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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma cocrtaBieHa Ha ocHoBe defepalbHOTO TOCYAApCTBEHHOTO CTaHAAPTA
OCHOBHOTO 00IIero oOpa3oBaHusi, MPUMEPHON MporpaMmbl Kypca xumuu s 8-11 kiaccoB
o0mieoOpa3oBarenbHbIX yupexaenuit. — M.: poda, 2020, aBropckoii nporpammsl o xumuu O.
C. I'abpuensa (M.: [Ipoda, 2020), o6pazoBarensHoii mporpammbl MBOY KpbimoBckoi oom Ha
2023-2024 yuebHbIii ro.

MECTO YYEBHOI'O IPEIMETA «XUMMUS» B YYEBHOM IIJIAHE

CornacHo ®deznepalbHOMY TOCYIapCTBEHHOMY O0pa3oBaTeIbHOMY CTaHIAPTy, Ha H3Yy4YCHHUE
xumun B 8 kmacce orBogutcs /0 wacoB. CoriacHO TOAOBOMY KaJeHAAPHOMY Y4eOHOMY
rpadpuky MBOY Kpsuosckoit oom nHa 2023-2024 yueGnblit ron — 65 wuyacoB. C menbro
BBIMOJIHEHUST y4eOHOW mporpammbl OyJaeT TpPOBENEHO YIUIOTHEHHE II0 TeMaM pasJena
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSTUHEHHI»

OBLIASA XAPAKTEPUCTUKA KYPCA

Hacrosimass mporpamMmma mo XMMHM JJI1 OCHOBHOM IIKOJIBI COCTaBJIIET BMECTE C JAPYTUMU
npeameramu ((uznyeckor reorpadueit, Ononorueid, GU3NKOI) HENPEPHIBHBIN IIKOIBHBIA Kypc
ecTecTBO3HaHUs. Huxke nepeuncienbl OCHOBHBIE UIEH Kypca.

e Cnauana — npakmuka, 3amem — meopus. XUMUS HaXOAUTCA Ha OJHOM M3 IOCJIEIHUX
MECT B PEUTHHIe JHOOMMBIX MPEJIMETOB HIKOJIbHUKOB — CJI0KHO, HEMOHSITHO, HEMHTEPECHO.
OpnHOM M3 IPUYUH ATOTO SBISIETCA W3JMILHAS TEOpeTU3alus Kypca. BBeneHue TeopeTudeckux
OCHOB XMMHHU JI0 M3y4YEHMs CBOWCTB BELIECTB YIOOHO W JIOTHYHO AJSl yYUTENs, HO HE I
yueHuka. CaMoe MHTEPECHOE B XUMHUHU — ITO SKCIIEPUMEHT U IPAKTUYECKUE CBOWCTBA BEILECTB.
C HUX U HaJ0 HAYMHATh U3YYEHUE IIpeIMeTa.

e Cnauana — xumus, 3amem — Quauka u mamemamurxa. XUMHs HE JOJKHA BBITECHSITHCS
¢u3KKOM, NHaYe MUP BEIIECTB U UX NPEBpAIleHU NpeBpaiaercs B MUp GOpMyJl U ypaBHEHUI.
O®u3nka HyXKHa A8 [OHUMaHWs XMMHM, a MareMaTHKa — JUIsl BBINOJIHEHHS] pPacy€ToB,
HOJTBEPXKIAIOIIMX TOHUMaHUE XUMHH, HO HE HA00OPOT.

o Xumuueckue eewjecmea u ux npespawjenuss — 60Kpy2 Hac. XUMHsl B IIKOJIE OTOPBaHA OT
KHU3HU — UCYe3Jia CBSA3b MEXIY BelleCTBaMU B JaOOpaTOpPUM M BEIIECTBAMM B IOBCEIHEBHOU
*u3HA. Hy)XHO NOMHHUTB, YTO BEIIECTBA M HX IPEBPALICHHUS BCTPEYAIOTCS HE TOJBKO B
XUMHUYECKOH J1ab0paTOpUH, OHU MOBCIONTY.

o Knaccugpuxayus eewecme u peaxyuii — K104 K NOHUMAHUIO XUMUYECKUX NPOYECCOB.
[IIKOTBHUKM TOHYT B OIPOMHOM O0BEME XMMMUYECKON HHGpOpManuu — KiIacCUpUKaLusi IO
COCTaBy OTOpBaHAa OT KiaccH(UKAMK IO XHUMHUYECKUM cBoicTBaM. [loaTOMy 31eMeHTHI
KJacCU(UKAMM MOXHO BBOAMTH TOJIBKO TOCTE M3y4YeHHUsS KOHKPETHBIX BEIIECTB U HX
XUMHYECKHUX CBOMCTB.

