IHosicHuTEeNLHAA 3aNIUCKA

HopmaTtuBHO-TIpaBOBYI0O ~ OCHOBY  pa3paboTku  pabodeil  mporpaMmbl

COCTABJISIFOT CJIEIYIOLIUE JOKYMEHTHI:
- ®enepanbHbiil 3akoH 0T 29 nexadpst 2012 r. Ne 273-03 «O06 oOpazoBaHuu

B Poccutickoit @enepanumn

- [Ipuka3z MunuctepctBa ObpazoBanus u Hayku Poccuiickoii @enepanuu ot
17 mas 2012 roma Ned413 «O6 yrBepkmeHun ¢eaepaqbHOTO TOCYIapCTBEHHOTO
o0pa30BaTeNLHOTO CTAaHAApTa CPEIHEro o0mero oOpa3oBaHUs» (B pEIaKIUH
npuka3a Munoopnayku Poccun ot 31 nexadpst 2015 r. Nel1578)

- Pabouas nmporpamma o xumum O.C. ['abpuensna, 10-11 kmaccel. bazoBbrit
YPOBEHb

OO01mas xapakTepucTUKA y4e0HOr0 nmpeamera

B cucreme ecTecTBEHHO-HAy4YHOro 0Opa3OBaHUs XUMHS Kak Yy4eOHBbIi
IpeaIMeT 3aHUMAaeT BaKHOE MECTO B IIO3HAHMM 3aKOHOB IIPUPOJIbI, (POPMUPOBAHUU
HAyYyHOM KapTUHBI MHpa, XMMHYECKOM TPaMOTHOCTH, HEOOXOIUMOM st
MOBCEIHEBHOM KM3HHU, HABBIKOB 3JJ0POBOrO0 M O€30MacHOro JJjisi 4YesloBeKa U
OKpY>Karolllel ero cpefpl o0pa3a KM3HH, a TaKKE B BOCIIUTAHUHU HKOJIOTMUYECKOM
KyJbTYpBbI, ((OPMUPOBAHUK COOCTBEHHOM MO3UILIMH MO OTHOIIEHUIO K XUMUYECKON
uH(pOopMaIuu, NOJy4aeMOH U3 Pa3HbIX HCTOYHUKOB.

VYcnemHocTs u3ydeHHs y4eOHOro IpeiMeTa CBsi3aHa C  OBJAJICHUEM
OCHOBHBIMU TMOHSTUSIMH XUMHUH, Hay4YHbIMH (aKTamMH, 3aKOHaMH, TEOpHUSIMHU,
IIPUMEHEHUEM ITOTYYEHHBIX 3HAHUM NIPU PEIICHUHN PAKTUYECKUX 3a1a4.

HGJ’IHMI/I HN3YyUCHUS XUMHUU B cpeaHeﬁ IIKOJIC ABJIAIOTCA:

1) dopmupoBanue y oOydaronuxcsi yMEHUsI BUACTh U MOHUMATh IIEHHOCTH
oOpa3oBaHUs, 3HAYUMOCTh XUMHUYECKOTO 3HAHUS JJIS KaXJIOTO 4YeIOBEKa,
HE3aBUCUMO OT €ro npodecCUuOHATBHON AESITEIbHOCTH; YMEHUN pa3innyath (haKkThl
U OLICHKH, CPABHUBATh OLICHOYHBIE BBIBOJBI, BUAETh HX CBA3b C KPUTEPHUSIMU
OLICHOK M CBSI3b KPUTEPHUEB C OMNPEACICHHOM CHCTEMOM IIEHHOCTEH,
dbopMynupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

2) popmupoBaHue y OOYYarOMIMXCS LIEIOCTHOTO MPEICTABICHUS O MHUpPE U
pOJIM XUMHHM B CO3aHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KAPTUHBI MUPA;
yMEHHSI OOBSACHATH OOBEKTHI M TMPOIECCHl OKPY>KAIOLIEH JEeHCTBUTEIBHOCTH —
IIPUPOIHOM, COLMAIBHOU, KYJIBTYPHOM, TEXHUYECKOW CpEnbl, — HCIIOIb3Ys IS
JTOT0 XMMUYECKUE 3HAHUS;

3) mpuobOpereHre OOYy4YaIOMUMHKCS OMbITA PAa3HOOOPA3HOUM MESITEIBHOCTH,
OMbITa TIO3HAHMS W  CaMONO3HAHUS;, KIIIOYEBHIX HABBIKOB  (KIFOUEBBIX
KOMITETEHTHOCTEH ), UMEIONNX YHUBEPCATHHOE 3HAYCHHE NJIS PA3IUYHBIX BUIOB
NESATETLHOCTH — HABBIKOB pEIICHUs MpoOJjeM, TPHUHITHS PEIICHUHA, IOUCKA,
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aHanm3a W OoOpabOTKM HHPOpPMAIMK, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB
U3MEPEHUM, HABBIKOB COTPYJAHUYECTBA, HABBIKOB O€30IIaCHOrO OOpaIleHUs C
BEILIECTBAMHU B [IOBCEJHEBHON JKU3HU.

N3ydyenne xumun Ha 0a30BOM ypOBHE OpPHUEHTHPOBAHO Ha oObOecreyeHHe
00111e00pa3oBaTeIbHON U O0IIEKYITYPHON MOJATOTOBKU BBITYCKHHUKOB.

CopnepxaHne 0a30BOro Kypca IIO3BOJSIET PACKpPbITh BEAYIIUME HUIAEU U
OTJC/IbHBIC TIOJIOKEHHUS, Ba)KHBIE B TMO3HABATEJIbBHOM W MHPOBO33PEHUECKOM
OTHOIIIEHWHU: 3aBHUCHMOCTh CBOWCTB BEIIECTB OT COCTaBa U CTPOCHHS,
00yCIIOBJICHHOCTh PUMEHEHHSI BEIIECTB UX CBOMCTBAMU; MaTepUATbHOE €UHCTBO
HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB; BO3pacTarouias pojib XUMHHU B
CO3/JaHMU HOBBIX JIEKAPCTB M MAaTE€pUaAIOB, B JKOHOMHUHU CBIPbS, OXpaHe
OKPY’KAIOIIEH CPEBI.

[ToaToMy B paboueld mporpamMme MO XMMHHM HAlUIM OTPaX€HUE OCHOBHBIE
COJIEpKATEIIbHbIC JIMHUHN:

* «BemecTtBo» — 3HaHHMS O COCTaBE M CTPOCHUHU BEIIECTB, UX BAKHEUIIIHNX
(bU3NYECKUX U XUMUUECKHUX CBOMCTBAX, OMOJIOTHUUECKOM JICHCTBUM.

* «XUMUYECKasl peakius» — 3HaHUS 00 YCIIOBUSX, B KOTOPBIX MPOSIBIISIOTCS
XMMHYECKHE CBOWCTBAa  BEIIECTB, CIOCO0AX  YIPABICHHUS  XUMHUYCCKHUMHU
IPOIIECCAMHU.

* «IIpruMeHeHre BEECTB» — 3HAHMS U ONBIT IPAKTUYECKON JEATEIBHOCTH C
BEILECTBAMH, KOTOPbIE Hau0OJIee YacTO YIMOTPEOIAIOTCS B MOBCEIHEBHON KU3HH,
IIMPOKO HCHOJB3YIOTCS B  NPOMBIIUIEHHOCTH, CEIbCKOM XO34iCTBE, Ha
TPaHCIIOPTE.

* «SI3BIK XMMUW» — CHUCTEMa BAXHEUIINX MOHATUA XWUMHUU U TEPMHUHOB, B
KOTOPBIX OHU OIUCHIBAIOTCSA, HOMEHKJIATypa HEOPTaHUYECKHUX BEIIECTB, T. €. UX
Ha3BaHUs (B TOM YHUCJIE U TPUBHAIbHBIC), XUMUUYECKUE (DOPMYIIBI U YpaBHEHUS, a
TaKke MpaBuia repeBojia HHOOPMAIMKU ¢ €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMHH U
o0OpatHo.

W3yuyenue npeamera «XuMus» B 4acTH (OpMUPOBaHHUS y OOyYaroluxcs
HAy4YHOT'O0 MHUPOBO33pPEHHUSA, OCBOCHUS OOILIEHAYUYHBIX METOJOB MO3HAHUS, a TaKKe
MIPAKTUYECKOIO0 MPUMEHEHHUS HAyYHBIX 3HAHUN OCHOBAaHO HA MEKIIPEIMETHBIX
CBA3SIX C TpeAMeTamMu  o0yiacTeil  eCTEeCTBEHHbBIX, MAaTEeMaTUYeCKHX U
I'YMAaHUTapHBIX HAYK.

Pabouast mporpamma yueOHOTO mpenMera «XHWMHs» COCTaBIieHA Ha OCHOBE
MOJYJIbHOTO TPHUHIIMIA MOCTPOCHUsI yueOHoro martepuaina. Pabouas mporpamma
YYHUTHIBACT BO3MOKHOCTh TIOJIYYCHHS 3HAHWK B TOM YHCIIC Yepe3 MPAKTHYCCKYIO
JeATEILHOCTh. B mporpamme COmepKUTCS MPUMEPHBIA MEPEYCHb MPAKTHYECKHUX
pabot. Ilpu cocraBneHun pabouell MporpamMMbl yYUTENb BIIpaBE BBIOPATH U3



nepeyHsi paboOThl, KOTOPbIE CUYUTAeT Hambosee IeecoO00pa3HbIMU, C YYETOM
HEO0OXOAMMOCTHU JOCTUKEHUS MPEAMETHBIX PE3YJIbTATOB.

MecTo npeamera B y‘l@ﬁHOM IJIaHe

[Iporpamma Ha 6a30BoM ypoBHe paccuutaHa Ha 70 yueOHBIX yacoB: mo 1
yacy B Hegento B 10 u 11 kmaccax. [lpu »TomM B HEl IpeayCMOTpPEH pe3epB
CBOOOJHOTrO Yy4yeOHOr0 BpPEMEHW A pealu3aldd aBTOPCKUX MOJAXOJOB,
WCIIONB30BAaHMST  Pa3HOOOpPA3HBIX  (OpPM  oOpraHu3amuu  y4eOHOTO  mporiecca,
BHEJJPEHUSI COBPEMEHHBIX METOJIOB OOYUCHHSI U MTEAArOTUYECKUX TEXHOIOTHA.

TpeﬁoBaHml K pe3yJibTaTaM 0CBOCHHUA COACPKAHUA NPEAMETA «XHMHD»

JlesiTenbHOCTh yUuTeNs B O0yUYeHUU XUMUH B CpPEIHEH IIKOJE JOJKHA OBITh
HalpaBj€Ha Ha JOCTWKEHHWE OOyYalolUMUCA CIEAYIOIIHNX JIUYHOCHHbBIX
pe3ynbmamos:

— B IICHHOCTHO-OPUEHTAIIMOHHON cdepe — OCO3HAHUE POCCUHUCKOU
TPaXXTaHCKOW MIECHTHYHOCTH, MATPHOTHU3MA, YYBCTBA TOPAOCTH 3a POCCHICKYIO
XUMHUYECKYIO HAYKY;

— B TPYIOBOH c(hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JajbHeHIIEH
0o0pa30BaTeNbHON TPACKTOPUH WU TPYIOBOM I€ATEIbHOCTH;

— B [1I03HABATEJIbHOW (KOTHUTUBHOM, MHTEJUIEKTYyaIbHOMN) chepe — yMeHue
YIpaBJIATh CBOEH MO3HABATEIbHON JEATEIbHOCTHIO, TOTOBHOCTh M CIIOCOOHOCTH K
oOpa3oBaHMIO, B TOM YHCJE€ CaMOOOpa30BaHUIO, Ha MPOTSIKEHUM BCEH >KU3HU;
CO3HATEJIbHOE OTHOLIEHHE K HETIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHUIO YCIICIIHON
npodecCHOHaIbHON 1 00IIIECTBEHHON JIeATeIIbHOCTH,

— B cepe cOepexkeHus: 3J10pOBbs — MPUHITHE U PeaTu3aius EHHOCTEH
310pOBOro W 0Oe30macHoro oOpa3a >KU3HU, HENPUSATUE BPEIHBIX MPUBBIYEK
(Kypenusi, ynoTpeOieHusl aJIkoroJisg, HAPKOTUKOB) HA OCHOBE 3HAHMI O CBOMCTBax
HAPKOJIOTUYECKUX U HAPKOTUYECKUX BEIIECTB.

Memanpeomemnsle pe3yibmamsl OCBOCHHS BBITYCKHUKAMHU Cpel Hel
IIKOJIBI Kypca XUMUU:

— HCIOJIb30BaHUE YMEHUN M HAaBBIKOB Pa3jIMUHBIX BUJOB I103HABATEIbHOU
JESTeIbHOCTH, TMPUMEHEHHE OCHOBHBIX METOJOB TO3HaHMUS  (CHCTEMHO-
MH(GOPMaLIMOHHBIN aHaNNu3, HAOJIIOJCHHUE, U3MEPEHUE, IPOBEICHUE SKCIIEPUMEHTA,
MOJIETTUPOBAaHUE, MCCIEA0BATENbCKAsA ACSITENBHOCTD) IS WU3YYEHHS Pa3InYHbIX
CTOPOH OKPYXaroIIEN JTEUCTBUTEIBHOCTH;

— BJIaJICHUE OCHOBHBIMHU UHTEIIEKTYaJbHBIMU OllepalusiMu: GOopMyIHpOBKa
TUNOTE3bl, aHAJIW3 W CHUHTE3, CpPAaBHEHHWE U CHCTEMaTu3alus, 000O0IIeHHe WU
KOHKPETH3aIHsl, BRISBIICHUE PUIMHHO-CIICCTBEHHBIX CBSI3€H M MOUCK aHAJIOTOB;

— TI03HAHUE OOBEKTOB OKPYXAIOIIEr0 MHpa OT OOIIEro yepe3 0cCoOEHHOE K
CAMHUYHOMY;

— yMEHHE T€HEpUPOBaTh UJEH M OMPEIENATh CPEICTBA, HE OOXOAMMBIE IS
UX pearn3aluu;

— YMEHHME ONpENeNITh eI U 3alay JIEeATEIbHOCTH, BBIOMpPATh CPEACTBA
pean3aluy UeiIu U IPUMEHSTh UX Ha MPaKTHKE.



