATUS «PacTBOP», «PacTBOPH-
MOCTh». ONHCHIBATh IMPOIECCHI, MPOUCXOJAIINE
IIPH PacTBOPEHHH BemlecTB B Boje. Habmiomats
JIEMOHCTPHPYEMBIE OTIBITHI.

KOJIJ'IOI/II[HBIG PpacTBOPLI

XapakTepru3oBaTh KOJUIOMIHBIE pacTBOpHL Ilo-
HUMAaTh OTIIMYHE KOJUIOMIHBIX PAaCTBOPOB OT HC-
TUHHBIX. [IOHMMaTh CYIIHOCTH MPOLIECCOB KOAry-
JSIIUY U cuHepe3uca. HabmronaTthe geMoHCTpHUpY-
€MBbI€ OIBITHI U ONHUCHIBATh UX C MOMOIIBIO pycC-
CKOTO S3bIKA U 3bIKA XUMHH.

DIIEKTPOIUTHYECKAS
JUCcCOLUaIus

OrnpenensiTb MOHATUSL «IJEKTPOJUTHI», «HEIJIEK-
TPOJIHUTBI», «KATHOHBI», «AHHOHBI», «CTCIICHb
nuccounanumny». ONUCHIBaTh MPOLECCHI, MPOUCXO-
JIIAE TIPU PACTBOPEHUH JJIEKTPOJINTOB M He-
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9EeKTpoJIUTOB B Boge. dopmynupoBaTb OCHOB-
HBIC TIOJIOKEHUSI TEOPHH JIIEKTPOIUTHIECKON
JUCCOIMAIINH. 3alrChIBaTh yYPaBHEHHUS DIIEKTPO-
JINTUYECKOM TMCCOIIMALINH.

KucnoTHocTh cpenpl.
Nuaukatopel

OmnpenensaTe IOHATHA «BOJOPOJHBIM MOKa3a-
TENb», «HHAMKATOp». OINpemensTs KHUCIOTHOCTH
Cpezbl ¢ MOMOIIBIO MHIUKATOPOB. JlenaTh BBIBO-
Ibl M0 pe3ynbTaTaM IPOBEAECHHBIX XMMHUYECKHX
omnbITOB. HabnronaTe geMoHCTpHpyeMbIe U caMmo-
CTOATENIHO MpPOBOAUMBIC ONbITHL. HaGmomats u
ONUCBHIBATh XHMHUYECKUE PEAKIUH C MOMOIIBIO
POZHOTO s3bIKa U s3bIKa XuMuu. CoOroIaTh mpa-
BWJIA TEXHUKH 0€3011aCHOCTH.

10

11

12

13

14

15

16

XuMHYecKHe peakunu
(8 yacoB)

YpaBHEHHS] XUMUYECKHUX
peakuil U pacyeTsl 110
HUM

O606IlIaTI> TOHATUA «MOJISIpHAasE Macca», «KOJU-
YCCTBO BCHICCTBA», ((MOJ'ISIpHLIﬁ 00BEM Ta3zax.
Onpe/:[eJme KHCJIIOTHOCTB CpE€Abl C ITOMOIIBIO
HWHAUKATOPOB. HpOBOZ[I/ITB paC‘IéTBI 10 XUMHYC-
CKHUM YpPAaBHCHUSAM. Hcnons3oBath AJITOPUTMbL
IIpy pCIICHUM 3a4a4.

Peaknuu nouHoro o0-
MeHa

XapakTepu3oBaTh yCIOBHUS NMPOTEKAHHUS PEAKLIUH
B pacTBOPAx 3JIEKTPOIUTOB 10 KoHna. IIpencka-
3bIBaTh PCaKIUIO CPEAbl BOJAHBLIX paCTBOPOB CO-
neit. HabmonaTe 1eMOHCTpUpPYEMbIE U CAaMOCTOSI-
TCJIbHO IMPOBOJAUMBIC OIILITHI. Ha6H}O}IaTb " OIlHu-
CBIBaTh XUMHUYECKHE PEAaKIH C MOMOIIBI0 POJ-
HOTO A3bIKa U A3bIKA XHMHWH. ﬂeHaTb BBIBOJIbI I1O
pe3yiibTaTtaM IMPOBEACHHBIX XUMHUYCCKUX OIIBITOB.
Co0Omonarh npaBmiIa TEXHUKH O€30I1aCHOCTH.