o Xumusa — npocmomy epadxcoanurny. JIib OYEeHb HEMHOTHE BBIMYCKHUKU IIKOJIBI
CBS3BIBAIOT CBOIO )KM3Hb C XUMHUEN U CMEXHbIMU Haykamu. CiaenyeT HIOMHUTb, YTO XUMHUYECKHE
3HaHUS, TOJy4aeMble B IIKOJIE, HY>KHbI HE TOJBKO (M HE CTOJIbKO!) OynyllieMy CrenuaIncTy.
Kasxiprit uenoBek M0JDKeH 00J1a1aTh ONPEIETICHHBIM YPOBHEM XHMHUYECKOTO MBIIIIJICHUS.

XuMus, Kak oOJHa U3 OCHOBOIOJAraloUMX o0JiacTell ecTeCTBO3HAHMS, SBISETCS
HEOTHEMJIEMOM YacThbi0 00pa30BaHMsl IIKOJIHLHUKOB. Kaxk/plil ueaoBeK )KMBET B MHUpE BEIECTB,
MO3TOMY OH JOJKEH HMETh OCHOBBI ()YH/IaMEHTANbHBIX 3HAHUM MO XUMHUHM (XUMHYECKas
CHUMBOJIMKA, XWMHYECKUE MOHATHUS, (DAaKThl, OCHOBHBIE 3aKOHbI U TEOPHHM), MO3BOJISAIOIINE
BbIpa0OTaTh MPEJCTABICHUS O COCTABE BEIIECTB, X CTPOCHHUHU, MPEBPALICHUSAX, TPAKTHYECKOM



UCTOJIb30BaHUM, a TaKkke 00 OMacHOCTH, KOTOPYIO OHM MOTYT MpPEICTaBIATh. M3ydas XUMHUIO,
yyamigecsi Y3HalOT O MaTepHalbHOM €IUWHCTBE BCEX BEUIECTB OKPYKAIOLIEro MHpa,
OOyCIIOBJIGHHOCTH CBOWCTB BEUIECTB MX COCTaBOM M CTPOCHHUEM, II03HAaBaeMOCTU U
MPEJICKa3yeMOCTH XUMHUYECKUX sIBICHUN. M3yueHue CBONCTB BELIECTB M HX MpEeBpallleHUI
CIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOT'O MBILIUICHUS, a IpakTHueckas padoTa C BeleCTBaMHU
(;1abopaTopHbIE OIBITH) — TPYAOIIOOHIO, AKKYPATHOCTA U COOPAHHOCTH.

Ha mnpumepe xXumum yyamiuecs: TIOJIy4alOT NPEACTAaBICHUS O METOJax I03HaHUS,
XapaKTEPHBIX ISl €CTECTBEHHBIX HAYK (IKCTIEPUMEHTAIBHOM U TEOPETUIECKOM).

Ocoboe 3HaYeHHWE HMEET BOCIUTAaHME OTHOIICHUS K XHUMHUM KaK K 3JEMEHTY
oOmieuenoBeueckoil KynbTyphl. LIIKONTBHUKM JOKHBI HAYYUTHCS XUMUYECKH TI'PaMOTHO
UCIIOJIb30BaTh BEIECTBA W MaTepHalibl, MpUMEHseMble B OBITY, CEJIbCKOM XO34iCTBE M Ha
MIPOU3BOJICTBE, PEIIaTh MPAKTUYECKUE 3a7aul TTOBCETHEBHOM XKU3HU, MPEAYNPEKIATh SIBICHUS,
HAHOCAIIUE BPE]l 3J0POBBIO YETIOBEKA U OKPY’KaloIeH cpejie.

