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Pabouast mporpamMmMa cocTaBiieHa Ha OCHOBE HOPMATHUBHBIX JIOKYMEHTOB, 00ECIICYMBAOIIINE peain3a-
IO TIPOTPAMMBbI:



— @epaepanbHoro 3akoHa «O06 obpazoBanun B Poccuiickoit deneparum» ot 29.12.12 Ne 273-
®3;

— "OO yrBepxkiaeHuu ¢enepaibHOr0 KOMIIOHEHTa TOCYyAapCTBEHHBIX 00pa3oBaTEIbHBIX CTaH-
JAPTOB HAYAJILHOTO OOIIETr0, OCHOBHOTO OOMIET0 M CpeaHero (MOoJHOro) obmero oopazona-
Hus" npuka3z MunuctepctBo oOpazoBanust Poccun ot 05.03.2004 Ne 1089

— @epaepanbHOro nepevs yueoOHukoB Ha 2019-2020 ydeOHbI# 10O

— OcHoBHOI1 006pa3oBarenbHO porpammsl LIkombr;

— Taopuensa O.C. [Iporpamma kypca xumun i 8-11 kimaccoB 00meo0pa3oBaTeNbHBIX yUpe-
xaenuil — 11-e u3nanue, nepepadboranHoe u gonoaHeHHoe — M.: JIpocga, 2018

— Tabpuensu O.C., HactonbHas kuura yuurens. Xumus 11 kin.: B 2 4. — M.: Jlpocga, 2016.

— Ta6puensa O.C. Meronudeckoe nmocobue mis yuaurens. Xumus. 11 kmacc. — M.: [Ipoda, 2016

— Tabpuensu O.C., 11 kimacc Meroanueckoe mocooue Jpoda, 2014.

— T'abpuensu O.C. KonrponbHbie u poBepounbie padoTsl. 11kmacc. M.: Ipoda 2016

— Tabpuensu O.C. 3agaun Mo XMMHHU U criocoOb! ux pemenust M.: lpoda 2015.

— Tabpuensa O.C. Uzyuaem xumuro M.: Jlpoda 2015.

— Tabpuensn O.C., Pynos H.H, Tonkynos B.W. Xumuueckuii sxcniepuMmeHT B mikosie M.: [Ipo-

ba, 2014.
— Taopuensa O.C, Octpoymoa U.I'. O6mas xumust B TecTax, 3agavax, ynpaxxkHeHusx, poda
2016

— Tabpuensu O.C. Xumus. 11 kmacc. bazoBbiit ypoBeHb: y4eb. 11t 0011eo0pa3oBar. yupexie-
Huit /O.C. I'abpuensn. — M.: [Ipoda, 2019. — 218, [6] c.: ui.

Hesn kypca:

®opMupOBaHHE y YUAIIUXCS €AUHOMN EJTOCTHON XUMHUYECKOW KapTUHBI MUPa, 00ECIICUeHUE TTpeeM-
CTBEHHOCTH MEXIYy OCHOBHOM U CTapIlel CTyneHs MU 00y4eHus

OcBoeHMe cucTeMbl 3HaHUH 0 PyHIaMEHTaNIbHBIX 3aKOHAX, TEOPUSIX, (aKTaX XUMHUH, HEOOXOIUMBIX
JUIsl TOHMMaHUSI HAy4YHOU KapTUHBI MUPA.

OBJ'IaI[eHI/IC YMCHUAMU ITPUMCHATD NOJIYYCHHBIC 3HAHUA I 00BSICHEHHS pa3HOO6pa3HLIX XHUMHYC-
CKHUX SIBJICHHMI 1 CBOMICTB BCIICCTB, OLICHKU POJIM XUMHH B PA3BUTHU COBPEMCHHBIX TEXHOJIOTHI B
MMOJIYYCHHHU HOBBIX MAaTCPUAIIOB.

Pa3BuTne mmo3HaBaTeIbHBIX HHTCPCCOB U MHTCIICKTYAJIbHBIX CIIOCOOHOCTEN B npouecce CaMoCTOA-
TCIIBHOT'O HpI/I06p€TeHI/I$I 3HAHUM B COOTBETCTBHU C BO3HHUKAOIIWUMH KNU3HCHHBIMU HOTpe6HOCTSIMI/I.

Bocnuranue yoex1IEHHOCTH B TO3UTUBHOW POJIM XMMUHU COBPEMEHHOTO O0IIECTBa, HEOOX0AUMOCTH
XMMHYECKHA I'PaMOTHOI'O OTHOILIEHUS K CBOEMY 3I0POBBIO U OKPYXKAIOIIEH Cpelie.

[IpyumeHeHre Moy4YeHHBIX 3HAaHUN 1 YMEHHH J171s1 0€3011acCHOr0 UCIIOJIb30BAHUS BEILIECTB U MaTepHa-
JIOB B J1a00paTopuu, OBITY, CEILCKOM XO3HCTBE U Ha MPOU3BOICTBE; PELICHUS MPAKTHUECKUX 3a1a4
B [IOBCETHEBHOM KU3HH; PEIYNPEKACHUS ABICHUN, HAHOCALIUX BPEJl 310POBBIO YEJIOBEKA U OKPY-
JKarollel cpejie; NpoBeIeHUE NCCIIe0BAaTENIbCKUX padoT; CO3HATENIBHOTO BbIOOpA podeccuu, CBA-
3aHHOM C XUMHEH.

3apaum kypca:

e YMEHHE CaMOCTOSITEIbHO U MOTUBHUPOBAHHO OPTaHU30BHIBATH CBOIO MTO3HABATEIBHYIO J€s1-
TEIBHOCTH (OT MOCTAHOBKHU II€JIM 0 MOJYYEHHS U OLEHKU pe3yibTara);



e HCIIOJIb30BAHHE AJIEMECHTOB PUIMHHO-CIICICTBEHHOTO U CTPYKTYPHO-()YHKIIMOHATEHOTO
aHaM3a; UCCICIOBAHUE HECIIOKHBIX PEaIbHbBIX CBA3EH U 3aBUCUMOCTEN;

e OIpCACIICHHUEC CYINHOCTHBIX XapaKTEPHUCTHUK U3ydacMOI'0 O6T>€KTa;

e  CaMOCTOSATEIBHBIN BBEIOOP KPUTEPUEB JUISI CPAaBHEHHUS, COTIOCTABJICHMS, OIICHKU U KJ1accupu-
Kalui 00bEKTOB;

e IOUCK HYXHOU MH(OPMALIUH 110 3aJaHHON TeMe B MICTOYHHKAX PAa3JIUYHOrO TUIA; YMEHUE
pa3BEepHYTO 0OOCHOBBIBATH CYX/ICHUS, 1aBaTh OTNPEACICHNUS, IPUBOIUTH JOKA3aTEIbCTBA;
00BSICHEHUE U3YUYEHHBIX MOJI0XKEHUI Ha CAMOCTOSTENIbHO OJOOPaHHBIX KOHKPETHBIX NPUMeE-
pax;

e OHCHHMBAHHEC U KOPPCKTUPOBKA CBOCTO IMOBCACHUS B 0pr>1<afome171 Ccpcac, BhIMIOJIHCHUC B
HpaKTquCKOﬁ JACATCIIBHOCTHU U B HOBC@I[HCBHOﬁ KU3HU DKOJOTHYCCKHUX Tpe6OBaHHﬁ;

e  WCIOJIb30BaHUE MYJbTUMEIUUHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTUMN ISl 00pabOTKH,
nepeaavu, CucTeMaTu3anuu nHhopmanuu, co3ianus 0a3 JaHHBIX, IPE3CHTALUN PE3YIbTAaTOB
MO3HABATEJIbHOW M MPAKTUYECKON AEATETbHOCTH.

Benymas naes kypca — eIMHCTBO HEOPTaHUYECKON M OPTaHWMYECKON XUMHUH HAa OCHOBE OOII-
HOCTH MX MOHATUH, 3aKOHOB M TEOPHIA, a TAaKXKe Ha OCHOBE OOIIMX MOAX0/0B K KJacCu(UKaLUU Op-
TFaHUYECKUX M HEOPTAaHMYECKUX BEIIECTB U 3aKOHOMEPHOCTSM MPOTEKAHNS XUMUYECKUX PEaKIMi
MEXy HUMH.

Obwas xapaxmepucmuka Kypca « Xumusy 6 cpeoHell uKoje

OcHOBHBIMU TTpOOJIEMaMU XUMUHU SIBJISIOTCS. U3YUEHHE COCTaBa U CTPOCHUS BEILIECTB, 3aBUCH -
MOCTH UX CBOMCTB OT CTPOECHUS, KOHCTPYUPOBAHUE BEILECTB C 3aJJaHHBIMU CBOMCTBaMU, UCCIIEN0BA -
HUE 3aKOHOMEPHOCTEN XMMHUYECKUX MPEBPALLECHUIN U ITyTeW YIPaBICHUS UMHU B LIETSAX
MOJTy4eHUs BEUIECTB, MAaTEPHAIIOB, 3HepTruu. [1lo3ToMy, Kak Obl HH pa3IHyaIrch aBTOPCKUE TIPOTPaM -
MBI U yY€OHUKH TI0 TITyOMHE TPAaKTOBKH M3Y4aeMbIX BOIIPOCOB, HX yU4eOHOE COJEepKaHUE JOJDKHO Oa-
3UpPOBATHCS HA COJEPKAHUM MPUMEPHON MPOrpaMMbl, KOTOPOE CTPYKTYPUPOBAHO IO MATH OJ0KaM:
Mertoabl mo3HaHusl B XuMuu; Teoperndeckne ocHOBBI XxuMuu; Heopranmueckas xumus; Opranuye-
cKast Xumusl; XyUMUs 1 )KU3Hb.