Ilpeomemmnuie pesynomamor:

BrinyckHuk Ha 0a30BOM YpOBHE HAyUUTCS:

— packpbiBaThb Ha MpPUMEPax pPOjb XUMHUH B (POPMUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTUHBI MUPA U B IPAKTUUECKOH JEATEIbHOCTH YEJIOBEKA,;

— JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXAY XUMHEN U JAPYTUMU
€CTECTBEHHBIMU HAYKaMU;

— packpbiBaThb Ha MpUMEpPax IMOJIOKEHUS TEOPUM XHMHYECKOTO CTPOCHUS
A.M. bytneposa;

— mnoHuMaTth usnueckuii cMoica [lepuonuyeckoro 3akona J[.M. Menneneesa
U Ha €ro OCHOBE OOBSACHATH 3aBUCHMOCTh CBOWCTB XMMHYECKHX 3JIEMEHTOB U
00pa30BaHHBIX UMHU BEIIECTB OT JIEKTPOHHOTO CTPOCHHUS aTOMOB;

— OOBSICHATH NPUYMHBI MHOr00Opa3us BEIIECTB Ha OCHOBE OOIIHMX
IIPEICTABICHUI 00 UX COCTaBE U CTPOCHUMU;

— IPUMEHATH IpaBUjla CUCTEMATUYECKOM MEXITYHAapOJHON HOMEHKJIATYpPHI
KaK CpeICTBa pa3MyeHHs] W MJICHTU(PUKALMU BEIIECTB MO HMX COCTaBy U
CTPOECHHUIO;

— COCTaBJISITh MOJIEKYJSIPHBIE U CTPYKTYpPHbIE (POPMYJIbl OpPraHMYECKUX
BELIECTB KaK HOCHUTENEH MH(pOpMAIMM O CTPOEHUM BEIIECTBA, €r0 CBOMCTBaX U
IIPUHAJIEKHOCTH K OIPEIECICHHOMY KJIacCy COCAUHEHUN;

— XapaKTepr30BaTh OPraHUYECKHE BEIIECTBA IO COCTABY, CTPOCHUIO H
CBOMCTBaM, YCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY JTaHHBIMU
XapaKTEPUCTHUKAMU BEILECTBA;

— TPUBOJAUTH MPUMEPHl XUMUUYECKHUX PEAKLIUNA, PACKPBHIBAIOIIUX XapaKTEPHbIE
CBOMCTBa TUIMYHBIX MPEJICTABUTENIECH KIACCOB OPraHUYECKUX BEIIECTB C LENbIO
UX UJICHTU(PUKAIMU U O0OBICHEHHS 00JIaCTH IPUMEHEHHUS,

— IPOTHO3UPOBATh BO3MOXHOCTh NPOTEKAHUS XUMHUYECKHMX pPEaKUuid Ha
OCHOBE 3HAaHMWW O THIIAX XUMHUYECKOM CBSI3M B MOJIEKYJIAaX PEAreHTOB M MX
PEaKIMOHHOM CITIOCOOHOCTH;

— UCIIOJIB30BaTh 3HAHUSA O COCTABE, CTPOCHHMM W XHMHYECKHX CBOMCTBax
BELIECTB JIJIs1 0€3011aCHOTO MPUMEHEHHUSI B TPAKTUUECKON JEeSITEIbHOCTH;

— OPUBOJWUTH NPHUMEPHI  MPAKTHYECKOTO  MCIOJIB30BAaHUS  MPOAYKTOB
nepepaboTki He(pTH M TMPUPOAHOIO Ta3a, BBHICOKOMOJIEKYJSPHBIX COEIUHEHUH
(MOIMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOrO BOJIOKHA);

— OPOBOJUTH OMNBITBI MO  PACIO3HABAHUIO OPraHUYECKUX  BEILECTB:
IJIMLEPUHA, YKCYCHOW KHUCJIOTBHI, HENpPENETbHBIX >XHUPOB, TIIOKO3bI, Kpaxmara,
OEJIKOB — B COCTaBE€ MUIIEBBIX MPOJYKTOB U KOCMETUYECKUX CPEJICTB;

— BJAJETh MpaBWJIAMHU W TpUeMaMu Oe30macHOM pabOThl ¢ XUMHUYECKUMU
BEILECTBAMHU U JJAOOPATOPHBIM 000PYAOBaHUEM;

— YCTaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIMU U CMEICHHUS
XMMHYECKOTO pPaBHOBECHsSI OT pa3iM4YHBIX (DaKTOPOB C LEJIbIO OMNpECIICHHUs
ONTHUMAJIBHBIX YCIOBUI MPOTEKAHNUSI XUMUYECKHUX ITPOLIECCOB;

— IPUBOJAUTH MPUMEPHI TUAPOIN3A COJIEN B IOBCEIHEBHOM KU3HU YEJIOBEKA;

— OPUBOJWUTH MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pPEAKUUN B
PUPOAE, MPOU3BOJACTBEHHBIX MPOLIECCAX U KUZHEEATEIbHOCTH OPIraHU3MOB;



— TNPUBOAMTH MPHUMEPhl XUMHUYECKHX pPEaKIMil, pacKpbIBAIOIUX O0O0IIne
XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB 1 HEMETAJUIOB;

— MPOBOAMUTH pacyeThl Ha HAXOXKICHHWE MOJEKYJSpHOH  (HOpMyIIbI
YIJIEBOAOPOAA IO MPOJAYKTaM CTOPaHUS M [0 €r0 OTHOCHUTEIBbHOH IMJIOTHOCTH U
MacCCOBBIM JOJISIM JIEMEHTOB, BXO/SIINX B €T0 COCTaB;

— BIIAQJCTh MpaBUJIaMH O€30MacCHOr0 OOpalleHUsi C E€JAKHUMH, TOPIOUUMH H
TOKCHYHBIMH BEILIECTBAMHU, CPEACTBAMHU ObITOBOM XHMUU;

— OCYIIECTBIATh TIMOUCK XUMHUYECKOW HMH(POpMAIMM 1O Ha3BaHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KPUTHYECKU OLIEHHWBATh U MHTEPIPETUPOBATH XUMHUUYECKYIO HHPOPMAIIHIO,
COJIEPKAIIYIOCS B COOOILEHUSX CPEICTB MaccOBOM HMHQOpPMAIMH, pecypcax
WuTepHeTa, HAYYHO-TIOMYJIAPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B II€NISAX BBIABICHUS OIMIMOOYHBIX CYXACHHA U (POPMHUpPOBAHUS
COOCTBEHHOM IMO3UINH;

— MPEACTABJIATh YT PEUICHHs] TJIOOANBHBIX MPOOJEM, CTOSILUX Iepen
YeJI0BEYECTBOM: SKOJIOTMUECKUX, PHEPreTUUECKUX, CHIPHEBBIX, U POJb XUMHH B
PELICHNUHN ATUX TPOOIIEM.

Buinycknux na 6a306om yposne nouyuum 803MONCHOCHb HAYYUMbCL!

— ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOGIeHUe U IBOTIOYUIO OPSAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX IMANax ee pa3eumus,

— UCNONBL308aMb MEeMOObl HAYYHO20 NO3HAHUS NPU 8bINOJIHEHUU NPOEKMO8 U
Y4eOHO-UCCNe008aMeNbCKUX 3A0ay NO U3YYEHUIO C8OLICME, CNOC0O08 NOYUeHUs U
PACNO3HABAHUSL OP2AHUYECKUX BeUleC8;

— 00vACHAMb NPpUpody U Cnocodvbl 00pPA306AHUSL XUMUYECKOU CEA3U.
KOBAIEHMHOU (NOJAPHOU, HeNOJIAAPHOU), UOHHOU, MEMANIULECKOU, B0OOPOOHOU — C
yenvio onpeodeieHUsi XUMUYeCKOU AKMUBHOCMU 6eUjeCme;

— YCMAaHABIU8AMb 2€HeMUUECcKYI0 C6:A3b Medcody KIacCaMu Op2aHudecKux
gewecme 0N OOOCHOBAHUS — NPUHYUNUANLHOU — 8O3MONCHOCMU — NOJLYYeHUs
Op2aHU4ecKux coeOuHeHull 3a0aHH020 COCMA8A U CMPOEHUS,

— YCMAaHasIueams 63auUMOC8a3U Mexcoy Gakmamu u meopuet, NPUYUHOU U
creocmeuem npu amanuze npooOIeMHbIX CUmyayuil U 0O0CHOBAHUU NPUHUMAEMbBIX
peuleHuti Ha OCHO8E XUMUYECKUX 3HAHUU.

Conep:xkanue npeamera « XUMHUA»
(0a3zoBbIii yPOBEHbD)
10-11 kiacent

Teopust cTpoeHHs] OPraHM4YeCKUX COCAUHEHHH
[IpenmeT oprannyeckor XuMuu. MecTo U 3HAaYEHHE OPraHuYECKON XUMHUU B
CUCTEME ECTECTBEHHBIX HayK. BaneHTHOCTh. Xumudeckoe crpoeHue. OCHOBHBIE
MOJIOKEHUSI TEOPUHM CTPOEHUSI OPTaHUYECKUX COCTUHEHUU. Yanepoowsiii ckenem
opeanuueckou monexynvl. Kpamnocms xumuueckou ceasu. Izomepus u u30MepBhl.



¥YriieBoaopoabl U UX NPHUPOAHbIE HCTOYHUKHU

Anxanbl. [lpuponaubiii Ta3, €ro cocraB M MPUMEHEHHUE KaK HMCTOYHHUKA
PHEPrUM M  XUMHYECKOTO  ChIpba. ['OMOJOTMYECKM  psii  MpeaerabHbIX
yraeBoAopoaoB. M3omepuss u HOMeHKIaTypa ajlkaHOB. MeTaH M 3TaH Kak
npeacTaBuTeNd ankaHoB. CBOMCTBa (rOpeHHE, PEeakIUu 3aMEelICHUs, MUPOJIH3,
nerunpupoBanue). [Ipumenenue. Kpekune u uzomepuszayus aikanos. AnkuibHvle
paoukanvl. Mexanusm c60600HOPAOUKATLHO20 2ATIO2EHUPOBAHUS AJIKAHOS.

AnkeHbl. DTWJIEH Kak MpeICTaBUTENb ailkeHoB. llomydeHuwe sTuiieHa B
MIPOMBITIUICHHOCTH (JIETHAPUPOBAHUE 3TaHA) M B JIaOopaTopwu (IAeruapaTarius
stanona). CpoiictBa (TopeHue, OpOMHpOBaHME, TUApATAIUS, MOJIUMEPHU3AIUS,
okucienue pacteopom KMnO4) u npumenenne stuiieHa. [lonuatunen. lponunen.
Cmepeopezynsipnocms noaumepa. OcHOBHBIE MOHSITHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. Peakuu noimMepu3aimm.

Huensl. byraaneH M H30IpeH Kak MpeACTaBUTENM JUEHOB. Peakuuu
OPUCOEIMHEHUS C  y4acTUEM  COIpPsDKEHHbIX  JAMEHOB  (OpoMupoBaHHe,
MOJIUMEpU3AIINS, 2udpozanroceHuposanue, euopuposanue). HarypalbHbIi U
CUHTETUYECKUU Kayuyku. Pe3una.

ANKuHBL. ALETWIEH KakK IpelcTaBuUTeNb ankuHOB. [lomyuenue anertusieHa
KapOUJHBIM U METAHOBBIM criocobamu. [lonyuenue xkapouda xanvyus. CBONUCTBA
(ropenue, OpoMUpOBaHKE, TUpaTaLlKs, TPUMEPHU3ALUs) U IPUMEHEHHUE alleTHIICHA.

Apenbl. beH3oun kak npeacraButens apeHoB. Cogpementble npeocmasiensl
o cmpoenuu denzona. CBoicTBa OeH30/1a (rOpeHre, HUTPOBAHKUE, OPOMHUPOBAHUE)
U €ro NpUMEHEHHE.

Hedts u cnoco6wl ee nepepadotku. CoctaB Hedtu. IlepepadboTka HedTH:
NEPEroHKa U KPEeKUHr. Pugopmune Huzkocopmuvix Hegpmenpooykmos. Ilonamue
00 OKMAaHOBOM Yucie.

Kucnopoacoaepxaimme OpraHuyecKue cOeIMHEHUs!

Couptel. MeTaHOI H  3TaHOJN KakKk MPEACTABUTENH  MPEAENIbHBIX
OJIHOATOMHBIX cIHUPTOB. CBOWCTBA 3TaHOJa (FOpPEHUE, OKHUCICHUE B albACTHI,
nerunpatanus). [lomyuenue (Opoowcenuem enoxo3vt W TUIpaTAIlUEl dTUJICHA) U
MPUMEHEHUE dTaHONa. ImuieHeauKons. [ HIepuH Kak elle OJUH IPeACTaBUTEIb
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHast peakiiyisi HA MHOTOATOMHbBIE CIIUPTBHI.

®enoi. Ilonydyenne QeHosna u3 kameHHOro yris. KaMeHHBbIN yrojib U ero
ucnons3oBanue. KokcoBaHMe KaMEHHOTO  yIJiA, BaXHEWIHME  MPOIYKTHI
KOKCOXMMHUYECKOTO MTPOU3BOCTBA.

B3anmHoe BiMsiHUE aTOMOB B MoJjekysie (QeHona (B3auMOJEHCTBHUE C
OpoMHOI1 BOJI0M 1 rupokcuaoM HaTpus). [lonyuenue u npumeHenue dexHona.

Anpneruapl.  DopMalbAeTHI M aleTAlbJETy] Kak IpeACcTaBUTENU
anbaerunoB. [lousmue o kemonax. CBOUCTBA (peakiUsi OKUCICHUSI B KUCIOTY U
BOCCTAHOBJICHUSI B CIIUPT, peakuus MOJUKOHJCHCAuu ¢GopMalibIeruaa ¢
dbenonom). [lomydyenne (OKHCIEHUEM CIUPTOB) U MpUMEHEHUE (PopManbaeruaa u
anieranpaeruaa. GenonopopmManbaeruinble IACTMACCHL. 1epMOonIacmudHoCcmes u
mMepmMopeaxmusHoCb.



KapOGoHoBBIE KUCTOTHI. YKCYCHAs KACIIOTA KaK MPEACTABUTENb MPEAEITbHbBIX
OJIHOOCHOBHBIX  KapOOHOBBIX  KHCJIOT. (CBOHCTBa  YKCYCHOM  KHCIIOTBI
(B3auMOJIeHiCTBHE ¢ METaJJIaMH, OKCHIaMH METaJUIOB, THAPOKCUIAMUA METAIIIOB U
COJISIMU; peakius dTepudukarym). [IpuMeHeHne yKCyCHOM KUCIOTHI.

Cnoxuble 3¢upsl U kupbl. CiloxHble d(QUPBl  KaK  MOPOAYKTHI
B3aMMOJICUCTBUS KUCIOT CO CIUpPTaMH. 3JHAYCHHE CIIOXKHBIX 3(QUPOB B MPUPOJE U
KU3HU 4esioBeka. OmoenbHble npeocmasumeny KUCIOM UHO20 CMPOEHUSL:
0J1eUH08asl, TUHOIe8Asl, TUHOJICHO8As, AKPUTI08Asl, ujaseesas, OeH30UHAs.

XKuper kak cioxHbIe dQHUPHI TIUIEPUHA U KUPHBIX KapOOHOBBIX KHCIIOT.
PacturensHbIC ¥ )KHBOTHBIE KHUPBI, UX COCTaB. | UAPOIHU3 WM OMBUICHHUE KHPOB.
Msma. Cunmemuueckue motouue cpeocmsa (CMC). TlpumeHeHue )XupoB. 3amena
HCUPOB 8 MEXHUKE HENULYEBbIM CbIPbEM.