OCHOBHBIMH BOIIPOCAMHM HW3YYEHHUS XUMHHM B IIKOJE SBISIOTCS H3y4eHHE COCTaBa W
CTPOCHHUSI BEIECTB, 3aBUCHMOCTH HMX CBOHCTB OT CTPOEHHS, KOHCTPYHPOBAaHHE BEIIECTB C
3aIaHHBIMH CBOMCTBAMM, UCCIIEIOBAHUE 3AKOHOMEPHOCTEN XUMHUUYECKUX IIPEBPAILECHUNA U MyTen
YIPaBJICHUS! UMU B IIEJSAX MOJMYYCHHUs BEIIECTB, MaTepUAIIOB, dHepruu. lloaTomy, kKak Obl HH
pa3Myanuch aBTOPCKHUE MPOrpaMMbI M YIEOHUKH 110 TITyOMHE TPAKTOBKH M3Y4aeMBIX BOIIPOCOB,
uX ydeOHOe cojepaHHe TOJKHO Oa3HpoBaThCS Ha COJEPKAHUM Kypca MOCTPOCHHOTO IO
KOHIEHTpUYEeCKOM KoHIenuuu. OcoOeHHOCTh MPOrpaMMbl COCTOUT B TOM, YTOOBI COXPaHUTh
BBICOKHI TEOPETUYECKUI YPOBEHDb U ClIeNaTh 00yYeHHEe MaKCUMAIIbHO pa3BUBAOIIUM. [10amomy
6ecb meopemuyeckull Mamepuanl Kypca Xumuu paccmMampusaemcs Ha nepeom 200y obyyeHus,
umo nosgonsiem 0onee OCO3HAHHO U 2NYOOKO U3YYUMb QAKMU4ecKuti. Mamepual — XUmuio
9n1eMeHmos u ux coeourenuti 8 9 knacce.

Takoe moOcCTpoeHHE TpPOrpamMMbl  J1aeT BO3MOXKHOCTH  pa3BUBATh  IIOJyYEHHBIC
NEePBOHAYAIILHO MOJyYCHHBIE 3HaHUS Ha OOraToOM MPAKTHYECKOM YPOBHE.

HEJIN U 3ATAYU KYPCA:

ey n3ydyenus yueGHOro Kypca XUMHH B § Kiacce:

- OCBOCHHE BaXHEHMIIINX 3HAHUI 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUH, XUMUYECKON
CUMBOJIUKE;

- OBJIaJIEHUE YMEHUSMHU HAOJI01aTh XUMUYECKHE SIBICHUS, IPOBOJAUTHh XUMUUYECKUN
HKCIEPUMEHT, POU3BOJUTH PACUETHl HA OCHOBE XUMHUYECKUX (DOPMYIT BEIIECTB U

YPAaBHEHUN XUMUYECKUX PEAKLUM;

- pa3BUTHE NIO3HABATENIbHBIX MHTEPECOB U MHTEIUIEKTYalbHbBIX CIOCOOHOCTEH B Ipoliecce
IPOBENCHUS XMMHUYECKOTO JKCHEPUMEHTa, CaMOCTOSITEIbHOTO MPUOOpETEeHUs] 3HaHUU
BCOOTBETCTBUU C BO3HUKAIOIIMMU )KU3HEHHBIMHU MOTPEOHOCTIMU;

- BOCIIUTaHHE OTHOLIEHHSI K XUMUU KaK K OJHOMY U3 (PyHJaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPHI;

- MpPUMEHEHHUE MOJYYEHHBIX 3HAHUN U yMEHUH Juis 0e30MacHOro MCIOJIb30BaHMS BEIIECTB U
MaTepHajioB B OBITY, CEIbCKOM XO3sICTBE U Ha MPOU3BOICTBE, PELICHUS MPAKTHUECKUX 3a/1a4 B
MTOBCEJHEBHOM KU3HM, NMPEAYIPEKACHUS SBICHUW, HAHOCAIIMX BpEA 3J0POBBIO YEJIOBEKA WU
OKpYKarollen cpere.

3agaum y4eOHOro Kypca:

- opMHpOBaHUE y yYaIIMXCS 3HAHUH OCHOB HAayKH — BaKHEHIINX (aKTOB, MOHATHUI, 3aKOHOB U
TEOpUH, XUMUYECKOTO fA3bIKA, JOCTYIHBIX 0000IIEHN U MOHATUH O IPUHILIKIIAX

XUMHYECKOTO ITPOU3BO/ICTBA;



- pa3BUTUC yMeHI/II\/JI paGOTaTb C BCIICCTBAMH, BBIIIOJHATH HCCIOXHBIC XMMHUYCCKUEC OIIBITHI,
coONIroIaTh TpaBUIa TEXHUKH O€30MacHOCTH, T'PAMOTHO TNPUMEHSATh XMMHUYECKHE 3HAHHS B
00IIIEeHUH ¢ TIPUPOION;

- PacKpBITUE POJIM XUMHHU B PEIICHUU TI100AJTBHBIX TPOOJIEM YEeIIOBEUECTBA;

