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1. IHosicHMTeJLHAA 3aIIHCKA.
Pa60qa;1 nporpaMMa 10 XHUMHH COCTABJICHA HAa OCHOBAHUH CHGI[YIOH_II/IX HOpMaTI/IBHO-HpaBOBBIX
JIOKYMEHTOB:

1. OenepanbHoro 3akoHa «O06 obOpazoBanmu B Poccuiickoit ®epepauum» Ne273-D3 or
29.12.2012r.
2. [Ipukaza Munobpuayku Poccum ot ot 17 mas 2012 r. N 413 (C u3MmMeHeHUsAMH U

nonoHeHussMu otT: 29.12.2014 1, 31.12.2015 1., 29.06.2017 1.) «O0 yTBEepXKIAeHUU W
BBEJICHUU B JICHCTBHE (peepanbHOr0 rocylapcTBEHHOrO 00pa30BaTENbHOTO CTaHIApTa
CpemHero o0miero o0pa3oBaHUs».

3. aBTOPCKOM mporpamMmbl Kypca xumu s 8-11 kiaccoB 001eo0pa3oBaTeIbHBIX
yupexaeHuit  (aBTop O.C. Taopuensn, MW.I'.OcrpoymoB, C.A. Cnaakos),
pexomeHoBaHHas JlemapramMmeHTOM 00pa3oBaTeNbHBIX MPOTrpaMM M CTaHIAApTOB OOIIETOo
oOpazoBanusi MunucrepctBa oOpa3oBanusi P®, omny0nukoBaHHas W3AATEIHCTBOM
«IIpocBemenne» B 2020 romy.)

4. Konnenuuu npenogaBanus NpeaAMEeTHON 001acTH «XUMHUS»

5. [Tonmoxenus o paboueld mporpaMMme y4eOHBIX MPEAMETOB, KypCOB, padodeil mporpamme
KypcoB BHeypouHOH nearenbHocTd MBbOVY rumuazun Ne3 r.IIponerapcka.

6. OOIT COO MBOY rumnazuu Ne3 r.IIponerapcka.

7. VYue6noro mana MBOY rumnaszuu Ne3 r.Ilponerapcka Ha 2022-2023 yueOHbIH rof.

8. [Ipuka3z MunuctepctBa npocpemieHus P® ot 18 mas 2020r. Ne 249 «O BHeceHHH

U3MEHEHUH B (elepanbHbIi NEpeYeHbh YU4COHHKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO
OpU  peanu3alid HMMEIOMIMX TOCYJapCTBEHHYIO aKKpeAMTaluio 00pa3oBaTeNbHbIX
IporpaMM HAYaIbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHEero oOImero oOpa3oBaHMS,
YTBEPKICHHBIN mpuKazoM MunuctepcTBa npocsemenuss Poccuiickoit denepannu ot 28
nexadps 2018 r. Ne345y
[IporpamMMa opueHTHMpOBaHa Ha peaqu3alli0 B IEHTpe OoOpa3oBaHMsl €CTECTBEHHOHAy4YHOU H
TEXHOJIOTUYECKO HampaBieHHocTel «Touka pocra», cozmaHHoro Ha 6aze MBOY rumnuazum Ne3
r.Ilponerapcka ¢ 1enpl0 pa3BUTHS y OOYYAIONMUXCS €CTECTBEHHOHAYYHOW, MaTeMaTHYeCKOM,
WH()OPMALIMOHHONW TPaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOTO U KPEATUBHOTO MBIIUICHHS,
COBEpIICHCTBOBAHHS HABbIKOB €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKOM HAIIPaBIEHHOCTH.
I'nasnvie yenu cpeonezo oouiezo oopazoeanus:
o (l)OpMI/IpOBaHI/Ie HCJIOCTHOIO MPEeACTABJICHUA O MUPC, OCHOBAHHOTO Ha HpI/I06peTeHHI>IX 3HAaHUAX, YMCHUAX
H crocobax JACATCIbHOCTH,
e puoOpeTEHHUE OIBITa Pa3HOOOPA3HON ACATCIBHOCTH, OIBITA TIO3HAHMS M CAMOTIO3HAHUS;
e T[IOATOTOBKA K OCYIIECTBICHHWIO OCO3HAHHOTO BHIOOpa WHAMBUAYAIHHOW 00pa30BaTEIbHON WM
podeCCHOHATBHOM TPACKTOPHH.

Bonpiioit Bkmam B JOCTHKEHHE TJIABHBIX IIeNiel cpelHero o0miero oOpa3oBaHUs BHOCHUT W3YYCHHE
XUMHH, KOTOPOE MPU3BAHO 00ECTICUUTH:

1. dopmupoBaHUE CHCTEMBl XMUMHUYECKUX 3HAHMHA KaK KOMIIOHCHTAa €CTECTBEHHOHAYYHOW KapTHHBI
MUDa;

2. pa3BUTHE JIMYHOCTH OOYUAIONTUXCS, UX WHTEIUIEKTYalIbHOE U HPAaBCTBEHHOE COBEPIIICHCTBOBAHUE,
(dbopMUpOBaHHE y HUX TYMaHUCTHUYECKUX OTHOLIECHUI U 3KOJOTUYECKH 11eJIecO00pa3HOTo MOBEJACHUS B
OBITY U TPYAOBOH EATEIHHOCTH;

3. BBIpaOOTKY Y 00yJaromuxcsi MOHUMaHUs 0OIIECTBEHHON MOTPEOHOCTH B Pa3BUTUHM XUMHUH, & TAKKE
dbopMUpOBaHHE y HHX OTHONICHMS K XHMHUU KaK BO3MOXKHOW 00JIacTH Oyaymied NpakTUYecKOu
NesITeNIbHOCTH;

4. ¢dopmupoBaHHe yMEHHI 0€30macHOr0 OOpalmleHusi C BEUIECTBAMH, HCIOIb3YEMbIMH B
IOBCEIHEBHOMN KU3HMU.

N3yuyeHune XuMHHU B cTapiieil mkoje Ha 6a30BOM YPOBHE HANPABJIEHO HA JOCTHKEHHE CJIeTYIOIHNX
neJieii:



® OCBOCHHE CHCTEMBI 3HaHUH O (yHAAMEHTAJBHHBIX 3aKOHAX, TEOPHSX, (aKTax XUMHUU HEOOXOIUMBIX IS
MTOHMMAaHUS HAYYHOH KapTUHBEI MUDA;

e OBJAJCHHE YMEHWSAMH XapaKTepHU30BaTh BEIICCTBA, MaTepHadbl M XUMHUYECKHUE PEAKIUH, BBIIOJIHATH
nabopaTopHbIe 3KCIICPUMEHTHI; TPOU3BOAUTH  PacueThl MO0 XUMHUUYECKUM (opMylnaM U YpaBHEHHSIM;
OCYIECTBIISTh OMCK XUMHYECKON HH(POPMALIUU U OLICHUBATH €€ JO0CTOBEPHOCTD;

®  OPUEHTHUPOBATHCS U MPUHUMATH PEIICHUs B IPOOIEMHBIX CUTYaLIUsAX;

® Da3BUTHE ITO3HABATENHHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEW B Mpolecce
CaMOCTOSITEIBHOTO NPHOOPETEHNs] XUMHYECKHX 3HAHMKA C HWCIOJNB30BAaHHEM DPa3IMYHBIX HCTOYHHKOB
nHpOpMaLMK, B Mpolecce H3yYeHHs XUMHUECKOW HayKM W €€ BKJIaJa B TEXHHYECKUH Iporpecc
LMBWIN3ALMY, CJIOKHBIX U IPOTUBOPEUMBBIX IyTEH pa3BUTHUS UJIEH, TEOPUM M KOHLENIMUI COBPEMEHHOM
XUMHH;

e BOCHHUTaHHE YOEXKAEHHOCTH B TOM, YTO XUMHS — MOIIHBIH MHCTPYMEHT BO3JEHCTBHS Ha OKPYXKAIOIIYIO
cpeny, U 4yBCTBO OTBETCTBEHHOCTH 3a IPUMEHEHHE IOJYYECHHBIX 3HAHUM M YyMEHUU MO3UTHBHOW POJIU
XMMUH B )KU3HU COBPEMEHHOTO 00IIeCcTBa, HEOOXOANMOCTH XUMHYECKH IPAMOTHOT'O OTHOLICHHUS K CBOEMY
3I0POBBI0 M OKpYXAaloLIeH cpeae; NPUMEHEHHE IMOJYYCHHbIX 3HAaHUM M yMEHHH ais 0e30macHoro
WCTIOIb30BaHMS BEIIECTB U MATEPUAIIOB B OBITY, CEIIbCKOM XO3SICTBE U Ha MIPOU3BOJICTBE,

® pENICHUs MPAKTUYECKUX 3a7a4 B MOBCEIHEBHOUN JKU3HH, MPEIYNPEKICHUS SBICHUIN, HAHOCSIIUX
Bpel 3JIOPOBBIO 4YENIOBEKAa M OKpYXalolled cpelne, MpOBEIECHUE HCCIEA0BaTEIbCKUX padoT,
CO3HATEJILHOTO BbIOOpa npodeccuil, CBA3aHHOM ¢ XUMHEH.

3ajauu u3yyeHUss XMMHUHU B CTapllel mKoJe:

* ChopmupoBarh y OOy4aromuxcss 3HAHUS OCHOB XHMHUYECKOW HAyKu: BaKHEUIUX (HaKTOpOB,
MOHATHM, XUMHUYECKUX 3aKOHOB M TEOPHi, A3bIKa HayKH, JOCTYMHBIX 0000IIEHNH MUPOBO33PEHYECKOTO
Xapakrtepa.

* Pa3zButh ymeHus HaOmogaTh UM OOBSICHATH XMMHUYECKUE SIBJICHHS, MPOUCXOMAIINE B IMPHUPOIE,
naboparopuu, B TOBCETHEBHOM JKU3HH.

* CdopmupoBaTh cHenUalbHBIX YMEHHUI: 00paliaTtbcs C BEIIECTBAMM, BBIMOJHATH HECIOKHBIC
AKCIIEPUMEHTHI, COOI0/Iasi TIPaBUiia TEXHUKUA O€30MACHOCTH; TPAMOTHO MPUMEHSITh XUMHUYECKHE 3HAHUS
B OOIIICHHH C MPUPOJION M B TIOBCEAHEBHOM KM3HHU.

* PackppITh T'yMaHHCTHYECKYIO HANpPaBICHHOCTh XUMHUHU, €€ BO3PACTAIONIEH pPOIM B pPEIICHUU
TJIaBHBIX MPOOJIeM, CTOSIIUX Mepe]l YeIOBEUECTBOM, U BKJIaJa B HAYYHYIO KapTUHY MHUpa.

* Pa3BuTh NMMYHOCTH OOYYAIOMIMXCS: WX HWHTEIUIEKTYaJIbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHUE,
chopMUPOBATh Y HUX T'YMAaHUCTHUUYECKHE OTHOLICHHUS M KOJOTHYECKH IIeIeCO00pa3HOro MoBEICHUE B
OBITY U B TIPOIECCE TPYIOBOM JEATEIHHOCTH.

* CchopmupoBath y 00yJaronuxcsi KOMMYHUKATHBHOM M BJICOJIOTHYECKON KOMITETEHTHOCTEH;

*Bocrurath OTBETCTBEHHOE OTHOIIEHHWE K TpUpone, OEpekHOe OTHOIIEHHE K y4eOHOMY
000pYyI0OBaHNIO, YMEHHE KUTh B KOJUIEKTHBE (0OIMATHCS M COTPYAHHMYATH) Uepe3 YUeOHBIM MaTepual
KaXXJI0TO ypOKa.