Kypc nenurtcst Ha ABE 4acTH: «OPTAaHMUYECKYIO XUMHUIO» U «OOIIyI0 U HEOPTaHUYECKYIO0 XH-
MHIO». TEOopeTHYEeCKyl0 OCHOBY OPraHMYECKOW XHMHUHU COCTABJISIET TEOPHS CTPOEHHUS B €€ Kilac-
CHYECKOM MTOHMMAHUU — 3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX XMMHUYECKOTO CTPOCHUS, T. €. OT pac-
MOJIOKEHUSI aTOMOB B MOJIEKYJIaX OPTaHMYECKHX COCAMHEHWI COTJIACHO BAJICHTHOCTH. B copepixka-
HUW Kypca OPTaHMYECKOW XMMHH CJIeJIaH aKIEHT Ha MPAaKTHYECKYI0 3HAYMMOCTh y4eOHOTO MaTepHua-
na. XUMHUYECKHE CBOMCTBA BEIIECTB PACCMATPHUBAIOTCS CYry0O MparMaTMuecKd — Ha MPEeaMeT UX
MPaKTUYECKOr0 MPUMEHEHUsI. B OCHOBY KOHCTpYHpPOBaHHUsI Kypca MOJI0KE€HA UAesl O IPUPOIHBIX UC-
TOYHUKAX OPraHMYECKUX COCIMHEHUN U MX B3aUMOIIPEBPAILCHUSIX, T. €. UJEU F€HETUYECKON CBS3HU
MEXK1y KJIacCaMU OPTraHUYECKUX COCIUHEHUN.

TeopeTnyeckylo OCHOBY Kypca OOIIEH XMMHH COCTAaBJISIOT COBPEMEHHBIC MPEICTaBICHUS O
CTPOEHHUHU BelIeCTBA (IEPUOJUYECKOM 3aKOHE U CTPOCHHUU aTOMa, TUIaX XMMUYECKUX CBs3€il, arpe-
raTHOM COCTOSIHMM BEILIECTBA, MOJIUMEPAX U AUCIEPCHBIX CUCTEMAaX, KAYECTBEHHOM M KOJUYECTBEH-
HOM COCTaBe BEIIECTBA) U XUMUYECKOM Tporiecce (KiraccupuKanuu XUMUYECKUX PEaKIuid, XuMuie-
CKOM KMHETHKE U XMMUYECKOM PaBHOBECUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Mponeccax). dak-
TUYECKYI0 OCHOBY KypcCa COCTaBJISIOT OOOOIICHHBIC MPEACTABICHUS O KJIaccax OPraHWYeCKUX W



HEOpPraHMYECKUX COEAMHEHUH M UX CBOWCTBax. Takoe MocTpoeHue Kypca oOIield XUMHUK TO3BOJISET
IIOABECTH YYAIIHUXCs K TOHUMAHUIO MAaT€pUAIIbHOCTH U MI03HABAEMOCTH MHUpa BEIIECTB, IPUYUH €TI0
MHOT000pasusi, BceoOIIel cBs3u sBJeHUI. B cBOIO ouepenb, 3TO 1aeT BO3MOKHOCTh Y4alllUMCS Ty -
II€ YCBOUTbh COOCTBEHHO XMMHUYECKOE COJIEP’KaHNE U MOHATH POJIb U MECTO XMMUU B CUCTEME HAYK O
npupojie. JIoruka u CTpyKTypupOBaHHE Kypca MO3BOJISIOT B MOJIHOM Mepe UCTOIb30BaTh B 00yUYEeHUU
JIOTUYECKHE ONEPALMM MBIIUICHUS: aHAIW3 U CUHTE3, CPABHEHHWE W AHAJIOTHIO, CUCTEMATU3ALMIO U
000011IEHHE.

[IporpaMMma npenycmaTpuBaeT MpOBEAECHUE PA3IUYHBIX (POPM YPOKOB: JIEKIUH, JIa0OpaTOPHBIX
U MPaKTUYECKUX 3aHATUH, CEMUHAPOB, 00OOINAIONIMX YPOKOB; BHEIPEHUS COBPEMEHHBIX METOAOB
0o0y4eHHs U Melarortueckux TeXHoJIorui. OleHka 3HaHUM U yMEHUN 00yJaroIuxcsi MPOBOIUTCS C
MIOMOIIIBI0 CHCTEMBbl KOHTPOJIBHBIX pabOT IMOCIe M3y4eHHUs KIIOYeBBIX TeM Kypca. B 11 kmacce
HPENyCMOTPEHBI 4 KOHTPOJIbHBIE paboThl Mo TeMaM: «CTpoeHue aToMa M IepUoJuuecKas cucreMa
XUMHUYECKHX IJIEMEHTOBY, « CTpOCHHE BEIIECTBa», «XMMHUYECKNE peakuun», «BemecTBa U Ux cBOM-
ctBa». [IoMMMO KOHTpOJIBHBIX PaboOT, MporpamMma MpeaycMaTpuBaeT MPOBEAECHUE TPOBEPOUHBIX pa-
00T TECTOBOI0 XapakTepa Kak CHCTEMY IMOJrOTOBKM K arTecTanuu ydammxcs 11 xmaccoB B gopme
EID.

Pabouas nmporpaMma npenycMaTpuBaeT GOpMUPOBAHME Y YHaIIUXCs 00LIeydeOHbIX YMEHUH U
HaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB AEATENBHOCTH M KIIIOYEBBIX KOMIETeHIMH. B 3ToM Hampasie-
HUM TMPUOPHUTETAMHU I y4eOHOTO mpeaMmera «XHMUsS» B cTapiiel mkosie Ha 0a30BOM ypOBHE SIB-
JAIOTCS: YMEHHUE CaMOCTOSATEIbHO U MOTHUBUPOBAHHO OPraHU30BBIBATH CBOIO ITO3HABATEIIBHYIO JEs-
TENBHOCTh (OT MOCTAHOBKH LIENHU /10 MOJIYYEHHsI U OLICHKH pe3yJIbTara); MUCIOIb30BaHUE JIEMEHTOB
NPUYMHHO-CJIEICTBEHHOTO M CTPYKTYpHO-(DYHKIIMOHAJIBHOTO aHAIN3a; ONpEeIeNIeHHe CYIIHOCTHBIX
XapaKTePUCTUK M3y4yaeMoro oObEKTa; YMEHUE Pa3BEPHYTO OOOCHOBBIBATH CY)KJEHHS, JaBaTh OIpe-
JIeJIeHUs], IPUBOJUTD J0KAa3aTeIbCTBA; OLCHUBAHUE U KOPPEKTUPOBKA CBOETO IIOBEICHUS B OKpY»Ka-
IOILEH CpeZE, BHIIIOIHEHUE B IPAKTUYECKOM ACSITEIBHOCTH U B TIOBCEIHEBHOM KU3HH dKOJIOTHYECKHUX
TpeOOBaHUIi; UCTIONB30BaHUE MYJIBTUMEAUNHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJOTHIA JUIst 00pa-
00TKH, Mepeiadu, cucTeMaTu3alu HHpopMaluy, co3aaHus 0a3 JaHHBIX, IPE3EHTALUN PE3YJIbTaTOB
ITIO3HABATEJILHON U IPAKTUYECKOM ACSATEIBHOCTH.

Omnuncanue MecTa yqe6Horo npeameTa «XUMHA» B y‘{e6HOM IIJ1aHC

B cooTBeTcTBHHM ¢ 0a3UCHBIM Y4EOHBIM IUTAHOM MPEAMET «XUMHsD» OTHOCUTCS K YIEOHBIM Tpeame-
TaM, 00s3aTeIbHBIM JJIs U3YUCHHUS HA CTYIIEHH OCHOBHOTO 00IIIEro oOpa3oBaHwsl.

Peanusanus paboueii mporpaMMel paccunTana Ha 68 acoB (M3 pacyera aBa Y4eOHBIX 4aca B HEZIe-
JI10).

Pasnen: (IIJTAHUPYEMBIE PE3YJbTATBI OCBOEHUSI YYEBHOT'O IIPEAMETA»

B pe3ysabTate nzyuyeHuss XuMHH Ha 0a30BOM YPOBHE YUEHHK /I0JI7KEH:

3HATh / HOHUMATh

® gadicHelluwue XuMu4ecKkue NOHAMUA: BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, OT-
HOCHUTEJIbHBIE aTOMHAs M MOJIEKYJSpHAs Macchl, MOH, aJUIOTPOINHMs, M30TOINbI, XUMUUYECKAs CBS3b,
AJIEKTPOOTPULIATEIBHOCTh, BaJ€HTHOCTb, CTEIIEHb OKUCIIEHHS, MOJIb, MOJISIpHAs Macca, MOJISIPHBII
00BbeM, BelIecTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O CTPOSHHS, pACTBOPBI, SJEKTPOIUT U HEIJIEK-
TPOJIUT, IEKTPOJIUTUYECKAs] JUCCOLMALINS, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTa-
HOBJICHHE, TEIUIOBOH 3(h(PeKT peakiuu, CKOPOCTh XUMUUYECKON peakIiM, KaTajau3, XUMUIECKOEe paB-
HOBECHE, YIIIEPOIHbII CKeNleT, GyHKIIMOHANbHAsI TPyIa, U30MEpUsi, TOMOJIOTHS;



® OCHOGBHbIE 3AKOHbL Xumuu. COXpaHCHUA MACChl BCUICCTB, ITOCTOAHCTBA COCTaBa, IICPUOANYIC-

CKHIT 3aKOH;

® OCHOBHbBlE meopuu xumuu. XHUMHYCCKOH CBsI3U, E)J'ICKTpOJ'II/ITI/I‘IeCKOI\/'I aucconmanu, CTpoc-

HUS OPraHUYCCKHUX COGﬂHHCHHﬁ;

