MyHununajasHoe 0I01KeTHOe 001e00pa3oBaTe/ibHOE yUpeKIeHne

TuroBckasi cpeaHsia 001eodOpa3oBaTe/ibHAA IKO0JIA
«YTBEPXIAO»
nupexktop MBOY Tutosckoit COIL:
AptamonoB A.C.
[Tpukaz ot 30.08.2023 Ne 139

PABOYAA IIPOI'PAMMA

no xumuu
YpoBeHnb 00111€ro 00pasoBanus: cpeaHee oomee, 11 kiaace
2023-2024 yuyeOHbIi 101
Koan4yecTBO 4acoB — 65
Yuurteas Kapmazuna Huna IlerpoBHa
IIporpamma pa3padoraHa Ha OCHOBe aBTOPCKOUM nporpammel: xumus 11 kaace, O.C.I"'a0pueasin, M.

JIpoda 2012 roxu.

Ca. TuroBka
2023 1.



IosicHUTEBLHAA 3AIMUCKA

Pabouas nporpamma y4eOHOTO COCTaBJIeHa Ha OCHOBE :
- OeepanbHbBIN TOCYIAPCTBEHHBIN CTaHIApT CpeaHero obmiero oopazoBanus (yTB. [Ipukazom MunuctepcTBa oopasoBanus u Hayku PO ot 17 mas
2012 1. Ne 413);
- [Ipukazom Munnpocsemenus Poccun ot 11.12.2020 Ne 712 «O BHeceHUM U3MEHEHUH B HEKOTOPBIE (pe/iepalIbHBIE TOCYIapCTBEHHBIC
oOpa3oBaTenbHbIe CTAaHAAPTHI 001IEr0 00pa30BaHUs 110 BOIPOCAM BOCIUTAHUS 00YUAIOIIUXCSI»
- OcHOBHOIT 00pa30BaTEIbLHOM MporpamMmbl cpeaHero obmiero oopazoanus MBOY Tutosckoii COILL,
- YuebHoro miana mkossl Ha 2023-2024 yaeOHbIi TO/1.
- l'omoBoro kanenaapuoro yueoHnoro rpaduka Ha 2023-2024 y4eOHBbIi ro.
- [Tonoxenust o paboueit nporpamme yuurenss MBOY Turosckoit COLLL, yrBepxknennoro npukazoM Ne 99 ot 30.08.2016r(c u3sMeHEHUSIMHA OT
7.08.2019r npuxazNel14).
-Astopckoii nporpammbl O.C. INabpuensn Xumus 10 xknace ( Coopauk: I[Iporpammer kypca xumuu amst 8-11 kiaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuii-2-e nzganue —M.: JIpoda, 2012 1).
PaGouas nporpamma opueHTHpoBaHa Ha ucnoib3oBanue yuyebnuka: O.C. ['abpuensu« Xumus 10 Ki1» peKOMEHI0BAHO MUHHCTEPCTBOM 00pa30BaHUs U
Haykw/ 11-e uznanue, mepepadorannoe - M.: [Ipocda, 2013 r.

HeasiMu 00y4eHUs1 XUMHUHU ABJISKOTCS: GOPMUPOBAHKUE OCHOB XMMHUYECKOTO 3HAHUS: BKHEUIINX (DAKTOPOB, OHATHM, 3aKOHOB U TEOPHH;
- pa3BUTHE JIUYHOCTH 00ydaromerocs, GopMupoBaHue JOCTYMHBIX YUaIMMCsl 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKTepa;
- (opmupoBaHue ymeHHIl Oe3omacHOro oOpalleHusi C BEIIECTBAMU B IOBCEIHEBHON >KM3HM, (POPMUPOBAHME SKOJIOTMYECKU I€JI€CO00pa3HOro
MOBE/ICHNUs B OBITY U Ha MPOU3BOJICTBE;
- pa3BUTHE YMEHHI HAOII01aTh U OOBSICHATH XMMHYECKHUE SIBJICHUS B TAOOPATOPUH, HA TIPOU3BOJICTBE, B TOBCEAHEBHOM XKU3HU;
- (opmupoBaHNe yMeHUN pabOTaTh C BEIIECTBAMHU, BBHIMOIHITH HECIOKHBIE XMMHUYECKHE OMBITHI, COONIOAATh IMpaBUIa TEXHUKU O€30MacHOCTH;
TPaMOTHO MPUMEHSATh XUMUYECKHE 3HAHUS B OOIIEHUHU C TIPUPOJION U B TIOBCETHEBHON KU3HH;
- PacKpBITHE POJIM XMMHHU B PEIICHUH TTI00aTBHBIX MPOOJIEM YeIOBEUYEeCTBA:
- (opMupoBaHUE y yYalIUXCsl MOHUMAHHUS OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTUM XUMHU, (HOPMUPOBAHHE Y HUX OTHOUICHUS K XHUMHH, KaK
BO3MOXKHOUM 001acTu OyAyIIe mpakTH4ecKoil qesTeNbHOCTH,

- OCYIIIECTBUTHh MHTETPAIMIO 3HAHUI YJAIIUXCS 110 OPTAaHMYECKOW W HEOPTaHWYECKONW XMMHHM Ha OCHOBE OOIIHOCTH WX MOHSTHH, 3aKOHOB U TEOPHH,
MOJIXOIOB K KJacCU(PHKAIIMH BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX PEaKIUH.

3apauun: peanu3anys €IMHCTBA BEIIECTB PUPOJIBI, UX T€HETUYECKOH CBS3H;

- YCTaHOBJIEHHE IPUUYUHHO-CIIEACTBEHHBIX CBSI3€H MEKIY COCTaBOM, CTPOCHHEM, CBOMCTBAMH U IPUMEHEHUEM BELIECTB;

- (hopmMHpoBaHNe OCHOBHBIX MOHATHI Kypca XuMuu 9 kiacca,

- pa3BUTHE HAIIPEIMETHBIX YMEHUN U HaBBIKOB;

- (hopmupoBaHue crienuaibHbIX MPEAMETHBIX YMEHHUH U HaBBIKOB paOOTHI C BEIIECTBAMHY;

- IpaKTUYecKas HAPaBICHHOCTh O0YUYEeHHUS;

- KOHTPOJIb 3HAHUM, YMEHUI U HABBIKOB yYalIUXCA.

[To yuebnomy mutany Ha 2023-2024 y4eOHBIN TOJ HA U3yYye€HHWE XMMHHU OTBOAUTCS 66 4acoB M3 pacyera 2 yaca B HEACNIO, 2 Yaca B HEACHIO - U3
(benepaabHOro KOMIIOHEHTAa. B cOOTBETCTBUY ¢ KaneHAapHbIM y4eOHBIM TpadukoM padouast mporpamMma o xumuu B 11 kiacce Ha 2023-2024 yueOHblii
roj OyzeT BBITIOJIHEHA 3a 65 9acoB, BBIXOAHOU 1 masl.



I[Inanupyembie pe3yabTaThI
YU€HHUK JO/I’KEH 3HATD:

o sajicHelluue XumMuyecKue NOHAmMuUA: BEIIECTBO, XHUMHUYECKUU 3JIEMEHT, aTOM, MOJIEKYJa, aTOMHas W MOJIEKYJspHas macca, HOH,
AJIOTPOMHSI, U30TOMbI, XUMHUYECKasl CBSI3b, AJIEKTPOOTPHUILIATEIBHOCTh, BaJIEHTHOCTb, BAJIEHTHOCTb, CTENEHb OKHCIEHHUS, MOJb, MOJSpHas macca,
MOJIIPHBIA 00BEM, BEMIECTBA MOJEKYJISPHOTO W HEMOJEKYISIPHOTO CTPOSHUS, PACTBOPBI, OIJCKTPOIHUT W HEIICKTPOIHT, DIIEKTPOTUTHICCKAS
JUCCOLIMAIUS, OKUCIUTEIh U BOCCTAHOBUTEIb, OKUCICHHE BOCCTAHOBJICHHE, TEIJIOBOU 3(PQEKT peaklnu, CKOPOCTh XUMUYECKONW peaklMH, KaTallu3,
XUMHUYECKOE PABHOBECHUE;

L4 OCHOG6Hble 3AdKOHbl Xumuu: COXpaHCHHN MAaCChl BEIICCTB, ITIOCTOAHCTBA COCTAaBa, HepI/IOIII/ILIeCKI/Iﬁ 3aKO0H,
L4 OCHOGHble meopuu xumuu. XHUMHYECKOH CBsI3HU, 3J'IGKTpOJ'II/ITI/I‘IeCKOI71 JUucconuanuu,
L4 sayicHelluue eeuiecmea u mamepudiipl: OCHOBHBIC MCTAJJIBI M CIJIaBbl, CCpHAasdA, COJIAHAA, a30THaAsd, KHUCJIOTHI, H_[éJIO‘{I/I, aMMUaK,

MHUHCPAJIBbHBIC yz[06peHH;1;

Y4YeHHUK J0/KeH YMeTh:

. Ha3bIBATh U3YUYEHHBIEC BELIECTBA 110 «TPUBUAIIBHOIN WM MEXAYHAPOAHON HOMEHKIIATYpE;

J onpeaeasiTh: BaJCHTHOCTh U CTENEHb OKHUCICHUS XMMMUYECKMX 3JEMEHTOB, TUI XMMHUYECKOH CBA3M B COCIUHEHHUAX, 3aps]] HOHA,
XapakTep Cpeiibl B BOAHBIX PACTBOPAX HEOPraHMUECKUX COECAMHEHUSX, OKUCIUTENb U BOCCTAHOBUTEIb;

o XapaKTepU30BaTh: AJIEMEHTHl MajblX NEPUOA0B M0 UX nosuoxeHuto B [ICXD; obmue xumMuueckre cBOWCTBa METAJJIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUI;

o O0BSICHATB: 3aBHCHUMOCTb CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHMS; HPUPOAY XHUMHMUYECKOH CBS3M (MOHHOM, KOBaJEHTHOM,
METaJUINYECKOIl ), 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peaKkIuK 1 MOJI0KEHUS XUMUYECKOT0 PaBHOBECHSI OT pa3IMYHbIX (DaKTOPOB;

o BBINOJIHATH XUMHUYECKH I IKCIIEPUMEHT I10 PacliO3HAaBaHUIO BKHEHIINX HEOPraHUYECKUX BELIECTB;

o NPOBOAUTH CAMOCTOATEIbHBIA MOMCK XUMUYECKON NH(OPMALIUY C UCTIONb30BAaHUEM Pa3IMYHbIX HCTOYHUKOB;