VYrnesoawl. Ilonsatue 00 yriaeBomax. [Joko3a Kak —TMpeacTaBUTENb
MoHocaxapuaoB. [loHaTHE 0 TBONCTBEHHON (DYHKIIMM OPraHUYECKOTO COCTMHECHHUS
Ha TMpUMEpPE CBOMCTB IIIOKO3bl KaK ajbJerujla ¥ MHOTOATOMHOIO CHUpTa —
NbJICTUAOCTIUPTA. BpOo’keHHE TIIOKO3bl. 3HAUYEHHWE W MPUMEHEHHUE TIIFOKO3BI.
DpyKmosa KaK usomep 21KO03bl.

Caxapo3za Kak MnpeJcTaBuTeb AucaxapuaoB. [Ipoussoocmeo caxapa.

Kpaxman u nemntonos3a Kak npeAcTaBuTeNu noiucaxapuaoB. CpaBHEHHE UX
CBOMCTB U Ouosornyeckas posib. [I[puMenenne »Tux noiarcaxapuiaos.

A3oTcoaep:xkaliue OpPraHu4YecKue CoeJIMHeHUs

AMUHBI. MeTuIaMUH Kak NpeICTaBUTENb anudaTH4ecKuX aMUHOB U aHUJIUH
— Kak apoMarndyeckux. OCHOBHOCTh AMHHOB B CpPAaBHEHUU C OCHOBHBIMH
CBOMCTBAMH aMMHaka. AHMJIMH M €r0 CBOWMCTBa (B3aUMOJCHUCTBHE C COJISTHOM
KUCJIOTOM U OpoMHOM BOAOW). B3zaumnoe 6nusHue amomo8 6 MOAeKYIaAx
Op2aHuyecKux coeouHeHull Ha npumepe auunuxa. llomydeHue aHWIMHA TIO
peakiuu H. H. 3ununa. [IpumMeHeHue aHuIvHA.

AMHWHOKUCIIOTHI. [JIMIIMH W ajlaHWH KakK TMPEeICTaBUTEIN MPUPOIHBIX
amuHOKHcHoT. (CBOWCTBA aMHUHOKHUCIOT Kak aM(pOTEPHBIX OpPraHUYECKUX
COCIMHEHUN (B3aMMOJIEHCTBUE C IeTouyaMu U Kucjaotamu). OcobenHocmu
ouccoyuayuu  AMUHOKUCIOM 8 BOOHbIX pacmeopax. bunonsapuvie uoHwbi.
OOpa3zoBaHue MOJIUMNENTHAOB. AMHUHOKAIMPOHOBAsT KUCJIOTAa KaK TMPEICTABUTEIb
CUHTETUYECKUX aMUHOKHUCIIOT. [IoHATHE O CHHTETHYECKUX BOJIOKHAX Ha MpUMEpE
KamnpoHa. AMuHoxkuciomsl 6 npupode, ux ouonozcuvecxkas poiv. Hezamenumuvie
AMUHOKUCTIOMDL.

benku. benku kak nomunentuasl. CTpyktypa 0eaKoBbIX MosieKy1. CBOWCTBA
0enKkoB (TopeHue, TuaPoJIn3, [IBETHBIE peakiinu). buonornueckas poJjib OEIKOB.

HyknenHnoBbie kuciaotel. HykIeHMHOBBIE KHUCIOTHI KaK MOJUHYKICOTHIBI.
Crpoenue nykneoruna. PHK u JIHK B cpaBHenuu. Mx poib B XpaHEeHUU U
nepeaade HacleICTBCeHHONW HHbopManuu. [loHamue o0 2eHHOU UHICeHepuu u
buomexHono2uU.

I'enetnyeckass CBsI3b MEXKAY KJIacCaMu OPraHUYECKUX COECOUHECHUMU.
[ToHsiTHE O TEHETUYECKOU CBSI3U W F'€HETUYECKUX PSAIAX.



X¥MHuA U KHU3Hb

[TnactMaccel 1 BosnokHa. [lonnMepu3anus 1 MOIMKOHIEH AL KaK CIIOCOOBI
IOJIy4YEHUSI CHUHTETHYECKHX BBICOKOMOJEKYJSPHBIX coeauHeHuil. IlomyueHue
HCKYCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI XUMUYECKON
MonuduKanue MNPUPOTHBIX MonuMepoB. CTpoeHHEe TMOJMMEPOB: JHHEHHOE,
IIPOCTPAHCTBEHHOE, CETYATOE.

[lonsTne o turactmaccax. TepMomIacTUYHBIE M TEPMOPEAKTHUBHBIE
nosuMepbl. OTHenbHbIE TPEICTABUTENId CUHTETHYECKUX U HCKYCCTBEHHBIX
NoJIUMEPOB:  (eHoI0hOPMANIbICTHAHBIE CMOJIbI, TOJUBUHWIXJIOPUA, Te(IIOH,
HEJUTYJIOU]T.

[lonsiTue 0 XUMHUYECKUX BOJIOKHaX. HarypalibHble, CHHTETUYECKHUE W
HUCKYCCTBEHHBIC BOJIOKHA. Kmaccudukamuss W OTACIBbHBIE MPEACTaBUTEIH
XUMUYECKAX BOJIOKOH: aleTaTHOe (TpUAIETATHBIA IIENK) H  BUCKO3HOE,
BUHUNXTIOPUOHOE (XNOPUH), NOJUHUMPUTIbHOE (HUMPOH), NOIUAMUOHOE (KANPOH,
HAlI0H), nonudupnoe (nascam).

®epmeHThl. DEepMEHTHl KaKk OWOJOTMYECKHE KATalu3aTopbl OENKOBOM
npuponbl. Ilonatue o pH cpenpl. OcCOOEHHOCTHM CTpPOEHUSI U CBOMCTB
(cenexkTUBHOCTh U 3(PPEKTUBHOCTD, 3aBUCUMOCTh JACHCTBUSI OT TEMIEpPaTyphbl U
pH cpensl pactBOpa) (QEpMEHTOB MO CPaBHEHMIO C HEOPraHUYECKUMHU
Karajau3aTtopamMu. Ponb (hepMEHTOB B )KU3HEACATEILHOCTU )KUBBIX OPTaHU3MOB U
IIPOU3BOJCTBE.

Buramunsbl. [loadarue o ButammHax. Buabsl BUTaMUHHOM HEIOCTATOYHOCTH.
Knaccuduxanus ButamuaoB. Butamun C kak npeacTaBUTENb BOJIOPACTBOPUMBIX
BUTAMHHOB U BUTAMUH A KaK MPEICTABUTEIb JKUPOPACTBOPUMBIX BUTAMUHOB.

['opmoHnbl. [loHATHE O TOPMOHAX KaK OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX,
BBINOJIHSIOIMMUX DSHIOKPUHHYIO PETryJSIUUI0 KU3HEACATECIIbBHOCTHU OpPraHU3MOB.
Baxxneiiime cBOWCTBa TOPMOHOB: BBICOKas (pu3mosiornueckasi aKTHBHOCTD,
JTUCTAHIIMOHHOE JCHCTBUE, OBICTpOoe paspylieHne B TKaHiX. OTaenbHbIe
MPEACTaBUTEIM TOPMOHOB: WMHCYJIMH M afapeHanuH. [Ipodunaktuka caxapHOro
nuabera. [lonsamue o cmepouoHbIX 20pMOHAX HA NpUMeEpPe NOTI0BbIX 20PMOHOS.

JlekapcTBa. JIekapcTBeHHass XUMUS: OT ATPOXMMHUU U (hapMakoTepanuu 10
XUMHUOTepanuu. AHTHUOMOTHKHM M AucOaktepuo3. HapkoTuueckue BeliecTBa.
Hapkomanus, 6opb0a ¢ Helt u npodunaktuka. Penenue 3aad 1mo opraHuyecKou
XUMHH.

Pemenue 3ama4 Ha BBIBO (hOPMYJTBI OPTaHUYECKUX BEIIECTB MO MPOAYKTaM
CrOpaHUs U MAaCCOBBIM JOJISIM 3JIEMEHTOB.

HMemoHncTpanuu. [lnaBieHue, oOyriMBaHWE W TOPEHHE OPTraHUYECKUX
BeIeCTB. Mozenu MOJIeKys NPEACTaBUTENEN Pa3IMYHBIX KIACCOB OPraHMYECKUX
coennHeHnid. ['opeHme MeraHa, »TwieHa, auerwieHa. OTHOIIEHHE METaHa,
ATUJICHA, alleTUJIeHa W OeH30Jla K pacTBOpaM IMepMaHraHaTa Kajius U OpOMHOM



Boje. Ilomyuenne sTwiieHa peakuuen OeruapaTaluyy 3TaHojda, ALETUIEHA —
TUApOJIM30M KapOujga Kanblivs. PasznokeHue Kaydyka TIpU  HarpeBaHUU,
UCIIBITaHUE MPOAYKTOB Pa3NIOKEHHsI Ha HempeneiabHocTh. Kosuekuus oOpasion
HeTH U HEPTENPOIYKTOB, KAMEHHOTO YIJIA U MPOAYKTOB KOKCOXHMHUYECKOTO
npou3BojicTBa. OKuUCIEHHE cnupTa B anbAeruia. KauyecTBEHHbIE peakiuu Ha
MHOTOAaTOMHBIE CHHUPTHI. PacTBOpuMOCTb (eHoJla B BOJAE TMpPU OOBIYHOM
TeMIiepaType U npu HarpeBaHuu. KadectBeHHbIe peakiuu Ha (eHon. Peakius
«cepeOpsTHOTO 3epKajiay albJeruJoB U IIIOKO3bl. OKHCIEHHE albJeTH/IOB U
TJIFOKO3bI B KUCIIOTY ¢ nomolbio ruapokcuaa meau (I1). KauectBennas peakius
Ha kpaxmai. Komnekuus a¢upHbix Macen. Komiekius miacTMace U U3Ienuil u3
Hux. KoJekius HCKyCCTBEHHBIX BOJIOKOH M M3JENUiA U3 HHUX. B3aumopeicTeue
aMMUaKka U aHWUJIMHA C COJISTHOM KucioToil. Peakiusa anunuHa ¢ OpOMHON BOJIOM.
JlokazarenbCcTBO HaNMMUUS (PYHKIIMOHAJIBHBIX TPYII B pacTBOpaX aMHHOKHCIIOT.
PactBopenne u ocaxnenue OenkoB. llBetHble peakuuu OenkoB. ['opeHue
NTUYBETO TIepa U mepcTsiHoi Hutu. Monens moiekyibl JJHK. Ilepexoasi: aTanoNn
— 3TUJIEH — 3TWICHIJIMKOIb — 3THICHIHKONAT Menu (I1); stanHon — 3Tanans
— o2ra”oBasg KucioTta. Komuteknus nacTMacc, CHHTETHYECKHMX BOJIOKOH U
u3enni u3 Hux. PasnmokeHue mepokcua BOJOPOAA KaTana3od ChIpOro Msca u
ceiporo kaprodens. Komnexkuus CMC, cogepxammumx 3H3UMbL. VcnibiTanue cpeabl
pactBopa CMC unaukaropHoi Oymaroi. Kosuiekuuss BATAMUHHBIX MpPENapaToB.
HcnpiTanue cpelpl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHAMKATOPHOM OyMaroil.
HcnbITanne anTevyHoro npenapara MHCyJIMHa Ha OeJIoK.

JlaGopaTopHbie onbIThbl. M3roTOBIIEHHE MOJENEH MOJEKYJ OPTraHUYECKUX
coenuHeHni. O3HAKOMIJICHHE C KOJUICKITMEH 00pa3IioB HEPTH, KAMEHHOTO YIJIS U
NPOAYKTOB UX TmepepaboTku. OOHapyKeHHEe B KEPOCHHE HEMpeaesbHbIX
coenuHeHni. O3HAKOMJIEHUE C KOJUICKIIMEH KaydyyKOB W 0OpasliaMu U3JIeTuil u3
pe3uHbl. PacTBOopeHue riuueprHa B BOJAE U B3aUMOJICUCTBHE C THUIPOKCUIAOM
Menu (II). CBoiicTBa YKCYCHOM KHCIOTBI, OOIIME CO CBOMCTBAMU MHUHEPAIbHBIX
KUCIOT. JloKa3aTenbCTBO  HENPENEIBbHOIO  XapakTepa  KUIKOTO  KUpa.
B3aumopeiicTBue riroko3sl U caxaposbl ¢ runpokcuaom meau (11). KauectBennas
peakiusi Ha KpaxMmai. O3HAKOMIIEHHE C KOJUIEKIMEH IUIacTMacC W HM3JEIud U3
HUX. O3HAKOMJIEHHE C KOJUIEKIIMEN UCKYCCTBEHHBIX BOJIOKOH W U3JIEJIUNA U3 HUX.
PactBopenue 6enkoB B Boge. OOHapykeHre 0eaKkoB B Moyioke. O3HAKOMIIEHUE C
KOJUICKIIUEN CHUHTETUYECKHUX BOJIOKOH U M3AeIuil M3 HuUX. O3HAKOMIICHUE C
kosuekuueit CMC, conepkammx sH3uMbl. Mcnbitanue cpeasl pactBopa CMC
WHJUKaTOpHOU Oymaroil. O3HaKOMJIEHHE C KOJUIEKIIMeH BUTaMUHOB. McnibiTanue
Cpe/bl pacTBOpa aCKOPOMHOBOM KUCJIOTHI MHIUKATOPHOU OyMaroi.

[Ipaktuueckass padora Ne 1. PemieHue sSKcHepUMEHTANBHBIX 3a7ady Ha
UACHTU(DUKAIINIO OPTaHUYECKUX COCTUHEHUH.

[Ipaktrueckas pabora Ne 2. Pacmo3HaBanue miacTMacc ¥ BOJIOKOH.



OBLIASA XUMUA
IlepuoanyecKui 3aK0H U CTPOCHHE aTOMA

Otkpeitue 1. . MenneneeeiM  [lepuoandeckoro 3akoHa. Ilepgvie
NONBIMKY ~ KAACCUDUKAYUU  XUMUYECKUX dlleMeHmos. BakHelme MNOHATHS
XUMHH: aTOM, OTHO CHUTEJbHAs aTOMHas M MOJEKyJsipHas Maccbl. OTKpbITHE
. . MenpneneeBbiMm  Ileproanueckoro 3akoHa. Ilepuoguueckuii 3aKOH B
dbopmymuposke J1. 1. Menneneena.

ITepuomnueckas cucrema /[I. . MenneneeBa. Ilepuomuueckas cucrema
. U. MenneneeBa kak rpaduueckoe ortoOpakenue Ilepuoamueckoro 3akoHa.
Pa3znmuunbie BapuanTel [lepuonnueckoii cuctemsl. [leproasl u rpymnmsl. 3HaueHHe
[Teproanueckoro 3akoHa u lleproaguueckon CUCTEMBL.