- pa3BHTHE JMYHOCTU OOydJaromuxcs, GOPMUPOBAHHE Y HUX T'YMAaHHUCTUYECKUX OTHOIICHUH U
HKOJIOTHYECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY U B TPYJOBOM NESATEIHHOCTH.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA XUMMHNU 3A 8 KJIACC

JInuHoCTHBIE, MeTanpeIMeTHbIE U NIPeIMeTHbIE Pe3yJIbTAThl 0CBOEHUSI Kypca

[To 3aBepiieHHI0O Kypca XHMHUH Ha 3Talle OCHOBHOIO OOWIEro 0Opa30BaHUS BBITYCKHUKH
OCHOBHOI1 IIKOJIbI JOJKHBI OBJAJIETh CIECAYIOIUMU Pe3yIbTaTaMU:

l. Jluunocmmuoie pesynomamaor:

1) ocosnanue cBOEH OSTHUYECKOW TNPUHAJICKHOCTH, 3HAHWE HCTOPUM XMMHU M BKIIAJa
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;

2) popmuposanue OTBETCTBEHHOIO OTHOIICHHS K T[O3HAHUIO XHMHH;, TOTOBHOCTH W
CIIOCOOHOCTH OOy4arolIUXCsl K CAMOPAa3BUTUIO U €CaMOOOPAa30BaHMIO HAa OCHOBE H3YYEHHBIX
(bakToOB, 3aKOHOB W TEOPUN XHMHH;, OCO3HAHHOTO BBIOOpAa U TMOCTPOCHHE HHAWBHIYaTbHOU
00pa30BaTeNbHON TPACKTOPUY;

3) gopmuposanue METOCTHOW €CTECTBCHHO-HAYYHOW KAPTHHBI MHPA, HEOTHEMJIEMOH YaCThiO
KOTOpOM SABJIIETCSA XUMUYECKasi KapTUHA MUDa,

4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHS HAyKH |
0OLIECTBEHHON NPAKTUKH, B TOM UUCIIE U XUMHUYECKUM;

5) oceoenue counanbHBIX HOPM, MPaBUJI MOBEACHHS, POJicH U (HOPM COIHUATBHON KHU3HU B
coLuyMe, MPHUPOJIE W YACTHOM KM3HH HAa OCHOBE HIKOJOTHYECKOW KYJIbTYphl M 0€30MaCHOTO
oOpallieHus ¢ BElIeCTBaMU U MaTepuaiaMu;

6) @opmuposanue KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHHKAMH |
B3pOCIBIMH B IIpolecce  0o0pa3oBaTenbHOH,  OOIIECTBEHHO  TOJE3HOH,  y4deOHO-
HCCJIEIOBATENHCKOM, TBOPUECKOHN U IPYTUX BUJIOB JIEATEIHHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemmnuwie pe3ynomamal:

1) onpeoenenue neneit cOOCTBEHHOTO OOYYEHHS, MOCTaHOBKA M (OPMYIHUpOBaHUE s ceOs
HOBBIX 33/1a4;

2) naaHuposaHuenyTeil JOCTHKCHHS JKEIAeMOr0 pe3yinbTaTa oOOy4deHHs XUMHH Kak
TEOPETUYECKOI0, TaK ¥ SKCIEPUMEHTAIBHOIO XapaKTepa;

3) coommnecenue CBOMX NEHCTBHIN C ITAHUPYEMBIMH PE3YNIbTaTaMH, OCYUecmeaieHue KOHTPOIIS
CBOEH NeATeIbHOCTU B Ipoliecce AOCTHKEHMsS pe3ynbTara, onpeoeneHue CIoco00B IeHCTBUI
IPY BBIMOJIHEHUH Ja0OPAaTOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUHU C MPABUIIAMHU TEXHUKHU
0€30I1aCHOCTH;

4) ompedenenue VMCTOYHUKOB XMMHYECKOW WH(OpPMAIMHU, MOMyYCHHE W aHAIU3 ef, CO3IaHue
MH(OPMALIMOHHOTO IPOAYKTA U €r0 MPE3eHTALUs;

5) ucnonvzosanue OCHOBHBIX MHTEIUICKTYaIbHBIX OINEpALIMiil: aHAIM3a U CHHTE3a, CPABHECHHS U
CUCTEeMaTH3aliK, 0000IIEeHNsI U KOHKPETU3allUH, 6bls16/1eHue TPUINHHO-CIIEACTBEHHbBIX CBS3eH U
nocmpoenue JIOTHIECKOT0 PAacCyXIEHUS U YMO3aKII0UEeHUs (MHYKTUBHOTO, IEAYKTUBHOTO U 110
AQHAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOI'O COJIEP KaHNUS;