KauecTtBeHHbIe peakiuu

3HaTh KaueCTBEHHbIC peakiMu Ha HoHbL. Habio-
JaTh CAMOCTOSITEIbHO IMPOBOJMMBIC  OIBITHI.
Habumoath 1 ONUCHIBATE XUMHYECKUE PEAKIIUH C
MOMOIIBI0 POJHOTO sI3bIKA U si3bIKa XxuMmuu. [le-
JaTh BBIBOJIBI MO PE3YJIbTATAM MPOBEICHHBIX XH-
MHU4YecKkuX OnbIToB. COOII0IaTh MPABIIIA TEXHUKU
0€30IaCHOCTH.

OKHUCIIUTENBHO-
BOCCTaHOBUTEJIBHBIE pe-
aK[UHU

XapakTepu3oBaTh  OKHCIUTEIbHO-BOCCTAHOBH-
TCJIbHBIC PCAKIIUN KaK MNPOLECCCHhI, IMPU KOTOPBIX
HU3MEHSIOTCS CTEeMEeHH OKucieHus: aromoB. Co-
CTaBJIAATb YPAaBHCHUS OKHUCJIIUTCIBbHO-BOCCTAHO-
BUTEJIbHBIX PEAKIHil C MOMOIIBI0 METOMAa 3JICK-
TpoHHOTO OanmaHca. Halnrogate W omMCHIBATH
XUMHYECKHE PEAKIUU C TIOMOIIBIO POJHOTO S3bI-
Ka ¥ si3bIKa XUMUU. JlenaTh BHIBOIBI 110 Pe3yJIbTa-
TaM MPOBEJICHHBIX XUMHUUYECKHUX OMBITOB. CoOIII0-
JIaTh MIPaBIJIa TEXHUKU O€30ITaCHOCTH.

DnekTponus

OOBSICHATD TPOLECCHI, MPOTEKAIONINE TP DJIEK-
TPOJIM3€e paciulaBoB MU pacTBOpoB. CoCTaBIsATH
CXEMBI JJIEKTPOJIM3a B PacTBOpax M pacIliaBax.
OnuceIBaTh TIPUHIUIT HCﬁCTBHﬂ TaJIbBAHUYECKOI'O
2JIEMEHTa, aKKyMmyJjsitopa. PackpbiBaTh MpakTH-
4YecKkoe 3HauyeHHe JJieKkTponu3a. Habiromate u
OIMMCBIBATH JEMOHCTPUPYEMBIC ONBITHI.

[IpakTuueckas pabora
Ne 1. «Pemrenue kaue-
CTBEHHBIX 3a1a4Y»

[IpoBoauTh, HAOMIONATh W OMHCHIBATH XUMHUE-
CKHI SKCTIEPUMEHT TI0 HISHTHU(PUKAIIUU BEIIECTB
C TIOMOIIBIO0 KAYeCTBEHHBIX peakiuit. Habmoaats
U OINHUCHIBATh CAMOCTOSITENIbHO IPOBOAUMBIE
OIBITBHI C MOMOILUBIO POJIHOTO SI3bIKA U SI3bIKA XH-
mun. CoONoJaTh MpaBHia TEXHUKH Oe30IacHO-
CTH.

O6o0maroree MOBTOpe-
HHE TI0 TeMe «XHMHUe-
CKHE PEaKITHI

CocraBnsite o6oOmatomue cxembl. OcymniecTs-
JSITH TTO3HABATEIbHYIO PE(UICKCHIO B OTHOLICHUH
COOCTBEHHBIX JOCTIDKEHHH B IpOLECcCe PEIICHUS]
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17

y‘{C6HbIX Y ITO3HABATCJIbHBIX 3aJa4.

KontponbHas padota Ne
1 o Teme «XumMuyeckue
peaxKum»

OCyIIeCTBIISATh MMO3HABATEIBHYIO PEQIICKCUI0 B
OTHOIICHUH COOCTBEHHBIX IOCTI)KCHHI B TIpoO-
Iecce pemeHns YIeOHBIX W IT03HABATEIbHBIX 3a-
mad.