Crtpoenue aroma. ATOM — cJ0XHas yacTuna. Omxpuvimue 31eMeHmAapHbiX
yacmuy u cmpoenus amoma. SIApo aroma: NpOTOHBI U HEUTPOHBI. M30TONBI.
Hzomonvl 6000poda. DNEKTPOHBL. DJNEKTPOHHAsT O000JIOYKA. DHEPreTUYECKHM
ypoBeHb. OpOutanu: s- u p- d-Opbéumanu. PacripeneneHue 3JIEKTPOHOB IIO
HPHEPreTUYECKUM YPOBHSIM M OpOUTASIM. DJIEKTPOHHbIE KOH(MUTYypallud aTOMOB
XUMUYECKUX DJIEMEHTOB. BaneHTHbIe BO3MOXXHOCTH aTOMOB XHMHUYECKHUX
AJIEMEHTOB.

[lepuonnuecknii 3akoH M crpoeHue aromMa. (COBpEMEHHOE TIOHSTHE
xuMuyeckoro snementa. CoBpemenHas popmynupoBka I[lepuoandeckoro 3aKoHa.
[IpyuriHa NEPUOAUYHOCTH B H3MEHEHUH CBOMCTB XHMMHUYECKHX 3JIEMEHTOB.
Oco0OEHHOCTH 3aIlOJIHEHHS SHEPTeTUUECKUX YPOBHEW B AJIEKTPOHHBIX 000J0YKaxX
aTOMOB NEPEXOAHBIX AJIEMEHTOB. DIIEKTPOHHBIE CEMENCTBA AJIEMEHTOB: S- U  p-
anemenmsl; d- u f-onemenmeoi.

Crpoenne Bemecrsa

KoBanentnas xumuueckass cBsa3b. IloHsATHE 0 KOBajeHTHOM cBs3u. OOIas
ANeKTpoHHasd mnapa. KpaTHOCTh KOBAJICEHTHOM CBS3U. DJIEKTPOOTPULIATEIBHOCTD.
Ilepekpvisanue snekmponHblx opoumanet a- u p-ceazu. KopajneHTHas nossipHas
M KOBAJICHTHAsl HEMOoJsipHas XuMU4eckue CBs3u. OOMEHHBIH UM JTOHOPHO-
aKLENTOPHBIA MeXaHU3Mbl OOpa30BaHMsI KOBAJIEHTHOW CBs3u. BemecTsa
MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOEHHMS. 3aKOH MOCTOSIHCTBA COCTaBa JJist
BEIIECTB MOJIEKYJIIPHOTO CTPOEHUSI.

HNonnass xumunueckas cBsi3b. KaTMoHbl M aHHMOHBI. MOHHas CcBsI3b U €€
cBorcTBa. MOHHAs CBA3b KaK KpaMHUM Cily4all KOBAJIEHTHOM IOJSAPHOM CBS3H.
Dopmynvras eounuya eewjecmea. OmMHOCUMENLHOCMb O€NeHUs XUMUYECKUX
ces3ell Ha Munbi.

Mertannuyeckass xumMuueckas CBs3b. OOmme (Qu3nyeckue CBOMCTBA
METAIIOB. 3a8UCUMOCTb JIEKMPONPOBOOHOCIU MEMANI08 OM MeMnepamypeol.
CmunaBel. Yepuvie u ysemmsie cniagol.

ArperatHble cocTosiHUsL BemiecTBa. ['a3pl. 3akoH ABorajapo sl ra3os.
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Monsipablit 00beM ra3000pa3HbIX BelecTs (pu H. y.). XKuakoctu.

Bonopomnas xumudeckas cBsi3b. BomopomHasi CBS3b KaK OCOOBIN cirydaid
MEKMOJICKYJIIPHOTO B3aUMOACHCTBHsI. MeXaHn3M ee 00pa30BaHUs U BIMSHHE Ha
CBOMCTBa BEIIECTB (HAa MpUMEpe BOAbl). Mcnoavzosanue 600vbi 8 Ovbimy U HA
npouzeoocmee. BHympumonekynsipuas 6000poOHAs C8A3b U ee OUON0SUYECKAs]
poib.

Tunbel kpuctaumueckux pemerok. Kpucrammueckas pemerka. HMonnbie,
METAJUINYECKUE, AaTOMHBIE W MOJEKYJSIPHBIE KPUCTAUIMYECKHE PEIIETKH.
Annotpornusi. AMop¢HBIE BEIECTBA, UX OMAUYUMEIbHbIE CBOUCMEA.

Uucteie BemectBa U cMecd. CMecM HM  XUMHYECKHME COCIUHEHUS.
['oMoreHHbIE U reTeporeHHble cMecu. MaccoBasi 1 00ObeMHas 107U KOMIIOHEHTOB
B cMmecu. MaccoBas noJigd mpumeceil. PelreHue 3amad Ha MacCOBYHO JOJIHO
npumeceil. Kraccugurkayus eewgecme no cmenenu ux 4ucmomsi.

Hucnepcusie cuctemsl. [lonsitue nucnepcHoi cucremsl. Jlucnepcnas ¢asza u
nucnepcuonHas cpena. Kiaccudukauus aucnepcHslx cucreM. Konnouownwie
oucnepcHvle cucmembl. 301U U 2eau. 3Hauenue OUCNEPCHbIX CUCmeM 8 npupooe u
JICU3HU YeN06eKd.

3JI€KTpOJII/ITI/I‘-leCKaH AUCCOIINAIINA

PactBopbl. PacTBOphl Kak TOMOTEHHBIE CHUCTEMBI, COCTOSIIME U3 YacCTHII
pacTBOPUTENIS, PACTBOPEHHOI'O BEIIECTBA M MPOAYKTOB MX B3aUMOJCHCTBUA.
Pacmeopenue kax gusuxo-xumuveckuui npoyecc. MaccoBasi 10J1s1 paCTBOPEHHOTO
BelllecTBAa.  [umbl  pacTBOpPOB.  Monsapnas — Konyewmpayus  8eujecmsd.
Munepanvrule 600bi.

Teopus AJIEKTPOITUTHYECKON JIUCCOLALINM. DJIEKTPOIUTHI 51
HESJICKTPONIUTHL. CTENEeHb JJIEKTPOIUTHUECKOW auccounanuu. CuiabHbIE U
ciaOble DJIEKTPOJUTHI. Y PaBHEHUS JICKTPOJUTUUECKON qucconuanuu. Mexanuzm
ouccoyuayuu. Cmynenuamas ouccoyuayus. Booopoonuviii nokazameis.

Kucnorel B cBeTe TEOpUU HIEKTPOJMTHYECKOM auccorumanuu. OOmue
CBOMCTBA HEOPTAHUYECKUX U OPraHUYECKUX KHUCJIOT. Y CIOBHUS TEYEHUS PEaKUUU
MEXIy OJJIGKTpOIuTaMu g0 KoHua. Creyughuueckue ceoticmea a3o0mHol,
KOHYEHMPUPOBAHHOU CEPHOU U MYPABLUHOU KUCTIOM.

OcHoBaHUS B CBETE TCOPpHUHU BHGKTPOJ'H/ITI/I‘-IeCKOI;'I Aucconuanmmy, HX
KJ'IaCCI/I(l)I/IKaLII/IH u O6H_II/IC CBOMCTBA. AMUHbI Kax opeaHuvecKkue OCHOB6AHUAL.
Cpaeﬁeﬁue CBOUCMB ammuaxkd, memuiamurna u aHujiuHA.

Comm B CBETC TCOPUU  DJICKTPOJUTHYCCKOH  TUCCOIMAIIIH, X
kiaccudukammsa u obmue cBoiictBa. Coau Kucavle u ocHogHvle. Conu
opeanuyeckux kuciom. Moiia. DNEKTPOXUMUYECKUN PsiJl HAPSDKCHUM METAJIOB
U €ro WCIOJNb30BAaHWE [IJII XapaKTEPUCTUKH BOCCTAHOBUTEIBHBIX CBOWCTB
METaJIOB.

['uaponus. Cnyuau rugponusa coneil. Peakiusi cpenst (pH) B pactBopax
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TUAPOHUIYIONTUXCS CONEH. [ uoponu3 opeanuieckux euyecms, e2o 3Havenue.
XuMHYeCKHe peakuuu

Knaccuduxaiuys XuMudecKux peaknuil. Peaxyuu, uoywue 6e3 uzmeHeHusl
cocmasa seujecma. Kinaccupukarys 1mo 4ucily ¥ COCTaBy pearupyrolinx BEIIeCcTB
U TIPOYKTOB Peakiuu. Peakiuu pa3ioKeHus, COSTMHCHIS, 3aMEeIeHUs 1 0OMEeHa
B HEOPTraHUYECKON XUMUH. Peakyuu npucoeounenuss, omuenieHus, 3ameueHus u
usomepuzayuu 8 opeanudeckou xumuu. Peaxyuu noaumepuzayuu xax uacmmolii
caAyHail peakyuii npucoeoUHeHusl.

TeroBolt 3hdexT XUMHUECKHX peakuuid. ODK30- U IHIAOTEPMHUYECKUE
peakiuu. TepMoxuMuUYecKue ypaBHEHHUs. PacyeT KojauyecTBa TEIUIOTHI IO
TEPMOXUMHUYECKUM YPaBHECHUSIM.

CkopocTh XMMHUYECKMX peakuuid. [loHATHE O CKOPOCTH XHMHYECKHUX
peaKklMii, aHAIUTHUYECKOE BBIPAXKEHUE. 3aBUCUMOCTb CKOPOCTH PEAKLUUU OT
KOHILICHTPALIUY, JAaBJICHUSA, TEMIIEPATYphbl, NPUPOABI PEarupyrolux BELIECTB,
IUIOIA/IM X COIPUKOCHOBE HUS. 3aKOH JEUCTBYIOIIMX Macc. Pewienue 3a0ay Ha
XUMUYECKYIO KUHETUKY.

Karanu3z. Karanm3zaropsl. Katanus. [ omocennvi u 2cemepocentulil Kamanus.
[IpuMepbl KAaTAIUTUYECKUX MPOIECCOB B MPOMBIINIICHHOCTH, TEXHUKE, OBITY.
depMEHTHl M HMX OTJIMYMS OT HEOPTaHWMYECKUX Kartaiu3aTtopoB. [IpumeHeHue
KaTaJn3aTopoB U (hEPMEHTOB.

Xumuueckoe paBHoBecwe. OOpartumble U HEOOpaTUMbIE  pPEAKIUU.
XUMUYECKOE PaBHOBECHE U CHOCOOBI €ro CMEUICHHs Ha MpUMEpe MOTyYEeHHs
ammuaka. Cunmes ammuaxa 6 npomviunennocmu. Ilonamue o6 onmumanbHbix
YCIOBUAX NPOBEOEHUS MEXHOIO2UYECKO20 NPoyeccd.

OKUCANTENBHO-BOCCTAHOBUTEIIbHBIE MPOLIECCHI. OkucauTenbHO-
BOCCTAHOBUTEJbHBIE peakiuu. OKUCIUTENIb U BOCCTaHOBUTENb. OKHUCIECHUE U
BoccTaHoByieHUEe. CoCTaBleHUE YPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii METOAOM 3JIEKTPOHHOIO OanaHca.

OOmme cBOMCTBA METANIOB. XHMHYCCKHE CBOMCTBA META/NIOB KakK
BOCCTaHOBUTENCH. Bj3aumMozeicTBue MeETallIOB C HeMmeTallaMH, BOJIOH,
KMCJIOTAaMH U paCTBOpaMH cosier. MerauioTepmusi.

Koppo3usi MeTauioB Kax OKUCIUMENbHO-80CCMAHOSUMENbHbIU NpOoYecc.
Crioco0b! 3a1UThl METAJITIOB OT KOPPO3HH.

OO01e cBOIiCTBA HEMETAJUIOB. XMMHUYECKHE CBOMCTBA HEMETAJIOB Kak
OKHCIUTENEH. B3anmMmomencrsue ¢ MeTaulaMy, BOAOPOJAOM W JAPYTHMH
HeMeTtantaMu. CBoiicTBa HEMETAJUIOB KaK BOCCTaHOBUTEIIEH. B3anMonencTBue ¢
IIPOCTBIMHU U CJIOKHBIMH BEIIECTBAMHU-OKUCIHTEISIMU. OOwas xapakmepucmuka
2aJ102eHO8.

Onextponu3. Obwue cnocodvl nNoOAYy4eHus Memanios U HeMemaulos.
DNEKTpoJIM3 PACTBOPOB M PACIUIABOB AJIEKTPOJUTOB Ha MpUMEpEe XJopuaa
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HaTpUsl. DJNEKTPOJUTHYECKOE MOJydeHue amtoMuHus. [IpakThueckoe 3HaueHHE
IEKTPONIN3A. [ anb8aHONIACMUKA U 2ATbEAHOCTNESUS.

3akimoueHue. [lepcrieKTuBbI pa3BUTHS XUMUYECKOW HAYKH W XUMHYECKOTO
MPOU3BOJICTBA. XUMHUSI U IPOOIEMa OXPaHbl OKPYKAIOIIEH CPEJIbI.