HCIIO0JIb30BATh l'[pHOﬁpeTéHHbIe 3HAHUSA U YMECHUSA B HpaKTI/I‘leCKOﬁ JeATeJIbHOCTH U IMOBCETHEBHOM KU3HM IJIS:

o 00BSCHEHUS! XUMUYECKUX SBJIEHUH, IPOUCXOSAIINX B IPUPOJIE, OBITY, Ha IPOU3BOJICTBE;
o HKOJIOTUYECKUA IPAMOTHOIO ITOBEACHUS.
o OLICHKH BJIMSIHUS XUMHUUYECKOT0 3arpsI3HEHUs Ha OPraHU3M 4eJIOBEKA U IPYTUe KUBBIE OPIraHU3MBbI;

JesTenpHOCTh 00pa30BaTEIBLHOTO YUPEKICHUS 00IIero 00pa3oBaHus B O0yUeHUH XUMUHU JTOJDKHA OBITh HaIlpaBJieHA HA TOCTHKEHUE O0YYarOIIMMUCS
CJICAYIOIIMX JINYHOCTHBIX PE3YJIbTATOB: B IIEHHOCTHO-OPUEHTALIMOHHOM c(hepe — YyBCTBO FOPAOCTH 32 POCCHMCKYI0 XUMUYECKYIO HAYKY, TYMaHU3M.
B tpynoBoii chepe — roTroBHOCTH K OCO3HAHHOMY BBIOOPY JanbHEMNIIEH 00pa3oBaTelbHON TPAEKTOPHH;
B II03HABATEJIbHON (KOTHUTUBHOM, MHTEIUIEKTYaIbHOMN) chepe — yMEHHEe yIpaBiIATh CBOEH MO3HABATEIbHON AEATENbHOCTHIO.
Juunocmuvimu pezynomamamu uzyyenus npeomema «(Xumusay AAA0MCA c1e0yioujue yMeHus:
Oco3HaBaTh €IMHCTBO U IIEIOCTHOCTH OKPYXKAIOIEro MUPa, BO3MOYKHOCTH €r0 TI03HABAEMOCTH U O0BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAayKH.
[TocteneHHO BBICTpauBaTh COOCTBEHHOE 1I€I0CTHOE MUPOBO33PEHHUE:
OCO3HaBaThb HOTpC6HOCTB U T'OTOBHOCTB K caM006pa3013aHm0, B TOM YHUCJIC U B paMKax CaMOCTOSITEIIBbHOM ACATCIIbHOCTH BHEC IIIKOJIBI;
OLCHUBATD ) XKU3HCHHBIC CUTYyallUH C TOUYKH 3PCHUA 0e30macHoOro 06pa3a KN3HU U COXPAHCHUA 300POBbA;
OLICHUBATb YKOJIOTMYECKUN PUCK B3aUMOOTHOILLIECHUN YEJIOBEKA U IIPUPOJIBL.



BBI6I/IpaTB MOCTYIIKH, HAICJICHHBIC Ha COXPAHCHUC U 6€p€)KHO€ OTHOIICHUC K IIPUPOJIC, 0COOEHHO }KHBOﬁ, n3oeras IMPOTHBOIIOJIOKHBIX
IMMOCTYIIKOB, IMOCTCIICHHO Y44aCh U OCBanBasA CTPATCIUIO PAIUOHAJIBHOI'O IMIPHUPOAOIIOJIb30BAHU.

CpeI[CTBOM Pa3BUTHUA JTUIHOCTHBIX PE3YJIbTATOB CIIY>KaAT y‘leszBIfI MaTCpural U IMPOAYKTUBHBIC 3aIaHU y‘le6HI/IKa, Ha1nCJICHHBIC Ha 6-10 TUHUIO
Pa3sBUTUA — YMCHUEC OLCHUBATDH NOBCACHUC YCIIOBCKA C TOYKU 3PCHUA XHMHYCCKON 0€30IIaCHOCTH 110 OTHOIICHUIO K YCJIOBCKY U IPUPOAC.

Memanpeomemuvimu pe3y1omamamu 0C60€HUA 6bINYCKHUKAMU OCHOGHOU WIKOJ1bl RPOZPAMMbL NO XUMUU AGINAIOMCA
1) ucnonb30BaHME YMEHMIl M HABBIKOB Pa3jIMYHBIX BUJOB IIO3HABATEIbHOM JIE€ATEIbHOCTH, IPUMEHEHHE OCHOBHBIX METOJOB IIO3HAaHUS (CHCTEMHO-
MH(GOPMaLMOHHBIN aHANIU3, MOJICTUPOBAHUE) JUISI U3YUECHHSI PA3JIMUYHBIX CTOPOH OKPYXAIOIIel NeiiCTBUTENIbHOCTH;

2) WCHONb30BaHUE OCHOBHBIX HHTEIUICKTYaJbHBIX oONepanuid: (OpMYyIHpOBaHUE THUIOTE3, aHAIN3 W CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMaTHU3alus, BbISIBJICHUE TPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3) yMeHue TeHepUpOBaTh UAEU U ONPEAEIATh CPEICTBA, HEOOXOAUMBIE ISl UX pealu3aluiy;

4) yMeHHe OMpeeNATh LEeNH U 33[ja4l JesITeIbHOCTH, BEIOUpATh CPEACTBA pealln3alliy eI U IPUMEHATh UX Ha MIPAKTHKE;

5) HCTIONIb30BaHME PA3IMYHBIX UCTOYHUKOB JUISI TOMYYSHHUS XMMHYECKOW MHPOPMALIUH.

MertanpeaMeTHBIMH pPe3yJIbTATAMM H3Y4YeHHs Kypca «XuMus» siBjsieTcss (pOpMHUpPOBaHUE YHUBEPCATbHBIX YUeOHbIX AeiicTBuii (YY ).

Pecynamusnvie YY1

CaMocTosTeIbHO 00HAPYKUBATh B (POPMYITHPOBATH YICOHYIO TIPOOIIEMY, OTIPEACIIATh 1ENIh YIeOHOM NeSTeIIbHOCTH, BRIOUPATh TEMY ITPOSKTA.

BreiaBurate Bepcuu perieHust mpodsieMbl, 0CO3HAaBaTh KOHEUHBIH pPe3yibTar, BRIOUPATh U3 MPEAJIOKEHHBIX U UCKATh CAMOCTOSATEIBHO CPEACTBA
JOCTH>KEHUS LENIH.

CocTtaBiiTh (MHIMBUAYAIBHO WIN B TPYIIIE) IUIAH pelIeHus MpoOIeMbl (BBIITOJHEHHS TPOCKTA).

PaGoras o nnany, cBepsITh CBOM ACUCTBUS C LENIBIO U, TPU HEOOXOIUMOCTH, UCIPABIISATH OLIMOKH CAaMOCTOSATEIBHO.

B nuanore ¢ yuureneM cOBEpIIEHCTBOBATh CaMOCTOSITEIbHO BBIPAOOTAaHHBIEC KPUTEPUH OLICHKH.

CamocTtosTenbHO 00HapYKUBaTh U (POPMYIHPOBATH MPOOIEMY B KJIACCHON U MH/IMBUIyaJIbHON Y4eOHOH 1eATeNbHOCTH.

BeiBurath Bepcuu pemieHus npoOieMbl, 0CO3HaBaTh KOHEUHBIH pe3ysbTaT, BHIOUPATh U3 MPEUIOKEHHBIX U UCKAaTh CAaMOCTOSITENIbHO CPEICTBA
JOCTH>KECHUS LENH.

CamocTosATenbHO 0CO3HaBaTh MPUUMHBI CBOETO yCIIeXa MIIM HeyclleXxa U HaXOIUTh CIIOCOOBI BBIX0J1a U3 CUTYalluH Heyclexa.

CpenctBoM (QopMUpOBaHUS PETYIATHBHBIX Y Y]J[ ciiykaT TeXHOJIOTHsS MPOOJEMHOTO aMajiora Ha dSTale HW3y4eHHWsT HOBOTO MaTepuaia u
TEXHOJIOTUS OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTIKEHHUH (YIEOHBIX YCIIEXOB).

lloznasamenvhnvie YVJI:

AHanM3upoBaTk, CPAaBHUBATH, KIIACCU(PHUIIMPOBATH U 000011aTh (haKThI U SIBICHUS. BBISBIATS NPUUMHBI U CIEICTBUS MPOCTHIX SBICHHA.

OcCyIIecTBIATh CpaBHEHHUE, CEpUallI0 U KiIacCU(UKAIMIO, CAMOCTOATEIbHO BBIOMpPAs OCHOBAHMSI M KPUTEPUHU Ui YKa3aHHBIX JIOTUYECKUX
orepanuii; CTPOUTH KJIACCH(PHUKAINIO HA OCHOBE IUXOTOMUYECKOT0 JIeJIeHHs (Ha OCHOBE OTPHUIIAHNUA).

CTpouTh JIOTHYECKOE PaCCyKICHHUE, BKIOYAIOIIEE YCTAHOBICHHE TPUYNHHO-CIICICTBEHHBIX CBS3€EH.

Co31aBarh cXxeMaTHUYECKHE MOJIENIU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK OOBEKTA.

CocTaBnATh TE3UCHI, Pa3IUYHbIE BHUJbI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3oBbiBaTh MHGOPMAIUIO M3 OJHOTO BHAA B JIPYroi
(Tabnuily B TEKCT U TIp.).