18

19

20

21

22

Heopranuyeckas xu-
musi (6 4acoB)

Knaccudukanus Heop-
TFaHUYECKUX BEIIECTB.
[Ipocteie BewecTBa —
HEMeTaJlIbl

KnaccugummpoBats HeOpraHMYECKHE BEIIECTBA.
O0600maTh 3HAHUA M IENIaTh BBIBOABI O 3aKOHO-
MEPHOCTSIX H3MEHEHHMH CBOMICTB HEMETAIOB B
nepuogax u rpynmnax Ilepuonnyeckoil CUCTEMBI.
[IporHo3upoBaTh CBOICTBA HEU3YyYEHHBIX OdJie-
MEHTOB M HX COEIMHEHHMI Ha OCHOBE 3HAHUN O
[lepuoguueckoM  3akoHe.  XapaKTepU30BaTh
HAXOXJCHUE B TPUPOJE, CBOICTBA, OHONOTHYE-
CKYIO pOJIb M 00JIACTH MPUMCHEHUS HEMETAILIOB.
UccnenoBaTh CBOWCTBa H3y4aeMbIX BEIECTB.
Habnromate meMOHCTpHUpYEMBIE I CAMOCTOSATENb-
HO TIPOBOAWMMEBIC OMBITH. HaOnromaTe M OMHUCHI-
BaTh XUMHUYECKUE PEAKIIHH C TIOMOIIHIO POTHOTO
SI3BIKA W SI3BIKa XMMHUHW. JlenaTh BBIBOIBI IO pe-
3yJlbTaTaM IIPOBEJCHHBIX XUMHYECKHX OTBITOB.
Co0mroaTh IpaBMIa TEXHUKH O€30MTaCHOCTH.

[IpocTrie BemecTBa —
meTauiel. CIiaBel

O000maTh 3HaHUSA M AeNaTh BBIBOABI O 3aKOHO-
MEpPHOCTSAX M3MEHEHHMI CBOWMCTB METAJJIOB B Iie-
puogax u rpynnax Ilepuoamueckoil cHCTEMBI.
IIporHo3upoBaTh CBOICTBA HEU3YUEHHBIX OJIE-
MEHTOB M HMX COCIMHCHHUM Ha OCHOBE 3HAHUM O
[Iepuoanueckom 3akoHe. XapaKTepu30BaTh OCO-
OeHHOCTH cIDIaBOB. lccienoBaTh cBoicTBa M3y-
yaeMbIX BemnecTB. HaOmomaTth M ONUCHIBATH XH-
MHUYECKHUE PEAKIMH C IOMOLIBIO0 POJHOTO SI3bIKa U
sI3pIKa XUMUU. JlenaTh BBIBOIBI MO pe3yibTaTraM
MIPOBEICHHBIX XUMUYECKUX OMBITOB. CoOMr0NaTh
MpaBHJIa TEXHUKH 0€30IMacHOCTH

XHUMHYECKHE CBOMCTBA
METAJIOB

XapakTepu30BaTh XUMHUYECKHE CBOICTBa MeTal-
JIOB Kak BOCCTaHOBHUTENEH. XapaKTepH3oBaTh
KOPpPO3MI0O  METAJIOB  KaK  OKHUCIHMTENBHO-
BOCCTaHOBUTENBHBIN Tiporiecc. OGOCHOBAThH CIHO-
coOBI 3amuTHl OT KOoppo3uu. MccrnenoBath CBOMA-
cTBa HM3y4aeMbIx BemiecTB. HaOmromaTe neMoH-
CTpUPYEMBIE W CaMOCTOATEIBHO IIPOBOAHUMEIC
ombITEl. HaOmmogate W OMHCHIBATE XMUMHUYECKHE
pEeaKkIHuy C TOMOIMIBI0 POIHOTO SI3BIKA U SI3BIKA
xuMud. JenaTe BBEIBOJBI MO pe3ylbTaTaM IpOBe-
JIEHHBIX XHUMHAYeCKHX OmbIToB. CoOMomaTe mpa-
BIJIA TEXHUKHU 0€30IMaCHOCTH.