JNemoncrpanuu. Paznuunbie ¢dopmbl [lepuoanueckoit cuctemsr [[. .
MenpeneeBa. Mojenb KpUCTAIUIMYECKOW pelIeTKy XJopuaa HaTpus. OOpasiibl
MUHEPAJIOB C HOHHOW KPUCTAIUIMYECKOW PELIETKOM: KaJdbLUWTa, Taiuta. Moaenu
KPUCTAJUIMYECKUX PEIIETOK «CyXOro JpAa» (Wiu mona), anmasa, rpadura (uiu
KkBapia). Mojenb MoJIIpHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHUSI BOJIBI.
OOpa31ipl pa3IMYHbIX JUCHEPCHBIX CHCTEM: SMYJIbCHM, CYCIEH3UM, a’po30JieH,
rened u 3oned. Koarymsuusa. Cunepesuc. Dddexkr Tunnans. HcnbeitTanue
pacTBOPOB DJJIEKTPOJIMTOB M HEIEKTPOJIUTOB HA MPEAMET JHUC COLMALNH.
3aBUCHUMOCTb CTEIEHH SJIEKTPOJIUTUUECKON NUCCOLMAIUN YKCYCHOW KUCIOTBI OT
paz0aBrieHus pactBopa. I[lpumepbl peakumii HOHHOTO OOMEHa, HAYIIUX C
oOpa3oBaHHEM OCajKa, Ta3a WIM BOJAbl. XUMHUYECKHE CBOWCTBA KHUCIOT:
B3aMMOJICUCTBHE C METaJUIaMU, OCHOBHBIMHU U aM(OTEPHBIMH OKCHIAAMH,
OCHOBaHMSIMU  (IIeI0YaMM W HEPAaCTBOPUMBIMU B BOJIE),  COJIAMH.
B3aumopericteue a30THOMN KHUCJIOTBI c MEJIBIO. OOyrnBanue
KOHICHTPUPOBAHHOW CEPHOM KHCIOTOM caxapo3bl. XUMHYECKUE CBOMCTBA
LIEJIOYEH: peaklusl HENTpaau3aluK, B3aUMOJACHCTBUE C KUCIOTHBIMUA OKCHUJIAMMU,
coisiMu. Pa3nmoxkeHne HEpacTBOPMMBIX B BOJE OCHOBAHWN MPU HATPEBAHHM.
XYMMHUYECKHE CBOMCTBA COJICH: B3aMMOJCHCTBHE C METaUIaMH, KHCJIOTaMU,
niesioyamMu, ¢ JApyrumu cossiMu. ['maponu3 kapOupa kanbius. M3yuenue pH
pPacTBOPOB THUAPOJU3YIONIUXCS COJed: KapOOHATOB IIEJOYHBIX METAJIOB,
XJopuaa M alerara aMMOHHUA. OK30TEPMHYECKHE W  SHIOTEPMHUYECKHUE
XAMHUYECKUE peakuuu. TenaoBbIe SABIEHUS PU PACTBOPEHUU CEPHOU KHCIIOTHI U
aMMHUAYHOU CEJINTPbl. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT NPUPOJIbI BEIIECTB HA
MPUMEPE  B3aUMOJICUCTBHUS  PACTBOPOB  PA3JIMYHBIX  KHUCIOT  OJIMHAKOBOM
KOHIICHTPAIIUU C OJMHAKOBBIMU KyCOYKaMH (TpaHyJlaMH) IIUHKA U OJMHAKOBBIX
KYCOYKOB pa3HbIX META/UIOB (Mar"usi, 1MHKA, eje3a) ¢ PacTBOPOM COJISTHOM
KUCJIOThI. B3ammoneincTtBue pacTBOPOB CEPHOM KHUCIOTBI C PacTBOpaMU
TUOCyNb(paTa HATPUs PA3TUYHON KOHLECHTpAMM U TeMmIieparypbl. Mojernb
KUIIALIETO cyosl. Pa3znoxkeHne nmepokcuaa BOAOPO/Ia C MOMOIIBI0 HEOPTraHUUYECKUX
katanu3atopoB (FeCl2, KI) u npupogHsix 0OBEKTOB, COJACpIKAIIUX KaTayiazy
(ceipoe Mmsico, kaprodens). I[Ipocrteilmme OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIC
peakiuu: B3aWMMOJICHCTBUE IIMHKA C COJISTHOM KMCJIOTOM W *Keje3a ¢ Cylb(paTom
Meau (II). Mogenbs nsaekTpoim3epa. Mojenab 2JIEKTPOIW3HONM BaHHBI  JIJIs
MOJIyYEHUS ATFOMUHUSL.

JlaGopaTopHbie onbIThl. OnpeneneHue TUIMAa KPUCTALITMYECKOW PElIeTKH
BEILECTBA U OMMCAHUE ero CBOMCTB. O3HAKOMIIEHHE C TUCTIEPCHBIMU CUCTEMAMH.

Peakuun, waymme ¢ oOpa3oBaHMeM oOcCajka, Ta3a WIA  BOJBI.
B3aumojieiicTBruE CONMSIHON KUCTOTHI C IMHKOM, okcusioM meau (1), ruapokcuiom
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meau (II), kapGonarom kanpuus. B3anMopelicTBue pacTBOpa THAPOKCHUIA HATPUS
C COJITHOM KHUCJIOTOM B MpUCYTCTBUM (PeHoNdTarenHa, ¢ pacTBOPOM XJIOpHIA
xkenesa (I1I), ¢ pactBopom comnu amromunus. B3aumoaeiictBue pactBopa cyiabdara
menu (II) ¢ >xeme3oMm, HM3BECTKOBOM BOJIOM, PAcTBOPOM XJIOpHAA KaJbIIMS.
[Tonydyenue ruapokapOOHATa KaJlblUsg B3aMMOJICUCTBHEM H3BECTKOBOM BOJBI C
okcugoMm yriepona (IV) (BbiapixaeMblit Bo3ayx). VMcmbiTaHue WHIUKATOPOM
pacTBOPOB THAPOIMU3YIOIIUXCS W HETHAPOIM3YHOIIMXcS coned. Peakuus
3aMellleHus Meau kene3oM B pactBope cynbdarta wmenu (II). ITlomydenwue
KHCJIOPOJA pa3joKeHUEM MEPOKCUAA BOJOPO/a C MOMOIIBIO JUOKCHIA MapraHIia.
[TonyueHne BOIOPOAA B3aUMOJEUCTBUEM KHUCIOTHI C MUHKOM. O3HAKOMIIEHHE C
npenaparamMu ObITOBOM XUMUH, COJAEPKAIMMHU SH3UMBI.

[Ipaktuueckast pabota Ne 1. [TonydyeHue u pacriozHaBaHHE Ta30B.

[Ipaktnueckass pabora Ne 2. PemieHune SKCHEpUMEHTAIBHBIX 337a4 Ha
UACHTU(DUKAIINIO HEOPTAaHUYECKUX U OPTaHUYECKUX COEIUHEHUM.

[Ipaktrueckast pabora Ne 3 (1y1st IByX4acoBOTrO BapuaHTa U3yUEHUS Kypca).
['eHeTnyeckasi CBsI3b MEXAY pPa3IMUYHBIMH KJIACCAMH HEOPTraHUYECKUX |
OpTraHUYECKUX BEIIECTB.
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TemaTnueckoe nIaHupoBaHue npeaMmera « Xumus» (0a30Bblii ypOBEHb)

10 — 11 kaaccel (70 yacoB)

10 kiacce (35 yacoB)

Ne HaumeHnoBanue TeM Koauuect XapaKTepl/ICTI/IKa OCHOBHBbBIX BH/IOB 1€ATCJIBbHOCTH
m\in BO 4YacoB o0y4arierocst
Hcronp30BaTh OCHOBHBIE MHTEIUIEKTYaJIbHBIE oniepaiu ((hopMyIHupoBaTh
1 MeToabl MO3HAHUSA B 1 Y paunu ((popmynmp
TUIIOTE3Y, IPOBOIUTh AHAINU3 M CHUHTE3, 0000IIEHNE, BBISBIATH
XUMUH NPUYMHHO-CJIC/ICTBEHHBIE CBSI3M), TPOBOJIUTH SKCIIEPUMEHT U
(UKCUPOBATh €ro pe3yabTaThl € IMOMOLIbIO POJHOIO A3bIKA U A3bIKA
XUMHU
Oprannyeckue BemiecTBa (29 yacon)
Teopusi XMUMHYECKOT0 CTPOEHNSI OPraHUYECKUX coelnHeHni (3 yaca)
2 | TlpeaMer opraHM4ecKOd XUMHH. 1 Pa3znuuams ipeMeThl OPraHUYECKOM W HEOPTaHUYECKONW XHUMHH,
JlaGopaTopHbie ONBITHI. MHUHepaJbHbIE U OpTraHUYeCcKHe BellecTBa. Kraccugpuyuposams
1. Onpenenenne >IEMEHTHOTO OpraHM4YeCcKHe BEIIeCTBa IO UX IMMPOUCXOKACHHUIO Ha IIPHUPOJHEBIC,
COCTaBa OPraHMYCCKUX HCKYCCTBEHHbIE U CUHTETUYECKHE.
COCTMHCHUI. Ilpoeooums u nabarooams XUMAYECKUU SIKCIIEPUMEHT.
Teopus crpoeHus
3 p p 2 ObvsacHams IPAUIUHBI MHOTOO0Pa3Hs OPTaHUYSCKUX BEIIESCTB U

OpTaHUYECKHUX COCTUHEHUU.
JlaGopaTopHbie ONBITHI.

2. UsroroBinenue Moaeneu
MOJIEKYJT OPTaHUYECKHUX
coeuHeHUu

OCOOEHHOCTH CTPOEHUs aToMa yriepoja. Paznuuams NOHATUSA
«BAJIECHTHOCTH» U «CTENIE€Hb OKUCIIEHUS», ONepupo8ans UMH.
Ompasicams cOCTaB U CTPOEHUE OPTAaHUUECKUX COEIUHEHUM C
MOMOIIBIO CTPYKTYPHBIX (DOPMYII U MOOenuposams UX MOJIEKYJIbI.
Paznuuams NOHATHST KU30MEP» U KTOMOJIOTY.

Hasvieams n3ydeHHbIE MOJ0XKEHUS TEOPUN XUMHUUYECKOTO CTPOESHUS
A. M. byTtneposa.
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YrjeBoaopoabl 1 UX NPUPOAHbIE HCTOYHHKH (9 YacoB)

IIpupoaHbIii Ta3 KaKk UICTOYHUK
YIJIEBOAOPOJIOB.

1

Xapaxmepuzosams cOCTaB U OCHOBHBIC HAIIPABIICHUS
HCIIOJIB30BAaHMS U ITepepaOOTKHU IPUPOIHOTO Ta3a. Ycemanasiusamo
3aBHCHMOCTh MEX1y 0ObeMaMHt JTIOOBIYHM IPUPOIHOTrO ra3a B PO u
OroKeTOM. Haxooums B3aNMOCBSI3b MEXKY U3y4aeMbIM
MatepHaioM u Oyayiiei npodecCuoHaIbHON eI TeIIbHOCTHIO.
ITpaBuiia 3KOJIOTMYECKH TPAMOTHOT'O TIOBEJICHHS U OE30I1acCHOTO
oOpallleHusI ¢ IPUPOJAHBIM I'a30M B OBITY U Ha IPOU3BOJICTBE.

[IpenenbHbIC YyrIeBOAOPOABI.
AJIKAHBI.

OmnpenensaTs NPUHAMIEKHOCTD BEIIECTB K PAa3JIMYHBIM THUIIAM
(TIpenenabHBIM WK HEeIpeAeIbHbIM) U KJlaccaM YTJIEBOJIOPOI0B.
Ha3piBaTe uX 0 MEXAyHapOAHOW HOMEHKJIATYPE, XapaKTepHU30BaTh
CTPOEHHUE U CBOMCTBA BAXKHEHIINX IpeJicTaBUTENeH, HaOI01aTh U
OIMCHIBATH JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT C IOMOIIBIO POJHOTO
SI3bIKA M A3bIKa XUMHUHU. O0001IaTh 3HAaHUS U eJ1aTh BBIBOJBI O
3aKOHOMEPHOCTAX U3MEHEHHUSI CBOMCTB yIJIEBOJOPOIOB B
FOMOJIOTHYECKUX psiiax. PaznnyaTe NOHITHUSA «M30MEP» U «KTOMOJIOD».

OTUIICHOBBIE YTJIEBOJIOPObI, UIHU
AJIKCHBI.

JlabopaTopHbie ONBITHI. 3.
Ob6Hapy>keHHe HeTpeaeIbHBIX
COEIUHEHUHN B KHUIKHUX
HedTenpoayKTax.

Hasvieams 1o MEXAyHaApOJIHOW HOMEHKIIATYPE AJIKEHBI C IOMOIIBIO
POJHOTIO SI3BIKA U A3bIKa XUMHUH. Xapakmepuzoeams CTPOCHUE,
CBOMCTBA, CIIOCOOBI MTOJIy4EHUs ¥ 00J1aCTU NPUMEHEHUS dTUJICHA.

Habnwooams, caMOCTOATENBHO nPOBOOUMb U ONUCHIBANb
XUMHYECKHUN IKCIEPUMEHT.

Yemanasnueams 3aBUCUMOCTE MEXKTy THIIOM CTPOCHHUS
YTJIEBOAOPO/Ia U €r0 XUMHUUYECKUMH CBOMCTBAMH Ha MPUMEpPE
JIOTHYECKHUX CBS3EU: MPEACIbHBIA — PEaKIUU 3aMEIICHUS,
HEMpeIeTbHBIN — peaKIny NPUCOCTUHCHUSL.

JIMeHOBBIE YIIIEBOIOPOIBI.
Kayuyxku.

Haszvisamo no MEXTyHapOJHOMN HOMEHKJIAType JIUEHBI.
Xapaxkmepuzoéams CTPOEHHE, CBOICTBA, CHOCOObI NONYYeHus W
obmactu nmpumeHenus 1,3-OyTanneHa.

Habniwooams u onucvléams NEMOHCTPAllUOHHBIM XUMHYECKUN
SDKCIEPUMEHT.

ALICTHJI@HOBBIC YrjiieBo4OpOdbI,
NI aJIKUHBI.

Haszvieams 110 MCH(,HYHapOHHOﬁ HOMCHKJIATYPC AJIKMHBI C IMTOMOIIBIO|
POAHOTO sA3bIKa M AA3bIKa XUMHWHU.
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JlaGopaTopHble ONBITHI.
4. IlonyyeHue 1 CBOMCTBa
aleTHiIeHa.

Xapaxmepuzoeams CTpOEHHE, CBOWCTBA, CIIOCOOBI MMOJIy4YEHUS U
obJ1acTu NpU MEHEHUs aneTuiieHa. Habaiooams, camocmosamenbHo
npo8OOUMb U ONUCHIBAMb XUMUYECKUN dKcriepuMeHT. Omauuame
OCOOEHHOCTHU peaKLHil MPUCOCTUHEHHUS Y alleTHICHA OT PeaKIuil
NPUCOEIMHEHHUS STHIICHA

ApomaTHudecKue yriieBoI0pPO/ibl,

9 1 Xapaxmepuzoeams 0COOEHHOCTH CTPOCHUsI, CBOMCTBA U 00JIaCTH

HJIN apCHBI. MIPUMEHEHUsI O€H30J1a C IIOMOIIBIO POJHOTO SA3bIKA U SA3bIKA XUMHU.
Habnrooams u onucvieams 1€eMOHCTPAITMOHHBIN XUMUYECKUN
SKCHEPUMEHT.

10 Hedts 1 criocobsr ee 1 XapakTepu30BaTh COCTAB U OCHOBHBIE HAIIPABJIECHUs UCIIOJIb30BaHHUS
epepabOTKH. U nepepaboTKu HePTH. Y CTaHABIMBATh 3aBUCUMOCTH MEXKTY
JlaGopaTopHbie ONBITHI. o0beMmamu 106k HepTU B Poccuu u O10/1pKeTOM rocy1apcTBa.

5. O3HAKOMIICHUE C KOJIIICKIHCH Haxonutpk B3aMMOCBSI3b MEXKIy N3y4aeMbIM MaTepHAJIOM U Oy Iymiein

«HedTs 1 mpoIyKTeI €€ npodeccuoHaNbHON AESITEIILHOCTHIO.

epepadoTKm». [TpaBuita SKOJIOrHYECKH TPAMOTHOT'O TTOBEJICHUSI U O€30ITaCHOTO
oOpamieHust ¢ HepTenpoayKTamMu B OBITY M Ha TIPOU3BOJICTBE.