JIMYHOCTHBIE, METANPEIMETHBIE W TIPEJMETHBIE PE3YJIBTATbBI 5
OCBOEHHMA COIEPKAHUSA KYPCA 11 KJIACCA Pesynbrarbl H3y4deHHMs [peAMeETa:
JlesTenbHOCTh yUuTENsI B OOyUYCHUHM XMMHUHU B CpelHEH (MOJIHOM) MIKOJE MOJDKHA OBITh HampaBlieHa Ha
JTOCTUKEHHUE 00YJIAIOIIUMUCS CICIYIOIIUX JIMYHOCTHBIX PE3yIbTaTOB:

— B IICHHOCTHO-OPHEHTAIIMOHHON cepe — OCO3HAHUE POCCUHUCKOU TPaKTAaHCKOW HIACHTHYHOCTH,
MaTpUOTH3Ma, YYBCTBA TOPJAOCTHU 32 POCCUICKYI0 XUMUYECKYIO HAYKY;

— B TpyAoOBOW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY MajbHEWIIel 00pa3oBaTeIbHON
TPACKTOPHUU WU TPYAOBOH JEATEILHOCTH;

— B TMO3HaBaTeIbHOM (KOTHUTUBHOW, HWHTEIUIEKTYalbHOH) cepe —yMmMeHue ynpaBisiTh CBOEH
MO3HABATEIPHON JIeATEIhHOCTHIO, TOTOBHOCTH M CIOCOOHOCTH K 0Opa3oBaHWIO, B TOM YHUCIE
caMo00pa30BaHUIO, Ha MPOTSHKEHUH BCEH IKHU3HU; CO3HATENIbHOE OTHOIIEHHWE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIECITHOM MPodecCHOHAIBHON 1 00IIIeCTBEHHOM NeATEIbHOCTH,



— B cdepe cOepekeHHs 3I0POBbsI—IPUHATHE U peau3alysl [IEHHOCTEH 3I0pPOBOT0 U OE30MacHOTO
oOpa3a KU3HU, HETPUSTHE BPEAHBIX NPUBBIYCK (KYpPEeHHUS, YMOTPEOJIEHUs alKOTrojs, HAPKOTUKOB) Ha
OCHOBE 3HaHUI O CBOICTBaX HAPKOJOTUYECKUX U HAPKOTUYECKUX BEIECTB.

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS BBITYCKHUKAMHU CPEIHEH (TTOHOM) IIKOJIBI Kypca XUMUU:
— HCIIOJIb30BAaHUE YMEHHUM U HAaBBIKOB PA3IMYHBIX BHUJIOB MO3HABATEIbHOW JEATENbHOCTH, IPUMEHEHNE
OCHOBHBIX METOJIOB TIO3HAHMS (CHCTEMHO-WH(OPMAIMOHHBIA aHANW3, HAONIOJACHHUE, HW3MEpEHHE,
MPOBEJICHUE OJKCIEPUMEHTa, MOJCIUPOBAHUE, HWCCIENOBaTeNIbCKasl JAEATEIbHOCTh) I H3Y4YCHHUS
Pa3JIMYHBIX CTOPOH OKPY’KAOLIEH NEeHCTBUTEIIBHOCTH;

— BJIaJICHUE OCHOBHBIMU HMHTEJUIEKTYyaJIbHBIMH OIEpanusiMu: (GOpMYyIUpOBKa TUIIOTE3bl, aHAINU3 U
CHUHTE3, CpaBHEHHE M CHUCTeMaTh3alus, OoO0O0OIIeHWe W KOHKPETU3allUs, BBIABIECHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M U MOUCK aHAJIOTOB;

— mo3HaHue 00BEKTOB OKPYKAIOIIETO MUPa OT OOIIIETo Yepe3 0COOCHHOE K €TMHUYHOMY

— yMEHHE TeHEPUPOBATh UJIEU U ONIPEIEISITh CPEICTBA, HEOOXOUMBIC JJIsl UX PeaTU3aIlNH;

— YMEHHME ONpeleNsITh LETU U 3aJaddl JIeATeNbHOCTH, BBIOMpPATh CPEICTBA peanu3aluyl LETd U
MIPUMEHATH UX HA IIPAKTHUKE;

— HUCHOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB ISl TOJIYyUYEHUSI XUMUYECKON MH(pOpMaluy, MTOHUMaHHe
3aBHCHMOCTH COJIepKaHus U (HOpMBI IPeCTaBICHUS HH(DOpPMAIMK OT IIeJiell KOMMYHHKAITNH U aJIpecara;
— YMEHHE TNpPOIYKTUBHO OOHIAThCS M B3aMMOJEHCTBOBATH B IPOIECCE COBMECTHOM JESTENbHOCTH,
VUUTHIBATh MO3HUIIMH JPYTUX YIYACTHUKOB JIEATEIHHOCTH, Y)PEKTUBHO pa3pemaTh KOHPIUKTHL;

— TOTOBHOCTBUCIIOCOOHOCTHKCAMOCTOATEILHOMNH(DOPMALIMOHHO-TTO3HABATEILHON  JIEATENbHOCTH,
BKJIIOYAsi YMEHHE OPHEHTUPOBATHCS B PA3MYHBIX MCTOYHHUKAX WH(MOpMAIUU, KPUTHUYECKHU OICHUBATH W
MHTEPIPETUPOBATH HHPOPMALIHIO, MTOTYYaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

— YMEHHE HCIIONB30BaTh CPEICTBA MHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH (mamee —
HUKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIMOHHBIX 3aJady C COOIIOJCHHEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKU OE30MACHOCTH, THTUEHBI, PECypcocOepeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOHN 0€30TaCHOCTH;
— BJIQJICHUE SI3bIKOBBIMU CPEICTBAMU, B TOM YUCJIE U SI3IKOM XUMUU
—YyMEHHUE SICHO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOYKY 3pEHUS, HCIOIb30BaTh a/IEKBATHHIE SI3bIKOBBIC
CpeACTBa, B TOM YHCJIe U CHMBOJIbHbIE (XMMHYECKHE 3HAKHU, (POPMYJIbI H YPABHEHHS).
IIpenmMeTHbIMHU pe3yJibTaTaAMM U3yYeHHS] XMMUU Ha 0a30BOM YPOBHE Ha CTYNEHHU CPEAHEro (IIOJIHOTO)
0011ero 00pa30BaHUS SBISIOTCS:
B MTO3HABATEILHOM cdepe:
— 3HaHHe (MOHUMaHKE) U3YUYEHHBIX MOHITHUH, 3aKOHOB M TEOPHIA;
— YMCHHUEC OITMCBIBATh AEMOHCTPALIMOHHBIC U CAMOCTOATECIIbHO IMPOBEACHHBIC OKCIICPUMEHTEI, UCIIOJIb3Ys1
JUIs1 3TOTO €CTECTBEHHBIN (PYCCKHM, POIHON) A3BIK U A3BIK XUMHH;
— YMCHHUC KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKHUE D3JICMCHTBI, ITPOCTBIE M CIIOXKHBIC BEIIECCTBA, B TOM YUCIIC U
OPraHnv4CCKUC COCAUHCHUA, XUMUYCCKUC PCAKIIUHA 11O pa3HbIM OCHOBAHUAM;
— YMCHHUC XapaKTCPU30BATL HU3YUCHHLIC KJIACCbl HCOPTAaHWYCCKUX U OPraHUYCCKHUX COCHHHCHHﬁ,
XUMHUYCCKUE PCAKIINHU,
— TFOTOBHOCTL IPOBOJUTH XUMHAYECKAH OKCIICPUMCHT, Ha6J'IIO,Z[aTB 3a Cro NpOTCKAHUECM, (l)I/IKCI/IpOBaTB
PEIYIBTATBICAMOCTOATECIILHOTONACMOHCTPUPYEMOT'OOKCIICPUMEHTAUACTIATHBBIBOABI;
— YMCHUC Q)OpMyHHpOBaTL XUMUYCCKHUEC 3aKOHOMCPHOCTHU, IMPOTrHO3HMPOBATH CBOMCTBA HCHU3YYCHHBIX
BCIICCTB I10 aHAJIOT'UH CO CBOMCTBaMH HU3YUYCHHBIX;
— TIOMCK MCTOYHUKOB XMMHYECKOW WMH(pOpMaIUK, MOJy4YeHHue HeoOXoauMon uHGopMaluu, ee aHajus3,
HU3TrOTOBJICHUC XUMHNYCCKOI'O I/IH(l)OpMaI_[I/IOHHOFO MMPOAYKTA U €0 NPE3CHTALIUS;
—BJIaICHUEC 00s13aTENbHBIMU CIIpaBOYHbBIMHM MaTC€pHaIaMU: HepHOIIH‘IeCKOﬁ CHUCTEMOM XHWMHYECKUX
anementoB J[.M.MenneneeBa, TabmuIEeil pacTBOPUMOCTH, JJIEKTPOXUMHUECKHM pPSAOM HaIpsDKEHUI
MCTAJJIOB, PAAOM JJICKTPOOTPULATCIBHOCTH — I XapaKTCPUCTHUKU CTPOCHUSA, COCTaBa U CBOMCTB
aTOMOB JJIEMEHTOB XUMHUYECKUX 3JieMeHTOB [-IV mepnomoB n 0Opa3oBaHHBIX MMHU MPOCTBHIX U CIOKHBIX
BCIICCTB,



— YCTaHOBJICHHE 3aBUCHMOCTH CBOWCTB M MPUMEHEHHs BKHEHIINX OPraHUYEeCKUX COCAMHEHHH OT HX
XIMHYECKOTO CTPOEHUS, B TOM YHCIIE M OOYCIOBICHHBIX XapaKTEPOM 3TOTO CTPOEHUs (IIpeNeIbHBIM HITH
HETpeICNbHBIM) U HaTM4HeM (QYHKIIMOHAJIBHBIX TPYIIIL;

— MOJIETTUPOBAHIE MOJIEKYJI BXKHEUIITNX HEOPTAHUIECKIX U OPTaHNYECKUX BEIECTB;

— MOHMMaHHE XMMHUYECKOH KapTHHBI MHpa Kak HEOTHEMJIEMOM YacTH LEJIOCTHOW HAyYHOH KapTHUHBI
MUPa;

2) B IICHHOCTHO-OPHEHTAI[MOHHOW cepe — aHaM3 M OLCHKA IOCIACACTBUN IJI1 OKPYXKarolleHd Cpelbl
OBITOBOW M MPOM3BOACTBEHHOH AEATENHHOCTH YEJIOBEKa, CBS3aHHOW C MPOM3BOACTBOM M NEpepabOTKON
BaXHEHIIINX XUMUYECKUX TIPOTYKTOB;

3) B TpymoBO# cdepe — NPOBEACHHE XHUMHYECKOI'O SKCIICPUMEHTAa; Pa3BUTHE HABBIKOB Y4eOHOA,
MIPOEKTHOMCCIIEI0BATENBCKOM, TBOPUECKONIEATENEHOCTUIIPUBBIIOTHEHUUUHANBUIYAJIbHOTO MPOEKTa 10
XUMHH;

4) B cdepe 310poBOro 00pasa KU3HU — COOJIIOICHNE TIPAaBUI OE30MAaCHOTO OOpAIIeHUs C BEUIECTBAMU,
MaTepualaMi M XUMHYECKUMH MpPOIEccCaMM; OKa3aHHe MEPBON IMOMOIIM TMPHU OTPABIICHUSAX, OXKOTaxX H
JPYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHHEM.

Hcnons3oBanue obopynoBanns nenrpa «Touka pocta» sl peaJu3anum nporpaMmbl. Peamuzanus
JIAaHHOM paboueil mporpaMMbl TIpeIyCMaTpUBAET HCIONIB30BaHe 000pyIoBaHus eHTpa «Touka poctay. B
YaCTHOCTH, Ul MPOBEACHHS J1aOOpaTOpHBIX pabOoT OyAeT HCIOoJIb30BaThes LU(poBas jadopaTopusi Mo
XMMUH, KOTOPasi BKIIOYAET B ce0s1 CIACAYIOLINE AIEMEHTHI:

1. laTymK BBICOKOM TeMmepaTypsl (TepMonapHbIii) ¢ AuanazoHoM usMepenus -200. ... +13000C;

2. JlaT4vK 3JEKTPONpPOBOAMMOCTU C JUana3oHaMu usMepeHus He yxe dyeM oT 0 mo 200 mxCwm; ot 0 no
2000 MxCwm; ot 0 10 20000 MKCM;

3. Hatuuk pH ¢ nuanazonom usmepenus He yxxe ueM ot 0 no 14pH;

4. JlaTyuk TeMIepaTypsl IDIaTUHOBBIN ¢ Axana3zoHoM usMepenus ot -40 go +180C;

Hcnonp3zoBanune o6opynoBanus neHTpa «Touka pocTa» mpu pealn3aluy JaHHOH MporpamMMbl MO3BOJSET
€O37aTh yCIOBUS:

* JUTsl pacIIipeHUs COJePKaHMs IIKOJIBHOTO XUMHUYECKOTO 00pa30BaHus;

* IS IOBBIILICHHS TIO3HABATEIbHOM aKTUBHOCTH O0YYAIOIMXCS B €CTECTBEHHO-HAYYHOHO0IaCTH;

* JUIA pa3BHUTHS JTMYHOCTH peOeHKa B Tporiecce OOYUeHHS XUMHH, €ro CIIOCOOHOCTeH,(popMupoBaHus u
YAOBJIETBOPEHUS COLIMAIBLHO 3HAUMMbIX HHTEPECOB U NOTPEeOHOCTEH;

* uis paboThl C ONAPEHHBIMH IIKOJBHUKAMH, OpPTaHHM3AllMM WX Pa3BUTHUS B Pa3lUYHBIX OO0JIACTIX
00pa3oBaTeILHON, TBOPUECKOH IEATSIIEHOCTH.