Mertaiuibl B Ipupoe.
[Tonyyenue Meramios.
Meramnyprus

XapakTepu3oBaTh HaX0XJI€HUE B MPUPOLE, CBOM-
cTBa, OMOJIOTUYECKYIO POJIb U 00J1aCTH TPUMEHE-
HUS METAJUIOB. XapaKTepu30BaTh CIOCOOBI MOTY-
YCHUSI MECTAJIJIOB B COOTBETCTBHH C UX XHUMHYC-
CKOM aKTHUBHOCTHIO. [IoHMMaTh XMMU3M Hpolec-
COB, JIeXKAIIIUX B OCHOBE TIPOU3BOJICTBA METAJLIOB.
Habnromate nemoHCcTpupyemsle onbITel. Habirro-
JlaTh U OIKCHIBaTb XMMHYECKHUE PEaKLUUU C MO-
MOIIBIO POAHOTO SI3bIKA U fA3bIKa XUMUU. JlenaTb
BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHBIX XUMHUE-
ckux ombIToB. COOMIOAATE MpaBwiia TEXHUKH 0e3-
ONacHOCTH.

[IpakTuueckas pabora
Ne 2. «ITonyuenune men-
HOTO KyIopoca

[IpoBomuth, HAOMIONATH M ONKCHIBATE XHMHYC-
CKUH SKCICPUMCHT M0 IMOJYYCHHIO MEIHOIO KYy-
mopoca. HabmiogaTh W ONKCHIBATE CaMOCTOSI-
TEJIBHO MPOBOIUMBIC OIBITHI C TOMOIIBIO POIHO-
ro s3bIKa U sA3bIka XuMuH. CoOMIONaTh TpaBHIIa
TEXHHUKH 0€30ITaCHOCTH.
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O6o0mmaroree MOBTOpe-
Hue no teme «Heopra-
HUYeCKask XUMUSD»

CocraBnsite o6oOmatomue cxembl. OcymniecTs-
JATh NO3HABATENIBHYIO PE(QICKCHIO B OTHOIICHUH
COOCTBEHHBIX JOCTIDKEHHH B IpOLECCE PEIICHUST
y4eOHBIX ¥ IO3HABATENIBHBIX 331a4.

24

25

26

27

28

HayuHble 0CHOBBI XH-
MHY€CKOTr0 MPou3Bo/I-
cTBa (5 4yacoB)

CKOpOCTh XUMUYECKUX
peakuuii

XapakTepu3oBaTb CKOPOCTh XMMHUYECKOH peak-
. OOBACHATH YCIOBUAX, BIUSIOIINE Ha CKO-
POCTh XMMHUYECKHX peakiuid. OnpeaensiTh MoHs-
THSI «KaTanu3y, «katamusaropy. Habmromate ge-
MOHCTPUPYEMBIC ¥ CAMOCTOSTEIBHO MPOBOIUMBIC
onbITel. HabmromaTe W ONUCHEIBATE XMMHYECKUE
pEaKIMy C MOMOIIBI0 POJHOTO SI3bIKA U SI3BIKA
XuMuH. JlenaTh BBIBOABI MO pPe3yjIbTaTaM IPOBE-
JICHHBIX XMUMHUYECKHX ombiToB. CoOnomaTe mpa-
BHJIA TEXHUKH O€30IIaCHOCTH.

XMMHYeCKoe paBHOBE-
cue U (aKTophbl, HA HETO
BIIHSIOIINE

OmnpenensiTb NOHITUS «PAaBHOBECHUE» U «XHMHUYE-
ckoe paBHOBecHe». OOBIACHATH yCIOBHUS, BIHSAIO-
e Ha ITOJIOKECHHE XHMHYECKOTO PaBHOBECHSL.
[IpenckaspiBaTh HANpaBICHUE CMEIICHHS XHMH-
YECKOTO DPABHOBECHS NPH H3MEHEHHH YCJIOBHH
NPOBENICHUsT 00pPaTHMOI XMMHYECKOW pPeaKIuH.
Habnronate caMOCTOSITENIHHO HPOBOAMUMEBIE OIIBI-
ThI. Ha6J’IIOI[aTI) 1 OIMUCBIBATH XMUMHUYECKUC pCaK-
U ¢ IOMOLIBIO POAHOIO A3bIKA U SA3bIKA XMUMUH.
I[eﬂaTI) BBIBOJIbI IO pE3yJibTaTaM HNPOBCACHHBIX
XUMHYEeCKHX OmnbITOB. COONIonaTh npaBuia TeX-
HHUKH 0€3011acCHOCTH.