YMeTh ompeneniaTh BO3MOXHbIE MCTOYHUKH HEOOXOJUMBIX CBEIACHHM, MPOU3BOAUTH MOUCK MH(OpPMAIMK, aHATU3UPOBATh M OLICHUBATH €€
JIOCTOBEPHOCT.

YMeTh UCTOIb30BaTh KOMIIBIOTEPHBIE 1 KOMMYHHKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT JJISl JOCTH)KEHUS CBOMX Liejeil. YMeTh BbIOUpaTh
aJIeKBaTHBIE 33/]a4€ NHCTPYMEHTAJIbHBIE IPOrPAMMHO-ANIIapaTHbIE CPENICTBA U CEPBUCHI.




Kowmmynuxamuenvie YVJI[:

CaMOCTOSTeTbHO OpPraHNU30BBIBATh Y4eOHOE B3aUMOICHCTBUE B TPYIIE (OMPEeaeNaTh 00Iue HEeIH, PaCIpeeNiaTh POJIU, JOTOBAPUBATHCS IPYT C
JIPYTOM H T.1I.).

OTtcTauBasi CBOIO TOUKY 3pEHUS, IPUBOJIUTH APTYMEHTHI, IOATBEPXkKAast UX (PaKTamHu.

YMeTb B3IVISIHYTh Ha CUTYAIMIO ¢ MHOM NO3ULMU U JOTOBAapUBATHCSA C JIFOJbMU MHBIX ITO3HIIHI.

CpenctBoM (HOpMUPOBaHHUS KOMMYHUKATUBHBIX Y Y ][ ciayaT TEXHOJIOTHS MPOOJIEMHOTO auajora (Mo0yXIalomuid U OIBOASIINN AUATIOT) H
paboTa B MaJbIX TPYIINax, TAK)KE UCIOJIB30BaHUE HA YPOKAX 2JIEMEHTOB TEXHOJIOTHH MPOTYKTUBHOTO YTCHHUSI.

[IpenmeTHBIMU pE3yIbTaTAMU OCBOCHHUS BBIITYCKHUKAMU OCHOBHOM LIKOJIBI IPOTPAMMBbI 10 XUMHH SBJISFOTCS:
B nosnasamenvhoii chepe:

o XUMHUYECKas peakius (XMMHUYECKOE YpaBHEHHE, TCHETUYECKasi CBSI3b, OKHUCIIEHUE, BOCCTAHOBJICHHE, JICKTPOJIUTUYECKAS TUCCOLIUALIMS,
CKOPOCTh XUMUYECKOU PEaKIIim);

o OMUCHIBATh U PA3JINYaTh U3yUEHHBIE KIACChl HEOPTAaHUUECKUX COSAMHEHUH, MPOCTHIC U CIIOKHbBIC

¢ BEILECTBA, XUMUYECKHUE PEAKIINH;

o KJIACCU(UITUPOBATH U3YUCHHBIC OOBEKTHI U SIBIICHUS;

¢ MPOTEKAIOIINE B IPUPOJIE U B OBITY;

o JIeJIaTh BBIBOJIBI U YMO3AKITFOUCHHUS U3 HAOIIOICHUH, H3yICHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA

¢ HEN3YUYEHHBIX BEILECTB I10 aHAJIOTUU CO CBOMCTBAMU U3yUYEHHBIX;

B yennocmno-opuenmayuonnou cghepe:

¢ AQHAIM3UPOBATh W OIEHUBATh MOCIEACTBHUS U1 OKpYXKaolled cpenbl OBITOBOM M MPOU3BOJCTBEHHOW [EATEIHHOCTH YENOBEKa,
CBSI3aHHOM C TIEpepabOTKOM BEIIECTB;

¢ Ha MpuMepax (MPUBOAUTH MIPUMEPHI MOATBEPKAAIOIINE) MATEPHAIBHOE €TMHCTBO U B3aMMOCBSI3b KOMIIOHEHTOB >KUBOM M HEXKUBOM

MIPUPOJIBI M YETIOBEKA, KaK BaXKHYIO YaCcTh 3TOTO €IUHCTBA;

¢ CTPOUTH CBOE TIOBE/ICHNE B COOTBETCTBHUH C MIPUHIIMIIAMU OEPEKHOTO OTHOIICHUS K IPUPO/IE.

B mpyoosoti cgepe:

¢ MJIAaHUPOBATh U IPOBOJUTH XUMUYECKUN SKCIIEPUMEHT; UCII0Ib30BaTh BEIIECTBA B COOTBETCTBUU C UX NPEIHA3HAYEHUEM U CBOMCTBAMH,

ONHMCAHHBIMH B HHCTPYKIIUSX 110 MPHMEHEHHIO.
B cghepe bezonacnocmu srcuznedesmenvHocmu:
o OKa3bpIBaTh IEPBYIO IOMOIIb IPH OTPABICHHUAX, OKOraXx M JAPYIHMX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH W J1aOOPaTOPHBIM
o0opynoBaHUEM.



Kpurepuu n HOpMbI OLIeHKH 3HAHUN 00yYaIOIIUXCS
1. Ouenxa ycrnoro orsera.
OtMeTka «5» : OTBET MOJIHBIA U MPABUJIbHBIA HA OCHOBAHUY M3YYECHHBIX TEOPUI; MaTepUal H3JI0KEH B OINPEIEICHHOW JIOTMYECKON

MOCJIEA0BATEIbHOCTH, JIUTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSITEIbHBIN.

Ot1MeTKa «4» ;0TBET MOJIHBINA U MPAaBUJILHBIA HA CHOBAHUHW W3YYECHHBIX TEOPUI; MaTepHUall U3JI0KEH B ONIPEACICHHOMN JTOTHYECKOM
MOCJIEIOBATEILHOCTH, IIPX ATOM JIONYIIIEHBI JIBE-TPU HECYIIECTBEHHBIC ONTMOKH, UCIIPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.

OtMmeTKa «3» : OTBET MOJIHBIN, HO MPH ATOM JIONYIIEHA CYIIECTBEHHAs OIMOKa MJIM OTBET HEMOJIHBIN, HECBA3HBIM.

OtMmeTKa «2» :IIpH OTBETE OOHAPYKEHO HETIOHUMAHKE YUYAIlIUMCSl OCHOBHOTO COJIEP)KaHMS y4eOHOTO MaTepHalia Uilu JOIYIIECHBI CYIIeCTBEHHBIC
OIMOKH, KOTOPBIC YYAIIUICS HE MOXKET UCITPABUTH IIPH HABOSIIHUX BOIIPOCAX YUUTENS, OTCYTCTBHE OTBETA.
2. OueHKa IKCIEPUMEHTAIBHBIX yMeHuil. OTeHKa CTaBUTCS Ha OCHOBAaHWM HAOIIOJNCHUS 3a YYallUMHUCS | MHUCBMEHHOTO OTYeTa 3a padoTy.

OtMmetka «5»:paboTa BBIMIOJIHEHA TOJHOCTBIO W TPABWIBHO,  CHEJIaHbl TpaBUIbHBIC HAOIIOEHUS U BHIBOJIBI;, SKCIIGPUMEHT OCYILIECTBIICH 10
IUTAHY C YI€TOM TEXHUKH OC30TIaCHOCTH | MPAaBWII PabOTHI C BEIIECTBAMHU U 000PYIOBAaHUEM; ITPOSIBIICHBI OPraHU3alMOHHO - TPYIOBBIC YMCHUS,
MO/IJIEPKUBAIOTCS YUCTOTA padOYEro MecTa M MOPSI0K (Ha CTOJIE, 9KOHOMHO UCIOJIb3YIOTCSI PEAaKTHUBBI).

Otmetka «4» :paboTa BBIMOTHEHA TPABWIIBHO, CICJIaHbI PABUIILHBIC HAOIIOICHUS M BBIBOBI, HO TIPH STOM JKCIIEPHUMEHT IIPOBEJICH HE MOJIHOCTHIO
WJIU JIOTYIIEHBl HECYIIECTBEHHBIE OITMOKHM B paboTe C BEIIECTBAMU U 000PYI0BAHUEM.

OtmeTka «3»:paboTa BEITIOTHEHA MPABUIIPHO HE MEHEE YeM HAIIOJIOBUHY WJIH JIOMYIICHA CYIIECTBEHHAs OMMOKA B XO/€ KCIICPUMEHTA B
00BsicHEHUH, B 0(OpMIIEHUH pabOThl, B COOIIOACHUN MTPABUII TEXHUKH 0€30IaCHOCTH Ha paboTe ¢ BellecTBaMu U 000pYAOBAHUEM, KOTOpas
UCIIPABIISETCS IO TPEOOBAHUIO YUUTETIS.

OtmeTka «2»:1onyieHsl I8¢ (1 0oJiee) CylecTBeHHbIE OIUOKU B XOJI€: SKCIIEPUMEHTA, B 00BSICHEHUH, B 0OPMIIEHUN PAOOTHI, B COOIOICHUU
MPaBHJI TEXHUKH 0€3 OMAaCHOCTH MPH paboTe C BEIIECTBAMHU M 000PYI0BaHHEM, KOTOPBIE YUaIIHIICs HE MOKET UCTIPABUTh Jake M0 TPeOOBAHUIO
yuuTens; paboTa He BBIMOIHEHA, Y YUaIErocsi OTCYTCTBYET IKCIIEPUMEHTAIbHBIE YMEHUSI.