11 [O6obwenne n cucreMaTu3anus 2 KraccuduiupoBaTs yrieBogoOpObl IO CTPOSHUIO YTIIIEPOTHOTO

BHaHUM 00 yrieBojopoaax CKelleTa W HaJIMYMIO KPATHBIX CBA3E€H. Y CTaHAaBIMBATh B3aUMOCBS3b
MEXJy COCTaBOM, CTPOEHHEM U CBOMCTBAMH YIJIEBOJOPOIOB.
OnuceIBaTh FTEHETUYECKUE CBA3U MEXKYy KJIacCaMM yII€BOJOPOJIOB C
IOMOIIBIO POAHOTO SI3bIKA U SI3bIKA XMMHUH
Kucaopoacoaep:kauue opraHu4ecKue COeJMHHEHNs] U UX UCTOYHHMKH (9 yacoB)
12 CoupThbl. 1 Ha3zvieams 1o MEXIyHapOJIHOM HOMEHKJIATypPE CIIUPTHI.
JIaGopaTopHbIe ONBITHI. Xapaxmepuzoeams CTpOEHHE, CBOWCTBA, CLIOCOOBI MOIYyYEHUS U
. 00JIaCTH NPUMEHEHHS ATaHOJIa U TJIMIEPUHA C TOMOILBIO POJIHOTO
6. CBoliCTBa 3TUJIIOBOI'0 CIUPTA. S3BIKA 1 S3BIKA XML
7. CBolCTBa IJIMLIEPUHA. Knaccugpuyuposams cnupThl 1O UX AaTOMHOCTH.
Habnwooams, camocmoamenvno  npogooums U ONUCHLIBAMDY,
XUMHYECKUI SKCIIEPUMEHT.
13 | KameHHBIH yroyb. 1 Xapaxmepuzoeamb IPOUCXOKICHUE U OCHOBHBIEC HAIIPABJICHUS

HCIIOJIb30BaHUs U NepepabOTKN KAMEHHOTO YTJIS.

Yemanasnueams 3aBUCUMOCTE MEXKAY 00beMaMu TOOBIYH
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KaMEHHOTO yrJisi B PD u OrokeToM.

Haxooums B3aNMOCBSI3b MEXK/ly U3y4aeMbIM MaTepHaIOM U OyayIiei
po¢heCCUOHAIBHOM AeATEIbHOCTBIO.

[IpaBuia 3KOJIOTUYECKHA TPAMOTHOTO TIOBEJICHHS U 6€3011acHOr0
0o0pallleHHsI ¢ KAMEHHBIM yIJIEM U NMPOAYKTaMU KOKCOXUMHUYECKOIO
IIPOU3BOJICTBA B OBITY U TPOMBIIIIJICHHOCTH.

14

deno.

Xapaxkmepuzosams 0COOEHHOCTHU CTPOCHUS U CBOMCTBA (peHoJ1a Ha
OCHOBE B3aMMHOTO BJIMSIHUS aTOMOB B MOJIEKYJIE, a TAK)KE CIIOCOOBI
MOJIyY€HHUS U 00JIaCTU MPUMEHEHHs (peHos1a C MOMOIIBI0 POJHOTO
sI3bIKA U sI3bIKa XUMUU. Habarooams u onucvieamso
JIEMOHCTPAIIMOHHBIN XUMHUYECKUH YKCIIEPUMEHT.

Cobnrooams nipaBUia 3KOJIOTHYECKU I'PAMOTHOTO U 0€30I1aCHOTO
oOparnieHus: ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMU B OBITY U
OKpY Karolleu cpeie.

15

Anpaerunspl.
JlaGopaTopHbie ONBITHI.
8. CpoiicTBa (popmanpaeruaa.

Xapaxkmepuzoeams 0COOCHHOCTH CBOMCTB (hOpMaJIBACTUIA U
alleTaJIbJICTHAa Ha OCHOBE CTPOCHUSI MOJIEKYJI, CITOCOOBI TTOTyUCHUSI
1 UX 00J1aCTH MPUMEHEHHUS C IOMOIIBIO POJHOTO sI3bIKA U sI3bIKA
XUMHAH.

Habnooams, onucvieams u npo6ooums XUMAYECKUHN SKCIIEPUMEHT.
Cobniooams npaBUIa SKOJIOTUYECKU TPaMOTHOIO U O€30I1acHOTIO)
oOpallleHHs1 ¢ TOPIOYMMH U TOKCHUYHBIMU BEIIECTBAMU B OBITY U
OKpY Karolleu cpee.

16

KapOoHOBBIE KHUCIIOTHI.
JlabopaTopHble ONbITHI.
9. CpoiicTBa YKCYCHON KHCIOTHI.

Xapaxmepuzoeams 0COOEHHOCTHU CBOMCTB KApOOHOBBIX KUCJIOT Ha
OCHOBE CTPOCHUSI UX MOJIEKYJI, @ TAK)KE CIIOCOOBI MOITyYSHHS 1
001aCTH MPUMEHEHUS MYPABbUHOU N YKCYCHON KHUCIOT C MOMOIIIBIO
POJHOTO sI3bIKA U SI3bIKAa XUMUU. Paziuyams ob111ee, 0COOCHHOE U
€IMHUYHOE B CTPOSHHUU U CBOMCTBAaX OPraHUYECKUX (MypasbuHot u
YKCYCHOW KHCJIOT) OIMMCHIBATh U TPOBOJUTH XUMHUUECKUI
skcniepumeHT. Cobaro0ams TIpaBUIIa SKOJIOTHUYECKH TPAMOTHOTO U
0e301macHOTO O0paIIeHUs C TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMU B
OBITY U OKpY>Kalolllell cpee U HEOPraHUYECKHUX KHUCIIOT.
Habnrooams, onucvieams u npoooums XUMUYECKUHN SKCIEPUMEHT.
Cobnrooams paBuiia KOJIOTHYECKH TPAaMOTHOTO U 6€30I1aCHOTO
oOpaIIeHus C TOPIOYNMH U TOKCUYHBIMU BEIISCTBAMH B OBITY U
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OKpY Karolleu cpeje.

17

Cnoxusie 3¢gupsl. XKupsl.
JlabGopaTopHble ONBITHI.

10. CpoiicTBa KUPOB.

11. CpaBHEHUE CBOWCTB
pacTBOPOB MbLJIa U CTUPAIILHOTO
MOPOIIIKA.

Xapaxmepuzoeams 0COOEHHOCTH CBONCTB )KUPOB Ha OCHOBE
CTPOEHHUS UX MOJIEKYJI, a TaKXKe KJIACCU(UKALIMU )KUPOB 110 UX
COCTaBY U IPOUCXOXKJAEHHUIO U IIPOU3BOJCTBO TBEPABIX KUPOB Ha
OCHOBE pacTUTEJNIbHbIX Maces. Ha ocHoBe peakuuyu s3tepuduKkannu
Xapakmepuzoeams COCTaB, CBOMCTBA U 00JIACTH MPUMEHECHUS
CJIO’KHBIX 3(pUpoB.

Habnwooams, onucvieams u npoooums XUMHUYECKUN SKCIEPUMEHT.
Cobnrooams paBuiia 3KOJIOTHYECKU T'PAaMOTHOT'O U 6€30I1aCHOT0
oOpanieHus ¢ TOPIOUYUMHU U TOKCUYHBIMU BEIIECTBAMU B OBITY U
OKpY>Karollel cpeje.

18

YrneBoasl.
JlaGopaTopHble ONBITHI.
12. CoiicTBa TITFOKO3HI.
13. CBoiicTBa KpaxmaJia.

Xapakmepusoeamb COCTaB YyTJICBOAOB U UX Knaccn(l)nxaumo Ha
OCHOBE CITOCOOHOCTH K TUAPOJIN3Y.

Onucvieams CBONCTBA IIIOKO3bI KaK BEILIECTBA C JBONCTBEHHOMN
dbynkuuei (anpaeruaocnupra). Yemanasiueams MEXKIPEIMETHBIC
CBSI3M XMMMU U OMOJIOTMM Ha OCHOBE PACKPBITUS OMOJIOTHYECKOMN
pOJIM ¥ XUMHUYECKHUX CBOMCTB BAKHEHIIINX IIPEICTABUTEIIEU MOHO-,
JIU- ¥ TOJINCaXapHu/I0B.

Habnrooams, onucvieams u npo6ooums XUMUYECKUHN SKCIEPUMEHT.

Cobnrooams ipaBUila TEXHUKHU O0€30MIaCHOCTH IIpU padoTe B
KaOMHETEe XUMHHU.

A30Tco/iep:kale OpraHnyecKue coeIMHeHHs U MX HAXO0K/1eHue B :KiuBoii mpupoje (8 yacoB)

19

AMUHBI. AHUJIVH.

1

Xapaxmepuzosams 0COOEHHOCTHU CTPOSHUS U CBOMCTBA aHUJIWHA
3HAYCHUS U 00JaCTU IPUMEHEHHUS] aHUJIMHA C TTOMOIIBIO POTHOTO
SA3bIKA U sA3bIKaA XUMHUHU.

Habniooams u onucvieams 1eMOHCTPALTMOHHBIA XUMHUYECKUN
DKCIICPUMEHT.

Cobntodams TipaBUiia YKOJIOTHYECKH TPAMOTHOTO U 0€30T1aCHOTO
O6paHIeHI/I$I C TOPHOYHUMH U TOKCHUYHBIMHA BCIICCTBaAMU B 6I)ITy "
OKpY Karollle cpesie.

20

AMUHOKHUCIIOTHI.

JlokazarennbcTBa aMpOTEPHOCTH

Onucvleams CBOMCTBA aMUHOKHCIIOT KakK 6I/I(byHK]_II/IOHaJ'IBHBIX
aM(I)OTepHBIX coeguHeHuM. Yemanasnueamo MCKIIPCAMCTHBIC CBs3U
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AMHUHOKHCIIOT. XAMUH 1 OMOJIOTUH HA OCHOBE PACKPBITHSI OMOJIOTHYSCKOU POJIH U
XUMHUYECKHUX CBOMCTB aMUHOKHCIIOT.
Habaooams u onucvieams NeMOHCTPAIMOHHBIH XUMHUYECKAMN
SKCIEPUMEHT.

21 | benku. Onucwvieams CTPYKTYPHI U CBOMCTBA OEJIKOB KaK OMOIIOJINMEPOB.
JIaGopaTopHbIE ONBITHL. Yemanasnueams MeXIIpeIMETHBIC CBSI3U XMMHHU U OMOJIOTHH Ha
14. CBOMCTBA GEITKOB. OCHOBE PacCKpBITHSI OMOJIOTHYECKON POJIU U XUMHUUYECKHUX CBOMCTB

OEJIKOB.
IIposooums, nabrrooams u OnUCHIBANb XUMHUYECKUU DIKCIICPUMEHT.

22 | IloHsiTHE O HYKJIEMHOBBIX Onucwvieams CTPYKTYPY M COCTAB HYKJICMHOBBIX KHUCIIOT KaK
KHCJIOTaX. MMOJIMHYKJICOTUIOB. Ycmarnasnueams MEXIIPEAMETHBIEC CBSI3U XUMHUU

1 OMOJIOTUH HAa OCHOBE PACKPBITHSI OMOJIOTUYECKOU POJTH dTHX
KHCJIOT B IIepe1aye U XpaHEHUH HACJIEICTBEHHON MH(pOopMaInum.

23 | 'eneTnueckas cBsI3b MEXIY Yemanasnueams B3aMMOCBSI3b MEXKIIY COCTaBOM, CTPOCHHUEM U
KJIacCaMH OPTraHUYEeCKHX CBOMCTBaMH IIPEJICTABUTEIICH KJIACCOB YTIIIEBOJIOPOIOB U KHCIOPO/I-
COCIIUHECHUH. 1 a30TCOJIEpKAINX COenuHEeHUI. Onucbléams TEHETHUECKUE CBSI3U

MEX/Ty KJIaCCaMH YTJIEBOJIOPOJIOB C MOMOIIIBIO POJHOTO SI3bIKA U
SI3BIKA XUMUH.

24 | Mpaxtuueckas paGora Ne 1 [MTpoBOIMTH, HAOIIOIATH M OMUCHIBATH XUMHUYECKHUHN IKCIIEPUMEHT IS
«VmeHTH}UKAIIS OPraHHYecKIX [MOATBEPKIECHUSI CTPOCHUS U CBOMCTB Pa3INYHbIX OPraHUYECKUX
COCIUHCHMUI COeIMHEHHH, a TAKKE UX WICHTH(PUKAIINN C TIOMOIIBIO0 Ka9ECTBEHHBIX

peakiuit

o5 [O6OOIIeHNE 1 CHCTEeMATH3aLIHsT KnaccudunupoBate KHCIOPOA- U a30TCOAEPIKAIINE OPraHUYECKUE

BHAHUU O KMCJIOPOA- U
A30TCOAEPIKALLIUX OPIraHUYECKUX
ICOCAHCHUAX

COCJIMHEHUS M0 HATUYHIO QYHKIIMOHAIBLHBIX Tpynil. COCTaBIsATh
dbopmynbl 1 JaBaTh Ha3BaHUS KUCIOPO/I- U a30TCOACPKAIIAM
OpraHHuYeCKHUM coequHEeHUsIM. ONTHMChIBAaTh CBOMCTBA MPEACTaBUTEIECH
BaXKHEUIIIMX KJIACCOB ATUX COEAUHEHUN, UX NOJyYEHUE U
OPUMEHEHHE C MOMOIIBIO POJHOTO A3BIKA U SI3bIKA XUMUH.
YcraHaBIMBaTh T€HETUYECKYIO CBSA3b MEXK/Y PA3JIMUHBIMU KJIaCcCaMU
KHUCJIOPO/I- U a30TCOICPKAIIUX OPraHUYECKUX COCIMHEHUN U
YTJIEBOJIOPOAOB
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XuMus " xKu3Hb (3 yaca)

26

IInacTMacchel 1 BOJIOKHA.
depMeHTHI.

JlaGopaTopHbie ONBITHI.
15. 3HakoMCTBO ¢ 0Opa3aMu

IIJIJACTMACC, BOJIOKOH U Kay4yKOB.

1

Xapakmepus'oeamz; PC€aKHU IMOJUMEPU3aAlIN U ITOJTMKOHACHCAITUH
KaK CIIOCOOBI IHOJNYYCHHUA CHUHTCTHYICCKUX BBICOKOMOJICKYIJIAPHBIX
COCIUHCHUM. Onucwvlieams OTACIBbHBIX HpCHCTaBHTCHCﬁ ImiaacrMacc u
BOJIOKOH, UX CTPOCHHUEC U KJ'IaCCI/I(bI/IKaHI/IIO

C MIOMOIIBIO POAHOTO A3bIKa U sA3bIKa XMMHH.

Ha ocHOBe MeXNpeIMETHBIX CBSI3EH C OMOJIOTHEH ycmaHnasausams
oOmree, 0ocOOCHHOE B eTUHUYHOE Il (PepPMEHTOB KakK
OHMOJIOTUYECKHUX KaTaJIu3aTOPOB.

Packpvieams ux pojib B OpraHu3aliiu >KU3HU Ha 3eMJie, a TAK)XKE B
MUIIEBON U MEIUIIMHCKON MPOMBIIIJIEHHOCTH.

27

Buramunsbl. 'opMOHBI

Ha ocHOBe MeXnpeIMETHBIX CBSI3€H ¢ OMOI0TUEN pacKkpbieéams
OHMOJIOTUYECKYIO POJIb BATAMHUHOB U X 3HAYCHHE IS COXPAHCHUS
310POBbSI UEJIOBEKA.