HayuHble nIpUHIUIIBL
OpraHM3ali XUMU4e-
CKOT'0 ITPOU3BO/ICTBA.
Hedts. [Tpupoausiii ra3
U DHEPreTHKA

XapakTepu3oBarh OOIIME MPHHIMIBI U YKOJIOTH-
Yyeckne MpoOJIeMbl XMMHYECKOTO HPOU3BOJICTBA.
[ToHnMaTh XHMHYECKHE CHOCOOBI MOIYyYCHHS
sHeprur. Habmronate 7eMOHCTpHUPYEMBbIE OMIBITHI.

O6o0maroiee MOBTOpe-
HUE TI0 TeMaM «XUMHU-
YECKHUE CBOMCTBA HEOP-
TaHUYECKUX BEIIECTB.
OCHOBBI XUMHYECKOTO
MIPOU3BOJICTBAY

CocraBnare oboOmatomme cxembl. OcymecTB-
JSATH TTO3HABATENFHYIO PE(PICKCHIO B OTHONICHHU
COOCTBEHHBIX JOCTHXEHHUH B MPOIECCE PEUICHUS
y4eOHBIX U MO3HABATEIHHBIX 3a7ad.

KonTponbnast padota Ne
2. «XUMHUYECKHE CBOM-
CTBa HEOPTAaHUYECKUX
BemecTB. OCHOBEI XH-
MHUYECKOTO MPOU3BO/I-
CTBa»

OcCyIecTBIATh MO3HABATENbHYI0 DPE(IIEKCHIO B
OTHOIIEHNH COOCTBEHHBIX JOCTIKCHHH B IIPO-
I[ecce pemeHns y4eOHBIX U MO3HABaTEIbHBIX 3a-
Jau.
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XuMHA B JKM3HU U 00-
mecTBe (6 4acoB)

Xumug nuny. Jlekap-
CTBEHHBIE CPEJICTBA

XapakTepu30BaTh OHOJIOTHUYECKYIO POJIb pa3iind-
HBIX THUTATEIFHBIX BEIIECTB. [IpUBOIUTE mprMe-
PBI MPOJYKTOB, OOTaThIX TEMHU WJIM MHBIMU IPU-
POAHBIMU BEUICCTBAMM. OCBaI/IBaTB HOPMBI 3KO-
JIOTUYEeCKOro W 0e30MacHoro oOpaimeHus c Jje-
KapCTBEHHBIMH IpenapaTaMi. XapaKTepHbIC pas-
JIMYHBIC UHIPECAUCHTHI, BXOAAIUE B COCTAB BaX-
HEHIIMX MPOAYKTOB IMTAHUS, HCIOJb3Yys HH-
dopmanmo 0 cocTaBe NPOJYKTa, Pa3MENICHHYIO
Ha 3TUKeTKe. [IpomaraHaupoBaTh 3J0POBEIA 00-
pa3 xu3HU. [loHMMAaTh PONTF BaKHEHIIUX TPYIII
JICKapCTBCHHBIX CpeICTB. Paccyxnmate o Bpene
AJNIKOTOJISI, KypeHHs, O HEIOIyCTUMOCTH HAapKO-
TUYECKUX CPEJICTB.

BriroBasg xumust. Xumuns
B CEJILCKOM XO3SMCTBE

[Iporuo3upoBare MOCHEACTBHS HAPYIICHHIA Ipa-
BHJI 6€3011acHOM pabOThI CO CPECTBAMH OBITOBOM
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XUMUU. Pa3nuyate OCHOBHBIC MUHEpaIbHBIC
(a3oTHBIe, KanmifHBIE, (hocopHBIE) ymOOpEHHUS.
OnuchiBaTh XMUMHUYECKHE PEAKLUH, JeKALINE B
OCHOBE TMOJYYCHHUs H3y4daeMbiX BemecTB. Mc-
MOJIb30BATh TOJYYCHHBIC 3HAHUS MPH MpPUMEHE-
HUHM pa3INYHBIX BemecTB B OwTy. Habmiomats
CaMOCTOSTENIbHO MPOBOAWMBIE OMbIThL. Habio-
JaTh ¥ OIUCHIBATh XMMHUYECKHC PEAKIUU C IO0-
MOIIBI0 POJHOTO SI3bIKA U S3bIKa XUMHHU. Jlenats
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEICHHBIX XHMHUYE-
ckux ombIToB. COOMIOAAT MpaBHUiia TEXHUKH 0€3-
OIIaCHOCTH.
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Xumus B CTPOUTEIILCTBE