3. OneHka ymeHuii peliaTh pacyeTHbIe 3a/1a4H.
OtmeTKka «5»:B JIOTHYECKOM PACCYKICHHUH U PEIIEHUU HEeT OIMOO0K, 3a/1a4a pelieHa pallMoOHAIbHBIM CIIOCO00M;
OtmeTKa «4»:B JIOTHYECKOM PacCyKJICHUH U PEIICHUs HET CYIIECTBEHHBIX OIMIMOOK, HO 3a/1a4a pelieHa HepalMoHAIbHBIM CIIOCOO0M, WIIH
JOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITUOOK.
OtMmeTKa «3»:B JTOTHYECKOM PACCYXICHUU HET CYIICCTBEHHBIX OIMMOOK, HO JOMYyIeHa CYIMeCTBEHHAs OMMUOKa B MAaTEMAaTHIECKUX pacueTax.
OtMmeTKa «2»:MMeeTcs CYIIECTBEHHBIE ONTMOKU B IOTHUYECKOM PACCY)KJICHHH U B PEIICHUH; OTCYTCTBHE OTBETA HA 3a/IaHUE.
4. OueHka NUCbMEHHBIX KOHTPOJILHBIX PadoT.
OTtMeTKa «5»: OTBET MOJTHBIA U TTPABUIIBHBIN, BO3MOYKHA HECYITIECTBEHHAS OIITHOKA.
OTtMmeTKka «4»:0TBET HEMOJIHBINA WM JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtmMmeTKa «3»:paboTa BRIMOJHEHA HE MEHEE YeM HAroJIOBHUHY, TOMYIIEHA OJHa CYIIECTBEHHAs OIITMOKA U TIPH 3TOM JIBE-TPU HECYIIECTBCHHBIC.
OtMeTKa «2» UMEETCs CYIIECTBEHHBIE OITUOKH B JIOTUYECKOM PACCYXKJICHUH U B PEIICHUH; OTCYTCTBHE OTBETA Ha 3aJJaHUE.



Conep:xanue yueOHOr0 npeamMera.
Tema 1. Ctpoenue BemectBa (31 1)
OcHOBHBIE CBEJICHMSI O CTPOEHUH aToMa. Spo: IpOTOHBI M HEUTPOHBI. M30TONBL. DIEKTPOHBI. DJIEKTPOHHAs 000JI04Ka. DHEPreTUUECKUN YPOBEHb.
Oco0eHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 nepuo10oB nepuoanueckoit cucrems! J[. . Menzaeneena (mepexo HbIx
aneMeHToB). [loHATHE 00 OpOUTaNIX. S- M P-OpOUTANIH. DIIEKTPOHHBIE KOH(HUTypaIly aTOMOB XUMHUYeCKuX 3eMeHToB.[leproanaeckwnii 3akon /1. U.
MenneneeBa B cBete yueHHs: 0 cTtpoeHun atoma. Otkpeitue [[. Y. MenaeneeBsiM nepuoandeckoro 3akoHa. Ilepuoguyeckas cuctema XUMHYECKUX
anemenToB JI. . MenzaeneeBa — rpaduyeckoe 0TOOpaKeHUE MEPHOAMISCKOT0 3aKoHa. DU3NYECKH CMBICT MOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMepa
nepuoja U Homepa rpyiibl. BaneHTHbie 351eKTpoHbl. [I[puyrHbBI H3MEHEHUS CBOMCTB 3JIEMEHTOB B IEPHOaX U TpyInax (TJIaBHBIX MOATPYIHAX).
[Tonoxxenue BogopoAa B MEPUOJUYECKOM cUCTeME. 3HAUYCHHUE MEPUOJAMYECKOr0 3aKOHA U MEPUOJMYECKOM CHCTeMbl XMMHUYECKUX 3jemeHntoB [l. U.
MenpneneeBa i1 pa3BUTHS HAYKU U IOHUMAHUSI XUMUYECKON KapTUHBI MUPA.
Nonnas xumudeckas cBs3b. Katnonsl u aHnonbl. Knaccudukamus noHoB. MoHHBIE KpucTamuimdeckue pemeTkd. CBONCTBa BEIIECTB C 3TUM THIIOM
KPUCTAJUIMYECKUX PELIETOK.
KoBanentnas xumudeckasi CBsi3b. DJIEKTPOOTPULIATEILHOCT. [loigpHas u HenosipHas KOBaJIeHTHBIE CBs3H. Jumoss. [1oysipHOCTE CBA3M U TOJISIPHOCTH
MOJIEKYJIBI.
Meramueckass xuMuyeckas CBsizb. OCOOCHHOCTHM CTPOCHHSI aTOMOB MeETaUIOB. Merayuimdyeckas XUMHYECKash CBSI3b M METaJIMYECKas KpHC-
TajuiMyeckas pemrerka. CBONCTBA BEIIECTB C 3TUM TUIIOM CBSA3H.
Bonmoponnass xuMuueckasi cBsi3b. MexXMOJIEKyJsipHAsE U BHYTPUMOJICKYJISIPHAsT BOJAOPOAHAS CBsA3h. 3HAUYEHHE BOJOPOJHOMN CBSA3U JUIsl OpraHU3aIN
CTPYKTYp OHOIOJIIMMEPOB.
[Tomumepsl. [TnacTmaccsl: TEpMOIIIACTBI M PEAKTOIIACTHI, UX MPECTABUTENN U TpUMeHeHne. BonokHa.
["a3000pazHoe cocTosiHME BellecTBa. TpH arperaTHBIX COCTOSIHUSI BOJbl. OCOOEHHOCTH CTPOEHHS ra30B. MOJISpHBII 00beM ra3000pa3HbIX BEIIECTB.
[Tpumepst ra3000pa3HBIX TPUPOTHBIX CMECEN: BO3IyX, IPUPOIHBIN ra3. 3arpsi3HeHne arMochepsl 1 60prOa ¢ HUM.
[TpencraBuTenu ra3000pa3HBIX BEIIECTB: BOJOPOI, KUCIOPO, YIIIEKUCIbIHN ra3, aMMuakx, 3TuiieH. MIx nmomydenue, coOMpaHue U pacro3HaBaHuUe.
Kunkoe cocrostnue BemectBa. Boga. [Torpedienne Boabl B OBITY U Ha TPOU3BOCTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTPaHEHUS.
MunepanbsHble BOABI, UX UCTIOIB30BAHUE B CTOJIOBBIX U JICUCOHBIX LIETSX.
Kunkue KpucTauibl M BX IPUMEHEHHE.
TBepmoe cocTosHHE BelecTBa. AMOp(QHBIC TBEpAbIE BEIIECTBA B MPHUPOJAE U B KU3HHM UEIOBEKa, UX 3HAUCHHE W TpuMeHeHue. Kpucramimueckoe
CTpOEHHE BEILECTBA.
Hucnepcusie cucteMbl. [loHsTHe o aucmepcHbIX cucTemax. [lucnepcHas ¢asa u aucrnepcroHHas cpefa. Kmaccudukaius IUCIEPCHBIX CUCTEM B
3aBUCHMOCTH OT arperaTHOTO COCTOSIHUS JUCTIEPCHON CPeIbl U AUCTIEPCHOHHON (ha3bl.
I'pyboaucniepcHbIie CUCTEMBI: IMYIIbCHH, CYCIIEH3UH, a9P030JI1. TOHKOIUCTIEPCHBIE CUCTEMBI: TelI U 30JIH.
Cocras BeliecTBa U cMecei. BerecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHUS. 3aKOH MOCTOSTHCTBA COCTABa BEILIECTB.
[TonsaTue «noas» i ee pa3sHOBUIHOCTH: MaccoBast (101151 3JIEMEHTOB B COEIMHEHUH, JI0JI1 KOMIIOHEHTa B CMECH — JI0JIsl IPUMECE, J10JIs pACTBOPEHHOTO
BEIIIECTBA B pacTBOPE) U 0ObeMHas. J[01s BBIXO/a MPOyKTa PeaKIIy OT TEOPETHIECKH BO3ZMOXKHOTO.
JemoncTpanun. Paznuunbie GopMbl MEpUOAUYECKON cUCTeMbl XuMmuueckux aneMmeHToB J[. . MenneneeBa. Mojenb KpUCTAIIIMYECKON PEIIETKH
xyopuja HaTpus. OOpa3ibl MUHEPATIOB C MOHHON KPUCTAJUTMYECKOM PEIIeTKON: KabIUTA, ranTa. Moaenn KpUCTAIUTMYECKUX PEIIETOK «CYXOTO JIbIa)
(wm wopma), anmasa, rpaduta (wim kBapma). Moaens monekyasl JIHK. O6pasmsl mnactMmace (peHomodopmanbaeruaibie, MOINypeTaH, MOJIHITHIICH,
MOJIUTIPOITUIICH, TOJMBUHIIXJIOPU) U u3aAenust u3 Hux. OOpasibl BOJOKOH (IIEPCTh, MIENK, alleTaTHOE BOJOKHO, KANPOH, JIABCAH, HEWIIOH) U U3/ICITHS
u3 HUX. OOpa3ipl HEOPraHUYECKUX MOJMMEPOB (cepa MIacTHYecKasi, KBapl, OKCUJ AIIOMHHHUS, IPUPOIHBIE aFOMOCHIIMKATHI). MOJelb MOJISPHOT O
o0wvema razoB. Tpu arperaTHBIX COCTOSIHUS BOJABL. OOpa3ibl HAKUIU B YaliHUKE W TPYOax I[EHTPATBLHOTO OTOIICHHs. JKEeCTKOCTh BOABI M CIIOCOOBI €€



yctpaneHus. [Ipubopsl Ha >kuAKuX Kpuctamiax. OOpasibl pa3iHYHBIX TUCIEPCHBIX CHUCTEM: AMYJIBCHM, CYCIEH3HH, a’dpo30Jiel, Teleld W 30JICH.
Koarynsuus. Cunepesuc. ekt Tungans.

JladopaTropuble onbIThl. 1. OmnpeseeHne TUIA KPUCTAUIMUECKONW PEIISTKH BEIIeCTBa M OMUCAaHUE ero CBOMCTB. 2. O3HAKOMJICHHE C KOJUICKIIHEH
IIOJIMMEPOB: IUIACTMACC M BOJOKOH M u3Jenus U3 Hux. 3. McnblTaHue BOABI Ha JKECTKOCTb. YCTPAaHEHHE JKECTKOCTU BOJbL. 4. O3HaKOMIIEHUE C
MUHEpalIbHBIMU BOoaMHU. 5. O3HaKOMIIEHHE C JUCIIEPCHBIMH CHCTEMaMH.

IIpakTnyeckas padora Ne 1. [Tonydenue, cobupanue u pacro3HaBaHKUE Ta30B.