2. Copep:xaHnue yueOHOro nmpeamera

YcenenmHocTs U3ydeHus y4eOHOTO TpeaMeTa CBs3aHa C OBIAJACHHEM OCHOBHBIMU IOHSTHUSMU
XUMHH, HAYYHBIMU (DakTamMH, 3aKOHAMH, TEOPUSIMH, IPUMEHEHUEM IOJIyY€HHBIX 3HAHUI MpPU pelIeHUH
MPaKTUYECKHX 3a/1ay.

B cootBercTtBUM ¢ ®I'OC COO Xumust MOKET U3ydaTbcst Ha 0a30BOM U YTIIYOJICHHOM YPOBHSIX.

N3ydyenne xumun Ha 6a30BOM YpOBHE OPHEHTHPOBAHO HA oOecreueHue 001eo0pa3oBaTenbHON U
OOIEKYIbTYPHOU MOATOTOBKH BBITYCKHUKOB.

Cogepxanrie 0a30BOro Kypca IMO3BOJSET PACKPHITh BEAYIINE UACH U OTACITHHBIC TOJIOXKEHUS,
Ba)XHbIE B IO3HABATEIbHOM M MHPOBO33PEHYECKOM OTHOILIEHUH: 3aBHCHMOCTb CBOWMCTB BEILECTB OT
COCTaBa M CTPOCHUS; OOYCIOBIEHHOCTh IPUMEHEHHS BEIIECTB MX CBOMCTBAMU; MAaTEPUAITBHOE €IUHCTBO
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB; BO3pacTarolasl pojb XUMUU B CO3JaHUHN HOBBIX JIEKAPCTB U
MaTepuaioB, B 5KOHOMUH ChIPbs, OXpaHE OKPYKalolel Cpeibl.

Uzyuenue mnpeamera «Xumus» B YacTH (OpMUpPOBaHHMS y OOYy4YaIOIIUXCS HAYyYHOTO
MHPOBO33PEHHUsS, OCBOSHUS OOIICHAYYHBIX METOJOB IMO3HAHUS, a TAKXKE MPAKTUYECKOTO MPUMEHEHHS
Hay4YHBIX 3HAHWI OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3AX C IpeaMeTamu oOjacTeldl ecTeCTBEHHBIX,
MaTeMaTUYeCKUX U TYMAHUTAPHBIX HAYK.



Copep:xaHue Kypca COCTaBIsIeT OCHOBY JJISl PACKPBITUSI BAKHBIX MUPOBO33PEHUYECKUX HJIEH, TAKUX,
KaK MaTepHallbHOE EIUHCTBO BEIIECTB MPHUPOJIBI, HX TEHETHYeCKas CBI3b, pa3BUTHE (opM OT
CPaBHUTEJIBHO MPOCTHIX /10 HamOOJee CIOXKHBIX, BXOJSIIUX B COCTaB OPraHU3MOB; OOYCIIOBIEHHOCTb
CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHEM, IPUMEHEHUS BEIIECTB UX CBONCTBAMU; €AMHCTBO MPUPOIBI
XUMHUYECKUX CBSI3eH M CMOCOOOB MX MPeoOpa3oBaHMsI MPU XUMUYECKUX MPEBPALICHUIX; T03HABAEMOCTh
CYILIHOCTH XUMUYECKUX MPEBPALLEHUN COBPEMEHHBIMU HAYYHBIMU METOAAMHU.

Tema 1. CTpoeHue BeliecTBa

OCHOBHBIE CBEICHUS O CTPOCHMHU aTroMa. Spo: MPOTOHBI W HEUTPOHBI. M30TOmNBI. DIEKTPOHBI.
OnexkTpoHHas 00070uka. DHEpreTuYeckrii ypoBeHb. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0YEK
aTOMOB 3JIEMEHTOB 4-T0 W 5-r0 MepuoaoB nepuoanueckoir cucreMsl J[. . MenneneeBa (mepexomgHbIx
anemeHToB). [loHssTHE 00 oOpOMTANAX. S- W p OpOuTaTU. OJEKTPOHHBIE KOH(HUTypallu aTOMOB
XUMHUYECKHX HIIEMEHTOB.

Ilepuognueckuit 3akoH [[.JMI. MenneneeBa B cBeT € ydeHMst o cTpoeHun aroma. Otkpertue [, U.
MeHeneeBpIM IEPUOANYECKOTO 3aKOHA.

[Mepuoanueckast cucrema xumudeckux snemeHtoB [[. M. MenneneeBa — rpaduueckoe oToOpaxeHue
MIEPUOINYECKOr0 3aKoHa. PU3MYECKUH CMBICT IMOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMEpa Mepuoja U
HOMepa Tpynnbl. BaneHTHbie 35eKTpoHbI. [IpyunMHBI M3MEHEHHUs CBOMCTB 3JIEMEHTOB B IMEpPUOAAX U
rpynmax (TJaBHBIX MOATPYyMax).

ITonoxxeHne Bomopoa B IEPUOINIECKON CUCTEME.

3Ha4YeHUE MEPUOAUYECKOr0 3aKOHA W NEPUOJUYECKOM CHUCTEMBl XUMHUYECKHX anemeHTtoB [J[. .
MeneneeBa A pa3BUTUSL HAYKU U TIOHUMAHUS XUMUYECKOM KapTUHBI MUPA.

HemoncTtpanuu. Paznuuabie (GOpMBI MEPUOAUYECKON CHUCTEMBI XHMMHYECKHX dieMmentoB [J[. .
Menneneesa.Jlabopatopusiii  ombiT. 1. KoHcTpynpoBaHue mnepuOAWYECKONW TaOMUIBI 3JIEMEHTOB C
WCIIOJIb30BAHUEM KapTOYEK.

MounHasxuMudveckascBs3 b Karnonsl u aunonsl. Knaccudukaius nonos. MoHHbIe
KpUCTAJUIMYECKUe pemeTku. CBOKCTBA BEIIECTB C 3TUM TUIIOM KPUCTAUIMYECKUX PELIETOK.
KoBaneHTHasXUMHUUYECKaSCB A3 b. JIESKTPOOTPULIATENBHOCTD. [lonsipHast 1 HenosgpHas
KOBaJICHTHBIE CBs3H. Jumomb. [OJsSpHOCTH CBA3M M MOJAPHOCTH MOJEKyJIbl. OOMEHHBIA M JJOHOPHO-
aKIENTOPHBIH  MeXaHU3Mbl 00pa3oBaHUS KOBAJEHTHOM  CBsI3M. MOJEKyIsipHbIE U aTOMHbBIE
KpUCTAJUIMYECKUE pemeTki. CBOMCTBA BEIIECTB C 3TUMU TUITAMH KPUCTAIIMYECKUX PEIIETOK.
Metannudeckass XuMu4deckas ¢ Bsi3b. OCOOCHHOCTH CTPOEHHUS aTOMOB MeETaJIOB. MeTamndeckas
XUMHUYECKas CBSI3b W METAJUIMYECKasl KpUCTaimyeckas pemierka. CBOWCTBA BEIIECTB C 3TUM THUIIOM
CBSI3HU.

Bonoponnas xumuueckass CBA3b. MEXMONEKYJISIpHAsT W BHYTPUMOJIEKYJSIpHAs BOJOPOJHAs CBS3b.
3HayeHrne BOJOPOTHOMN CBSI3U JJIs1 OPraHU3alUU CTPYKTYp OHOTIOIMMEPOB.

Il o mu ™M e p bl IInacTmaccel: TEPMOIIACTEI U PEAKTOIIACTBI, UX MPEACTABUTEIN U NPHUMEHEHHE.
Bonokna: npupoaHble (pacTUTENbHBIE U KUBOTHBIE) 1 XUMUYECKUE (MCKYCCTBEHHBIE U CUHTETUUYECKUE),
UX IPEICTaBUTENIN U IPUMEHEHUE.

a3000pa3HOECOCTOSSHUEBEIECTBa. [pu arperaTHeIX cOCTOSHUS BOAbl. OCOOCHHOCTH
CTpoeHust ra30B. MosIpHBIN 00beM ra3000pa3HBIX BEIIECTB.

[Tpumepsl Ta3000pa3HBIX NPUPOAHBIX CMECEW: BO3IYX, HPUPOAHBIM Ta3. 3arps3HeHHe aTrMochepbl
(KUCTIOTHBIC TOKTH, TAPHUKOBBIN 3 (deKT) u 60pbda ¢ HUM.

[IpencraBurenu razoo0pa3HbIX BEHIECTB: BOIOPOM, KHCIOPOM, YIJICKUCIBIN Ta3, aMMHaK, 3TUieH. Mx
noydeHue, codupanue u pacnosHaBanue.Ipakmuueckas paooma Ne 1. Ilonyuenue, cooupanue u
PAcCno3Haganue 2a3oe.

Kunkoe cocrostaue BemnectBa. Boaa. [Torpedienne Boabl B OBITY M Ha MPOU3BOICTBE. JKECTKOCTh BOJBI U
CIOCOOBI €€ yCTpaHEHUSI.

MunepanbHble BOJbI, X UCTIOIb30BAaHUE B CTOJIOBBIX U JICUEOHBIX LIETSX.

Kunkue Kkpuctamibl U UX IPUMEHEHHUE.



TBepmoe cocrosiHue BemniecTBa. AMOpGHBIE TBEpIble BEIIECTBa B MPHUPOAE M B JKU3HM UYEJIOBEKa, UX
3HAUEHUE U IpUMEHEeHHe. KpucTaminueckoe CTpOEHUE BELIECTBA.

Hucnepcubie cuctemsl. [lonstue o aucnepcHsix cucremax. /lucnepcHas dasza u qucnepcroHHas cpefa.
Knaccugukanust AUCnepcHBIX CUCTEM B 3aBUCHUMOCTH OT arperaTHOrO COCTOSIHUS AUCIEPCHOU Cpeisl U
JTUCTIEPCUOHHOMN (ha3bl.

I'pyboaucniepcHble CUCTEMBI: SMYIbCHH, CYCIICH3UH, a3PO30JIH.

ToHkOoAMCIIEPCHBIE CUCTEMBI: TN U 30JIH.

CocraB BemiectBa M cMecedl. BelecTBa MOJNEKYJISPHOIO M HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH
ITOCTOSIHCTBA COCTAaBa BEILECTB.

[TonsiTue «10ms» U ee pa3HOBUIHOCTU: MaccoBasi (OJSl IEMEHTOB B COEAMHEHUH, J0JSI KOMIIOHEHTA B
CMeCH — J0JI TPUMECEH, JT0JIsi pacTBOPEHHOrO BEIIECTBa B pacTBope) M oObeMHas. Jloms BeIxona
MIPOIYKTA PEAKIIMK OT TEOPETUYECKH BO3MOXKHOTO.

JleMoHCcTpanuuu. Mojenb KpUCTAIUTMYECKON peleTKH xiaopuaa Hatpus. OOpa3isl MUHEpalIoB ¢ HOHHOM
KPUCTAJUIMYECKON PEIIETKON: KaJlbLWTA, raauTa. Moaenn KpUCTANIMYECKUX PEIIETOK «CYXOro Jba»
(wmu woma), anmasza, rpadura (uam kBapua). Mopens Mosekyinsl JIHK. OO6pasmsl mmactmace
(benonodopmanbaeruIHbIC, TOJUYPETAH, TOJUITUIICH, TTOJTUIPOINUJICH, TOTUBUHUIXIIOPUI) W U3ICTUs
u3 HUX. OOpa3Isl BOJOKOH (IIEPCTh, MIENK, alleTATHOE BOJIOKHO, KAlPOH, JIABCAH, HEHJIOH) U U3/ICTHS U3
HUX. Mojenb MoJIsipHOTO 00beMa ra3oB. Tpu arperaTHbeIX cOCTOsTHUS BOJbI. OOpa3Ilbl HAKUIIA B YalTHUKE
U TpyOax HEHTPaIbHOrO OTOIICHHUs. JKECTKOCTh BOJIBI M CIIOCOOBI ee ycTpaHeHus. [IpubGopsl Ha KUAKUX
kpuctaiax. OO0pasibl pa3IuyHBIX AUCHEPCHBIX CHCTEM: SMYJIbCUH, CYCIICH3WH, a’po30Jieil, rener u
3onei. Koarymsuus. Cunepesuc.