6) ymernue cozmaBaTh, NPUMEHSATh U IPEOOPA3OBHIBATH 3HAKU U CUMBOJIBI, MOJICIIM U CXEMBI JUIS
pelieHus: yueOHbIX U ITO3HABATENIbHBIX 33]1aY;

7) ¢opmuposanue WM pazeumue SKOJIOTUYECKOTO MBIIUICHUS, yYMEHHE IPUMEHSTh €ro B
MO3HABATEIIbHON, KOMMYHHMKaTHBHOW, COLMAIbHOM TpaKkTUKe U  MpodeccrnoHalbHOMI
OpUEHTAINH.

8) cenepuposanue et n onpeieNieHNe CPEICTB, HEOOXOUMBIX [UIS UX PeaH3ainH.

I11. IIpeomemmnsie pe3yromamer:

1) ymenue 0003HaYaTh XUMHYECKHAE DJIEMEHTHI, Ha3bIBaTh MX M XapaKTepPH30BaTh Ha OCHOBE
nonoxxenus B [lepuonnueckont cucreme 1. 1. Menneneena;



2) opmynuposanue N3yYCHHBIX TOHITHIT: BEIIECTBO, XUMHUSCKHI AJIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTUOH, aHUOH, IIPOCTOE U CJIOKHOE BEILECTBO, XUMUYECKAsl PEaKLIUs, BUbl XUMHUYECKUX
peaKkuui U T. I.;

3) ompedenenue MO (GopMynaM CcoCTaBa HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB,
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB HJIM CTETICHU UX OKUCIICHHUS,

4) nonumarue nHPOPMAIMH, KOTOPYIO HECYT XMMHUYECKUE 3HAKU, POPMYJIbI U YPABHEHHS;

5) ymenuexnaccugpuyuposams NpocThie (METAIbI, HEMETAIUIBI, 0JIATOPOTHBIC Ta3bl) U CIIOKHBIC
(OuHapHBIE COCMHEHUS, B TOM YHCIIE€ U OKCHUJIbI, a TAKXKE THAPOKCU/IBl — KHCIOTHI, OCHOBaHHMS,
am(OoTepHbIEe THAPOKCHUIBI U COJIN) BEILIECTBA;

6) @opmyruposanue ITlepuoIUYECKOro 3aKOHA, 00BACHEHUe CTPYKTYpbl H WH(opMmanuy,
kotopyto Hecér Ilepuomuueckas cuctemMa xumudeckux »dyemeHToB [l WM. Menneneena,
packpuimue 3HadeHus llepnoanueckoro 3akoHa;

7) ymenue xapaxmepu3oeams CTPOCHUE BEIECTBA — BHIbI XUMHYCCKUX CBSI3€H W THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue ctpoeHUss aTOMOB XUMUYECKHX 351eMeHTOB Ne 1—20 1 Ne26 u omobpadicenue ux ¢
IIOMOUIBIO CXEM;

9) cocmasnenue (GOpMyaT OKCHIOB XHMHUYCCKHX JJIEMCHTOB M COOTBETCTBYIOIIUX UM
TUIPOKCHUJIOB;

10) manucanue CTPYKTYpPHBIX (OPMYJ MOJEKYISIPHBIX COCTUHEHUH U (HOPMYIBHBIX €AMHUIIL
MOHHBIX COEIMHEHUH 10 BaJICHTHOCTH, CTENICHSM OKHMCIIECHUS WU 3apsiiaM HOHOB;

11) ymenue popmyrupoeéams OCHOBHBIE 3aKOHBI XHMHHU — IIOCTOSHCTBA COCTaBa BEIICCTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPaHEHUSI MacChl BELLIECTB, 3aKOH ABOraipo;

12) ymenue popmynupoeams OCHOBHBIC MOJOKESHUS ATOMHO-MOJIEKYJISIPHOTO YUECHHUS U TEOPHH
AIIEKTPOJINTUYECKON JTUCCOLIMAIUY;

13) onpedenenue npu3HaKOB, YCIOBUH MPOTEKAHUS U TPEKPAIICHHUS XUMUYECKUX PEaKIInii;

14) cocmaenenue MONEKYISIPHBIX YPaBHEHUH XUMHUYECCKUX PEAKIHiA, MTOATBEPIKIAIOMIMX OOIIHe
XUMHYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHUX BEIIECTB M OTPAXKAIOIIUX CBSI3U
MEXK]ly KJIacCaMU COCIUHECHUM;