Tema 2. Xumnueckue peaxkuuu (15 1)

Peakuuu, naymue 6e3 U3MEHEHHs COCTaBa BEIIECTB. AJUIOTPOIHUS U aJUIOTPOITHBIE BUIOM3MEHEHUs. [IpHunHbI autoTponuu Ha puMepe Moan(uKanui
Kucaopona, yriepoaa u pochopa. O30H, ero 6uosgoruueckast pob.

H3omepsl 1 n3oMepusi.

Peakuuu, uaynme ¢ ©3MEHEHHEM COCTaBa BelIeCTB. Peakiunu coeMHEHUs, Pa3iokKeHHs, 3aMelleHrs U OOMEeHa B HEOPTaHWYECKOW U OpraHMYecKOn
xuMud. Peaknuu 9k30- W sHAOTepMHUYecKue. TemnoBoi 3¢ (eKkT XUMHUECKOW peakiud W TePMOXHMHYECKHE ypaBHEHHs. Peakmum ropeHus, Kak
YACTHBIM Cllydail SK30TEPMHUUECKUX PEaKIHil.

Ckopocth xumuyeckoil peakiuu. CKOPOCTh XMMHUYECKOW peaklMU. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaklUuu OT MPHUPOJAbl pearupyromux
BEILECTB, KOHLIEHTPALlUU, TEMIIEPATYPHI,

IUIOIA/IM TIOBEPXHOCTU COIPUKOCHOBEHUS M KaTajiu3aropa. Peakuuu romo- u rereporenssle. [lonstue o xatanuse u karainusatopax. epMeHTh Kak
OHMOJIOTHYECKHE KaTaTu3aTOPbl, 0COOCHHOCTH MX (YHKIIMOHUPOBAHHUS.

OOpatumocTh XxUMUYeckux peaknuii. HeoOpatumeie u oOpatumMble Xxumuueckue peakuuud. COCTOSHHE XMMHUYECKOTO PaBHOBECHUS IJIsi O0OpaTHUMBIX
XUMHUYECKHX peakiuil. CrocoObl cMeIlleHns XMMHUUECKOT0 paBHOBECHSI Ha pUMepe CHHTe3a ammuaka. [loHaTtne o0 OCHOBHBIX HayuHBIX MPHHIIMIIAX
IIPOM3BOJICTBA HA IPUMEPE CUHTE3a AMMMAKa MJIM CEPHOM KUCIIOTHI.

Ponb Boapl B xumuueckoidl peakuuu. VcTuHHBIE pacTBOpbl. PacTBopuMOCTh M Kiaccu(UKalMs BELIECTB MO ATOMY IPHU3HAKY: PACTBOPUMBIE,
MaJIOpacTBOPUMBIE M HEPACTBOPUMBIE BELIECTBA.

ONEKTPOIUTHl U HEIJIEKTPOIUTHI. DJIEKTPOIUTHUECKas aucconuanus. KucioTel, OCHOBaHMS U COJIM C TOYKU 3PEHHUS TEOPUU DIEKTPOIUTHUECKOM
JUCCOIMALIUU.

XUMHYeCcKHe CBOWCTBA BOJbI: B3aUMOJEHCTBHE ¢ METAJIJIaMH, OCHOBHBIMHU M KUCJIIOTHBIMU OKCUIAMHU, pa3joKeHHe U 00pa3oBaHuE KPUCTAJUIOTUIPATOB.
Peakuuu ruaparanuy B OpraHuue€CcKod XUMUHU.

['unponan3 opraHnyecKux U HeopraHuueckux coeanHennii. HeoOparumelii ruaponns. O6paTuMBbIil THAPOIIN3 CONEH.

I'unponus opraHn4ecKuX COEIMHEHUH U €ro NMPaKTUYECKOe 3HaY€HUE Ul MOIyYEHHs THIPOIU3HOIO CIUpPTa U MbUIa. bruonorudeckast posib THApOIn3a
B IUTACTUYECKOM U SHEPTreTHUYECKOM OOMEHE BEIIECTB U YHEPTHH B KIIETKE.

OKuCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OmnpeneseHue CTENEHW OKUCIEHUs o ¢opmyne coenuHeHus. llonstue 006
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusx. OKUCIEeHUE U BOCCTAHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEITb.

OneKTpoan3. DIIEKTPOJIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN IPOLIECC. DJIEKTPOJIU3 PACILUIABOB U PAacTBOPOB HAa IPUMEPE XJIOpPHAA HATpHs.
[TpakTHyeckoe MpUMEHEHHUE EKTPOIN3a. DINEKTPOIUTUYECKOE MOTYyYeHUE aTFOMUHUS.

Jdemoncrpanuu. [IpeBpamenue kpacHoro gocdopa B 6enblif. Moaenu Mosekyn OyTaHa U u300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT IPUPOIbI
BEIIECTB HAa NpPUMEPE B3aUMOJEHUCTBUS PACTBOPOB PANMYHBIX KHCIOT OJMHAKOBOM KOHLEHTPALMM C OJAWMHAKOBBIMU TIpaHyJaMd LHMHKA H
B3aUMOJICCTBUSL OJJMHAKOBBIX KYCOUYKOB pa3HBIX METAIOB (MarHus, IIMHKA, jKelie3a) C COJISTHOM KucioTol. B3amMopeiicTBue pacTBOpPOB cepHOM
KHUCJIOTHI C PACTBOpPAMHM THOCYJb(aTa HaTpHsl Pa3IMYHON KOHLIEHTPALMK U TeMIiepaTypbl. Moienb KUIsIero cios. Pa3noxeHue nepokcuaa BOIopoaa
¢ momonIplo Karanuzatopa (okcuaa mapranua (1V)) m karanasel ChIporo Msica M ChIporo kaprodens. [IpuMepsl HEOOpaTUMBIX peakIui, UIYIIUX C
oOpazoBaHMEM OcCajKa, Ta3a WIM BOAbl. B3ammopeicTBue nutus W HaTpus ¢ Boaou. Ilomydenne oxcuma dochopa (V) u pacTBopeHHe €ro B BOJIC;
UCTIBITAHKE TIOJYYEHHOTO pacTBopa JakMycoM. OOpasiibl KpUCTAJUIOTUAPATOB. VICIIbITaHHE PACTBOPOB JIEKTPOJIMTOB U HEITEKTPOJIUTOB HA MpEeIMET



JUCCOLMAIMU. 3aBUCUMOCTD CTETIEHH AJIEKTPOIUTUUYECKON AUCCOIMAIIMHM YKCYCHOM KHCIOTHI OT pa30aBieHus pactBopa. [ uaponaun3 kapouna KaiabIusl.
I'uaponus kapOOHATOB LIETOYHBIX METAIOB M HUTpaToB IHKa wiau cBUHLA (I1). ITomydyenue mbuta. [IpocTeiinire OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbIC
peaxkuu: B3auMOJICHCTBUE LIMHKA C COJIIHOM KHUCIIOTOM U >kene3a ¢ pacTBopoM cyibpara meau (11). Moaens anekrponusepa. Mojenb 371eKTpOIn3HOM

BaHHBI JUIsI IOJIy4E€HUS aJTFOMUHUS.

JlabopaTopHble onbIThI. 6. Peakiius 3aMerienust Meiu *KeJle30M B pacTBOpE MEIHOTo Kyrnopoca. 7. Peakiuu, uaymue ¢ o0pa3oBaHueM ocajika, raza u

Bobl. 8. [lomydeHue KUCIIOpoAa paslioKeHHWEM MEpPOKCHa BOAOpOoJa ¢ MOMOIIbI0 okcuaa mapranma (V) m karamasel ceiporo kaprodens. 9.
[Tomy4yeHnue BOAOpOIa B3aUMOACHCTBUEM KUCIOThI ¢ HTMHKOM. 10. PaznuuHble ciaydan ruApoIn3a CoJIen.

Tema 3. BemecrBa u ux cBoiicta (19 u)

Hemertannbl. CpaBHUTENIbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK Hanbosiee THMUYHBIX Mpe/icTaBuTeNei HeMeTaioB. OKUCIUTENbHbIE CBOWCTBA HEMETAI-
J0B (B3aMMOJEMCTBHE ¢ METAJlJIaMU U BOAOPOJOM). BoccTaHOBUTENBbHBIE CBOWCTBA HEMETAJUIOB (B3aUMOJICHCTBUE C 00Jiee 3IEKTPOOTPULIATENbHBIMU
HEMETaJlJIaMH U CIIO)KHBIMH BEILIECTBAMU-OKHCIUTENIMH).  Metasuibl. B3aumoieiicTBue MeTaaioB ¢ HEeMeTaiaMu (XJIOpOM, CepOid U KUCIOPOAOM).
B3anmMopeiicTBre MIETOYHBIX U MET0YHO3EMENbHBIX METAILJIOB C BOJAOU. DIIEKTPOXUMUYECKUN Ps HATPsHKEHUH MeTauioB. BzauMoaeiicTBue MeTamioB
C pacTBOpaMH KHCJIOT U cojieil. AJTtoMuHOTepMUs. B3anMoelicTBre HATpuUs C 3TAHOJIOM U (PEHOJIOM.

Koppo3zus metansos. [IoHsTHE 0 XUMUYECKOU U AIEKTPOXUMUYECKON KOPpOo3un MeTailIoB. CriocoObI 3allUThl METAJNIOB OT KOPPO3UH.

Kucnotel Heopranuueckue u opranudyeckue. Knaccudukaius KUcioT. XUMHUYECKHE CBOMCTBA KUCIOT: B3aUMOJICHCTBUE C METaNlaMU, OKCHUIAMHU
METaJUIOB, THAPOKCHIAMH METAJUIOB, COJIIMHU, cnipTaMu (peakiusi stepudukanum). OcoOble CBOHCTBA a30THOM M KOHIICHTPHPOBAHHOW CEPHOM
kucnoTel. OCHOBaHUS HeopraHuueckue U opranumdeckue. OcHOBaHUs, UX Kiaccupukanus. XUMUYECKHE CBOICTBA OCHOBAaHUWIl: B3aMMOJICHCTBHUE C
KHCJIOTaMH, KUCJIOTHBIMUA OKCHJIaMU U COJISIMU. Pa3no)keHre HepacTBOPUMBIX OCHOBaHUM.