® gaoiCHellUe eeuiecmea u mamepuaibl: OCHOBHBIC MCTAJUIBI M CILJIABbl; CECpHadA, COJIsIHAsd,

a30THAs U YKCyCHasl KUCJIOTBI; IIENI0OYM, aMMHAK, MUHEpaJIbHbIE yI0OpEHUs, METaH, STUJICH, alleTH -
nieH, OEH30J1, 3TAHOJI, XKUPBI, MbLIA, TJIFOK03a, caxapo3a, Kpaxmall, KiieT4yaTka, OeIKH, HCKYCCTBEHHbIS
Y CUHTETUYECKHE BOJIOKHA, KAyYyKH, MJIACTMACCHI;

yMeThb

Ha3bl6amp N3yUYCHHBIE BELLIECTBA 10 KTPUBUAIBHONY UM MEKIYHAPOJHOW HOMEHKIIATYPE;
onpeodenams: BAJICHTHOCTh U CTENEHb OKUCIICHHUS XMMHUYECKUX HIEMEHTOB, THI XMMHYECKOU
CBSI3M B COEMHEHMSIX, 3apsijl MOHA, XapaKTEP CPebl B BOAHBIX PACTBOPAaX HEOPTaHUYECKUX CO-
€IUHEHUH, OKUCIIUTEIb U BOCCTAHOBUTEIb, IPUHAJICKHOCTh BELIECTB K Pa3IN4YHBIM KJIACCAM
OpPraHUYECKUX COCAVHEHUN;

XapaKmepu306ams: SIEMEHTBI MAJIBIX IEPUOJOB 10 UX MOJIOKEHHUIO B IICPUOAUYECKON CUCTE-
Me JI.M.MenneneeBa; oO0mue XUMHYECKHE CBOMCTBA METAlJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKHX W OPraHUYECKUX COCIUHEHUN; CTPOCHHE M XUMHUYECKHE CBOWCTBA
U3YYEHHBIX OPraHMYECKUX COCIUHECHMI;

00bACHAMY: 3aBUCUMOCTb CBOICTB BELIECTB OT UX COCTaBa M CTPOCHHUS; IPUPOLY XUMUYIECKON
CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUINYECKOI), 3aBUCUMOCTh CKOPOCTH XUMHUUECKOM peakiuu
U TIOJIO)KEHUSI XUMHUECKOTO PABHOBECHSI OT Pa3IMYHbBIX (haKTOPOB;

6bINOJIHAMb XUMUYECKUI IKCNEPUMEHM TI0 PACIIO3HABAHUIO BAXKHEHIINX HEOPTaHUYECKUX U
OpPraHNYECKUX BEUIECTB;

npo6oOuUmMsp CaMOCTOATENbHBIA MOMCK XUMHUYECKOW MH(POPMALMU C MCIIOJIb30BaHUEM DPA3IUy-
HBIX UCTOYHUKOB (HayYHO-TIONYJISIPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB 1H-
TEpHETA); UCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH Ul 00pabOTKU U Mepeiaud XUMUYECKON
WHPOPMALINH U €€ TIPE/ICTABICHUS B Pa3IMYHBIX (hopMax;

HCII0JIb30BAaTh NPHOOPETEeHHbIC 3HAHUSA U YMCHHMS B NIPAKTHYECKON AeATEJbHOCTH U IO-

BCEIHEBHOM KM3HU JIJIS:

0OBSICHEHHUS] XUMHUYECKUX SIBJICHUH, TPOUCXOALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
ONpeeIeHUs] BO3MOKHOCTH IIPOTEKAHNS XMMUYECKUX MPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX U
OLIEHKH HX MOCJIEICTBUM;

9KOJIOTUYECKU IPAMOTHOTO MTOBEJEHUS B OKPYKAIOIIEH Cpelie;

OLICHKM BIIMSIHUS XUMUYECKOTO 3arpsi3HEHUs OKPY’KAIOLIEH cpeibl Ha OpraHUu3M 4ejoBeKa U
JIPYTHUe KUBbIE OPTAHU3MBI;

6e30macHOro oOpalleHus: ¢ TOPIOYMMU M TOKCUYHBIMU BEIIECTBAMU, J1a00paTOPHBIM 000PYa0-
BAHHEM;

IIPUTOTOBJICHUS PACTBOPOB 3a/laHHOM KOHLIEHTPALUK B OBITY M Ha MPOU3BOCTBE;

KPUTHYECKON OLEHKH JTOCTOBEPHOCTH XUMHYECKOH MH(OPMAIUH, MOCTYMAIOMIEH U3 pa3HBIX
HCTOYHHUKOB.

Pa3zpen: « COAEP KAHUE YYEBHOI'O IIPEIMETA»

1. Cmpyvkmypa xypca.
Ne Konuuecmeo uacoes
m\It HaumenoBanue pazziena, riaaBbl (TEMbI)
1 Tema 1. CtpoeHue atoma u nepuoanye- 6
ckuii 3akoH JI.11. MeHaeneeBa
2 Tema 2. CtpoeHue BenecTna 26
3 Tema 3. XuMuueckue peakuuu 16
4 Tema 5. BemiecTBa 1 X cBOMcTBa 18
Peseps 2




| | Miroro 68

1.1. ucnonvzosanue peszepsa yuebHO20 8pemMeHU.

Ha n3yuyenue kypca orBogurcst 684., 3a rog 67 4. 1 4yac BbIlIaJaeT Ha NPa3AHUYHBIN JEHb-5 Mas,
MaTepHai OyeT MPONIeH 3a CUeT pe3epPBHOIO yaca.
2. OcHosHoe codepoicaniue no memam:

Tema 1. Ctpoenue atoma u nepuoaudeckuii 3axon [{. U. Mennesneena (6 u)

OCHOBHBIE CBEICHUS O CTPOCHUHU aToMa. S1po: MpOTOHBI U HEUTPOHBI. MI30TOIBI. DNIEKTPOHBI. DIIeK-
TpOHHAs 000JI0YKA. DHEPreTHUEeCKuidl ypoBeHb. OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX 000J0YEK
aTOMOB 2JIEMEHTOB 4-ro U 5-ro nepuonos nepuogudeckon cucremsl [[. M. MenneneeBa (nepexon-
HBIX 25eMeHTOB). [loHsTHE 00 OpOUTANIAX: S- U p- OpOUTANTH. DIEKTPOHHBIE KOHPUTYpAIITH aTOMOB
XUMHUYECKUX JIEMEHTOB.

ITepnonnueckuit 3akoH [[. 1. MenneneeBa B cBere ydyeHHs O cTpoeHMH aroMa. Otkpertue I, U.
MenzeneeBbIM IEPUOJUUECKOTO 3aKOHA.

[Tepuonnueckas cuctema xumudeckux aemeHToB J[. M. MenaeneeBa — rpadudeckoe oToOpakeHne
NEPUOANUYECKOTO 3aKOHA. PU3NYECKUI CMBICT MOPSAAKOBOTO HOMEpPA 3JIEMEHTA, HOMEpA Neproja U
HOMepa Ipymnnbl. BaneHTHble 31eKTpoHbl. [IpuunHbI U3MEHEHHUsS] CBOMCTB 3JIEMEHTOB B MEPHOJAX U
rpymnmnax (TJaaBHBIX HOATPYIIAax).

[Tonoxxenne BoIOpO1a B IEPUOANUECKON CHCTEME.

3HaueHUE NEPUOANUYECKOTO 3aKOHA U MIEPUOINYECKON CUCTEMbI XUMHUYECKUX A1eMeHToB JI. 1. MeH-
JiesieeBa JUisl pa3BUTHSL HAYKH M MOHUMAaHMSI XUMHUYECKON KapTHHBI MUPA.

JemoncTpanuu. Paznuyunsie popMbI IEpHOANYECKON CHCTEMBI XUMUYECKUX 31eMeHToB J[.M.MeH-
Jieneena

No | Pazgen nporpam- 3HaTh YMmeTb
MBI/ TEMa ypOKa
1. Crtpoenue aro- | Baxueilinne XUMUYECKHE TNOHATUA: | XapaKTepHU30BaTh JIEMEHTHI
Ma U epuou- BEILIECTBO, XUMHUYECKUU  BJIEMEHT, | MaJIbIX EPUOJIOB 10 UX MOJIO-
YyecKHil 3aKO0H aTOM, OTHOCHUTEJIbHAs aTOMHas Macca, | )KeHUIO B IEPHUOIUYECKON CH-
J. U. Menpaeaee- | uzoronsl. llepuoanuecknii 3akon [.U. | creme .M. Menneneena
Ba (6 ) Menpaeneena.

Tema 2. CTpoeHue BemecTBa (26 u)

Honnast xummuueckass cBs3b. KaTwoHbl M aHWOHBL Kilaccudukanus woHOB. MoHHBIE KpuC-
TAJIMYCCKUEC PCHICTKU. CBOﬁCTBa BCIICCTB C OTUM THUIIOM KPUCTANIMYCCKUX PCUICTOK.

KoBasieHTHasi XUMHUYECKasl CBS3b. DJICKTPOOTPUIIATEIBHOCTD. [1oIsipHAs ¥ HEMOJSpHAs KOBAJICHTHBIC
cBs3u. Jumnosnb. TIoasipHOCTD CBSA3M M MOJIIPHOCTH MOJIEKYJbl. OOMEHHBIN U TOHOPHO-AKIIEITOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBs3U. MOJICKYJISPHBIE M aTOMHBIC KPHCTALTHYECKUE pe-
MICTKH. CBOﬁCTBa BCIICCTB C 3TUMHU TUIIAMHU KPUCTATNIMYCCKHUX PCIICTOK.

Mertanmndeckass XuMudeckas cBsi3b. OCOOCHHOCTH CTPOCHHS aTOMOB METaJIOB. MeTayuindecKkas Xu-
MHYCCKad CBA3b U MCTANIMYCCKAA KPUCTAJIMYCCKas PCIICTKA. CBOfICTBa BCIIIECTB C 3TUM THUIIOM
CBSI3H.

Bonoponnas xumnyeckass CBA3b. MEXMOJIEKYJIIpHAsl M BHYTPUMOJEKYJISIPHAs BOJOPOJHAs CBS3b.
3Ha4YeHUE BOJIOPOTHOM CBSI3U JUIsl OPTaHU3ALUU CTPYKTYP OMOTIOIMMEPOB.