Ha ocHOoBe MeXNnpeIMEeTHBIX CBSI3EH ¢ OMOIOTUEN pacKkpwvieams
XUMHYECKYIO IPUPOAY TOPMOHOB U UX POJIb B OpraHu3aluu
T'YMOPAJIbHOM PETyJISILMU AEITEIBHOCTH OpPraHU3Ma YeJIOBEKa.

Packpvieams ponib iekapcTB OT hapMaKOTEpanru 10 XUMUOTEPAIIUH.

28

JlekapcraBa.

Ocsausams HOPMBI IKOJIOTUYECKOTO U O€30MaCHOT0 OOpaIieHus ¢
JIEKapCTBEHHBIMH TIpernaparamu. Qopmuposams BHYTPEHHEE
yOeXICHHE 0 HETTPUEMIIEMOCTH Ja)Ke OJTHOKPATHOTO TIPUMEHEHUSI
HApKOTHYECKUX BEIIIECTB.

Pe3epB cB000IHOT0 Y4eOHOT0 BpeMeHH (2 yaca)
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11 kaacc (35 yacoB)

HaunmeHnoBaHue TeM

Koanuect
BO YaCOB

XapaKTepncTnKa OCHOBHBIX BUJIOB J1€ATCJIBHOCTHA oﬁyqalomeroca

Ilepunoaunyecknii 3aK0H U CTpoeHue atoma (4 yaca)

OtkpsbiTue . U.
MenneneeBeIM
[Tepnonnueckoro 3akoHa.

1

Xapaxmepuzoeams 371€MEHTHI MAJIBIX IIEPUOJIOB 110 UX MOJI0KEHUIO
B [Iepuonnueckoit cucreme [I. 1. Menneneesa.

Jlasams onpeneneHus BAXKHEUITNX XUMUYECKUX MTOHATUI:

BELIECTBO, XMMHUYECKHI 3JIEMEHT, aTOM, OTHOCHUTENIbHAsi aTOMHas Mmacca,
U30TOIBIL.

Ilepnonnueckas cucrema /1.
H. Menneneesa.

Jlasams onipeieieHue BUIOB KiIacCU(PUKAIIUH: €CTECTBEHHOHN U
nckyccTBeHHOM. Co3/1aHue MOJIeIeH ¢ BbIICJICHUEM CYIECTBEHHBIX
XapaKTEePUCTHK OOBEKTA U UX TIPEIACTABIICHUEM B IIPOCTPAHCTBSHHO-
rpaduydecKoi Ui 3HaKOBO-CUMBOJIMUECKOU (hopMe.

IIpocnozuposams CBOMCTBA XUMHUYECKUX 3JIEMEHTOB U UX
coenquHeHU Ha ocHOBe llepuognueckon cucremsl /. 1. Menneneesa
Koncrpyuposanue IIT ¢ ucnonp3oBaHneM KapTOUEK.

Ctpoenue aToma.

Ilpeocmaenams CIIOKHOE CTPOSHHUE aTOMa, COCTOSIIETO U3 sApa U
AJIEKTPOHHON 00O0JIOYKH.

Haxooumw B3auMOCBSI3U MEXKIY MOJI0KEHUEM DIIEMEHTA B
Ilepunoanueckou cucreme . 1. MenneneeBa u CTpOEHUEM €TI0 aTOMa,
Cocmasnsims DIIEKTPOHHBIE U JIEKTPOHHO-Tpaduueckre GopMyIibl
aTOMOB S-, p- u 0-oemenmos.

Ilepunoanueckuii 3aKOH U
CTPOEHHE aToMa.

Ilpeocmaesnams pa3BUTHE HAYUYHBIX TEOPHUH MO COIUPATIA HA OCHOBE
Tpex ¢popmynupoBok Ilepuoanyeckoro 3akoHa.

Onucwvieams CTPOEHHE aTOMA U CBOMCTBAa XMMUYECKHUX DJIEMEHTOB U
UX coemHeHunit Ha ocHoBe Ilepuoauueckoit cucremsr 1. .
Menaeneena.

OmHocums XUMUYeCKue 71eMeHmol K MoMY Uil UHOMY
alleKmpoHHOMY cemeticmay. Packpvlieamv ocobennocmu cmpoenus
amomog d-snemenmos u f-onemenmos.
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Crpoenue BeniecrBa (11 yacon)

KoBaneHTHas1 XuUMH4ecKas CBSI3b

1 OOBSICHATH MHEPTHBIE CBOMCTBA OJIAarOPOIHBIX Ta30B
OCOOCHHOCTSIMHU CTPOCHUS X aTOMa. XapaKTepHU30BaTh
KOBaJICHTHYIO CBSI3b KaK CBsI3b, BO3HUKAIOIIYIO 3a CYET 0Opa30BaHUs
OOIINX PJIEKTPOHHBIX I1AP NYMeMNnepeKpbl8ansl S1eKMpPOHHbIX
opoumaneti. KitaccupuupoBaTh KOBAJICHTHBIC CBSI3U 110 PA3HBIM
OCHOBaHHMSIM. Y CTAaHABIIMBAThH 3aBUCUMOCTH MEX/y TUIIOM
XUMHYECKOU CBSI3U, TUIIOM KPUCTAJUIMYECKON PEIIETKH U
(bU3HMYECKMMH CBOIICTBAMH BEIIECTB.

HMonnag xuMmuyeckas CBSI3b

1 Xapaxkmepuzoeamsb NOHHYIO CBS3b KaK CBS3b, BOZHUKAIOIIYIO ITyTEM
OTJIa4¥ WJIH TIpHEeMa 3JIEeKTPOHOB. Krnaccuguyuposams NOHBI 11O
pa3HbIM OCHOBAHUSIM. YcmaHnasnusams 3aBUCUMOCTb MEXKIY TUIIOM
XUMHUYECKOU CBSI3U, TUTIOM KPUCTAJUTUYECKOU PEIICTKH U
(bm3UUYECKUMU CBOIICTBAMH BEIIECTB.

MeTannel ¥ cIiaBbl.
Merannnueckas XxumMuyeckas
CBS3b.

1 Xapaxkmepuzosamsb METATUTUYECKYIO CBSI3b KaK CBSI3b MEXJy aTOM-
HOHAMH B METAJUIaX M CIJIaBaX IMOCPEICTBOM O0OOIIECTBICHHBIX
BaJICHTHBIX 2JEKTPOHOB. OOBbACHAMb SAUHYIO TIPUPOIY XUMHUUYECKUX
CBS3€EMH.

Yemanasnueams 3aBUCUMOCTE MEXAy TUIIOM XMMHUYECKOU CBA3H,
TUIIOM KPUCTAJUIMYECKOU pelIeTKU U (U3NUYECKUMU CBOMCTBaAMU
BEIIECTB.

ArperaTHble COCTOSIHUS BEIIECTBA.
Bonopoanas cBs3b.

1 XapakTepu3oBaTb OCOOEHHOCTH arperaTHOTr0 COCTOSIHUSI BEIIECTB Ha
OCHOBE MOJICKYJISIPHO-KMHETUYECKUX MPEJICTaBICHUN.

VYcraHaBiaMBaTh MEXIIPEIMETHbBIE CBSI3U € (PU3HUKOI Ha 3TOM OCHOBE.
YcTaHaBiIMBaTh MEXIIPEIMETHBIE CBSA3U C OMOJIOTHEN HA OCHOBE
paccMOTpeHUsI MPUPOAbI BOJOPOTHOM CBSI3U U €€ POJIU B
OpraHu3aly >KUBOU MaTEepHM.

Tuner KPpUCTAINIMYCCKUX PCUICTOK.
JlabGopaTropHbie ONBITHI.

1. OnpennesieHne CBOMCTB
HEKOTOPBIX BEIISCTB Ha OCHOBE
THUIIA KPUCTAJUTUYECKON PEIIEeTKH.

1 Knaccugpuyuposams TBepabIe BEIIECTBA HA KPUCTAJIINUYECKHE U
amop@HBbIE.

Yemanaenueams 3aBUCUMOCTD MEXKY TUIIOM XMMUYECKOM CBSA3H,
TUIIOM KPUCTAJUIMYECKOU pelIeTKU U (U3NUYECKUMH CBOMCTBaAMU
BEILIECTB.
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2. O3HaKkOMJICHUE C KOJUIEKIIUEH
MOJIMMEPOB: MJIACTMACC U
BOJIOKOH, ¥ U3JICJINM U3 HUX.

ObvsacHams SABIICHUE aJJIOTPOITUH.
Hnnrocmpupoeams 310 sIBI€HUE PA3TIMUYHBIMU IPUMEPAMU.

10 | YucThie BemecTBa U CMECH. 2 Haxooumwv otnnyus cMecell OT XUMUYECKUX COCIUHCHUM.

JIaGopaTopHbIe ONBITHI Ompasicams cOCTaB CMECel ¢ MOMOIIBIO TTOHSITHSI «JI0JIs» MacCOBasi U
oObeMHasl.

3. XKecTkocTh BOJIbI. Y CTpaHEHHUE

JKECTKOCTH BOJIBL. IIpou3600ums pacyeTsl C UCIIOJIB30BAHUEM 3TOT'O TTOHSTHUSA.
Yemanaenueams 3aBUCUMOCTD MEKTY Pa3IUUUsIMHA B (PU3HYSCKUX

4. O3HaKOMJIEHUE C o o
CBOICTBaxX KOMIIOHEHTOB CMECEH U CIOCOOAMM UX pa3CciCHHUSI.

MHHEPAJIbHBIMH BOJIAMHU.

11 | JAucrnepcHble CHCTEMBI. 1 Xapaxmepuz06ame pa3nYHbIC THITbI AUCTICPCHBIX CUCTEM Ha OCHOBE

JlaGopaTopHbIE ONBITHI. arperaTHoOro COCTOSIHUS JUCIIEPCHOM (asbl U TUCTIEPCUOHHOM Cpebl.
Packpvieamsb poiib pa3IMYHBIX TUIIOB AUCIIEPCHBIX CUCTEM B KH3HH
5. O3HaKOMJICHUE C IUCTIEPCHBIMU P g’ P A P
CHCTEMAMIL IIPUPOJIBI U O0LIECTBA.
° BOJIMTh, HAOJIFO/IATh U ONMKMCHIBATh XUMUYCCKHUI DKCIICPUMEHT 1T
12 ITpakTtuueckas padora Ne 1 1 ITposo , HaOmrona OIIUCEKIBA ec DKCIIC e o
MOJTyYEHHI0, COOMPaHHIO U PACIIO3HABAHHIO ra30B.

13 | I[loBTOpeHue u 060061IEHHE TEM 2 O0001IaTh MTOHATHS «S-OPOUTAIIBY, «P-0pOUTaIbY, «d-opbumansy,
«Crpoenne atoma» 1 «CTpoenne «KOBaJIEHTHAsl HETIOJSPHAs CBA3bY», «KOBAJIEHTHAsS MOJISIPHAS CBA3bY,
BCIICCTBA» «HMOHHAs CBA3bY, «BOJOPOIAHAS CBA3bY», «METAJUIMYECKAs CBIA3bY,

«WOHHAsI KPUCTAIUTMYECKAsl PEIIETKa», «aTOMHAasl KPUCTAILUTHYECKast
pelIeTKa, «KMOJICKYJISIpHASI KPUCTAJUTUYECKAs PEIICTKa,
«MeTaJuTM4ecKasi KpuCcTaJuIndecKas pemerka». OrpaHudruBaTh
MOHSITHSI «KXUMHYECKasl CBSA3bY, KKPUCTALIMYCSCKAsl PEIISTKAY.
DuekTposuTHYecKas aucconuanus (9 yacon)

14 | PacTBOpBI 1 Onpedensimb NOHATHUS «PACTBOPBD» U «PACTBOPUMOCTH.
Knaccuguyuposams BemecTBa o nNpu3HaKy pacTBOPUMOCTH.
Ompadsicams cOCTaB PacTBOpa C MOMOIIBIO TOHITHI «MaccoBast 0I5
BEILIECTBA B PACTBOPE» M «MOJISPHASL KOHYEHMPAYUsL BEUJeCMBAY.

15 | DIACKTPOIUTHI U HEDJIEKTPOJIUTEHL. 1 Onpedensimb NOHATHUS «DIIEKTPOJIUTHDY, «HEIICKTPOIHUTHD,

COJICKTPOJIUTHYCCKAA JUCCOUALIMA. CDOpMy]ZLlPOGQWIb OCHOBHBIC
ITOJIOKCHU S TCOPUU 3HCKTpOHHTH‘{CCKOﬁ JUCCOLMaIu.
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Xapakmepm’oeamb CIIOCOOHOCTH SJICKTPOJINTAa K JUCCOLMAIlNK Ha
OCHOBE€ CTCIICHU BHGKTpOHHTquCKOﬁ JUucconuanmu.

3anucwvliéams ypaBHEHUS DJIEKTPOJIMTUUECKON NUCCOLUALUH, 8 MOM
yucie u CmyneHyamoul.

Habrmooams u onucvieams 1eMOHCTPAITUOHHBIA XUMUYCCKUH
OKCIICPUMEHT.

16 | Kucaorel B cBeTe Teopuu Xapaxmepuzoams KMCIOTHI B CBETE TCOPUH DIICKTPOJTIUTHUECCKOMN
SIIEKTPOIUTHYCCKOU JIUCCOIUAIHIH.
AUCCONHanrH. Pasznuuame oblee, 0COOEHHOE U €IMHUYHOE B CBOMCTBAX A30MHOIL,
JlabopaTopHbie ONbITHI. KOHYEHMPUPOBAHHOU CEPHOU U MYPABbUHOU KUCIIOT.
6. O3HaKOMJIEHHE C KOJUIEKIMEHN IIpoeooumo, nabnooams u OnUCbLIEAMb XUMUYECKUN DKCIIEPUMEHT C
KHCJIOT IIOMOIIBIO POAHOIO SI3bIKA U sI3bIKA XUMHU.

17 | OcHOBaHuUsA B CBETE TEOPUU XapakTepu30oBaTh OCHOBAHHS B CBETE TCOPUH DIICKTPOITUTUICCKOMN
SJICKTPOJIUTHYICCKOU JIUCCOITHAITHH.
Aucconuanmu. Pasimnuars ob1iee, 0COOEHHOE U €IMHUYHOE B CBOMCTBAX
JlaGopaTopHbie ONBITHI. . THAPOKCHUIOB ¥ OSCKUCIOPOIHBIX OCHOBAHHM.
7. llomyyeHue uW CBONCTBa .

. [TpoBoauTh, HAOIIOIATH Y OMUCHIBATH XUMUUYECKUH YKCIIEPUMEHT C
HEPACTBOPHUMBIX OCHOBAHHIA.
TMOMOII[BIO POJHOTO SI3bIKA U SI3bIKA XUMUH.