Comu. Knaccuduxanus comneit: cpeHue, KUCIbIEe 1 OCHOBHBIC. XMMHUECKHE CBOMCTBA COJICH: B3aUMOJIEHCTBUE C KUCIOTaMH, IIEI0YaMH, METAJNIAMU U
coimsimu. IlpeacraButenu coneil u ux 3HaueHue. KauecTBeHHbIE peaklMM Ha XJIOPUA-, Cyiab(paT-, 1 KapOOHAT-aHHMOHBI, KATHOH aMMOHMUS, KaTHOHBI
xenesa (1) u (111).

I'eHeTnyeckas CBs3b MEXKIY KJIACCAMH HEOPTaHWYECKUX M OPraHMYECKHX COeAVMHEHHMH. [IOoHATHME O IEeHETHYECKOWM CBA3M M T€HETHYECKHUX pAAaX.
I'enernueckuit psin metana. ['enernueckuit psin Hemeramia. OcOOEHHOCTH F€HETUUECKOTO psAJia B OPraHUYECKON XUMUH.

Jdemoncrpanuu. Komnekius o6pa3ios MeTayuioB. B3aumoseiicTBue HaTpust U CypbMBI C XJIOpOM, Xkele3a ¢ cepoil. ['opeHre Maruust ¥ aatoMUHMS B
KHCIopoJe. B3auMozaeincTBue MIENOYHO3EMENBHBIX METANIOB C BOXOM. B3amMopeicTBue HaTpus € 3TAHOJIOM, IIMHKA C YKCYCHOM KHCIIOTOM.
AmoMuHoTepMus. B3aumoaeicTBiue Menu ¢ KOHIIEHTPUPOBAHHOM a30THOM KMCIOTOM. Pe3ynbTaTel KOppO3UM METANIJIOB B 3aBUCUMOCTH OT YCIIOBHUH €€
nporekanus. Kosmiekmus oOpa3noB HeMeTawioB. B3aumoselicTBue XJI0pHON BOJIBI € pacTBOpoM Opomuaa (noaunaa) kanus. Komnekuust npupoaHbIX
OpraHu4ecKux KucioT. Pa30aBieHHne KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI. B3ammopelcTBHE KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI C CaxapoM,
LEJUTI0N0301 U Meapio. O0pasibl IPUPOIHBIX MUHEPAJIOB, COAEPKAIIUX XJIOPU HATpusi, KapOoHAT Kanblus, pocdaT Kaabus U THAPOKCOKapOOHAT
menu (I1). OGpa3upl NUIIEBBIX MPOIYKTOB, COAEPKAIIMX THAPOKAPOOHATHI HATPUS U aMMOHMS, UX CHOCOOHOCTh K Pa3lIOKEHHUIO NMPU HAarpeBaHUU.
["amenue coapl ykcycom. KauecTBeHHBIE peakIIMi HA KATUOHBI U AaHUOHBI.

JlaGopaTopHbie onbiThl. 11. McnpiTaHie pacTBOPOB KUCIOT, OCHOBAaHUI M cosielt uHauKaTopamu. 12. B3aumoseiicTBrue COMSTHON KHUCIOTH U pacTBOpa
YKCYCHOM KHCIIOTBI ¢ MeTauiamu. 13. B3aumopeicTBrue COJNSIHOM KHCIOTBI M PACTBOpPA YKCYCHOM KHCIOTBHI € OCHOBaHWAMH. 14. B3aumoneinictBue
COJITHOM KMCIIOTBI U PAacTBOPAa YKCYCHOHM KHCIOTHI ¢ coisiMu. 15. IlomydeHne u cBOICTBAa HEpaCTBOPUMBIX OCHOBaHMU. 16. ['maponus ximopuaos u
aleTaToB IEJTOYHBIX METaIoB. 17. O3HaAKOMJIEHHWE C KOJUICKIHMSIMH: a) METaIoB; 0) HEMETA/UIOB; B) KUCJIOT, T') OCHOBAaHWMW; 1) MHUHEPAJIOB M
OMOJIOTHYECKUX MAaTEPUAIIOB, COJIEPKAIINX HEKOTOPHIE COJIH.

IIpakTuyeckasi padora Ne 2. Pemenne skciepuMEeHTAIBHBIX 3a71a4 Ha UICHTU(DUKAIIAIO OPTaHNYECKUX M HEOPTAHUYECKUX COSTUHEHUH.



TemaTuuyeckoe MJIAHUPOBAHUE

Ne Paznen, Tema Bcero, B Tom uncne
n/m Hac. Vpoku dopma KOHTPOJIS [MpakTu4eckue
paboThI
1 | Tema Ne 1: Ctpoenue 31 29 Kontponsnas padora Nel | Ilpakruyeckas padora Nel
BelIeCTBa Tematuueckuit KOHTPOJIb
2 | Tema Ne 2: Xumnueckue 15 15
peaknuu
3 | Tema Ne 3:BemiectBa u 19 18 KonTponbhast padora Ne2 | IIpaktuueckas padora Ne2
HX CBOWCTBA Temarnueckuii KOHTPOJIb
Hroro 65 61 2 2




KanenaapHo — reMaTu4yeckoe NJIAHUPOBAHUE

Ne Hata mo | [lata no Tema ypoka Conep:xanue
YPOKA | IVIAHY pakty
n/n
Cmpoenue eewgecmea (31 uac)
1 4.09 Ctpoenue aToma S npo: mpoTOHBI U HEUTPOHBI. M30TOMBI. DJIEKTPOHBI. DIEKTPOHHAS
000JI04Ka.
2 6.09 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB Dueprerudeckuil ypoBenb. [lonstue 06 opoutansx. S-opoburanu u p-
3 11.09 CTpOeHHE HICKTPOHHBIX 000I0YEK ATOMOB opbuTanu. DNeKTpOHHAsI KOH(UTypaIisl aTOMOB XUMUYECKUX
4 13.09 CTpOCHHE YIEKTPOHHBIX 000I0UCK ATOMOB aneMeHTOB. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB 4-T0 U 5-TO MEPHO0B NIepronyecKkoi cuctemsl JI. 1.
Menzeneena (epexoHbIX JIEMEHTOB)
5) 18.09 Ilepnonnueckuit 3akoH u Ilepnonnueckas Otkpsitue .. MeneneeBbiM NepUOANYECKOr0 3aKOHA.
CHUCTEMa XMMUYECKUX HJIEMEHTOB [lepuonnueckas cuctema xumuieckux 3neMenToB /.M. Menneneesa -
JA.N.MenpeneeBa B CBETE€ TEOPUU CTPOEHUS rpaguyeckoe 0TOOpaKeHHUEe MEePUOANIECKOro 3akoHa. PU3NUecKuit
aTOMOB CMBICJI TIOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEPOB IPYIIILI U IEPUOAA.
6 20.09 Tleproamdeckit 3akon 1 [lepHOTIIecKas BanenTHble 31eKTpoHbl. [IpuunHbI N3MEHEHHS! CBOWCTB JIEMEHTOB B
CHCTEMA XHMIUCCKIX TEMCHTOR rpymnmnax (FJ‘IaBI:IJBIX noArpynmnax) u nepuogax. [lomoxxenue Bogopoaa B
JI.A.Meryieieca B CBETE TEOPHH CTPOCHHS nepuoanyueckoii cucreme. 3HaueHue [lepuoauyeckoro 3akoHa.
ATOMOB [Iepuoanueckas cucTeMa XUMHUYECKHUX BHeMeH”EOB JA.N. Menneneesa
JUISL pa3BUTHSI HAYKU Y IOHUMAaHUSI XUMUYECKOW KapTUHBI
OKpY>Karollero Mupa.
7 25.09 Nonnas cBs3b. MoHHAs KpUCTaUIMYECKas HNonnas cBs3b. KaTHOHBI 1 aHHOHBI KaK PE3yJbTaT MPOLIECCOB
peleTka. OKUCJICHUS U BOCCTaHOBIEeHUS. Kiaccudukaiys HOHOB.
8 27.09 Nonnas cBs3b. MoHHAs KpUCTaLIMYECKas HNonnbie kpuctammyeckue pemerkd. CBOKMCTBa BEIIECTB C MOHHON
pelleTka KPUCTAIUIMYECKOM pEelIEeTKON
9 2.10 KoBasieHTHas cBs3b. ATOMHAs U KoBasieHTHas1 CBSA3b. DNEKTPOOTPULATENBHOCTD. [lossipHas n
MOJIEKYJIIpHAsl KpUCTAJUITMYECKas pelieTka HENOJIApHAs KOBAJIEHTHBIE CBA3U. [{urnons. [1oaspHOCTE CBSA3U U
10 4.10 KoBasieHTHAs CBSI3b. ATOMHAS U MOJISIPHOCTH MOJIEKYJIbl. OOMEHHBIN U IOHOPHO-aKIIETITOPHBIN
MOJIEKYJISIPHAS] KPUCTAIIMYECKAs PEeIIeTKa MEeXaHU3MbI 00pa30BaHUS KOBAICHTHOU CBsi3u. CTETIEHh OKUCICHHUS U
11 9.10 KoBasieuTHas cBSI3b. ATOMHAS U BAJICHTHOCTh XUMHYECKHUX 3JICMCHTOB.
MOJIEKYJIIPHAS KPUCTAIUINYECKAs PEIIETKA MounexynspHble 1 aTOMHBIE KpUCTaUInYecKue penieTku. CBoiicTBa
BEIIECTB C ATUMHU TUIIAMH KPUCTAUIMYECKUX PEIIETOK
12 11.10 3aKOH OCTOSIHCTBA COCTaBAa BEIIECTBA. 3aKoH MOCTOSIHCTBA COCTaBa BemlecTBa. [loHsTHe «MaccoBast 10151

PaC‘IeTBI, CBsI3aHHBIC C ITIOHATUEM «MacCCOBas
J0JIA 3JIEMEHTA B BEIICCTBE»

9JICMCHTA B BEUICCTBEC)). PacquH, CBs3aHHBIC C OTUM IIOHATHUEM.