ITomumepsl. [lnacTMacchl: TEPMOILIACTBI M PEAKTOILIACTBI, UX MPEACTABUTENN U NpUMeHeHue. Bo-
JIOKHA: TIPUPOJIHBbIC (PACTUTEIBHBIC W YXKHUBOTHBIC) U XMMHUYECKHE (MCKYCCTBEHHBIC W CHHTETHYC-
CKI/IC), HUX OPCACTABUTCIIU U IPUMCHCHUC.

["a3000pa3HOe COCTOSIHUE BellecTBa. TpH arperaTHbIX COCTOSIHUS BOJbl. OCOOCHHOCTH CTPOCHHS Ta-
30B. MossipHBI 00eM ra3000pa3HBIX BELIECTB.



[Tpumepsl ra3000pasHbIX HNPUPOJHBIX CMECEW: BO3JyX, NPUPOIHBIA ra3. 3arpsa3HEHHE aTMOCQepbl
(KUCIIOTHBIE AOX AU, TAPHUKOBLIHN 3 PekT) u 60prda ¢ HUM.

[IpencraBuTeny ra3000pa3HbIX BEIIECTB: BOJOPO/, KUCIOPO, YIJIEKUCIbIHN a3, aMMHak, 3TuiieH. Ux
MoJTy4yeHue, COOMpaHue 1 pacro3HaBaHUe.

Kunkoe cocrosinue BemiectBa. Boma. [lorpebnenue Bonbl B ObITY U Ha MPOU3BOACTBE. KECTKOCTh
BOJIbI M CTIOCOOBI €€ YCTPaHEeHHUS.

MuHepanbHbIE BOJIBI, HX HCIIOIB30BAHHUE B CTOJIOBBIX U JICYCOHBIX LIEIISIX.

Kunkue KpucTamibl U UX TPUMEHEHUE.

TBepnoe coctosiHue BemecTBa. AMOpQHBIE TBEP/IbIE BELIECTBA B MPUPOJAE U B KU3HU YEJIOBEKA, UX
3HaueHUE U puMeHeHue. Kpucramnnueckoe cTpoeHUE BEUIECTBA.

Hucnepcubie cuctemsl. [loHsiTHE 0 TUCTIEpCHBIX cucTeMax. JlucrepcHas da3a u AUCIIePCHOHHAs Cpe-
na. Knaccudukanus AUCTIEPCHBIX CUCTEM B 3aBHCHMOCTH OT arperaTHOro COCTOSIHUSI JUCIIEPCHOM
CpeIbl U AUCTIEPCUOHHOM (a3bl.

['pyOonucnepcHbIe CUCTEMBI: IMYIbCHH, CYCIIEH3HH, a3PO30JIH.

ToHKOUCTIEPCHBIE CUCTEMBI: TN U 30JIH.

CocraB BemiecTBa U cMeceil. BeliectBa MOJEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH I10-
CTOSIHCTBA COCTaBa BELIECTB.

[ToHsiTHE «I0MSH» U €€ Pa3HOBUAHOCTH: MaccoBas (10 3JIEMEHTOB B COSTUHEHHH, JOJIST KOMIIOHEHTA
B CMECH — JI0JI IPUMECEH, 10151 paCTBOPEHHOI'0 BEIIECTBA B pacTBOpe) U oObeMHas. Jlons BbIxoaa
MPOJIYKTa PEAKIMH OT TEOPETUYECKHU BO3MOXKHOTIO.

JemoHcTpanuu. Mozaens KpUCTAIUIMYECKON pelIeTKy Xjiopuaa Hatpust. OOpa3isl MUHEPAJIOB C HOH-
HOM KPUCTAJUNIMYECKOM PEIIETKOM: KajabluTa, raauTa. MoJenn KpUCTaUNIMYECKUX PEIIETOK «CyXOro
apaa» (WM mona), amMasa, rpadura (Wi kBapua). Moxaens mostekynbl JIHK. O0pasnbl miactmace
(penonodopmanpaeruaHbie, MOINYpPETaH, MOTUITUIICH, TOJIUIIPONUIICH, MTOTUBUHIIIXIIOPU) U U3/e-
nust u3 HuX. OOpas1sl BOJIOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO, KAallPOH, JTaBCaH, HEUIOH) U 13-
nenus w3 HuX. OOpaslbl HEOPraHMYECKUX IMONMMEPOB (Cepa IUIacTUYecKas, KBapll, OKCH] allto-
MUHUS, IPUPOJIHBIE AIFOMOCUIIMKATHI). MoJienb MoJIsipHOro o0beMa ra3oB. Tpu arperaTHbIX COCTOS -
Husl BoAbl. OOpa3ipl HAKUIK B YailHUKE U TPyOax LEHTPaIbHOTO OTOIUIeHHUA. JKeCTKOCTh BOIBI U
crocoObl ee ycTpaneHus. O0pasibl pa3InYHbIX AUCIIEPCHBIX CUCTEM: AMYJIbCUH, CyCIIEH3UH, a3p030-
nel, reneit u 3oneil. Koarynsmus.

JlabopaTopHble onbIThI. 1. O3HaKOMJIEHHE C KOJJIEKLIMEN MOJIMMEPOB: IIACTMACC U BOJIOKOH U U3-
JIeus U3 HUX

IIpakTyeckas padora Ne 1. Pemenue skciepuMeHTANbHBIX 334a4 10 ONPEAEICHHIO IIacTMace U
BOJIOKOH.

Ne | Paznen npo- 3HaTh YMmeTb
rpaMMbl/
TE€Ma ypoKa
2. | Crpoenue Xumudeckass CBsI3b, HOHEBI, Onpenensitb BaJIEHTHOCTh U CTENIEHb OKHUC-
BellecTBa 3JIEKTPOOTPHUIIATENIBHOCTD, Ba- JICHUS XUMUYCCKHUX JIEMECHTOB, THUII XUMH-
(26 u) JIEHTHOCTb, CTENIEHb OKUCJIEHUSA. | YECKOM CBSI3M B COCAUHEHHUSIX, 3apsi/] NOHA.
OcHoBHbIe TeopuHr XUMHUECKON | OOBSCHUTH 3aBUCUMOCTh CBOICTB BEIIECTB
CBSI3H. OT MX COCTaBa U CTPOEHUS, TPUPOY XUMH-

Mornekyna, OTHOCUTENbHAs MO- | YeCKOH CBsI3U (MOHHOM, KOBaJICHTHOH, Me-
JIEKYJISIpHAsl Macca, aJUTOTPOMHs, | TATTTHIECKOM ).

MOJIb, MOJISIpHAsE Macca, MoJsip- | Mcmonb3oBaTh MpHOOpeTEHHBIC 3HAHUS U
HBIII 00BEM, BEIIEeCTBa MOJICKY- | YMEHUS JIJIsl IPUTOTOBJICHHS paCTBOPOB 3a-
JSPHOTO M HEMOJEKYJSPHOTO | JTaHHOUW KOHIIEHTPAIUU B OBITY U HA TIPOU3-
CTpoeHus, pacTBOPbl. OCHOBHBIE | BOJCTBE, KPUTHUYECKOM OLIEHKH JOCTOBEP-
3aKOHBI __XHMHHU: COXPAHEHUS | HOCTH XUMUYECKOU WH(OpPMAIIUH, TTOCTYTIA-
MacChl BENIECTB, ITOCTOSHCTBA | FOUIEH M3 pa3HBIX UCTOYHUKOB.

COCTaBa.




Tema 3. Xumuueckue peakuuu (16 u)

Peaxiun, uoyniie 6e3 M3MEHEHHUST COCTaBa BEUIECTB. AJUIOTPOIUS U aNTIOTPOITHBIE BUIOU3MEHEHHS.
[TpuumHbl ayuloTponuu Ha mpumepe mMoaudukanuit kuciopona, yriaepoaa u ¢ocdopa. O30H, ero
Oouonoruueckas poib. M3omepsl u nzomepus.

Peakuuu, nayniye ¢ ”3BMEHEHHEM COCTaBa BELECTB. Peakiiuu coeIMHEHNs, pa3IoKEHNUs, 3aMEILECHUS
1 oOMeHa B HEOpraHMYECKON M OpraHM4ecKoi XuMHHU. Peakuuu 3kx30- U 3HA0TEpMHUecKue. Termo-
BOM 3¢ (peKT XUMUUECKOM peakI U TEPMOXMMUYECKHE ypaBHEHUs. Peakiiuy ropeHusi, Kak 4acTHBIH
Clly4aid 3K30TEPMHUYECKUX PEAKIUM.

CkopocTe xumuueckoi peakiuu. CKOpoCTh XUMUYECKON peakuu. 3aBUCUMOCTb CKOPOCTU XUMHYE-
CKOM peakuuu OT MPUPOAbl pearupyrolluX BEIIECTB, KOHIIEHTPALMU, TEMIEpPATyphl, IUIOMIAN TO-
BEPXHOCTH COIIPUKOCHOBEHUS U KaranusaTopa. Peakuuu romo- u rereporennsie. [lonstue o karanu-
3e U KaTtanu3aTopax. DepMeHThl Kak OMOJOTHYECKHE KaTaln3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHU-
pOBaHMs.

OOpartumocTs XUMHYECKHX peaknuid. HeoOpaTumMble 1 oOpaTiMble XuMudeckue peakunu. Coctosi-
HHUE XMMHUYECKOT'O PaBHOBECHS JIsl OOpAaTUMbIX XUMUYECKUX peakiuid. CriocoObl CMEIeHUs] XuMHUe-
CKOT'O paBHOBECHS Ha IPUMEPE CUHTE3a aMMHAaKa.

Ponp Boabl B Xxumuueckoi peakuuu. MctuHHble pacTBOphl. PacTBopuMOCTh U KilaccuduKanus Be-
IECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJIOPaCTBOPUMbBIE U HEPACTBOPUMBIE BEILIECTBA.
DJEKTPOIUTHI U HEIJIEKTPOIMUTHL. JJNEKTPOJINTHYECKas Aucconuanys. KucioTsl, OCHOBaHUS U COJIH C
TOYKH 3PEHHUSI TEOPUH JIEKTPOIUTHYECKOMN AUCCOIUALINH.