Jlaboparopubie ombITHL. 2. OmnpeneneHne THUMA KPUCTATUTMYECKON PENIeTKH BEIIECTBA M OMHMCAHHUE €T0
cBOMCTB. 3. O3HAaKOMJIEHHE C KOJUIEKLMEN NOJUMEPOB: IJIACTMACC U BOJOKOH M M3AENUS U3 HUX. 4.
HcnbiTanue BOABI HA JKECTKOCTh. Y CTPAHEHHE KECTKOCTU BOJBL. 5. O3HAKOMJIEHHE C MUHEPAJIbHBIMU
Bojamu. 6. O3HakOMJIeHHE ¢ AMcIepcHbIMU cuctemMamu. KoHTponbHas pabora mo Teme «CtpoeHue
BEILIECTBA»

Tema 2. XuMHnUyecKue peakunu

Peakuuu, maymmue 6e3 M3MEHEHHUS COCTaBa BEIIECTB. AJIOTPONHS W aJJIOTPOIHBIE BHJIOM3MEHEHUS.
[TpuynHBl a/IOTpONMK Ha TpuUMepe MoAudHKanuid Kuciaopoaa, yriepoaa u docdopa. O30H, ero
Oouosnoruueckas poinb.Peakuuu, uaymue ¢ HM3MEHEHHMEM coOcTaBa BemlecTB. Peakiuu coeauHeHwus,
pas3oXeHus, 3aMelleHHss 1 OOMEHa B HEOPraHWYEeCKOH M OpraHuuecKko Xxumuu. Peakumu 3K30- U
sHpOoTepMUUecKre. TermmoBoit A3h(HEKT XUMHUYIECKON peaKkIuu U TEPMOXUMHUUYECKHE YpaBHEHHs. Peakinn
TOpPEHMs], KaK YaCTHBIM cilydail 3K30TepMHUUYECKUX peakuuil. CKopocTh XuMHUecKor peakuuu. CKOpocTb
XUMHUYECKOM peaKIuu. 3aBUCHMOCTb CKOPOCTH XMMHYECKOM pEaklMH OT IPHUPOABl PEearupyronmx
BELIECTB, KOHILIEHTpALMM, TEMIIEPATyphLILIOMAAN [OBEPXHOCTH COINPHUKOCHOBEHUS M KaTalu3aTopa.
Peakuuu romo- u rereporennsie. [lonstue o katanusze u karaauzatopax. DepMeHTHl Kak OMOJIOTHYECKHE
KaTaJlu3aTopbl, OCOOCHHOCTH HMX  (PYHKIMOHUPOBAHUA.OOpAaTUMOCTh  XMMHUYECKHX  PEaKIIHH.
HeoOpatumble u oOpaTtumble xuMudeckue peakuuu. COCTOSHHE XHMHUYECKOTO pPAaBHOBECUS IS
00paTUMBIX XUMUUECKUX peakunid. CriocoObl CMeIeHHs] XMMUYECKOTO PAaBHOBECHS Ha IPUMEpPE CHHTE3a
ammuaka. [loHsaTue 00 OCHOBHBIX HAyYHBIX MPUHLHUIIAX IPOU3BOJICTBA HA PUMEPE CHUHTE3a aMMHUaKa U
CEpPHOM KUCIIOTBHI.

Ponw Bogwr B Xxumudeckoit peakiuu. VcTuHHBIE pacTBOpH. PacTBOPUMOCTD U KiaccH(UKAIMS BEIIECTB
10 3TOMY IIPU3HAKY: PaCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELLIECTBA.

DNEKTPONUTBI U HEAIEKTPOIUTHL. DJIEKTPOJIUTAYECKAs Auccouuanus. KucioTel, OCHOBaHUS U COJHU C
TOYKH 3PEHUS TEOPUH IEKTPOIUTHUECKON AUCCOLUALINH.

XHWMHMYECKUE CBOMCTBA BOJIbI: B3aUMOJEHCTBUE C METAUIAMH, OCHOBHBIMH M KHCJIOTHBIMHA OKCHJIAMH,
pasnoxxeHue 1 00pa3oBaHUE KPUCTAIUIOTUAPATOB. Peakiuu ruipatai B OpraHu4ecKoil XUMHH.
['maponu3 opraHWyYecKMX W HEOpPraHWYecKuX coeauHeHuid. HeoOpatumplii ruaponus. OOpaTHMBIA
TUAPOSN3 coslel.] naIpoan30opraHMueckKux COEIUHEHUM M €ro MpaKTUYECKOE 3HAUY€HUE I MOIY4YECHHUS
TUAPOJIM3HOIO CIIUPTAa W MbUIA. buonorudeckas posib THAPOJM3a B IJIACTUYECKOM U SHEPreTHUYECKOM
oOMeHe BEIIEeCTB M SHEPTHHU B KIIETKE.



OKHUCIUTENBbHO-BOCCTAaHOBMTEJIb-H bl € peakiuu. Crenenp okuciaenus. Onpenenenue
CTeTIEHH OKHUCJIeHHs 10 ¢opmyne coenuHeHus. l[loHaTHe 00 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIEHUE U BOCCTAHOBIIEHHUE, OKACIUTENb U BOCCTAHOBUTEID.

DOnexKTpoaun 3 DIEKTPOIU3 KaK OKUCIUTEIb-HO-BOCCTAHOBUTENIBHBIN Ipolecc. DIEKTPOIU3
pacIiuiaBoB M pacTBOpPOB Ha IpuMepe xJyopuaa Hartpus. [IpakTudyeckoe npuUMEHEHUE 3JIEKTPOJIN3a.
DNEKTPOIUTHUECKOE MOTYyYEHUE aTIOMUHHUS.

Hemonctpanuu. I[IpeBpamenne kpacHoro docdopa B Oensiii. O30HaTop. Moaenu mojekyn K-OyTaHa u
n300yTaHa. 3aBUCHMOCTh CKOPOCTH pEaKIHUU OT MPUPOJLI BEIIECTB HA MpPHUMEpPE B3aWMOCHCTBHUS
pacTBOPOB pPa3IUYHBIX KHUCIOT OJMHAKOBOM KOHLEHTpPAlUMW C OJWHAKOBBIMHM TIpaHyJaMU ILMHKAa H
B3aMMOJICHCTBUS OAMHAKOBBIX KYCOUKOB pAa3HBIX METaUIOB (MarHus, LWHKA, JKeJle3a) C COJSHOU
KHUCIOTOU. B3anuMosieiicTBre pacTBOPOB CEPHOI KUCIIOTHI C paCTBOPAMHU THOCYJb(haTa HATPUs pa3IMYHON
KOHIIEHTPALlUX U TeMIiepaTypbl. Mozens kunsmero cios. Pasnoxenune nepokcua BOAOPOAA € TOMOIIbIO
karanu3atopa (okcuma mapranna (IV)) m kartamasel celporo msica U ceiporo kaptodens. [Ipumepsr
HeoOpaTHMBIX peakiui, UIyIuX ¢ o0pa3oBaHHEM OcCajlKa, ra3a WU BOJIbl. B3aumoneiicTBue nuTus u
HaTpus ¢ Bojoil. [lonydenue okcuna dpochopa (V) u pacTBOpeHHE €ro B BOJE; UCTIBITAHUE MTOTyYSCHHOTO
pactBopa JsakmycoMm. OOpa3iubl KpucTauioruaparoB. lcnbiTaHHe pacTBOPOB AIIEKTPOJIUTOB U
HE3JIEKTPOJIUTOB HA MPEAMET UCCOLMAlUU. 3aBUCUMOCTh CTENEHU AJIEKTPOIUTHUYECKON AMCCOLUALNU
YKCYCHOM KHCJIOTHI OT pa3z0aBiieHHus pacTBopa. ' mumponns kapOuaa kanbius. [waponn3 kapOOHATOB
IIENIOYHBIX MeTauioB W HuTpaToB IwHKa win cBuHOa (II). [lomyduenme wbmma. Ilpocreiimme
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLINN: B3aUMOJCHCTBHE LIMHKA C COJISTHOM KUCIIOTOW M JKeje3a ¢
pactBopoMm cynbdara meau (II). Monens anekrponusepa. Moaenb 3JIeKTPOIU3HOM BaHHBI I OTYYESHHUS
AIFOMUHHSL.

JlaboparopHbpie ombITHL. 7. Peakiusi 3aMmenieHUss MeAHW JKEJIe30M B PacTBOpPE MEIHOTOo Kymopoca. 8.
Peaknuu, maymue ¢ oOpa3oBaHueM ocajka, raza ¥ Boabl. 9. IlomydeHue KuciIopona pa3ioKeHHEM
MEPOKCH/Ia BOJIOPpO/Ia ¢ IoMoIbIo okcua Mapranua (IV) ukaranassl ceiporo kaptogens. 10. IToxyuenue
BOJIOPO/Ia B3aUMOJEHCTBUEM KHUCIOTHI ¢ ULHMHKOM. 11. Pa3nuunble ciaydan TUApOaU3a COJCH.
KonTpomnpHas paboTta mo Teme « XUMUYECKHE PEaKIIum.

Tema 3. BemecTBa u ux cBoiicTBa

Meramibl.  B3aumojeiicTBue METaNIOB C  HE-METaUlaMH  (XJIOPOM, CEpOM M KHUCIOPOJOM).
B3anmopeiicTBiEe NTIENOYHBIX M IIEJIOYHO3EMEIBHBIX METAJIOB C BOJAOW. ODIEKTPOXUMHYECKHN P
HaIpspKEHUH MeTajuioB. B3anMopelicTBUe METaIoOB ¢ pacTBOpaMH KUCJIOT U COJIeH. ATIOMUHOTEPMUSL.
B3aumopeiictBue Hatpust ¢ staHonoM u (enomom.Kopposuss meramioB. [loHsTHe 0 XUMHUYECKOW H
AJIEKTPOXMMUYECKON KOPpO3uHu MeTaioB. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

Hemerannbl. CpaBHUTENbHAS XapaKTEPUCTHKA TaJlOTEHOB KaK HamOojee THUIMHYHBIX IpeAcTaBUTENeH
HeMeTalioB. OKHCITUTENbHBIE CBONCTBA HEMETA/UIOB (B3aUMOJICHCTBHE C METalIaMd U BOJOPOIOM).
BoccranoButenbHble CBOMCTBA HEMETAIOB (B3auMOJEWCTBHE € 0Ooliee 3IEKTPOOTPULATEbHBIMU
HEMETaJUIaMH U CJIOKHBIMH BEIIECTBAMU-OKUCITUTEISIMU).

Kucnorel Heopranmdeckue u opranmveckue. Kmaccuduranus KuciaoT. XMMHUYECKUE CBOWCTBA KHUCIIOT:
B3aUMOJICHCTBUE C MeETaulaMH, OKCHUJIaMU METAJIOB, TUJIPOKCHUIAMU METAJJIOB, COJISIMHU, CIIHPTAMHU
(peakmust stepudukamnmm). OcoOble CBOWCTBA a30THOM U KOHIIEHTPUPOBAHHOW CEPHOMN KHUCIIOTHI.
OcHOBaAaHUSAHEOpPraHUUYECKHUEHUOPTaHUYECKUe OCHOBaHUSA, UX KIACCU(DUKAIIHSL.
XHWMHYECKUE CBOWCTBA OCHOBAHWM: B3aMMOJICHCTBUE C KHUCIOTAMM, KHCIOTHBIMH OKCHJIAMU M COJISIMM.
PasnosxeHne HepaCTBOPUMBIX OCHOBAHUM.

C o 1 n. Knaccubukamusi coneid: cpeaHue, KUCIAbIE U OCHOBHBIC. XMMHYECKHE CBOWCTBA COJICH:
B3aUMO/ICHCTBUE C KUCIOTAMHU, LIEJI0YaMU, MEeTaJllIaMu U cosisiMu. [IpencraBuTtenu conieil U UX 3HAYCHHE.
Xnopun Hatpusi, KapOoHaT Kanblus, (ochar Kampius (CpeaHUE CONH); THAPOKApOOHATHI HATPUA H
aMMOHUS (KUCTIBIE COMN); TuApokcokapOonar meau (II) — mamaxuT (OCHOBHAs COIIb).

KauecTBeHHbBIE peakuu Ha XJIOpUI-, Cylb(art-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KATHOHBI Kele3a
(1) u (I1I).