13 | 16.10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Pacuertsl, cBsi3aHHBIE C TOHATHEM «MacCOBast
JI0JIsl DJIEMEHTA B BEILIECTBE»
14 18.10 Meranueckas cBsi3b. Merammyeckas Oco0eHHOCTH CTPOSHUS AaTOMOB METaNIOB. MeTayuiyeckas
KpUCTAJIJIMYECKasl pelieTKa. XUMHYECKas CBA3b M METaJNINYecKasi KpUCTAJUIMUECKas peleTKa.
CaoiicTBa BeniecTB (METAJUIOB U CILIABOB)
15 | 23.10 Bonopoanas csa3b. Enunas npupona MexMorexysipHas 1 BHYTPUMOJICKYJIsipHasi BOJOPOIHAS CBA3b.
XUMUYECKHUX CBSI3e 3HavYeHUE BOJOPOIHOM CBS3M JJI OPraHU3aIluu CTPYKTYP
16 25.10 Bonopoanas cBsa3b. Enunas npuposaa ouonoaumepoB. Equnas npupoa XMMUYECKUX CBSI3CH
XAMHYECKHUX CBSI3EMN
17 8.11 [Tonmmmeps! Heoprannyeckre u oprannueckue | [lomumepsi.
[TmacTmMacchl: TEpMOIIIACTHI U PEAKTOIIACTBI, UX MPEICTABUTETU U
18 13.11 [Tonumeps! Heopranuyeckue u oprannueckue | TPUMCHCHUC.
BonoxkHna: npupoiHbie (pacTUTEIBHBIE U )KUBOTHBIC) U XUMUYECKUE
(MCKYCCTBEHHBIE U CHHTETHUECKHE), UX TPEICTAaBUTEIN U
npuMeHenue. Heoprannueckue noammepsl
19 15.11 ["a3000pazHoe cocTOsIHME BEUIECTBA. I"a3000pa3Hoe cocTosiHIE BEIECTRA.
[Ipuponubie ra3oo0pa3Hbie CMECH: BO3IyX U | Tpu arperatHbIx cOCTOSIHUS BOJIbI. OCOOEHHOCTH CTPOEHUS Ta30B.
MIPUPOHBIN ra3 MonsipHbiii 00beM ra3o00pa3HbIx BeriecTB. [Ipumepbl ra3000pa3HbIx
20 20.11 l'azoo06pa3zHoe cocTosiHME BEIIECTBRA. MIPUPOJIHBIX CMECE: BO3YyX, MPUPOAHBIN ra3. 3arps3HeHNe
[IpupoaHbIe ra3000pa3HbIe CMECH: BO3AYX H aTMochepsl (KUCITOTHBIE JOXKIH, MapHUKOBBIN 3¢ deKkT) u 6opbda ¢
IIPUPOJHBIN ra3 HHUM
21 | 2211 [IpencraBuTenu ra3os, u3ydeHue ux cBoiicts | [IpeacraBurenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO/I,
22 | 27.11 TIpe/ICTABHTENH Fa30B, H3yUeHNE HX CBOHCTB YTIIEKUCIIBIN Ta3, aMMHUaK, 3TuiieH. X monyuenue, cobupanue,
pacrno3HaBaHue, (U3HUECKHe U XUMUYECKUE CBOKCTBA
23 | 29.11 Ilpakmuueckas paboma Nel «Ilonyuenue u | XuMUYECKUH SKCIIEPUMEHT T10 MTOTYYEHHIO, COOUPAHUIO U
pacnosnaganue 2a3o6 (6000p0o0d, KUca10poo, pacno3HaBaHUIO BOJOPOAA, KUCIOPO/1a, YIIEKUCIOTO ra3a, aMMUaKka u
Y2NIeKUCbLIl 2a3, AMMUAK, INUTEH) JTUJICHA.
24 | 412 Kunkoe cocrosinue Beniectsa. Boza. XKunkoe cocrosiue BemiectBa. Boxa. [Torpebnenue Bobl B OBITY U Ha
Kunkue kpucramisl. MaccoBas 10715 Mpoun3BOJICTBE. JKeCTKOCTh U CrOCOOKI €€ yCcTpaHeHus1. MuHepallbHbIe
PacTBOPEHHOTO BEIIECTBA BOJIbI, X UCTIOJIB30BAaHUE B CTOJIOBBIX U JIEYEOHBIX 1emsiX. JXKuakue
25 6.12 Kunkoe cocrosguue BemiecTsa. Boaa. KpUCTaJUIbl U UX UcnoNb3oBaHue. [loHsTne «maccoBast q0Jist
Kunkue kpuctamisl. MaccoBast 1015t PacTBOPEHHOTO BEIIECTBA» U CBSI3AHHBIE C HUM PacueThl
PacTBOPEHHOTO BEIIECTBA
26 |11.12 TBepoe cocTosiHUE BemecTBa. AMop(dHbBIE TBepmoe cocTosiHue BeniecTBa. AMOp(HBIC BEIIECTBA B IPUPOJIC U
BemecTBa. CocTaB BEIIECTBA U CMECEH YKU3HM YEJIOBEKa, X 3HAaYCHUE U PUMEHEHHE.
27 | 13.12 TBepaoe coctosiHue BenecTBa. AMOp(hHBIC Kpucrannmmueckoe cTpoeHHE BEIECTBA.

BCIICCTBA. CocraB BEIIIECTBA U cMeceit

CocraB BelecTBa U CMECEH.




28 18.12 JlucniepcHbIE CHCTEMBI [TonsiTue o nucnepcHbix cuctemax. Jucnepcuas dasa u
aucriepcuonHas cpeaa. Kimaccudukanus TUCcepeHbIX 0 arperaTHOMY
COCTOSIHUIO U 10 pa3Mepy yacTull ¢assl. I'pyboancnepcHbie CUCTEMBI:
OMYJIBbCUH, CYCIIEH3UH, a9P030JId. TOHKOANCHEPCHBIE CUCTEMBI: TeIN
U 30JI1.
29 |20.12 O060011eHnEe U CUCTeMAaTH3aIMsl 3HAHUH 110 Brimonnenue ynpaxkxneHuil, pemenue 3aaay no reme «CtpoeHue
Teme «CTpOeHUE BEeIeCTBa» BEIIECTBA»
30 25.12 O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
Teme «CTpOCHHE BEIECTBA»
31 | 2712 KontpoabHasi padora Nel mo Teme OCHOBHBIE TIOHSTHS IPONICHHON TEMBI
«CTpoeHue BemecTBay
Xumuueckue peaxkyuu (15 uacos)
32 10.01 ITonsTHe 0 XMMHUUYecKoU peakuuu. Peaknnn, [TonsTre o xumMuyeckoi peakuuu. Peakiuu, naynme 0e3 n3MEHEHUs
uaymue 0e3 N3MEHEHMsl COCTaBa BeleCTBa COCTaBa BeUIECTB. AJUIOTPONHS U AJIJIOTPOIHbBIC BUJOU3MEHEHMS.
33 15.01 [ToHsiTHE O XMMUYECKOM peakuuu. Peakiuu, [IpuauHBI ATUTOTPOITUU HA IPUMEPE MOTU(DUKAIMA KHCIIOPO/Ia,
uaymue 06e3 U3MEHEeHUs COCTaBa BelecTBa yriepoza u ¢pochopa. O30H, ero 6uonoruyeckas posib.
W3omepsl 1 nzomepus. [lprnunHbel MHOrooOpasust BEECTB
34 |17.01 Knaccugukaius XuMHUeCKUX peakiui, Peaknuu, naymue ¢ "3MEHEHHEM COCTaBa BELIECTB: COCTUHEHUS
MPOTEKAOIINX C I3MEHEHUEM COCTaBa pas3ioKeHus, 3aMelIeHNs] 1 0OMeHa B HEOPTaHUIECKOH 1
BEILIECTBA opranudeckoil xumuu. TernoBoit 3pHeKT XUMHUECKOHN peaKImu.
35 |2201 Knaccugukaius XaMHUUECKUX peakini, DK30- M SHIOTEPMHUYECKUE Peaknu. TepMOXUMUYECKAE YPaBHEHUSI.
IPOTEKAIOIIMX C U3MEHEHUEM COCTaBa Peakiiuu ropeHns Kak 4acTHBIN clTy4yail 3K30TepMHUYECKON peakLny.
BEIIECTBA
36 |24.01 CxopocTb xumMHueckoi peakuuu u ¢akropsl, | [lonarue o ckopoctu peakunu. CKOpOCTh TOMO- U T€TEPOreHHON
BJIMSIIOIIME Ha CKOPOCTh XUMHUECKOM peakiuu. OaKkToOpbl, BAUAIONME HA CKOPOCTh XUMHUECKON PeaKLnu:
peaxkuuu MIPUPO/Ia pearupyrounx BeecTs, TeMieparypa (3akon Baut-I'odda),
37 |29.01 CKOpPOCTh XMMHUECKOH peakiiy 1 GakTopsl, | KOHLUEHTPAIMH, KATAIU3aTOPbI U KAaTalu3. 3aBUCUMOCTb CKOPOCTH
BJIUSAIOIIME HA CKOPOCTH XUMHUYECKOUN pP€aKru OT MOBEPXHOCTHU COIMPUKOCHOBCHUA PCArupyrommnux BEIICCTB.
peakImn depMeHTHI Kak OMOJIOTHUYECKUE KaTaau3aTopbl, 0COOEHHOCTH UX
(YHKIIMOHUPOBAHUS
38 |31.01 OOpaTUMOCTh XMMUYECKON peaKIuy. Heo6paTtumblie 1 00paTuMble XUMUYECKHE PEaKIUH.
XUMHUYECKOE PABHOBECHE U YCIIOBHS, [TonsaTne o xumMudeckoMm paBHOBecHH. CITOCOOBI CMEIICHUS
BJIMSIONIME HA €r0 CMEIEHUe XMMHUYECKOI0 paBHOBECUSI Ha MpUMepe CUHTe3a ammHaka. [Tonarue 06
39 |5.02 OOpaTUMOCTh XUMHUYECKON PEAKIIHH. OCHOBHBIX IPUHIIMIIAX POU3BOICTBA HA MPUMEPE CUHTE3a aMMHUaKa 1
XUMHYECKOE PABHOBECHE U YCIIOBUS, CepHOM KUCIOTHI. B3aMOCBS3b TEOpUH U MPAKTHKH HA TIPUMEPE ITUX
BJIMSIIOIME HA €r0 CMEILEHUE CHHTE30B
40 |7.02 Posib BOZIBI B XMMHUYECKHUX PEaKIUIX Posb BOIBI B IpeBpallieHUsX BemecTB. FICTUHHBIE pacTBOPHI.