XHWMHYECKUE CBOMCTBA BOJBI: B3aUMOJEHCTBUE C METAJlJIaMH, OCHOBHBIMU U KHCIOTHBIMHM OKCHJIA-
MU, pa3Jio;KeHUE U 00pa30BaHNEe KPUCTAJUIOIHApaTOB. Peakuuy ruipataliuy B OpraHMuecKoi XUMHUU.
['maponu3 opraHM4ecKUX M HeopraHudeckux coenuHeHud. HeoOpatumelil runponus. OOpaTUMBIi
THIPOJIA3 COJIEH.

I'maponan3 opraHMYECKUX COEIMHEHUM U €r0 NPAaKTUYECKOE 3HAYCHUE JUIS TIOTYYEHUS THIPOIU3HOTO
cnupTra U Mbuia. buonoruueckast ponb rUaponM3a B IJIACTHYECKOM U SHEPreTHYeCKOM OOMEHE Be-
LIECTB U DHEPTUU B KIIETKE.

OKHCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OnpeneneHue CTeneHn OKUcie-
HUs 1o Gopmyiie coenuHeHus. [TosaTue 00 OKUCINTENbHO-BOCCTAHOBUTENBHBIX peakuusax. Okucie-
HUE U BOCCTAHOBJIEHUE, OKUCIUTEIh U BOCCTAHOBUTEIID.

DAEKTpoNN3. DNEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLIECC. DIEKTPOJIN3 PACILIIABOB
U PacTBOPOB Ha IpuMepe xiopuaa HaTpus. [IpakTruueckoe mpuMeHeHHe 3IEKTPOIN3a. JINEKTPOJIUTH -
4ECKOE MOJIyYE€HUE AITIOMUHMSL.

Jemonctpauun. [IpeBparmienue kpacHoro ¢ocdopa B 6enpiit. O30HaTop. Mojaenu mosnekyn OyraHa u
n300yTaHa. 3aBUCUMOCTb CKOPOCTH pEakIMM OT HMPUPOABI BEIIECTB HA MPUMEPE B3aMMOACHCTBUS
pPacTBOPOB PA3IMYHBIX KUCIOT OJWHAKOBOM KOHLIEHTPALIMM C OJAMHAKOBBIMHU TpaHyJdaMH IIMHKA U
B3aUMO/JICHCTBUS OJIMHAKOBBIX KyCOUYKOB Pa3HbIX METAJUIOB (MarHus, LIMHKA, jKeJIe3a) C COJITHON KUC-
noToil. B3auMopelicTBre pacTBOPOB CEPHOM KUCIOTHI C pacTBOpPaMU THOCYJIb(aTa HaTpUs pa3iuy-
HOW KOHLIEHTPALlUM U TemImepaTypsl. Mozenb KUIAIero ciios. BzaumonencTsue JIUTUS U HAaTpUs ¢
Bozoi. [lonyuenue okcuaa gocopa (V) u pactBopeHHe ero B BoJI€; UCIBITAHUE TIOJTYyYEHHOI'O pacTBO-
pa nakMmycoMm. OOpa3ibpl KpUCTAUIOTHAPATOB. VcnblTaHWE PAacTBOPOB AJIEKTPOIMTOB U HEDJIEKTPO-
JIUTOB HAa MPEIMET TUCCOLMALMU. 3aBUCUMOCTh CTENEHH 3JIEKTPOJUTHUECKON TUCCOLMALUU YKCYC-
HOW KMCJOTBI OT pa3zbaBiieHust pacTBopa. ['uaponus kapOuaa kambius. ['uaponus kapOOHATOB Iie-
JIOYHBIX MeTaioB U HuTparoB IuHKa uiau cBuHua (II). Ilomyuenue meina. Ilpocreifie oxucau-
TEJIbHO-BOCCTAHOBUTEINIBHBIE PEAKLUU: B3aMMOJECHCTBUE LIMHKA C COJISIHOM KHCIOTOM M Keje3a C
pactBopoMm cyibdara meau (II). Mogaens amekrponusepa. MoJienb JIeKTPOIU3HON BaHHBI IS TIOJTY -
YEHUS aJTFOMUHUS.

JlabopaTopHble onbIThl. 2. [lonydyeHne kucioposaa pasinokeHUEM MEPOKCHIA BOAOPOA C IOMOIIBIO
okcuza mapradua (IV) u karanassl ceiporo kaprogens. 3. Peakuuu, uaymmue ¢ o0pa3oBaHHEM OCaJIKa,
rasza u BoJpl. 4. Vcrons30BaHNe WHAWKATOPHON OyMmaru IJisi OTpeesIeHUs] KUCIIOTHOCTHU CITFOHBI, JKe-
JyJJOYHOTO U JIp. COKOB. 5. PaznuuHsle ciayyau rugponusa coieil.7. Peakuus 3amMeleHuss MeIu Jelie-
30M B pacTBope MeaHoro kynopoca. 10. ITomyuenue Boioposa B3auMOJAEHCTBHEM KUCIOTBI C LIMHKOM.



IpakTuyeckne padoThl. Ne2. CKOpOCTh XMMHUYECKON peakiuu. Xumudeckoe paBHoBecue. Ne3 ['uj-
ponu3. Peakiinu HOHHOTO OOMEHa.

Ne | Pazgen mipo- 3HaTh YMmeTb
rpaMMbl/
TEMa ypoka
3. | Xumuye- DIEKTPOJIUT U HEITEKTPOIIUT, JIEKTPOIUTH- | OnpenensaTe XapakTep Cpeasl
CKHe peak- | 4ecKas JUCCOLMALMS, OKUCIIUTEIb, BOCCTAHO- | B BOJHBIX PAacTBOpax Heopra-
17071 BUTEIIb, OKUCIIEHUE, BOCCTAHOBIICHHE, TEIUIO- | HUYECKUX COEIUHEHUH, OKHC-
(16 v) BOM 3¢ (eKT peakiuy, CKOPOCTh XUMUYECKOH | JINTEINb, BOCCTAHOBHUTEb.
peaxuuu, KaTajaus, XuMHUueckoe paBHoBecue. | OOBSICHUTH 3aBUCUMOCTDH CKO-
OCHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOJIU- pPOCTH XUMHUYECKON peakuu
TAYECKON JUCCOLMAIINS KaTaau3, XuMuJe- Y TIOJIOXKEHUST XUMUYECKOTO
ckoe paBHOBecHE. OCHOBHBIE MTOJIOKEHUS paBHOBECHSI OT Pa3IUYHBIX
TEOPHUH DJIEKTPOJUTHYECKON TUCCOLMAIIN (bakTopOB.

Tema 4. BemecTBa 1 ux cBoiicTBa (18 u)

Mertamibl. B3auMozeiicTBue METaIJIOB ¢ HEMETAJIIaMU (XJI0pOM, CEPOU M KUCIOpoJoM). Bzaumo-
JICUCTBHUE IIETOYHBIX U IIETIOYHO3EMEIbHBIX METAIJIOB C BOJIOM. DIIEKTPOXUMUYECKUIN Pl HAIPS -
JKEHUI MeTaiyioB. B3aumoeiicTBie METaJIJIOB ¢ paCTBOPAMU KHUCIIOT U COJIEH. AJIFOMMHOTEPMUSI.
B3anMopeiicTBre HATpHs C 3TAHOJIOM U (PeHOTIOM.

Koppo3uss Mmetannos. [loHsATHE O XMMHMYECKOM M 3JIEKTPOXMMHMUYECKOH KOPPO3MM METAJLIOB.
Crioco0bI 3a1UThl METAILJIOB OT KOPPO3HH.

Hemerannel. CpaBHUTENbHAS XapaKTEPUCTHUKA TAIOTEHOB KaK HamOOJee TUIMUYHBIX IPEICTaBH-
Teneil HemeTayuioB. OKHUCIUTENbHBIE CBOIICTBA HEMETAIUIOB (B3aUMOJICHCTBUE C METaNIaMU U BO-
noposioM). BoccTaHoBUTEIbHBIE CBOWCTBA HEMETAJUIOB (B3aUMOJICHCTBHE ¢ 00jiee 3JIeKTPOOTpH-
[aTeJIbHBIMU HEMETAJJIAMU U CIIO’KHBIMH BEILIECTBAMHU-OKUCIUTEISIMU ).

Kucnotel Heopranmdeckne u opranmyeckue. Kmaccuduxamusi KUCIOT. XUMHUYECKHE CBOHCTBA
KHCJIOT: B3aUMOJICHCTBHE C METAJJIAMH, OKCUIAMHU METAJUIOB, TMAPOKCUIAMU METAJIOB, COJISIMH,
cnupramu (peakuus tepudukanun). Ocodble CBOWCTBA a30THON M KOHIIEHTPUPOBAHHON CEPHOM
KHCJIOTBI.

OcHoBaHMs HeOpraHmyeckue W opranudeckue. OCHOBaHUS, WX KiIaccu(UKams. XUMUYECKHUE
CBOMCTBAa OCHOBAHUM: B3aUMOJICHCTBUE C KUCIOTAMH, KUCIOTHBIMU OKCHUIAMU U cojisiMU. Pasno-
’K€HHE HEPaCTBOPUMBIX OCHOBAHMI.

Comu. Knaccudukarmus coneit: cpenHue, KUcible U OCHOBHbIE. XUMHUYECKHUE CBOMCTBA COJICH: B3a-
UMOJCICTBUE C KUCITOTaMHU, I1IeJI0YaMU, MeTaJulaMH U coisiMu. [IpeacraBurenu coneit 1 ux 3Haue-
HUe. XJIOpu HaTpus, KapOoHAT Kaiblus, pocdar KaIbIus

(cpennue cosn); TUAPOKAPOOHATHI HATPUS U AMMOHHMSA (KUCIIBIE COJIM); THIPOKCOKapOOHAT MeIH
(IT) — manaxut (OCHOBHAs COJIb).