['eneTndeckass CBsA3bp MEXIYy KilacCaMd HEOPraHMYECKMX M OPraHM4yecKuX coennHeHuil. Ilonstue o
TEHETUYECKOM CBS3M U F'€HETUUYECKUX psafax. ['enerndeckuii psag Meraia. ['eHeTuueckuil psa HeMeTrasia.
OCc00EHHOCTH TEHETHYECKOTO Psia B OPraHUIECKON XUMHH.
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Hemonctpanuu. Komtekius oOpa3iioB MeTaiuioB. B3anmoeiicTBre HATpHsl U CYpbMBI C XJIOPOM, JKeJie3a
¢ cepoil. ['opeHne Maraus v aatOMUHUS B KACIOPOA€. B3auMoaelcTBrE IEII0YHO3EMENBHBIX METAJIOB C
BOJIOM. B3ammojelicTBUEe HATpus C HSTAHOJIOM, IIMHKA C YKCYCHOM KHUCJIOTOW. AJIIOMHUHOTEpPMHUS.
B3aumMozeicTeue Meau ¢ KOHLICHTPUPOBAHHOM a30THOM KHUCIJIOTOM. Pe3ynbTaTbl KOppO3UHM METalIOB B
3aBUCHMOCTH OT yCIIOBUH ee mpoTekanus. Komiekius o6pa3iioB HeMeTalIoB. BzauMoaeiicTBrue XJI0pHOM
BOABI C pacTBopoM Opomuaa (umoamna) Kamus. KoOJIEKIHs TPHPOIHBIX OPTaHHYECKHUX KHUCIOT.
PazbaBneHne KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHI. B3anmmojeicTBHEe KOHIIEHTPUPOBAHHOW CEpPHOM
KHCIIOTBI C caxapoM, ILEJUTI0NI030M u Meapto. OOpa3iibl MPUPOIHBIX MHUHEPAIOB, COACPKAIIUX XIIOPHU]I
HaTpusi, kapOoHaT kambius, (ocdar xampuus u rugpokcokapOoHat memu (II). OOpasiel TUIIEBBIX
MIPOJYKTOB, COJIEPKAUINX THAPOKApOOHATHl HATPUS U aMMOHHUS, UX CIIOCOOHOCTH K Pa3NIOKEHUIO IMPH
HarpeBaHuu. ["amenue coapl ykcycoMm. KauecTBeHHbIE peakIluy Ha KaTUOHBI U AHUOHBI.

Jlaboparopubie ombIThl. 12. HcmplTaHne pacTBOPOB KHUCJIOT, OCHOBAaHHMHM W COJIeH HMHIMKaTopamu. 13.
B3aumoaeicTBue CosIHOM KUCIIOTBHI M pacTBOpa YKCYCHOM KMCIIOTHI ¢ MeTaiuiamu. 14. B3aumopeiictsue
COJITHOM KHCJIOTBI M PAacTBOpa YKCYCHOM KHCJIOTBI C OCHOBaHUsAMH. 15. B3ammopeicTBue COISAHOU
KHUCJIOTBI U PacTBOpa YKCYCHOM KHUCIOTBHI ¢ coisiMd. 16. IlomydyeHue u cBOMCTBA HEPaCTBOPUMBIX
ocHOoBaHuil. 17. TI'maponu3 XJIOpUIOB W alleTaTOB IIEJOYHBIX MeTaioB. 18. O3HakoMieHHE C
KOJUICKIIUSIMH: a) METAJJIOB; 0) HEMETAIIJIOB; B) KUCJOT; T) OCHOBAHUIA; ) MHHEPAIOB U OMOJIOTUYECKUX
MaTepHualoB, COAECPKALUX HEKOTOPBIE COJIH.

[TpakTuyeckas padorta Ne 2. Pemenue skcriepuMeHTaIbHBIX 33714 Ha UACHTU(DUKALUIO HEOPTAaHUIECKUX
1 opraHnyeckux coenuHeHunii. KontponpHas padora o teme «BemecTBa u X CBOHCTBaY.



4. TemaTn4eckoe NJIAHHPOBAHME

Ne Tewmsl, BXOASAIIME B OcHOBHOE coziepKaHue 10 TEMaM XapakTepucTrKa OCHOBHBIX BUJIOB
pasziensl MpUMepHOi NesITeIbHOCTH YUYeHUKa (Ha YPOBHE
MIPOTPaMMBI. y4eOHBIX JICHUCTBUIN)

Temal. Ctpoenue BemectBa.l104.
1. OCHOBHBIE CBEJICHUS O ATOM — cnoxxHas yactuia. FMcrtopust oTKpbITUA [IpeacraBnsaTh CIOXKHOE CTpOEHUEATOMA,
CTPOCHHUH aTOMA. AJIEMEHTApHBIXYACTUI] U CTPOCHUS aToma. SAapo COCTOSILETO U3 SAPA U FMEKTPOHHOU
aToMa: MPOTOHBI U HEUTPOHBI. M30TOMNBI. 30TOMBI 00ooukn. HaxoauTh B3aUMOCBSI3U MEKITY
BOZIOPO/ia. DIEKTPOHBI, KOPITYCKYIISIPHO - BOJIHOBOI TIOJIOKCHHUEM 3JIeMeHTa B Ileproandeckoi
nyanusMm. CTpOEHHE 3JIEKTPOHHOIM0O0IOUKH. cucreme/l. 1. Menzeneesa n crpoeHnem
DJIEKTPOHHBIN YpOBEHb. BasieHTHBIE 3IEKTPOHBI. eroaroma. CoCTaBIsATh SICKTPOHHbIE
OpOuranu:s- u p-. Pacnpenenenue 31eKTPOHOB VDJIEKTPOHHO ~Tpaduyeckne Gopmysibl
M0 SHEPTreTUIECKUM YPOBHSM U opOuTasaM. d- aToMoB s-, p- 1 d-
DJIeMEHTHI. JJEKTPOHHAs KOH(UTypaIns aToMa BJIEMEHTOB. XapaKTePU30BaTh JJICMCHTbI
MaJIbIX [IEPUOJIOB I10 UX MOJIOKEHUIO B
IIepuonnueckoii cucreme /1. .
MenaeneeBa./laBath onpeneneHus
BaXXHEHIITNXXUMHUYECKHUX
MMOHSTHH :BEIIECTBO, XUMHUUECKIUH 3JIEMEHT,
aTOM, OTHOCUTEJIbHAsI aTOMHAsI
Macca, U30TONBI.

2. Ilepnonnueckuii 3akoH u | IIpeanocsuiku oTkpeiTHs [Ieproaundeckoro 3akoHa. JlaBaThb omnpeneneHue BUI0B
NEpUOINYECKas CUCTEMA [TepBble MOMBITKUKIACCU(PUKALUN XUMUYECKUX KJIacCU(UKALIUN: €CTECTBEHHON U
XUMUYECKHUX 3JIEMEHTOB sneMeHTOB. COBpeMEHHBIE MPECTaBICHUS O HCKYCCTBEHHOU. BrinoaHeHue npsimoro
J.1. Menneneena. BaXKHEUIIINX IMOHATUSIX XUMUH: OTHOCUTEIILHAS JNETYKTUBHOTO JI0Ka3aresbCcTBa. Co3manne

aTOMHas Macca, aToM, Mosekyia. [lepuoanueckuit MOJEJIEH C BBIJCICHUEM

3akoH B ¢hopmynupoBke J1. . Menneneena. [lepu- CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA U
OJIMYHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX UX IPEJICTaBIEHUEM B MPOCTPAHCTBEHHO-
AJIEMEHTOB M MX coeauHeHui [lepmonnueckas cucrema | rpaduyeckon

XUMHUYCCKUX 3JICMCHTOB KaK rpa(bnqecxoe WIN3HAKOBO - CUMBOJIMYECKOUN q)opMe_
otobOpakenue [lepuognyeckoro 3akoHa. CTpykTypa [IpOrHO3MPOBATH CBOMCTBA XMMUUYECKUX
HGpHOI[H‘IGCKOfI Ta6JII/II_[bI KOpPOTKOI'O BapuaHTa. JJIEMEHTOB U UX COCHHHCHHﬁHa OCHOBE
[Tepuonp! (OonbIIKE U MaJIbIE) U TPYIIIHI (TJIaBHBIE U [epuoanyeckoit cuctemsi J. Y.
nobounskle). [IporaocTudeckast cuia v 3HaUCHUE
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[Tepuoanueckoro 3akoHa u [leprnoanyeckon CUCTEMBI.
3nauenue [lepuonnueckoro 3akona u Ileproauueckoit
CHCTEeMBbI XUMHUUYeCcKuX dneMeHToB /. . MenaeneeBa
JUISIPa3BUTHS HAYKH M TOHUMAaHUS XH-

MHUYECKOHN KapTUHBI Mupa. JlemoncTpanuu. Paznuunbie
dopmer [Teprogudeckoli CUCTEMBI XUMHUECKUX
snemenToB JI. . MenneneeBa

MenaeneeBa. KonctpyupoBanue
MEePHOINIECKON TaOIHUIIBI XUMH
YEeCKUX 3JIEMEHTOB C HCIOIb30BaHUEM
KapTOYeK

HNonnas xummnueckas
CBSI3b.

Nons! 1 ux knaccudukanus: mo 3apsany (aHHOHBI U
KaTHOHBI), IT0 COCTaBY (IIPOCTHIE U CIOXKHBIE). Cxema
o0Opa3oBaHUs HOHHOW cBs3U. DOpMyIIbHAS SAMHUIIA.
OTHOCUTENHHOCTH KIacCU(UKAIINN XUMHIECKUX CBSI3EH
Ha MOHHBIE U KOBAJICHTHBIE TOJISIPHBIE.

Hemonctpanuu. OOpa3ipl MUHEPAIOB U BEIIECTB C
MOHHBIM TUIIOMCBSI3U: OKCH/Ia KAJIbLIUS, Pa3IMYHbIX
COJIEH, TBEPJBIX IIEJI0YEH, TAINTA,KATbIIUTA

XapakTepru30BaTh HOHHYIO CBSI3b KaKCBS3b,
BO3HHUKAIOIYIO IIyTE€M OTJa4M UJIU IpueMa
anekTpoHoB. KiaccuuiupoBars HOHBI 11O
Pa3HBIM OCHOBAHMSM. Y CTaHABJIMBATh
3aBUCUMOCTDb MEXYy TUIIOM
XUMHUYECKONCBA3H, TUIIOM
KPUCTAJUIMYECKOM PELIETKH U
(U3U4YECKUMU CBOMCTBAMHUBEIIECTB

KoBasieHTHAA CBA3E.

Bbrnaropoaabie ra3sl, IpUYUHA UX CYIIECTBOBAHHUS B
aToMapHOM cocTosiHuu. KoBasieHTHas CBS3b KaK CBS3b,
BO3HUKAIOIIAS 32 CYET 00Pa30BAHUSOOIINX
3IEKTPOHHBIX Map MyTeM NEepeKpbIBAaHUS SJIEKTPOHHBIX
opoutaneit. KparHocTh koBaneHTHOWCBSI3U. OOMEHHBIIH
U JIOHOPHO - aKLIETITOPHBIM MeXaHNU3MbI 00pa30BaHuUs
KOBAJIGHTHOM CBSI3U. DJIEKTPOOTPHUIIATENHHOCTD (D0).
Knaccudukanus koBaneHTHbIX cBsi3eit: mo 20
(monsipHast u HenosisipHas ). Jlumonu. 3akoH
MOCTOSTHCTBA COCTaBa JJISBEIIECTB MOJICKYISIPHOTO
crtpoenus./lemoncTpanuu. KommeknusaBenecTs ¢
KOBaJICHTHBIM THIIOMXHUMHYECKOHN CBSI3H

OOBACHATH HHEPTHBIE CBOMCTBA
0JIarOpOHBIX TA30B OCOOEHHOCTSIMU
CTpOEHHS MX aToMa. XapaKTepu30BaTh
KOBaJICHTHYIO CBA3b KakK
CBSI3b,BO3HHUKAIOIIYIO 32 CUET
00pa3oBaHUSOOIINX JIEKTPOHHBIX Map
IIYTE€M IIEPEKPBIBAHUS 3JIEKTPOHHBIX
op6utaneit. Knaccupunmuponatsb
KOBAJICHTHBIC CBA3U 110 PA3HBIM
OCHOBaHHUSM. Y CTaHaBIIMBATh 3aBUCUMOCTh
MCKAY TUIIOM XUMHYECKOU CBA3U,TUIIOM
KPUCTAJUIMYECKON PEIICTKUU
(U3UUECKUMHU CBONCTBAMHUBEIIIECTB

Meramueckas CBs3b.
Bonopoanas xumuueckas
CBSI3b.

['a3o00pa3zHoe cocTosiHIe
BEILIECTBA.

OO6mue ¢puznuecKkre CBOMCTBAMETAIIOB:
AIIEKTPOTPOBOTHOCTh,IPOYHOCTD, AEMIONPOBOAHOCTS,
METaJUTNIECKUI OJIECK, MITACTUIHOCTb.