8. O3HakoMJICHHE
C KOJIJICKIIMEH OCHOBAHHWMH.

18 | Conu B cBeTe TEOpUU Xapaxkmepuzoeamsb COIIM B CBETE TCOPUU DIICKTPOIIUTHICCKOU
SIIEKTPOIUTHYECKOU JIUCCOITHAITHH.
JOUCCOIMALIMH. Paznuuams od11ee, 0COOCHHOE U €AUHUYHOE B CBOMCTBAX
JlabopaTopHbIe ONbITHI. CpPeIHUX U KUCIBIX coel. [Iposooums, Habnooams u onucewléams
9. O3HaKOMIIEHHE C KOJUICKIINEH XUMHUYECKUIN DKCIIEPUMEHT € ITIOMOIIBIO POJHOIO SI3bIKA U A3bIKa
IPpUPOAHBIX MUHEPAJIOB, XUMHWUHU
COoJIep KaIlIUuX COJIH.

19 | Tuapomms. Xapaxkmepuzoseams TUIPOIN3 KaK OOMEHHOE B3aUMO]ICHCTBHE

JlaGopaTopHbie ONbITHI.

10. UcnpiTanne pacTBOPOB KUCIIOT,
OCHOBAaHUM U COJIEUN
WHJIMKaTOPaMH.

BEILIECTB C BOJOU. 3anucwvieamv ypaBHEHUS
peaxkuii ruapoIn3a pa3InyHbIX cojiel. Pazruyams TUAPOIIU3 MO
KaTHUOHY U aHUOHY. [Ipedckaszvieams peakyuro cpeobl 0OHbIX
PpACTBOPOB coJiel, 00pa30BaHHBIX CUJIbHBIM OCHOBaHHUEM U cJ1a00i
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11. PaznuyHble ciiydyau ruipoJii3a
coJIei.

12. I'maponus XJI10pruaoB U
areTaToB MICJIOYHBIX METAIJIOB

KHCJIOTOM, CJIa0bIM OCHOBAHUEM U CHJILHOM KHCJIOTOM.

Packpvisams ponb 00paTUMOTro TUIPOJIM3a OPTAHUYECKUX COSTUHEHUN KaK
OCHOBBI 0OMEHA BEIIECTB B KUBBIX OPTaHU3Max M 00OPaTHMOTO THIPOJIN3a
AT® kak OCHOBBI JHEPTETHUECKOT0 0OMEHA B KHUBBIX OpPraHU3MaX.
Ilposooumy, Habaro0ams u onucHl6ams XUMUYECKHHN SKCTIEPUMEHT C
MOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUHU.

20

IIpakTnueckas padora Ne 2

ITpoBoaHuTH, HAOIIOIATh U OMUCHIBATH XUMHUYECCKHUH YKCIIEPUMEHT
JUTST UACHTU(DUKAITUN HEOPTAHUYCCKUX U OP2aAHUYEeCKUX COeOUHEHUL
C TTIOMOIIBIO KAYECTBCHHBIX PEAKITHH.

21

[ToBTOpEeHHME M 000OIIIEHNE TEMBI
«Teopus IEKTPOIUTUIECKON
JIIUCCOLIUALIAN

0606wamsb 3HaHUS O KIACCU(PUKAIINH U CBOWCTBAX OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPraHUYECKUX COCITMHEHHI B CBETE TEOPUU
JIEKTPOJIUTAYECKON JUCCOLMALINH.

Yemanasnueams BHYTpUIIPEIMETHBIE CBA3U MEXKIAY OPraHUYECKON U
HEOPraHUYeCKOW XMMHUEH B CBETE 00I11eT0, 0COOCHHOTO M €IMHUYHOTO.

Xumuueckue peaxunuu (11 yacon)

22

Kitaccudukanms XuMudeckux
peaxkiu.

1

Knaccugpuyuposams xuMu4ecKrue peakiiuy N0 pa3IndyHbIM
OCHOBaHUSIM. Pasznuuams 0COOEHHOCTH Ki1accu(UKaIMK peaKui

B OpraHUYECKON XUMMU. Xapakmepuzosams TEIIOBON 3 PeKT
XUMHYECKHUX peaKIUii U Ha €ro OCHOBE pa3jinyaTh 3K30- U
SHAOTEpMHUYECKUE peakuun. Ompasxcams TEIOBON 3P PeKT
XUMHMYECKUX PEAKIIUM Ha MMChbME C TOMOIIBIO TEPMOXUMHUYECKHUX
ypaBHeHUH. [Ipo6ooumsb pacyeTbl Ha OCHOBE TEPMOXUMHUECKUX YPaBHEHUH.
Habniooams u onucviéams 1eMOHCTPALIMOHHBIN XUMHYECKUH
JKCIIEpUMEHT.

23

CKOpOCTL XUMHUYECKOM peaknmn

XapakTepu3oBaTh CKOPOCTh XMMHUUYECKON peaku U (PaKTOpbI
3aBUCUMOCTH CKOPOCTH XUMHYECKON peakIuu OT IPUPOIbI
pearupyrommx BEeIEeCTB, X KOHLIEHTPALlUU, TEMIIEPATYPHI, IUIOIIAAN
CONPUKOCHOBEHMUS BellecTB. [IpoBoinTh, HAOMIOAATH U ONIUCHIBATH
XUMHUYECKHUM DKCIEPUMEHT C IIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XMW
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Karanus

JlaboparopHble ONBITHI.

Xapakmepusoeamb KaTajJin3aTopbl U KaTaJIn3 KaK CIIOCOOBI
yupaBJICHUA CKOPOCTBIO XUMHYECKOU PCaKmun. Ha ocHoBe
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13. Ilonyyenue Kuciaopona c

MOMOILIbI0 OKcua mapranua (IV)
U Kamaiaswl cblpo2o Kapmogeis.

MEXKIIPEIMETHBIX CBsI3eU ¢ Onosiorueil ycmanasiusams ooiiee,
0COOEHHOE ¥ €MHUYHOE 151 PEPMEHTOB KaK OMOJIOrHYECKHUX
KaTaJIn3aTOPOB.

Packpuvieams X poip B OpraHU3allM KU3HHA Ha 3eMile, a TAaKXKe B
MUAIIEBOH M METUIIMHCKON TPOMBIIIIJICHHOCTH.

Ilposooumsw, nabarooams u onucsvleams XUMUYECKHUN SKCIEPUMEHT C
ITOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUU.

25 | OGpaTUMOCTh XUMHUYECKHUX Xapaxmepuzoeams COCTOSIHUS XUMHYECKOTO PABHOBECHS U CIIOCOOBI
peaKnuu. €ro CMEUICHUSI.

XMMHUIECKOE PAaBHOBECHE. Ilpeockaszvieams HaIPABICHHE CMEICHUS XUMHYECKOTO PABHOBECHS
[IPYU U3MCHEHHUHU YCJIOBUI MPOBEICHUS OOPaTUMON XUMHUYECKOM
peaKIum.

Apeymenmupoeams BHIOOP ONTUMAJILHBIX YCIOBHI MPOBEICHUS
TEXHOJOTHYECKOTr0 MPOoIlecca.

Habnooams u onucviéams 1€eMOHCTPALTUMOHHBIN XUMUYECKUN
SKCIICPUMEHT.

26 | OxucIuTENBHO- Xapaxmepuzoeams OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIE PEAKIIUN KaK
BOCCTAaHOBHUTECJILHBIC PCAKITHH MIPOLIECCHI, TP KOTOPBHIX U3MEHSIIOTCS CTEIIEHU OKUCIICHUSI aTOMOB.
(OBP). Cocmasnsme ypaBaeruss OBP ¢ OMOIIBI0 METOa JIEKTPOHHOTO
JlabopaTopHble ONbITHI. GaaHca.

14. Peakuusi 3aMelieHUs1 MeU .
IIposooums, nabarooams u onucsvl8ams XUMUYECKUI SKCIIEPUMEHT C

’KeJle30M B pacTBOpe cyib(dara
MTOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHH.

meau (I1).

15. Ilonyuenue Bojiopoaa

B3aMMOJICHICTBHEM KHCIIOTBI C

IIMHKOM.

27 | DmekTponus XapakTepru3oBaTh SJIEKTPOJIM3 KaK OKUCIUTEILHO-

BOCCTaHOBHUTEIIbHBIN mporiecc. [Ipeacka3piBaTh KATOIHBIC U
AHOJIHBIC TIPOIECCHI M OTPaKaTh UX Ha MUCHME JIJTsS PACILIABOB U
BOJIHBIX PACTBOPOB AJIEKTPOJIUTOB. PacKpbIBaTh MPAKTHYECKOE
3HAYCHUE DIICKTPOJIN3A.

og | OOmne cBOMCTBA METAIIIOB. 0606w amsb 3HaHUS U Je7aTh BBIBOJBI O 3aKOHOMEPHOCTSIX
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JlaGopaTopHble ONBITHI.
16. O3HaKkoMIIEHHE C KOJUIEKIIUEH
METAJUIOB

MOJIOKEHHUSI U U3MEHEHUI CBOMCTB METAJLIOB B IEPHUOJIaX U rpyInax
IMepuonmueckoii cucteMbl. Xapakmepuzosams 0OIHE XUMHUIESCKHUE
CBOMCTBAa METAJIIOB KaK BOCCTAHOBUTEJIEH HA OCHOBE CTPOCHUS UX
ATOMOB U ITOJIOKCHUA MCTAJIJIOB B B3JICKTPOXUMHYCCKOM PALY
HaIpsHKEHUS.

IIposooums, nabniooams u onucevléams XUMUYECKUNH SKCIIEPUMEHT C
IIOMOIIBIO POJHOTO S3bIKA U SI3bIKA XUMUM.

Koppo3us metannos

29 Xapaxkmepuzosams 1 ONHUCHIBATH KOPPO3UIO METAJLIOB KAK
OKUCIUMENbHO-80CCMAHOBUMENbHBIL NPOYEeCcC U CIIOCOOBI 3aIIUThI
METaJJIOB OT KOPPO3HUH.
30 | OOuue cBoiicTBa HEMETAILIOB. N
Xapaxmepuzosams 001INE XUMUYECKHE CBOICTBA HEMETAUIOB KaK
JlaGopaTopnbie onbITHI. 17. . .
. OKHCJIUTENIEH U BOCCTAHOBUTEIIEH HA OCHOBE CTPOCHUSI UX aTOMOB U
O3HaKOMJIEHUE C KOJUIEKIIUEH
HOMETALIOR ITOJIOKECHHUST HEMETAJIOB B PSIAY JICKTPOOTPUIIATSIIHLHOCTH.
Habnooams u onucviéams XUMUYECKUIN KCIIEPUMEHT C IIOMOIIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUH.
31 IToBTOpeHue n 06001IEHNE TEMBI

«XHUMHYECKUE peaxkuum»

O06001maTh 3HaHUSA O KJ1acCU(PUKAIIUU U 3aKOHOMEPHOCTSIX
MPOTEKAaHUsI XUMHUYECKUX PEaKIIMi B OpraHuueCcKol U
HEOPTaHUYECKON XMMHUHU. Y CTaHABINBATh BHYTPUIIPEIAMETHBIE CBSA3U
MEXy OpraHMYeCcKOM U HEOpraHM4ecKoi XuMueil B cBeTe oOIIeTo,
0COOEHHOTO M €IMHUYHOTO.
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Y4eOHo-MeTOAUYECKOE U MATEPHATbHO-TEXHMYECKO0e o0ecrieyeHue
o0pa3oBaTe/IbHOM 1eSITeIbHOCTH
Yueonuku:
1. Xumus 10 knacc. bazoBsiit yposens. O.C.I'abpuensa, — M., «podar», 2015

2. Xumus 11 xmacc. bazossrit ypoBenb. O.C.I'abpuensn, — M., «Jlpoday», 2015

OcHameHnne y4e0HOro npoiecca

HarypaJjibHbIe 00bEeKTBI:
KoJsnekium MuHepanoB U TOPHBIX TOPOJ;
MeTaioB U CIUJIaBOB;
MuHepanbHbIX Y10OpEHUI;
[TnacTMacc, Kay4yKoB, BOJIOKOH.
XuMHUYeCKHEe PeaKTUBBI 1 MATEPHUAJIbI:
HaunGoee yacTo ucnonb3yemsie:
1) mpocTbie BelecTBa: Me/ib, HATPUM, KaJablIUi, MATHUM, JKeJ1€30, INHK;
2) okcunpl: Menu (||),kambiwst, xenesa (|||), maraus;
3) KUCIIOTHI: CepHasi, COJISIHAs, a30THAS;
4) OCHOBaHMS - THAPOKCHIBI: HATpusi, Kaubius, 25%-HbI BOIHBIA pPacTBOP
aMMHaKa;
5) comu: xnopunsl Hatpus, meau (), amromunms, xenesza (|||); HUTpaThl Kauus,
HaTpus, cepebpa; cyabdarel meau (||), xenesa (||), xenesa (|||), ammonus; womum
KaJvs, OpoMuUJ HATpUS;
6) opraHMuYecKMe COCIUMHCHHS: JTAHOII, YKCYCHasi KHUCJIOTa, METUJIOBBII
OpaHXKEBBIH, (eHonTaIerH, JaKMYycC.
Xumuueckas J1a00paTopHas Mocyaa, annaparbl U NpudopsbI:
1) mpubopsI AJ1st pabOTHI C Ta3aMH;
2) anmapaThl ¥ IPUOOPHI IS OMBITOB C TBEPIBIMH, dKUJIKHUMH BEIIECTBAMHU;
3) uaMepuTenbHbIC TPUOOPHI M MPUCIIOCOOICHHMS JIJISl BBITOJIHEHUS OIBITOB;
4) CcTekJsHHAas W IUIaCTMAcCOBas IMOCYyJa W IPHUCIIOCOOJICHHS Ui IPOBEIACHHS
OTIBITOB.
Moaenu:
Habops!l Mosieneit aToMOB TSl COCTaBIICHUS IAPOCTEPIKHEBBIX MOJIETIEH MOJICKYJT;
Kpucrannuueckue peuieTky comieil.
Y4eOHble MOCOOHMA HA MEYATHON OCHOBE:
ITepnoanueckas cucrema xumMmudeckux snemeHToB [[.M1.Mennaeneena;
Tabnuita pacTBOPUMOCTH KUCIIOT, OCHOBAHUMN COJICH;
DJIEKTPOXUMHUYECKUAN PsAJT HANIPSYKEHUI METaJUIOB;
JKPaHHO-3BYKOBbI€ CPeICTBA 00y4YeHMSsI:
CD, DVD-naucku, BuneousibMbl, KOMIBIOTEPHBIE MTPE3CHTAIUH.
TCO: Komnbrorep; MynbTUMEAUANIPOECKTOP; IKPaH;
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Buja KOHTPOJIs1 00y4aoImMXcst
Buabl KOHTPOJISI: TEKYIIUI — YCTHBIA U MUCBMEHHBIM OIPOC, KOHTPOJIbHAS paboTa,

IMPpaKTUICCKasa 1 na60paT0pHa;[ pa60Ta, TCCTUPOBAHUC, IIPOMEKYTOYHAHA aTTECTAIUA —

UTOrOBasi KOHTPOJIbHAsA paboTa, UTOrOBOE TECTUPOBAHUE 3a I'OJl, CPETHUM Oas.
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