KauecTBeHHBIC peakluu Ha XJIOPHU-, Cyab(haT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHUSI, KATHOHBI
xenesa (I1) u (I1I).

I'eneTnueckas CBs3b MEXKIY KJIACCAMU HEOPraHUYECKUX U OPTaHUUYECKUX coequHeHun. [lonsatue o
TEHETUYECKOM CBSI3M U T€HETUYECKHX psifax. ' eHeTnueckuil psaa metamia. ['eHeTu4eckuit ps He-
Metaia. OCOOCHHOCTH TEHETHYECKOTO Psijia B OPTaHUYECKON XUMUH.

JdemoncTpanuun. Komekmus o0pa3iioB MeTauioB. B3aumoneicTBiue HaTpus U CypbMBI C XJIOPOM,
J)Kenesa ¢ cepoid. ['opeHne Maraus U alFOMUHMS B KACIIOpOie. B3auMoaercTBre ET0YHO3EMENIbHBIX
METAJJIOB C BOAOW. B3auMoielicTBUE HATpUA € 3TAHOJIOM, IIMHKA C YKCYCHOW KUCIOTOWU. AJTFOMUHO-
TepMmus. B3aumonencTsue Meau ¢ KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTOW. PesynbraTsl KOppo3uu
METAJIJIOB B 3aBUCHUMOCTH OT YycJoBUi ee mpoTekaHus. Komtekuust o6pasioB HemeTauioB. B3anmo-
JIeHCTBUE XJIOPHOM BOJIBI C pacTBOpPOM Opomuaa (noauaa) kanus. Kosmekiuus mpupoaHbIX OpraHuye-
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CKHUX KUCJOT. Pa30aBiieHne KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTHI. B3ammoelcTBre KOHIIEHTPUPO-
BaHHOM CEpPHOM KUCIOTHI C caxapoM, LEJUTI0NI030M U Meapto. O0pasibl MPUPOJHBIX MUHEPATIOB, CO-
JepKalX XJIOpHJ HATpusi, KapOoHAT KanmbIws, ¢ochaT Kaaplus ¥ ruapokcokapoonar memu (II).
OOpa3supl MUIIEBBIX MPOAYKTOB, COJIEPKALINX TUAPOKApOOHATHI HATPHS U aMMOHHS, MX CIIOCO0-
HOCTh K Pa3JIOKEHUIO MpU HarpeBaHuu. ["amenne conpl ykcycoM. KauecTBeHHBIE peakIiuy Ha KaTHO-
HBI U aHUOHBI.
JlabopaTopHbie onbIThI. 6. O3HAKOMIICHHE C KOJUICKIMSIMI HEOPraHMYECKHUX BEIeCTB. 7. O3HAKOMIIEHHE C
KOJUIEKLIMSIMU OpraHWYecKUX BetlecTs. 8. O3HaKoMiIeHHe ¢ KowieKimer pya. 9. CpaBHeHue cBOMCTB KucioT. 10.
CRoiicTBa COJITHOM KUCTOTHI M pacTBOpa YKCyCHOM KucnoThl. 11. CBoiicTBa ocHoBanuid. 12. [Tomyye-
HUE ¥ aM(OTEepHbIE CBOWCTBA THIPOKCH A ATFOMHUHHSL.

HX CBOMCTBA
(18w

U MaTepuabl: OCHOB-
HbIE METaJLIBI U CILIa-
BbI, CEpHasi, COJIsSTHAs,
a30THAs U YKCYCHast
KUCJIOTBI; IIEJIOYH, aM-
MHAK, MUHCPAJIbHBIC
ynobpenus. Mckyc-
CTBCHHBIC U CUHTCTHUYC-
CKHE BOJIOKHA, Kay4y-
KH, TUIaCTMACCHI.

No Paznen mipo- 3HaTh YMmeTb
rpaMMbl/ TeMa
ypOKa
4. BemecrBa n Baxneiimne Bemectsa | Ha3piBaTh M3ydeHHBIE BEHIECTBA IO «TPUBHAIIb-

HOM» WM MEXIYHApOJIHOW HOMEHKIIAType
Xapaktepr3oBaTh O0OITHE XUMHUYECKHUE CBONCTBA
METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOP-
TaHUYECKUX COCINHCHHUMN; BEITIONMHATE XUMHUe-
CKHMH DKCIEPUMEHT I10 PACIIO3HABAHUIO BaXKHEN-
IMX HEOPTaHMYECKUX BEIIECTB;

Hcnonp3oBaTh NPpUOOPETEHHBIE 3HAHUS U YMEHUS
B IIPAKTHYECKON NEATEIBHOCTU M MOBCEIHEBHOU
KU3HU JJIS:

1.00bsiCHEHU XMMHUYECKHUX SIBJIECHHUH, MPOUCXO-
JSIIMX B IpUpoJie, ObITY U Ha MIPOU3BOJICTBE
2.0npeneneHust BO3MOKHOCTH NTPOTEKAHNS XUMHU-
YECKUX MPEBPALICHUH B Pa3lMYHBIX YCIOBUAX U
OLIEHKH MX TOCJIEICTBUM.

3.OKOJIOrM4eCKN TPaMOTHOTO MTOBEJEHUS B OKPY-
JKarouien cpeae

4.OueHKHA BIUSHUS XUMHUYECKOTO 3arps3HCHUS
OKpY)KAIOIlleW cpeibl HAa OpraHu3M 4YeJoBEKa U
JpyTHE KUBbIE OpPTraHU3MBbI

5.be3zonacHoro obpaieHus ¢ TOPIOYUMHU U TOK-
CUYHBIMH BEIIECTBAMHU, JJAOOPATOPHBIM 000PY10-
BaHUEM

Pe3eps 2 yaca.

JleMOHCTPAMOHHBINA IKCTIEPUMEHT

il Tema
Crpoenue atoma u Ilepuonnuecknii 3axon JI.U.MenneseeBa
J1 | Pasznuunsie popmel [lepronndeckoii cuctemMbl Xumuueckux aemeHToB J{.11.Menneneesa.
CTpoeHue BeliecTBa

J12 | Mogenb KpuCT. pemeTku xjaopuaa Hatpus. OOpa3iibl MUHEPAIOB ¢ MOHHOW KPUCTAIIITNYE-
CKOH PEIIeTKON: KaJablUTa, rajauTa.

I3 | Monenu KpUCTAUTUIECKUX PEIIETOK «CyXOTo Jibaay (WK nona), anmmasa, rpaduta(vim KBap-
1a).

4 | Monens monekyasl JITHK.
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5 | O6pasms! wiactmacce (peronodopmanbaeTuaHbIe, TOTNYPETaH, TOTUITHIICH, TOJUITPOIIH-
JIeH, TIOJIMBUHWJIXJIOPUA) U U3Aenus u3 HuxX. O06pasipl BOIIOKOH (IIEPCTh, MIENK, alleTaTHOe
BOJIOKHO, KampoH, JIaBCaH, HEMJIOH) 1 u3aenus u3 Hux. O0pasibl HEOPraHUYECKUX MOJIUME-
poB(cepa muacTuyeckas, KBapll, OKCHUJ] IFOMUHUS, TPUPOJIHBIE aTFOMOCHIUKATHI).

J16 | Monens MossipHOTO 00beMa Ta3oB.

7 | Tpu arperaTHbIX cOCTOSIHUS BOABI. OOpa3Ibl HAKUIK B YaTHUKE U TPyOax IIEHTPATLHOTO
ororieHHs. JKecTKOCTb BO/IbI U CIIOCOOBI €€ YCTPaHEHUSI.

J8 | Ilpubopsl HA KUAKUX KPUCTAIIIAX.

J19 | OGpa3upl pa3IMYHBIX JUCIIEPCHBIX CUCTEM: SMYJIbCHIA, CYCIIEH3HM, a3p0o301eH, renel u 30-
neit. Koarymsinus. Cunepesuc. Dddexr Tunmans.

XuMHYECKHE peakunu

J10 | Monenu monexyn H-OyTaHa U U300yTaHa.

11 | IlpeBpamenue kpacHoro ¢ochopa B Oenbrii.

J12 | O3onatop.

13 | 3aBUCUMOCTBh CKOPOCTH PEAKLIUN OT MPHUPOJIBI BEIIECTB HA IPUMEPE B3aUMOACHCTBHUS
PacTBOPOB Pa3IMYHBIX KMCIOT OJITMHAKOBOW KOHIIEHTPALIUU C OJAMHAKOBBIMU T'PaHyJIaMHU
[IMHKA ¥ B3aUMOJICHCTBUS OJMHAKOBBIX KyCOYKOB Pa3HBIX METALIOB(MArHus, IIMHKA, KeJe-
3a) C COJITHOM KHUCIOTON. MoJeNb « KUIIAIIETO CIO0S.

J114 | B3aumopelicTBiE pacTBOPOB CEPHOI KHCIOTHI C pAaCTBOPAMU THOCYJIb(aTa HATPHsl pa3iny-
HOW KOHLEHTPALUU U TEMIIEPATYPBHI.

15 | PaznoxkeHue nepokcuia BOAOPO/Ia ¢ MOMOIIIbIO KaTtanuzaropa(okcuaa Mmapranna(+4)) u kara-
JI03BI CBIPOTO MsICa M CBIPOTO KapToders.

J16 | IIpumepsl HEOOpAaTUMBIX peakLuil, HAYIIHUX ¢ 00pa30BaHUEM OCA/IKa, ra3a WU BOJbI.

17 | BaumoaencTBHUE JIUTUS U HATPUSI C BOJOM.

J18 | ITomyuenne okcuna pochopa(+5) u pacTBOpEHHE €TO B BOJIEC; UCTIBITAHUE MOTYYCHHOTO
pacTBopa JIaKMYCOM.