XapakTepru30BaTh METANTHYCCKYIOCBSI3b
KaK CBs3b Men(;[y aTOM UM OHA- MU B
METAJlliIaX U CIlJiaBax HOCpGI[CTBOM
0000I11IeECTBIIEHHBIX BAJIEHTHOCTH.
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9. IpakTuyeckas [Tonyuenue, cobnpanue U pacro3HaBaHUE Ta30B: [IpoBouTh, HAOIIOJATH M OMKMCHIBATH
padoraNel «llonyuenue, | Bogopoja, KUCIOPOJA, YIJIEKUCIOTO ra3a, aMMHaKa, XAMHUYECKHUN IKCIIEPUMEHT 10 MTOIYYEHHUIO,
coOupanue u JTUJIEHA, AlleTUIICHA coOMpaHMIO U PacO3HABAHUIO Ta30B
pacrno3HaBaHUE ra3oB»
10 [Tomumepsbr ArperaTHbl€ COCTOSIHUS BELIECTBaHA TPUMEPE BOJIBI. XapakTepru3oBaTh 0COOEHHOCTH
3akoH ABorazpo.llepexoabl BelecTBa U3 0JJHOr0 arperaTHOro COCTOSIHHS BEILECTB
arpe€raTHoro COCTOAHUA B APYTO€. BaH-I[ep-BanILCOBO Ha OCHOBE MOJICKYJIIPHO - KWHETHYCCKUX
B3auMoJieicTBrE. MeXKMOJIEK YIS pHAst BOJIOPOIHAS IpeCTaBICHNUI. Y CTAHABINBATh
CBSI3b. MexXaHu3M ee O6p330BaHI/I5[Ha IIpUMEPE BOJBI U MEKIIPEIMETHBIECBSI3U C (bngpncoﬁ Ha YToH
cniupToB.CBOMCTBA BELIECTB C 3TUM THUIIOM OCHOBE. Y CTaHaBIIMBAaTh MEKIPEIMETHBIE
CBSI3U. AHOMaJIbHBIE CBOMCTBA BOJIbI, 00YCIIOBJICHHBIC CBA3M C OMOJIOTHEH HAa OCHOBE pac-
MG)KMOJIGKyanHOfI BOI[OpO,Z[HOfI CBA3bIO. CMOTpPEHUS IPUPOIBI BOI[OpOI[HOﬁ
Hcnonp3oBanne BOJbI B 6LITy W HAITPpOU3BOJCTBC. CBSI3M U €€ POJIM B OpraHu3aluuu
JKUBOW MaTepuu
11. JlucniepcHble CUCTEMBI. [onsarue o nucnepcHbIX cucremax. JucnepcHas gaza u | XapakTepru3oBaTh pa3InUHbICTUIIBI

nucrnepcuonHas cpena. Knaccudukanus AucrnepcHbix
CHCTEM B 3aBUCHUMOCTHU OT arperaTHOTO COCTOSTHHS
JUCIIEPCHOM (ha3bl U TUCTICPCUOHHOMN

cpenabl. ['OMOreHHbIE U TeTepOTreHHbIE UCIIEPCHBIE
cucTeMbl. ['pyboaucnepcHble CUCTEMBL: SMYIIbCUH,
CYCIICH3UH, a3PO30JIH; UX MPEJICTABUTEIN U 3HAUCHHE.
ToHKOaUCTIEPCHBIE CUCTEMBI: T€ITU U 30JIU;UX
IpeCTaBUTENN U 3HaUeHHEe. KoJIonIHbpIe CHCTEMBI, NX
OTJINYHUS OT UCTUHHBIX pacTBOpoB.DddekT Turmans.
I'enu: numieBble, KOCMETUYECKUE, METUIIMH-

CKHe, OMoIoruYecKre 1 MUHepaibHbIe; UX
npezacraButenu 1 3Hayenune. Koarymsuusa. Cunepesuc.
Hemonctpannu. OOpa3ibIpa3TudHbIX IUCHEPCHBIX
CUCTEM:3MYJIbCHH, CYCIIEH3UH, a9PO30JIM,I'e]IN U 30JIU.

JIMCTIEPCHBIX CHCTEM Ha OC-
HOBE arperaTHOr0 COCTOSHUS AUCTIEPCHON
¢da3bl ¥ JUCTIEPCUOHHON CPEJIbI.
PackpsIBaTh posib pa3iIMYHbIX TUIIOB
JIMICTIEPCHBIX CHCTEMB JKU3HU TIPUPOIBI U
oOmiecTBa
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12.

O1inune cMeced 0T XUMUYECKUX COETUHEHUN.
I'omorennsie u rereporennsie cMecu. MaccoBas u
o0beMHas 1011 KOMITOHEHTa B cMecu.IIpumech.
Bnusinne npumeceiina cBoMcTBa BelecTB. MaccoBas

u oO0beMHast nonu npumeceit. Kimaccudukarus
XMMHYECKHXBEIIECTB 0 CTEIICHU YHCTOTHI.
Hemonctpanuu. O6pasipl MUHEPATIOB M TOPHBIX TIOPOI.

Haxonutes oTiinuus cMecer oT
XUMHYECKHX COCIMHCHUH.
OTtpaxkaTbCoCTaB CMECEM € TOMOIIBIO
MIOHSTHS «(IOJISI» MaccoBas © 00ObEMHA.
[Tpou3BOAUTH pacyeThl C UCIIOIB30BAaHUEM
9TOTO MOHATHSL.

Y craHaBnMBaTh3aBUCUMOCTD MEXKTY

13. O6o0mmenue n OOGpasiibl OUMIIEHHOM caxapo3bl U HEPAQUHUPOBAHHOIO | Pa3IMYUsIMH B PU3UUECKHX CBOMCTBAX
CHCTEMATU3AIUs 3HAHUI KPUCTAIIIIMYCCKOTI0 caxapa, KOMITOHEHTOB CMeCel U Croco0aMu ux
1o teme «CTpoeHue COZEpPIKAILETO MpUMECH. JIUCTHUIISALMS BOJBI KAK pa3aciacHus
BEILECTBA» croco0 OYHUCTKHU oTrpuMeceid. JITabopaTOpHBIEC OTIBITHI.

3. XKecTkocTh BOABI. Y CTpaHEHHUE KECTKOCTH
BOJIbI. 4. O3HaKOMJIEHHE C MUHEPAJIbHBIMU BOJIAMU
Tema 4. Xumnueckue peakunu.(94)

14. Knaccudukamms [ToHsITHE O CKOPOCTH XUMUYECKUXPEAKIIUH. XapakTepru30BaTh CKOPOCTh XUMUYECKOM
XUMUYECKHUX PEaKlnii B 3aBUCUMOCTbH CKOPOCTH PEAKIIMU OT KOHILIEHTPALIUH, peakuu u GaKTopbl 3aBUCHMOCTH
HEOPraHWYECKOU U JIaBJICHUs, TEMITEPATYpPBbI, IPUPOJIBI PEATUPYIOIIHNX CKOPOCTH XUMUYECKONPEAKIIUH OT
OpraHUYECKON XUMUH. BEILECTB, TUIOMAIU UX COMNPUKOCHOBEHHUS. 3aKOH MIPUPO/IbI pEaruPYIOIIUXBEIIECTB, UX

JEHCTBYIOIMX Macc. JleMoHcTpanuu. 3aBUCUMOCTh KOHIIEHTPALlUX, TEMITEPATyphbl, IUTOIIAINA
CKOPOCTH PEaKIIMU OT MPUPO/IbI BEIIECTB HA MPUMEPE CONMPUKOCHOBEHUS BeulecTB. [IpoBoauTh,

15. Knaccudukamms B3aUMOJICVCTBUS PACTBOPOB PA3IUYHBIX KHCIOT Ha0JII01aTh U ONKMCHIBATH
XUMUYECKHUX PEaKlnii B OJIMHAKOBOM KOHIEHTPAIMU C OJUHAKOBBIMU XUMUYECKUMIKCIEPUMEHT C TOMOIUIBIO
HEOPraHWYECKOU U rpaHyjJaMy [IUHKA U B3aUMOJEHCTBUE OJUHAKOBBIX POIHOTOSI3bIKA U A3BIKA XUMHH
OPraHU4eCKON XUMHH. KYCOYKOBMArHusl, IIMHKa 1 KeJe3a ¢ COJISTHOU

KUCI0TON. B3auMopenicTBre pacTBOpa CEpHOM KUCIOTHI
C pacTBOpaMu THOCYJIb(aTa HATPUS
pa3IMYHOMKOHIIEHTpauu. B3anmoneicTere pacTBOpoB
CEPHOUKHUCIIOTHI U THOCYNb(aTa HATPUSITIPU PASTAIHBIX
TeMIieparypax. Mozenp KUISIIEro cios
16. CKopoCTh XMMHUYECKOHN [ToHsATHE O CKOPOCTH XUMUYECKUXPEAKLIUN. XapakTepu30BaTb CKOPOCTb XUMUUECKOU

peaKkIuu.

3aBMCHUMOCTBb CKOPOCTH PEaKLUU OT KOHLEHTPALUH,
JIaBJICHUs, TEMIIEpATyphbl, IPUPOIBI PEATUPYIOIIUX
BEUICCTB, IUIOMAA UX CONPUKOCHOBEHUS. 3aKOH
JeicTByomux Mace. JleMoHcTpanuu. 3aBUCUMOCTb

peaKkiuu U GakTopbl 3aBUCUMOCTH
CKOPOCTH XUMUYECKOUPEAKLIUU OT
IIPUPOABI PEArMPYIOIIUXBEUIECTB, UX
KOHIICHTPALlUH, TEMIIEPATypBbl, IUIOIIAIH
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CKOpPOCTH peaKkLUy OT PUPOJIbl BEIIECTB HA IPUMEpPE
B3aMMOJEMCTBYS pAaCTBOPOB PA3IMYHBIX KUCIOT OAU
HAKOBOM KOHLIEHTPAIMK C OAMHAKOBBIMU T'paHyJIaMu
LIMHKA U B3aUMOJEHCTBHE OIMHAKOBBIX KYCOUKOB
MarHus, IUHKA U KeJle3a ¢ COISTHOW KMCIOTOM.
B3anmopencTere pacTBOpa CEpHOM KUCIOTHI €
pacTBOpaMu THOCY/b(aTa HATPUsI pa3InIHON
KOHIIEHTPALUH.

CONPUKOCHOBEHHUSI BelecTB. [IpoBoauTh,
Ha0JII0/1aTh U OIUCHIBATH
XUMHYECKUMIKCTIEPUMEHT C MTOMOLIBIO
POIHOTOSI3bIKA U A3BIKA XUMHH

17. O6patumMocTh OO6patumbie 1 HEOOPATUMBIC PEaKIIMH. XUMHYECKOE XapakTepru30BaTh COCTOSHUS
XUMUYECKHUX PEaKLIHi. paBHOBECHE UCIIOCOOBI €r0 CMEIICHUS Ha TIPUMeE- XUMHYECKOTO PABHOBECHS U CIIOCOOBI €T0
pe nony4yeHus ammuaka. CHHTE3aMMHaKa B cmeteHus. [IpenckaspiBaTh HanpaBieHUE
npoMbinieHHOCTH. [ loHATHE 00 ONTUMAaTHHBIX CMENICHUsI XUMUYECKOT0 paBHOBECHUS MPHU
YCIIOBUSIX MPOBEICHUS TEXHOJIOTMYECKOT0 IpoIecca. M3MEHEHUHU yCIIOBHM
Hemonctpaunu. OOpaTumble peakiiui Ha IpuMepe MPOBEICHUS O0OPAaTUMOI XUMHUYECKOU
18. PoIb BOB B XUMUMECKUX | 1o vyenna ponanmia sxkenesa (I11) 1 HaGmroneHus 3a peaxiui. ApryMeHTHpPOBATEBEIOOD
pCaKIMIIX. CMEIIECHUEM PaBHOBECHUS 110 UHTEHCUBHOCTU OKPACKU ONTUMAJBHBIX YCIOBUHU MPO-
MPOAYKTA Peakuyu Mpy U3MEHEHUU KOHIICHTPAIUH BEJICHUS TEXHOJIOTUYECKOTO
peareHToB M MPOAYKTOB. BiusitHuereMmepaTypsl u npouecca.Habnronate v onuceBaTh
JaBJICHUS HaauMepu3aruio okcuaa azora (IV) J€EMOHCTPALIMOHHBIN
XUMHYECKUMIKCIIEPUMEHT
19. I'maponus. ['uaponn3 kak 0OMEHHOE B3aMMOJICHCTBUE BEIIECTB C XapakTepu3oBaTh THIPOJIN3 KaKk 0OMEHHOE