PactBopuMocCTh 1 KilaccuuKanys BEUECTB 110 3TOMY MPU3HAKY:




PacTBOpuMBIE, MaopacTBOPUMBIE U MMPAKTUYECKH HEPACTBOPUMBIEC
BEIIECCTBA.

DJIEKTPOJIUTHI U HEAJICKTPOJIUTHL. DIEKTPOIUTHYECKAS TUCCOLUAITUA.
Kucnotsl, ocHoBaHus U cosii ¢ Touku 3peHus TI/I.

XuMu4Jeckre CBOMCTBA BOJBI: B3auMoaelcTBre ¢ MeTajljlaMu,
OCHOBHBIMH U KUCJIOTHBIMHU OKCHJAMU, PA3JI0KEHUE U 00pa30BaHUE
KpUCTAJUIOTUIpaToOB. Peakiiyu rugparaiuy B OpraHu4ecKo XUMHH.

41 12.02 I'mpponus [TonsaTue ruaponusa. ' napoau3 OpraHuuecKux U HEOPraHUYECKUX

42 14.02 Tuaponus coenuHeHuii. Heobpatumblii runponan3. OOpaTUMbIi TUIPOIU3 COJICH.
I'unponu3 opraHMUECKUX BEILECTB U €T0 MPAKTUYECKOE 3HAUEHUE [T
NOJTyYeHUs CIIMpTa U Mbljia. buonornyeckas poisib ruponsa B
IJIACTUYECKOM U SHEPreTU4eCKOM OOMEHE BEIIECTB U SHEPTUU B
KJIETKE.

43 | 19.02 OKHCIUTENBHO — BOCCTAHOBUTEIIbHBIE CreneHb okuCIIeHUs J1eMeHTOB. OIpeieIeHle CTENEHN OKUCIEHUS 110

peakuuu ¢bopmyne coenuHenus. [TonsaTre 00 OKUCIUTENBHO-

a4 | 21.02 OKICIHTCNIEHO — BOCCTAHOBHTOABHEIC BOCCTAaHOBUTENbHBIX peaklusax. OKUCIEHUE U BOCCTAaHOBJICHUE.

peaKim OxuciuTeNb 1 BOCCTaHOBUTENb. MeTO/1 3JIeKTPOHHOT 0 OanaHca.

45 | 26.02 DIEKTPOIN3 DNEKTPOIN3 KaK OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIN TIPOIIECC.

46 | 28.02 KontpouabHnas padora Ne2 no teme DNEeKTPOIN3 PACIIaBOB; PACTBOPOB (HA MPUMeEpE XJIOpUIa HATPHS).

«XHMHYeCKHE peaKkuum). [IpakTHueckoe NpUMEHEHHUE IEKTPOIN3a. DIEKTPOIUTUYECKOE
MOJTyYeHHE ATFOMUHUS
BemecrBa u ux coicra (19 yacon)

47 4.03 Hemertamisl Hewmeramnsl. [TonokeHrne HEMETAIIOB B TEPUOJNYECKON CUCTEME,

28 16.03 TPy — CTpoeHHE UX aToMoB. HeMeTauiel — mpocTsle BemecTBa. ATOMHOE U
MOJIEKYJISIpHOE cTpoeHne ux. CpaBHUTENbHAS XapaKTePUCTHKA
raJIoreHOB Kak HanOoJiee TUITMYHBIX MPEICTaBUTENeH HEMETAJIOB.
OKuCIUTENBbHBIE CBOMCTBA HEMETAIOB (B3aUMOJIEUCTBHE C
MeTaJlJIaMU ¥ BOJOpOIoM). BoccTaHOBUTEIBHBIE CBOMCTBA HEMETAIIIIOB
(B3ammoiericTBHE ¢ 00JIee AIEKTPOOTPHUIIATETLHBIMI HEMETAIIIAMHU 1
CJIO’KHBIMHU BEILECTBAMU-OKUCITUTENIMH). EcTeCTBEHHBIE TPYIIIBI
HEMETAJIJIOB Ha MPUMEpE TaJOr€HOB U 0JIarOpOJIHBIX T'a30B

49 11.03 Mertaibl [TonoxxeHne MeTauIOB B NEPUOJUIECKON CUCTEME U CTPOEHUE UX

50 13.038 Meranst atomoB. [IpocTeie BemecTBa — Metasuiel: O0mue GpU3nUecKue u
XUMHUYECKHE CBOICTBA METAJNIOB: B3aUMOEHCTBHE C HEMETAJUIAMU
(KuCIOpoaoM, XJIOPOM CEpOii), C BOJOW. DIEKTPOXUMHUECKUN Psift
HanpsHKEHUH METAJIIOB.

o1 18.03 Kucnotsl HeopraHnyeckue 1 OpraHu4ecKue Knaccugukanus HeopraHn4ecKux 1 Opranndeckux kuciaot. O0rmme
CBOMCTBA KHCJIOT: B3aUMOJACHCTBHE C METaJlNIaMH, OKCHJIaMH

52 | 20.03 KucnoTel HeOpraHu4ecKkre U OpraHuYeCKue

MCTAJUIOB, THAPOKCUAAMH MCTAJUIOB, C COJISIMU, CITUPTAMU (peaKumI




53 |3.04 KuciioTel HeOpraHuuecKre U OpraHnIeCcKue stepudukarum). OcoObie CBOMCTBA A30THOM U KOHIICHTPUPOBAHHOMN
CEpPHOM KHUCJIOT

54 8.04 OcHoBaHus HeOpraHudeckue u opranndeckue | Kimaccudukanus ocHoBaHUN. XUMHUYECKHE CBOMCTBA OCHOBAHMA:
B3aUMO/JICHCTBUE C KMCIOTAMHU, KUCIOTHBIMU OKCUIAMH U COJIIMHU.

55 |10.04 OcHOBaHMsI HEOPraHUYECKUE M OPIaHUYCCKUE | poorar o €PACTROPHMBIX OCHOBAHHIA

56 | 15.04 OcCHOBaHMSI HEOPTaHUYECKHE U OPraHHYCCKHE

o7 17.04 Conu HeopraHMYECKHUE U OPraHUYECKUE Knaccudukanus coneit: cpeanue, KUCIble 1 OCHOBHBIE. XUMUYECKHE
CBOMCTBA COJIEH: B3aUMOJICHCTBHE C KUCIOTAMH, LIEJI0YaMH,

58 22.04 Conn HEOpraHM4ECKHE 1 OPraHuiecKue MeTaJUIaMH U coyisiMu. [IpencraBurenu conell U ux 3Ha4eHUe. XJI0pHJ
HaTpus, KapOOHAT KabIHs, pocdaT Kaablus (CPEaHUE COJIHN);
rUApoKapOOHATHI HATPUS U AMMOHHUS (KHUCIIBIE COJIN);
ruapokcokapoonaTt meau (I1) — maaxut (OCHOBHASI COJIb).
KauecTBeHHBIE peakIMK Ha XJIOpUJ -, CyIb(aT - U KapOOHAT-aHUOHBI,
KaTUOH aMMOHUs, KaTHoHbI kene3a (I1) u (L)

59 24.04 I'eneTndeckas CBA3b MEXIY KJIaCCAMU [ToHsATHE O TEHETUYECKON CBSI3U U TEHETUYECKUX psAIax B

coenuHeHuil. O000IIEHHE U CUCTEeMATHU3alHsl | HEOPTaHUYECKOW U OPraHUYeCcKOi XuMuu. [ eHeTrnueckuii psij

3HaHUM 1o TeMme «BelecTBa u Ux CBOMCTBa» | MeTauia. ['eHeTnueckuit psig Hemeraia. OCOOEHHOCTH T€HETHUECKOTO
60 |27.04 ['eHeTHYECKAS CBSI3b MEK/TY KJIACCAMH pslla B OpraHUYEeCKOM XMMUU. BhINOIHEHNE yIPa)KHEHU, pereHne

COCHHHCHHﬁ. O606meHHe U cHUCTeMaTu3anusl 3a1a4 I10 TeMaM «XHUMHIECKUE PEaKknum», «BeHIeCTBa U UX CBOUCTBa»

3HaHUM N0 TeMe «BelecTsa U UX CBOMCTBA»

61 |8.04 KonTpoubnasi padora Ne3 no remy OcHOBHbIE IOHATHS IPONACHHBIX TEM

«BemecTrBa u UX CBOMCTBA)
62 13.05 Ilpakmuueckas paboma No2 no meme XUMUYECKUH DKCIIEPUMEHT 10 PACIIO3HABAHUIO BAXHENILINX
«Hoenmugpukayusa neopzanuueckux u HEOPraHMYECKHUX U OPraHMYECKHUX BEIIECTB
OP2AHUYECKUX 6eUieC ey
63 | 15.05 [ToBTopenue Tembl: CTpOCHHE BEIIECTBA.
XHUMHUECKUE PEAKIUU.
64 20.05 IToBTOpenue. BemecTBa n X CBOWCTBA.
65 22.05 O060011IeHIe U3YICHHOTO.

COI'ZTACOBAHO
IIporokon 3aceqanust

METOINYECKOTO COBETA
MBOY Tutosckoit COIII

ot 30 aBrycra 2023 roma Nel
TroTioHHUKOBa A.M.