19 | O6pa31sl KpUCTATIIOTHIAPATOB.

J120 | UcnpiTaHue pacTBOPOB AJIEKTPOIUTOB U HEAJIEKTPOIUTOB HA MPEAMET AUCCOIHAIIIH.
3aBUCUMOCTh CTETIEHU AUCCOLMAIMM YKCYCHON KHUCIOTHI OT pa30aBiIeHMs pacTBOpPA.

J21 | T'unponus kapOOHATOB MIEIOYHBIX METAIJIOB M HUTPATOB MHKA Wiu ceuHUa (I1).I'unponms
kapoua kaibius. [lonydyeHue Mplia.

J22 | Ilpocreiiiire OKACTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN: B3aUMOJEHCTBUE IIUHKA C COJISI-
HOU KHCIIOTOMH M keme3a ¢ pacTBOpoM cyibdara meau (I1).

J23 | Moaenb snektpoiausepa. Moienb 3JeKTPpOIU3HON BaHHBI JIJ1s TOJIYyYECHUS aJTFOMUHUS.

BelecTBa M UX cBOMCTBA

1124 | Komnekimus oOpa3iioB METAJJIOB.

25 | BzaumopeiicTBre HATPUS U CYPBMBI C XJIOPOM, Xkeje3a ¢ cepoid. ['opeHne Maruus u ajito-
MHHHS B KUCI0poJe. B3anmonecTre 1MeI0YH03EMENBHBIX METAIUIOB C BOAOW. B3aumonen-
CTBHME HATPHs C 3TAHOJIOM, IIMHKA C YKCYCHOW KUCI0TOM B3anMoaercTBue Meiu ¢ KOHIICH-
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TPUPOBAHHOW a30THOM KHUCIOTOWU. AJIFOMHUHOTEPMHUSL.

J26 | Pe3ynbTaThl KOPPO3UU METAIUIOB B 3aBUCUMOCTH OT YCJIIOBHM €€ MPOTEKAHUS.
J27 | Konnekiust 06pa3iioB HEMETAJIIOB.
28 | B3aumopelicTBrE XJIOPHOW BOJIBI C pACTBOPOM OpOMUAA(MOIHIA)KAITHSI.
J29 | Komnekuuys npupoHbIX OPraHUYECKUX KUCIIOT.
J130 | Pa3baBneHne KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI. B3anmoeiicTBie KOHIIEHTPUPOBAaHHON
CEpPHOM KHUCJIOTBI C CaxapoM, LEJUTI0I0301 U MEBIO.
131 | O6pa3ibl MpUPOTHBIX MUHEPAJIOB, COJIEPKAIIMX XJIOPUA HATPUs, KapOoHAT Kajblus, Goc-
daT KanpLus U TUAPOKCOKapOoHaT Menu(2+).
J132 | O6pa31isl MUIIEBBIX MPOAYKTOB, COACPKAITUX THAPOKApOOHATHI HATPUS U aMMOHHUS,
UX CIIOCOOHOCTH K Pa3jIokKEHHUIO IPU HarpeBaHuu. [ amenne coapl yKCycoMm.
J33 | KauecTBeHHbIE peakuy Ha KATUOHBI U AaHUOHBI.
JlabopaTopHbIe ONBITHI
JlL.o. Tema
Crtpoenue atoma u Illepuoanuecknii 3axkon J[.M.MeHaesieeBa
Jl.o.1 | KoHcTtpynpoBaHue nepuognveckoil TabauIbl 3JIEMEHTOB C UCIIOJIb30BAHUEM KapTOYEK.
CrpoeHne BemnecTBa
Jl.o.2 | Onpenenenue TUNa KPUCTAIUIMYECKON PELIETKHU BEIIECTBA U ONUCAHUE €TO CBOWCTB.
JI.o.3 | O3HaKoMIIEHHUE C KOJUIEKIMEN MMOIMMEPOB: IJIACTMACC U BOJIOKOH M U3/IEIHS U3 HUX.
Jl.o.4 | UcnblTaHue BOJBI HA )KECTKOCTh. Y CTPAHEHHE )KECTKOCTH BOJIBI.
JI.o.5 | O3HaKOMJIEHUE C MUHEPAIbHBIMUA BOJAMHU.
JI.o.6 | O3HakOMIJIEHUE C TUCTIEPCHBIMU CUCTEMaMHU.
XuMHuYeCKHe peakunu
JI.o.7 | Peakuus 3amenieHust MEQU KEIE30M B pACTBOPE MEHOIO Kyopoca.
JI.0o.8 | Peakmum, uaynime ¢ oOpa3oBaHUEM OCaJIKa, Ta3a U BOJEI.
JI.o.9 | IlonydyeHue KMCIOpOAa pa3iokKEHUEM NIEPOKCHIA BOAOPOA C TOMOLIBI0 OKCH/Ia MapraHia
(IV) u xaranassl CbIporo kaptoders.
JI.0.10 | [Tonydyenue BOgOpO/Ia B3aUMOICHCTBUEM KHCIIOTHI C IIUHKOM.
Jl.o.11 | Pa3Hble ciydyan ruposinza coeu.
BemecrBa u ux cBoiicTBa
JI.o.12 | McnblTanue pacTBOPOB KUCIIOT, OCHOBAHUI U COJIEN MHIMKATOPaMHU.
JI.o.13 | B3auMopaelicTBrE COJITHOM KMCIIOTBI M paCTBOPA YKCYCHOM KHCIIOTBI C METAJUIAMH.
Jl.o.14 | B3aumoaeiicTBHE COJITHOM KUCIOTHI M paCTBOPa YKCYCHON KUCJIOTBI C OCHOBAHUSIMH.
Jl.o.15 | B3aumopaeicTBrEe CONSTHOM KUCIOThI U pacTBOPa YKCYCHOM KHCIIOTBI C COJISIMM.
JI.o.16 | TIlonyuyeHune u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHHI.
JI.0.17 | 'maponu3 XJIOpUAOB U alleTaTOB IIEJIOYHBIX METAJIOB.
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2.1. Ilepeuenvy KOHTPOJBHBIX U MPAKTHUECKUX pabOT

Momyb (r1aBa) Bcero
qacoB

I[aTa BBITIOJIHCHUSA 11O KAJICHAAPHO-TEMATUYCCKOMY IIJIaHY.

[IpakTnueckas pabora

Konrponbnas padora

Tema 1. Ctpoenue aroma u
[Tepuonnueckuii 3aK0H 6
JI.A.Menpeneena.

Tema 2. CTpoeHue BelecTBa.

26

ILp.1.ITonyuenue, co-
Oupanue u pacno3na-
eanue 2a3oe.

K.p.1. «Il.c.x.3. u cmpoenue
amoma. Buovt xumuueckou ceés-
sunK.p.2. «Cmpoenue gewe-

cmea)

Tewma 3. Xumnueckue peakuuu| 16

K.p.3. Xumuueckue peaxyuu.

Tema 4. BemecTBa u MX CBOM- ILp.2.Pewenue 3xcne- | K.p.4. Bewgecmea u ux ceoii-
CTBa PUMEHMANbHBIX 3a0ay | cmea.
T udenmupukayuro
Op2aHuuecKux u Heop-
2AHUYECKUX COeOUHe-
HUIl.
Peszepn 2 _ _
Hroro 68 2 4

BBIJICJICHHE OLICHOYHBIX Pa00T * MHCUPHBIM wpugdpmom, Kypcueom.

2.2. Konuuecmeso uacos, KOHmpoobHvlx pabom, npakmuieckux pabom no yemeepmsm, 3a 200:

YeTBepTh Bcero wacos no nipen- | KonuvectBo k/p KomnyecTtBo n/p
METY

1 yeTBepTH 16 1 0

2 yeTBepTh /1 momyro- 16 1 1

ame

3 4eTBEPTh 21 1 0

4 yeTBepTh / 14 1 1

2 OJIYyroine

l'on 67 4 2

Paszpen: «KKAJTEHIAPHO-TEMATHYECKOE IIVIAHUPOBAHUME»

o/

Tema

Kon
-BO
ya-

Ho-
Mali-
HEC 3a-

[ara npose
JICHUS
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COB

JaHUC

Ctpoenue atoma u [lepuoguvecknii 3akon JI.U.MenaeneeBa(6 4.)

1. | AToMm — cioHas JacTHUIA. 1 §1 03.09.
2. | CocTosiHME TIEKTPOHOB B aTOME. DJIEKTPOHHAsI KOH(PUTYpaIus aTo- 1 §1 05.09.
MOB XUMHUYECKHX JIEMEHTOB.
3. | BaneHTHBIC BO3MOXXHOCTH aTOMOB XMMHUUYECKHUX 3JICMECHTOB. 1 §1 10.09.
4. | Ilepuognueckuii 3aK0H U cTpoeHue aroma u Ileproguueckas cucre- 1 §1-2 12.09.
Ma XxuMHu4eckux 3aeMeHToB J[.M.MeHaeneeBa B CBeTe YUEHHUS O
CTPOEHHH aToMa.
5. | [Honoxenue Bogopona B [lepuoanueckoii cucreme. 1 §1-2 17.09.
6. | 3HaueHME MEPUOANUECKOr0 3aKOHA JJIs Pa3BUTHUS HAYKH MOHUMAHHUS 1 §2 19.09.
XUMHUYECKON KapTHHBI MUpA.
Ctpoenue BemecTBa (264.)
7. | Xumnueckas cBs3b. Enqunas npupoja XuMHU4ECKON CBA3H. 1 §3 24.09.
8. | MoHHas xuMHuueckas CBs3b. 1 §3 26.09.
9. | KoBasieHTHast xuMu4eckast CBs3b. 1 §4 01.10.
10. | KoBaneHTHas XuMHU4YeCKas CBSI3b. 1 §4 03.10.
11. | MeTtannuyeckass XMMHUYECKas CBS3b. 1 §5 08.10.
12. | BonoponHas xuMHu4yecKkas CBS3b. 1 §6 10.10.
13. | YopaxxHeHus: BUbI XUMUYECKOUN CBS3H. 1 §3-5 15.10.
14. | YopaxHeHus: CTPOCHUE aTOMa U CTPOEHUE BEIIECTBA. | §3-5 17.10.
15. | Kommponvnas paboma Ne 1 no memam «llepuoouveckas cucmema 1 §1-6 22.10.
XUMUYECKUX 2IeMEeHmMO8 U cmpoeHue amoma. Buowl xumuueckoti cés-
3u»
16. | Ilonumepsl - BEICOKOMOJIEKYJISIPHBIE COETUHEHUS. 1 §7 24.10.
17. | Opranuyeckue U HEOPraHUUECKHUE ITOJIUMEPBHI. 1 §7 05.11.
18. | I'a3000pa3Hbie BeliecTBa. I |88 07.11.