BOJ10M. OOpaTUMBIA THIPOIJIN3 COJICH MO MepBOi

Y TIOCTIEAYIOIIMM CTENEHAM. [ 'Maponus no KaTuoHy u
aHuoHy. VloHHBIEN MOJIEKYIISIpHBIE YPaBHEHHUS
ruapoauza. Cpena (pH) pacTBOpoOB rUAPOTH3YIOMIUXCS
coneii. Heobpatumeiitruaponus coneidr. OOpaTumblit
TUAPOJIN3 OPraHMYECKUX COCIMHEHUM KaK OCHOBA
oOMeHa BeIIeCTB B KUBBIX opranuzMax.O0paTUMbIii
ruapoan3 AT® KakoCHOBa SHEPTETHIECKOTO OOMEHAB
JKUBBIX Opranusmax. JlemoHcTpauuu. Pasinunbie
CIIy4au FMAPOJIN3A COJIEH U IEMOHCTPALUs CPebl
PacTBOPOB € ITOMOIIBIO0 HHIMKATOPOB HA IIPUMEPE
KapOOHATOB LIEIOYHBIX METAJUIOB, XJIOPHUa aMMOHUH,
anierara aMMoHusl. [losydeHne aneTuieHa ruIpoan3oM

B3alMO/ICIICTBUE BEILIECTB CBOJIOM.
3anuchiBaTh YPaBHEHUS PEAKIUA
TUAPOJIN3a Pa3IudHbIX cojei.Pasinuars
TUAPOJIN3 IO KATUOHY HAHHUOHY.
IIpencka3piBaTh peakUIOCPEbl BOJHBIX
pacTBOPOB COJIEH,

00pa30BaHHBIX CHIIBHBIM OCHOBAHHUEM H
c71a00H KHUCIIOTOM, C1a0LIMOCHOBAHUEM U
CUJIBHOM KUCJIOTOMN.PacKkpbIBaTh poiib
00paTUMOro THIPOIN3a OPraHUYECKUX
COCIMHEHU I

KaK OCHOBBI OOMEHa BEIIeCTBB JKHUBbIX
OopraHu3Max u o0paTHMo-
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KapOua kanbius.JlabopaTopubie onbiThl. 10. Ucmbl-
TaHHUE PACTBOPOB KUCIIOT, OCHOBAHUH U COJIEH
nHaukaropamu. 1 1. Pasznuunbie ciydan Tuapoan3a
coneit. 12. 'maponu3s XJI0pua0BH alleTaTOB LIEIOYHbIX
METaJIJIOB

ro ruaponn3a AT® kak
OCHOBBIPHEPT€TUYECKOTO OOMEHA B KHUBBIX
opranusmax. [IpoBoauTh, HaOMIOAATH U
OIIMChIBATH XI/IMI/I‘IGCKI/II\/'IBKCHGPI/IMGHT C
TTOMOIIIBIO POJTHOTOSI3BIKA M SI3bIKA XUMUU

20. DIEKTPONU3 DIIEKTPOIN3 PACTBOPOB U PACIIABOB JIEKTPOJIIMTOB Ha | XapaKTepru30BaTh JIEKTPOIU3
IpUMEPE XJIOPUJIA HATPHSL. DIEKTPOIUTUIECKOE KaKOKHCIIUTEIbHO - BOCCTAHOBUTEIIbHBIMIIP
MOJIYYCHHUC AJIFTOMUHUA. HpaKTI/I‘-IGCKOG 3HAYCHUC olrecc. HpezxcxasmBaTb KaTOJHBICH
OJICKTPOJIM3Aa. T"anpBaHoOmIaCTHKA U TaJIbBAHOCTETHSL. AHOJHBIE IIPOLIECCHI U OTPAXKATh UX
I[GMOHCTpaI_[I/II/I. MOI[GJIB SJICKTPOJIMU3CPA. MO,Z[GJIB Ha MUCHME I PacIlylaBOB U BOAHBIX
BHCKTPOHHBHOﬁBaHHBI AJI TOJTYYCHUSA aJIFOMUHUA pacTBOPOB JIEKTPOIUTOB. PaCKprBaTB
MPAKTUYECKOE 3HAYCHHE DIICKTPOJIN3a
21. OxucauTenpHo- CreneHb OKUCIICHUS U €€ ONpeeieHne 1o popmyrie XapakTepu30BaTh OKUCIUTEIBHO-
BOCCTAaHOBHUTCJILHLIC coennHeHns. OKHUCIIUTEIBHO - BOCCTAHOBUTEIbHBIE BOCCTAaHOBUTCIIbHBIC PECaKIINN
peaKuuu. peakiu. OKUCIUTENb U BOCCTaHOBUTEIb. OKHUCIeHHe U | KaK IIPOLECCHI, IPU KOTOPBIX U3MHSIOTCS
BoccTaHoBjieHUEe. COCTaBJICHHE YPAaBHEHU CTENEHU OKUCIIEHHs aTOMOB.COCTaBIATh
OKHCIHMTEIbHO-BOCCTAHOBUTENbHBIXpeaKIuii MetogoM | ypaBHeHust OBPc nomompio metosa
aJeKTpoHHOTroOananca. JleMoHcTpaiuu. 3IIeKTpoHHOro6ananca. [lposoaurs,
[IpocTenmneoKncIuTeIbHO-BOCCTAHOBUTEIIbHBIE HaOJII01aTh U ONUCHIBATh XUMHYECKUI
pEaKLHUK: B3aUMOJICHCTBUE IMHKAC COJISTHOW KUCTIOTOM SKCIICPUMEHT C IOMOUIBIO POJHOTO SI3bIKA
u xene3ac cynabparom meau (II). U s3bIKa XUMUU
JlaGopaTtopHblie onbITH. 14. Peakuust 3aMenieHus Meau
xKene3oMB pacTtBope cyibdara menu (II). 15.
[Tonydyenune Bogopo1a B3aUMOIECTBUEM KHUCIIOTHI C
LIMHKOM
22. O6o0menue u [TpoBoauTh pediekcuio cOOCTBEHHBIX
CHCTEMAaTU3alMs 3HAHUI JOCTUKECHHH B MMO3HAHUU KIacCU(PHUKAITUN
10 TeMe «XUMHUYECKUE Y 3aKOHOMEPHOCTEHUITPOTEKAHUS
peaxkuumny XUMUYECKUX PEAKLUNB OPTaHUYECKOU U
23. KoHTpoabHast paboTa 110 HEOPraHUYECKOMXUMHUH. AHAIM3UPOBATh

TeMe «CTtpoeHue
BeIleCcTBa. XUMHUYECKHE
peaKIumny

Pe3yIbTaTBIKOHTPOIBHOM pabOThI U
BBICTPAUBATh IIyTH JOCTHIKEHUS
KEJIAeMOTOypOBHs YCIIEITHOCTH
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Tema 5. BemiecTBa u ux cpoicrpa.(114)

24. Mertamnel, ux pusndeckue | [Tonoxenue meramnoB B [lepuoanueckoii cucreme u O000111aTh 3HAHUS U [EJIATh BEIBOIBIO
Y XMMUYECKHE CBOMCTBA. 0COOEHHOCTH CTPOCHHUS X aTOMOB U KPUCTAIJIOB, 3aKOHOMEPHOCTSAX MOJIOKEHUS U
obmrre Gu3nveckre CBOHCTBAMETAIIIIOB W3MEHEHUH CBOMCTB METAJUIOB B MEPUOAAX
(moBTOpenue).O0mmre XuMUYECKUE CBOMCTBA METAIIOB | U Ipynmax [leproanyeckoncrucTeMsl.
KaK BOCCTAHOBHTENICH: B3aUMO/ICICTBHE C HEMETaJUIaMU | XapaKTepHu30BaTh 00IIre
(rajo-reHaMu, cepoi, KHCIOPOI0M), B3aUMOICHCTBHE XMMHYECKHUE CBOMCTBA METAJIOB KaK
HIEJIOYHBIX U MIEJIOYHO3EMEIBHBIX METAIOB C BOCCTAHOBUTEJIEH HA OCHOBE CTPOCHUS UX
BOZI0M.CBOMCTBA, BEITEKAIOIINE U3 TIOJIOKEHUS aTOMOB H IIOJIOKEHHS METAJI-JIOB B
METaJJIOB B 3JIEKTPOXUMHYECKOM PsITy HAPSIKEHUS 3IEKTPOXUMUUYECKOM DSy HAMPSIKEHUS.
(B3auMoJIeHiCTBUE C paCTBOPAMU KUCIIOT [IpoBoauTH, HAOIIONATH U OMUCKHIBATD
u coJjeil), metamorepmus. O0mue crnocoos XUMUYECKUM IKCIEPUMEHT CIIOMOIUIBIO
MOJIy4eHUSIMETaJUIOB. [[leMoHcTpanuu. POIHOTIO SI3bIKA U sA3bIKA
B3anmopnencTBueHaTpus U CypbMsl € XJIOpOM. ['openue | xumuu
MarHus ¥ aJlOMUHUA B Kuciopoae. Bzaumoneicrteue
MEJUC KOHIEHTPUPOBAHHBIMYA CEPHOMU a30THOMN
kuciotamu. Jlaboparopusie onbIThL. 16. O3HaAKOMIICHHE
C KOJUIEKITUEN METaJJIOB
25. CniocoOsI ToTydeHUs [ToHsITHE O KOPPO3UU METAIIIIOB KakK XapakTepu30BaTh U ONMUCHIBATH KOPPO3ZUIO
MCTaAJIOB. KOPPOBHH OKHCJIMTEIbHO ~BOCCTAHOBUTEIBHOM IIpOIECCE. MCTAJUIOB KakK
MeTaoB. CIjiaBbl. Crioco0sbI 3amuTHIOT Hee.JleMOHCTpalny. OKHCJIUTENHLHO ~BOCCTAHOBUTEIIHLHEIN
Pe3ynpTaThikOppo3uK METAIIIIOB B 3aBUCUMOCTH MIPOLIECCH CTIOCOOBI 3aIIUTHI METANIOBOT
OT YCJIOBHH €€ MPOTEKAHUS Koppo3uu. OnuckIBaTh
JIEMOHCTPALIMOHHBIN XUMUYECKUI
SKCIEPUMEHT.
26. Hemeramnsbr. XUMHUYECKUE CBOMCTBA HEMETAINIOBKAK OKUCIIUTENECH. XapakTepru3oBaTh OONTUEXUMHUIECCKUE

B3anmopencTeue ¢ MerauiaMu, BOXOPOAOM U IPYTUMHU
HeMeTasutamu. CBOMCTBAa HEMETAIIIIOB KaK
BOCCTaHOBUTENECH. B3aumoneicTBue ¢ IpOCThIMU U
CJIOKHBIMU BellecTBaMU - oKuciutensimu. OOuias
XapaKTepUCTUKArajJoreHoB.leMoHcTpauy.
B3anmoneiicTBueHaTpus U CypbMbl ¢ cepoi. ['openue
cepsl, yris u dpocdopa B kuciopoze.Bzaumoeiicteue
XJIOPHOHM BOJIBIC pacCTBOPOM OpoMUa U MOAKA

CBOMCTBA HEMETAJIJIOB

KaK OKHCJIMTEICH U BOCCTAaHOBUTEICH Ha
OCHOBE CTPOCHUS UX aTOMOBU IMOJIOKEHUS
HEMETAJIJIOB B
psagyanekTpoorpuiarensuoctu. Habmonar
b U ONHUCHIBATh XUMHYECKUM IKCIIEPUMEHT
C TIOMOIIBIOPOHOTO SI3bIKA U SI3bIKA
XHUMHH
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Kanus (Hatpusi). JlabopatopHbie OnbITHL. 17.
O3HaKOMJICHHE C KOJUICKIIHEH HEMETAIIOB

27 OcHoBaHusl. OnpeneneHrie OCHOBaHUM B CBETE TEOPUHU XapakTepru30BaTh OCHOBAHUS B CBETE
ANEKTPOIUTHYECKON Auccounannu. Okpacka TEOPHUH JICKTPOITUTHUECKOM
WHIUKATOPOB B pacTBopax menoueit. Kimaccudukarmms qucconuanuu. Pasnnuate oOuiee,
OCHOBaHUU MO MpU3HAKaM PaCTBOPUMOCTHU B BOJIE, 0COOCHHOE ¥ €IUHUYHOE B
HaJIM4YUs B COCTaBe aTOMOB Kuciopona. Oouue CBOMCTBAaxXI'MAPOKCHJIOB U
XUMUYECKHE CBOMCTBA LIEJI0YEH,HEPACTBOPUMBIX 6eckuciIopoaHbIXOCHOBaHUN. [IpoBOIUTS,
OCHOBaHMI:B3aUMOJECICTBUE C KUCIOTAMH, KUC- Ha0JI0/1aTh ¥ OMUCHIBATh XUMHUECKUIA
JOTHBIMU OKCHJIAMH, COJISIMU. Paznoxkenue AKCIEPUMEHT CIIOMOIIBIO POJIHOTO SI3bIKa
HEpaCTBOPUMBIX OCHOBaHUM. B3anmonaeiictere U SA3bIKaXUMUHU
1IeJI0YEIC OPraHMYeCKUMU COEAMHEHUSIMU
(penonom, kap6bOHOBBIMU KHCIOTaMu ). CBOKCTBA
OECKUCIOPOAHBIX OCHOBAHHIA: aMMHaKa 1 aMUHOB B
cpaBHeHUU. [leMoHcTpanuu. Kosekius menodeit u
CBEKEIOIYYEHHBIX HEPACTBOPUMBIX THAPOKCUJIOB
pa3IMYHBIXMETAIOB. Peakiusa HeuTpanu3ammm.