OnuceiBaTh XUMHYECKHE peakuuy, JiCKalue B
OCHOBC TIOJTYUCHHA MU3Yy4YaCMbIX BCIICCTB. HUc-
TIOJIB30BATh IIOJIYYE€HHBIC 3HAHUA IIPU IIPUMCHE-
HHUHW Pa3JIMIHBIX BEIICCTB B GBITy.
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Heoprannueckue mare-
puaisbl. [IurmenTs! u
KpacKu

OnuceBaTh XUMHYCCKHE pcakmuu, JeKalmue B
OCHOBC TIOJTYUCHHSA MU3YyYACMbIX BCHICCTB. HUc-
MOJb30BATh NOJYUYCHHBIC 3HAHHWA NPU NPHUMCHC-
HUU PA3JTUIHBIX BEHICCTB B 6BITy.

34

Tonmuso

OmnuceBaTh XUMHUYECKHEC PEAKIWH, JIeKAIlue B
OCHOBE TOJIYYCHUS M3y4aeMbIX BEIIECTB. Xapak-
TepU30BaTh OOIME MPUHIUIBI U DKOJIOTHUYECKHE
poOJIEMBI IPU TIOTYYEHUH U COKUTAHUU TOTIIIUBA.

«3eeHas XUMHUs

OnpenensaTe NOHATHE «3eNEHas» XUMHA. Xapak-
TEPU30BaTh OOIIHE MPUHIUIIBI «3ETIEHOM» XUMUH.
PaccyxnaTh 0 pUCKe 3arpsi3HEHUSI OKPYKarolen
cpenbl IIPU UCIOJb30BAHUU MHOIMX TPagULMOH-
HBIX TEXHOJIOTHII.
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YyeOHO-TEeMAaTHYECKHI IJIAH
10 kaacc (1 yac B Hemeunio, Bcero 34 yaca)

B mom uucne

Homep Konuuecmeo
Tema
membl yacoe npakmuueckue | KOHMPOJbHbIE
padombot paoomut
Bsenenue 1 - -
1 Teopusi cTpoeHHSI U KIIaCCUPUKALIUS 4 _ _
OpPraHUYECKUX BEIIECTB
2 YTIeBo0pOoAbI 7 — 1
3 Kucnopoacoaepsxaiue u azorcoaep- 17 _ 1
JKaIllue OPraHn4YeCKrue COCTMHECHUS
4 BrICOKOMOJIEKYIISIPHBIE BELllECTBA 5 2 -
HUTOIO: 34 2 2
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YyeOHO-TEeMAaTHYECKHI IJIAH
11 kaacc (1 yac B Hemeunio, Bcero 34 yaca)

B mom uucne
Homep Koauuecmeo
Tema
membl yacos npaKkmuueckue | KOHMpObHble
padombot paoomut

1 BemectBo 9 - -

2 XVMHYECKUE PEAKLINU 8 1 1

3 Heopranuueckas xumus 6 1 -

4 Hay4nbie 0CHOBBI XUMHUYECKOTO TPO- 5 B 1

W3BOJICTBA
5 XUMHS B )KA3HU U OOIIECTBE 6 - -
NUTOI'O: 34 2 2
COI''TACOBAHO COI''TACOBAHO

[Iporokon Nel 3acenanust MO yuuteneit mnpen-
METOB €CTECTBEHHO-HAYYHOT'O IIUKJIa

oT «31» aBrycra 2020r.

PykoBonutens MO - CraposoiitoBa I'.H.

3amecTtuTens nupekropa no YBP

|\__c,:;;.,y '/

/" Tkauyk JL.A.
«31» aBrycra 2020r.
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