14




19. | 'a3o00pa3HbIe BemIeCTRA. §8 12.11.

20. | ITpaktuueckas padora Ne 1 «Ilomyduenue, coOnpaHue u pacro3HaBa- Odop. | 14.11.
HUE Ta30B.» ITp.1.

21. | Kunkue BemectBa. Boma. KecTkocTh BOJIBL. §9 19.11.

22. Bona. JKecTkocTb BOIBI. §9 21.11.

23. | TBepasbie BemiecTBa. § 10 26.11.

24. TBep/ibie BeleCcTBa. § 10 28.11.

25. | Hucnepcuble cucteMbl. Knaccudukarus JUCIEPCHBIX CUCTEM. §11 03.12.

26. | HucnepcHsle cuctemsl. Kitaccuduxkanus qUCIIEpCHBIX CUCTEM. § 11 05.12.

27. YucTele BEIECTBAa U CMECH. §11 10.12.

28. | Cmecu. MaccoBas nons. §12 12.12.

29. | Pemenue 3a7a4 Ha MacCOBYIO U OOBEMHYIO JIOJTIO BEIIECTBA. §12 17.12.

30. Pemenue 3a1au Ha MaccoBYIO M 0OBEMHYIO JTOJTFO BEIIECTRA. §12 19.12.

31. | O600muienue u cucrtematuzamus no reme «CTpoeHUe BEIIECTBAY. 24.12.

32. | Kommponavuas paboma Ne 2 no meme « Cmpoerue euecmeay 26.12.

Xumuyeckue peakuuu (16 4.)

33. | Kiaccudukanus XUMHYECKUX PEaKIHii B OpraHUIeCKOi U HEOpraHu- §13 09.01.2020
YECKOM XUMUHU.

34. | Knaccudukanus XUuMUYECKUX PEAKIIU B OPraHUYECKOW U HEOpraHH- §13 14.01.
YECKOW XMMUHU.

35. | Peakuu, uaymye ¢ M3BMEHEHHEM COCTaBa BEUIECTB: PA3JI0KEHUS, §14 16.01.
COCTMHEHUS, 3aMEIeHUs 1 OOMeHa

36. | Peakmum 5K30- u 3HI0TEepMHUYeckue. TemnoBoi 3 HEeKT XUMHIeCKOM §14 21.01.
peaklnyu U TEPMOXUMHYECKUE ypaBHEHUsI. Peakiinu ropeHus.

37. | CkopoCTh ¥ 3aBUCUMOCTb CKOPOCTH XMMHYECKOW peakiuu OT MpH- §14 23.01.
POJIBI BEIIECTB, KOHIIEHTPALIUU, TEMIIEPATYPHI.

38. | HeoOpaTumble 1 00paTUMbIe XUMHYECKHE PEAKITUH. XUMUICCKOE §14,17 | 28.01.

paBHOBECHC.
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39. | CnocoObl cMeleHNs] XUMUYECKOTO PaBHOBECHSI HAa IPUMEpPE CUHTE3a §14 30.01.
ammuaka. [loHaTne 00 OCHOBHBIX HAYYHBIX MPUHIUIIAX TTPOU3-
BOJICTBA CUHTE3a CEPHOM KHUCIIOTHI.

40. | Ponb Boabl B XMMUYECKUX peakiusax. MictuaHbie pacTBOphl. PacTBo- §17 04.02.
PUMOCTB U KJaccu(UKaIysl BEIIECTB [0 3TOMY IPU3HAKY.

41. | DNeKTPOIUTHI U HEAIEKTPOIUTBI. DIEKTPOIUTUYECKAS AUCCOLUALIMSL. §17 06.02.
KucnoTtel, 0CHOBaHUS U COJU C TOUKH 3PEHUS TEOPUH DIEKTPOIUTH-
YECKOHM AUCCOLMALINHI

42. XuUMHUYeCcKre CBOMCTBA BOJBI: B3aMMOJICHCTBHE C METaJIJIaMI, OCHOB- §17 11.02.
HBIMH U KUCJIOTHBIMH OKCHJAMH, Pa3ioXKeHHe U 00pa30BaHUE KPH-
crayioruiparoB. Peakiuu rugparanuy B OpraHudeCKO XUMUH.

43. | 'mpponu3 opraHUYECKUX M HEOPraHUYECKuX coenuHenuid. Heobpa- §18 13.02.
TUMBIA U OOpaTUMBIN THUAPOIINU3.

44. | 'maponu3 opraHUYECKUX COETUHEHUM U ero MpakTUYeCKOoe 3Haue- §18 18.02.
HUE JIJI5 TOJIYYeHHs TUAPOIU3HOTO CUpTa U Mblia. bronoruueckas
POJIb THUIPOIH3A.

45. | CteneHb OKHMCIICHUS U ONpPEeNCHUE ee 1o popMylie COeAUHEHHS §19 20.02.

46. | IlonsaTHe 00 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX peakiusax. Okucie- §19 25.02.
HUE ¥ BOCCTAHOBIIEHUE, OKUCIUTEIh U BOCCTAHOBUTEIIb.

47. | DNeKTpoau3 KaK OKUCIUTEIBHO — BOCCTAHOBUTEIbHBIN MPOIECC. §19 27.02.
DNEKTPOIN3 PaCTBOPOB U PACIUIABOB U €r0 NPAKTUYECKOE NPUMEHE-
HUE.

48. | Koumponvnas paboma Ne 3 no meme «Xumuueckue peaxyuuy 03.03.

BemecrBa u ux coiicrpa (18 u.)

49, Metamne! B I1.c.x.3. JI.M.Menneneena. §20 05.03.

50. BzaumMoeiicTBiie METAJIUIOB ¢ HEMETALIAaMU. B3aumoielicTBre 1ie- §20 10.03.
JIOYHBIX U IIETOYHO3EMETbHBIX METAJIOB C BOJIOM.

51. | DnexkTpoXUMHUYECKUN Psijl HAIIPSDKEHUH METallJIOB U B3aUMOJECTBHE §20 12.03.
UX C pacTBOpaMu KUCJIIOT U cosiei. Anmomorepmusi. Bzaumoneiictue
HaTpUs C ITAHOJIOM U (PEHOJIOM.

52. | Koppo3sus memannos. [lonsamue o xuMuyeckou u 31eKmpoxumuye- §20 17.03.
CKOU KOPPO3UU MEMANI08 U CNOCOObL 3aUUMbl UX ON KOPPOIUU.

53. | Hemerannsl. CpaBHUTENBHAS XapaKTEPUCTHUKA FaJIOT€HOB. §21 19.03.

16




54. | OxkucnuTenbHbIE W BOCCTAHOBUTEIBHBIC CBOMCTBA HEMETAIIOB 1 §21 02.04.20.
55. | Kucnotel HeOpraHW4eCKUe U OPTaHUYECKUE U UX KIIacCU(UKAITHU. 1 §22 07.04.
56. XUMHYECKHE CBOMCTBA KUCIIOT. 1 §22 09.04.
57. | OcoOsble cBOICTBA a30THON M KOHIIECHTPUPOBAHHOW CEPHON KUCIIOTHI. 1 §22 14.04.
58. | OcHoBaHuUs HEOPraHUYECKHE U OPTaHUYECKUe U UX Kiaccudukaus. 1 §23 16.04.
59. | Xumuyeckue CBOWCTBA OCHOBAHUM. 1 §25 21.04.
60. Conu u ux knaccupuKanus: CpeiHue, KUCIIBIE B OCHOBHEIE. 1 § 24 23.04.
61. XUMHUYECKHE CBOMCTBA COJICH 1 § 24 28.04.
62. | [IpeacraBurenu coneii u ux 3HaueHue. KauecTBeHHbIE peakuy Ha 1 § 24 30.04.
XJIOpUI-, Cynb(har-, 1 KapOOHAT- AaHUOHBI, KATHOH aMMOHHSI, KATHO-
uel xxenesa (II) u (II).
63. | I'eneTndeckas CBsI3b MEX/IY KJlacCaMU HEOPTraHUYECKUX U OpraHuye- 1 § 25 07.05.
CKUX COCIMHEHUU.
64. | OcobeHHOCTH TeHETUYECKOTO PsiZia B OPraHUYEeCKON XUMHUH. 1 § 25 12.05.
65. | IlpakTnuyeckas padora No2 «PemeHne SKCIepUMEHTATBHBIX 33724 1 §20-25 | 14.05.
Ha UICHTU(DUKALINIO OPTAaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUID)
66. | Konmponvnasa paboma Ne 4 no meme «Bewecmea u ux ceoticmeay 1 §20-25 | 19.05.
67-68| Pesepn 1 21.05.
COLNACOBAHO COITACOBAHO
I'.[‘n':mc-;:;l IACEAHHA METOIHYECKDND CORSTA TaMecTHTE Db AHPEKTOPA 110 VP
MEQY Kospunoeckas COLI]
Or 16.08.2019 rona MNe | 19 agrycia 2019 roua
Yy 4 P
l*i{-'é--f “f_/_f____ Kownenesa JLLI AL Sfeech- Epmakoea M.C.
[Nogmucs pykoBoxiTens MO [Togrmucs
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