[Tonyuenue HepaCTBOPUMOTOOCHOBAHHUS U PACTBOPEHUE
eros kuciore. [lonyyenne ammuakau ero
B3aMMOJICHCTBHE C XJIOPOBOJIOPOAOM («IBIM O€3 OTHSI).
JlaGopaTtopHsie onbITHI. 7. [TonydeHue u CBOMCTBa
HEpacTBOPUMBIXOCHOBaHUH. 8. O3HaKOMIIEHUEC
KOJUIEKIIEN OCHOBaHUHU
28. Kucnotsr. Omnpenenenue KUCIOT B CBETE TEOPUU XapakTepu3oBaTh KUCIOTHI B CBETE

3JIEKTPOJIUTUYECKON qucconuanuu. Okpacka
WHIUKATOPOB B pacTBOpax KUCIOT. O0IIMe XHUMHIECKUE
CBOMCTBA HEOPTaHUYECKUX HOPTAHUYECKUX KUCIIOT B
CBETE MOJICKYJISIPHBIX U MOHHBIX MPECTaBICHUMN:
B3aUMO/ICHCTBUE C METAINIAMH,0KCUJIAMH U
TUAPOKCUIAMH METAILIOB, COJISIMU. Y CJIOBUS
BO3MOKHOCTH IIPOTEKAHUS PEAKLUN
MexIydIekTponuTamu. CrernupuiaeckiuecBorncTBa
A30THOM, KOHIEHTPUPOBAHHOMN CEPHOMN U
MypaBbHHONKHUCIOT. JleMoHcTpanuu. Pa30aBienue

TEOPHUH DIIECKTPOJIUTHUUECCKON
nucconuanuy. Pasnnyats oOuee,
0COOEHHOE U €IUHUYHOE B
CBOMCTBaxa30THOIA,
KOHIIEHTPUPOBAHHOMCEPHOUN 1
MYypaBbUHOM KHUCIIOT. [IpoBOAUTS,
Ha0JII0/1aTh ¥ OMUCHIBATh XUMHUECKUIA
AKCIEPUMEHT CIIOMOIIBIO POJIHOTO SI3bIKa
U A3BIKaXUMUHU
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KOHIICHTPUPOBAHHOM CepHOM KUCIOTHL. OOyTrIuBaHNe
caxapa U LEJUII0JI03bl KOHLICHTPUPOBAHHON CEPHOM
KUCIO0TOU. B3anMopaencTBre KOHIIEHTPUPOBAHHOM U
pazbaBieHHON

a30THOU KHUCJIOTHI C MEIBIO.

29. Conu. Omnpenenenue coyiell B CBETE XapakTepHu30BaTh COJIM B CBETE TEOPUU
TEOPUUDIICKTPOJIUTUUECKON AJIEKTPOJIUTUYECKOMN AUCCOIUALIHH.
mucconuanuu. Knaccudukamus comneit: cpeanue, Paznuuate ob1iee, ocoOeHHOEH
KHUCIIbIe, OCHOBHBIC. OOIIHE XMMUYSCKHE CBOMCTBA €IMHUYHOE B CBOMCTBAXCPEIHUX U KHUCIBIX
coJieii: B3auMOJIEHCTBHE C KUCIOTaMU, IIeJI0UaMu, coneii. [IpoBoauTh, HAOTIOAATE U
METAJJIAMH U COJIAMU. DJIEKTPOXUMUYECKUHN P ONUCHIBATh XUMUYECKUN IKCIIEPUMEHT
HaIpsKEHUN MeTa- CIIOMOILBIO POJHOTO SI3bIKA U A3BIKAXUMUU
JIOB ¥ €T0 UCIOJb30BaHUE JJIsl XapaKTEePUCTUKHU
BOCCTaHOBUTEIIHHBIXCBOMCTB MeTauioB. CBOKMCTBA
KUCIBIX cosel. [IpeacrtaBuTenu coyeil 1 uX 3Ha4YCHHE:

KapOOHAT KanbLus, opToocdaT KaabIusl.
KadecTBeHHBIC peakiyii Ha XJIOPUI-, CYIb(aT- U
KapOOHAT - aHUOHBI, KATHOH AMMOHMUS, KATHOHBI
xenesa (I1) u xxenesa (I11).

30. I'enernueckas cBsi3b [ToHsITHE O TEHETUYECKOW CBSI3U M TEHETUYECKOM psifie. | XapaKTepu3oBaTh TEHETUYECKYIO CBSI3b
MEXIY Kilaccamu ['eneTnyeckuii psj MeTaiia U HEeMeTalIa. MEXy KJIacCaMH OPraHUYECKUX U
OPraHUYEeCKHUX U Oco0EHHOCTH TEHETUYECKOTO Psifia M TeHETUUECKOU HEOPraHWYECKUX COCAMHEHUI
HEOPTraHUYECKHUX CBSI3U B OpraHUYecKoi XumMuu. Bzaumocssizb U OTPaXKaTh €€ Ha MUChMEC MOMOIIbIO
COCIMHEHHMH. HEOPraHWYECKUX U OPraHUYECKUXBEIIECTB. 0000IIEHHON 3aITHCH

«LIETIOYKH TEPEXO0I0BY.

KonkpetnsnpoBarh Takue LENOYKH

YpaBHEHUSIMH XUMHUYECKUX PEaKIIHi
31. IIpakTuyeckasi padora ['eneTndeckas CBA3b MEXKIY Kilaccamu Heopranudeckux | [IpoBoauTts, HaOIIOIaTh U OTIMCHIBATH

« Pemenue
AKCIEPUMEHTAIBHbBIX
3a/1a4 Ha UJICHTUPUKAITUIO
HEOPTaHUYECKUX U
OpraHUYECKUX
COCTUHEHUINY.

" OPraHN4YCCKUX BCIICCTB

XUMUYECKUM SKCIEPUMEHTJIA
TTOATBEPIKICHUSI TEHETUYECKON CBS3U
MEXy KIIacCCaMUHEOPTaHUYECKUX U
OpPraHUYECKUXBEIIECTB
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32.

0O000meHue 1
cucTeMaTu3aIus 3HaHui
o TeMe « BemecTBa 1 ux
CBOMCTBaY.

O0600maTh 3HAHMS O KJIACCU(PUKAIINH U
3aKOHOMEPHOCTSAX MPOTEKaHUs
XMMHYECKUX PEAKIUH B OPraHUYECKON 1
HEOPraHUYECKOU XUMUU. Y CTaHABIUBATH

33. | OGoOuienue u BHYTPUIIPEIMETHBIE CBA3U MEXKIY
cucTeMaTu3alus 3HaHu! OpraHM4YeCKOMH HEOPTaHUUECKON XUMHUEHN
1o TeMe « BermiecTBa u ux B CBETECOOIIEr0, 0COOCHHOI0 U
CBOICTBa». €IMHUYHOTO.

34. | KonrpoabHasi padora no [TpoBoauTh pediekcuio cCOOCTBEHHBIX

TeMe «BelmecTBa 1 ux
CBOMCTBaY.

JTOCTHKEHUH B MO3HAHUU KJIACCU(PHUKAIIIH
Y 3aKOHOMEPHOCTEUITPOTEKAHUS
XUMUYECKUX PEAKLUNUB OPTaHUYECKOU U
HEOPraHMYECKOMXUMHUU. AHATU3UPOBATH
pe3yabTaThl KOHTPOJIBHON pabOTh U
BBICTPANBaTh ITyTH JOCTUKEHUS
KEJIAEMOTOYPOBHSI YCIEIIHOCTH
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5. KasiengapHoe niianumpoBaHue

Ne Tema ypoka 11

Tema 1.CoBpeMeHHBIE NIPeACTABJICHHS O
crpoeHum aroma. (11 yacoB)

1. | OcHOBHBIE CBEJIEHUS O CTPOECHUHU aToMa. 07.09

2. | [lepnoanueckuii 3aKOH U MEPUOAMUECKAS CUCTEMA 14.09
XuMHJeckux a1eMenToB JI.J. MeHnaeneena.

3. | Teopus XUMUYECKOTO CTPOCHUS 21.09

4. | Kpucrammyeckue peméTku 28.09

5. | NonHas XuMu4ecKas CBSI3b. 05.10

6. | KoBajleHTHast XUMHYECKasi CBS3b. 12.10

7. | Merammnyeckas CBsi3b. BOOOpOOHAsi Xumuueckas 19.10
CB513b.

8. | 'a3000pa3noe cocrosinue BemecTs. [lomumepsl. 02.11
JlucriepcHble CHCTEMBI

9. | IIpaktuueckas padota Nel ««Ilomyuenue, 09.11
coOMpaHHe U PacIiO3HABAHUE Ta30BY.
Ha 6a3e Ilentpa "Touka Pocra"

10. | O6o0meHne 1 cucTeMaTU3alus 3HaHUH TI0 TeMe 16.11
«CTpoeHue BEIIECTBAY
Tema 2. Xumnueckue peakuuu.(10 1)

11. | Knmaccudukamnus XuMHYECKUX pPEaKIfil B 23.11
HEOPraHU4YEeCKON U OPraHU4eCKON XUMUH.

12. | Knmaccudukamnus XuMHIECKUX PEaKIfil B 30.11
HEOPraHUYECKON U OPraHU4eCKON XUMUH.

13. | CkopocTh XUMHUYECKON PEAKIIUH. 07.12

14. | O6paTUMOCTh XUMHUYECKUX PEAKIIUH. 14.12

15. | Tunponms. 21.12
Ha 6a3e I{entpa "Touka Pocra"

16. | OKHUCIUTENIBHO- BOCCTAHOBUTEIIHPHBIC PEAKIIHH. 11.01
Ha 6a3e Ilentpa "Touka Pocra"

17. | DnexkTponus. 18.01
Ha 6a3e Ilentpa "Touka Pocta"

18. | DnekTponus. 25.01

19. | O6o0meHue 1 cucTeMaTU3alus 3HAHUH TI0 TeMe 01.02
«XUMUYECKHE PEAKIINI)

20. | KonTpoJbHas padora o teme «CTpoeHue 08.02
BEIECTBA. XUMHYECKUE PEAKLIUH
Tema 3. BemecTBa u ux cpoiicrpa.(104)

21. | Mertamibl, uX pU3NUECKHE U XUMUYECKHE cBocTBa. | 15.02

22. | Crioco0OsI monryueHust MetaioB. Kopposus 22.02
MeTauioB. CIUIaBbl.
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23. | Hemerasisbl. 01.03

24. | Heoprannueckue ¥ OPraHM4IeCKue KHUCIOTHI 15.03

25. | Heoprannueckue 1 OpraHM4eCKUe OCHOBAHMUSL. 22.03

26. | Heopranuueckue u opranndeckue am(poTepHbIe 05.04
OCHOBaHUs

27. | Comnu. 12.04

28. | 'enernueckas CBsI3b MEXKIY Ki1accaMu opranndyeckux | 19.04
1 HEOPraHWYECKUX COETUHEHUI.

Ha 6a3e Ilentpa "Touka Pocta"

29. | 'eneTnyeckas CBsI3b MEXK/y KJaccaMu opraHudeckux | 26.04
Y HEOPTAaHUYECKUX COETMHEHUH.

30. | IIpakTuyeckasi padoraNe2 «Pemenue 03.05
AKCIIEPUMEHTATBHBIX 3a7a4 Ha UICHTU(DUKALINIO
HEOPraHWYECKNX U OPraHUYECKUX COCITUHEHUI.

Ha 6a3e Ilentpa "Touka Pocra"

31. | KontpoJubHas padora no teme «BemecTBa u ux 10.05
CBOMCTBaY.

32. | beIToBas XUMUYECKasi TPAMOTHOCTh 17.05

33. | beiToBasg xuMHUUYECKasi TPaMOTHOCTb 24.05
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