15) cocmaenenue ypaBHEHUI peakiuii ¢ y4acTHEM 3JIEKTPOIIUTOB TAK)KE U B MIOHHOU (opMme;

16) onpedenenue MO XUMUYECKUM YpPABHEHHSIM TPUHAUICKHOCTH PEAKIMA K OMpeIeIEHHOMY
TUITY WU BULY;

17) cocmasnenue ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHIA C TIOMOIIBIO METO/Ia
3JIEKTPOHHOIO OanaHca;

18) npumenenue MOHITUN «OKHUCICHHE» U «BOCCTAHOBJICHHEY IS XaPAKTEPUCTHKH XMMUYCCKHX
CBOICTB BEILIECTB;

19) onpedenenue ¢ TOMOINIBIO KAYECTBEHHBIX PEAKIUIA XJIOPHI-, CYIb(aT- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHHUS B pacTBOPE;

20) obwsicHenue BIASHYS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKUX PEAKIIHiA;

21) ymenue xapaxmepuz06ams NMOJI0KEHHE METAJUIOB U HEMETAJUTOB B [leproanveckoii cucreme
AJIEMEHTOB, CTPOEHUE UX aTOMOB U KPUCTAJUIOB, 00IIHe (pU3NUECKe U XMMUUYECKHE CBOMCTBA;
22) obOwsicHeHue MHOTOOOpa3usi MPOCTBIX BEIIECTB SIBICHUEM AJUIOTPONUHU C yKazaHHEM &
MIPUYYH;

23) ycmarnogneHue pa3nuuuil THAPO-, IUPO- U AJIEKTPOMETAIUTYPTUU H ULTHOCMPUPOSAHUE WX
pUMepaMu MPOMBILIUIEHHBIX CIOCOOOB MOJIy4YEHHUSI METAIIJIOB;

24) ymenue oasams o01Iyt0 Xapaktepuctuky snemenToB |, 11, VIIA rpynm, a Taxke Bogopona,
KHCIIOpO/1a, a30Ta, cepbl, pocdopa, yriaepoaa, KpeMHUsI 1 00pa30BaHHBIX MU ITPOCTHIX BELIECTB
U BaOXHEUIIMX COETUHEHUH (CTpOEHHE, HaXOXKICHHWE B MPUpPOJE, MOTydeHHe, (pusnueckue u
XUMHYECKHE CBONCTBA, IPUMEHEHHE);

25) ymeHue onucviéams KOPPO3HIO METAIUIOB M CIIOCOOBI 3aIUTHI OT HeE,;

26) ymeHnuenpouzso0ums XUMHUYECKHE PACUEThl C MCIOJIb30BAHHEM IMOHATHI «MaccoBas JOJIs
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSIPHBIA 00BEM» 1o Qopmynam u
YpaBHEHUSIM PEAKIIN;

27) onucanue CBOUCTB ¥ MIPAKTUYECKOTO 3HAYCHHUSI M3yYEHHBIX OPTaHUYECKUX BEILECTB;

28) svinonnenue 0003HAYCHHBIX B MPOrPaAMMeE SKCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUIECKUX
BELIECTB 10 COOTBETCTBYIOINM IIPU3HAKAM;



29) cobniodenue npaBui 6€30MacHOM pabOTHI B XUMHUYECKOM KaOuHETe (JTabopaTopuH).

TPEBOBAHMUSA K YPOBHIO IIOATI'OTOBKHU YUYAIIIUXCHA

BpInyCKHUK HAVIUTCH:

* ONIUCBHIBATH CBOMCTBA TBEPIBIX, IKHUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBLICSAS HUX
CYILLECTBEHHBIC IPU3HAKU;

* XapaKkTepu30BaTh BEUIECTBA II0 COCTABY, CTPOCHUIO M CBOMCTBaM, YyCTaHABJIMBAaThb
IIPUYMHHO-CJICICTBEHHBIE CBA3U MEKY JaHHBIMU XapAaKTEPUCTHKAMU BEILECTBA;

* PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATHH «aTOM», «MOJIEKYJa», «XUMUYECKUN
3JIEMEHT», «IIPOCTOE BEILECTBO», «CIOKHOE BEILECTBO», «BAJICHTHOCTHY», UCIIONb3Yys 3HAKOBYIO
CUCTEMY XUMMH;

* 1300pa)kaTh COCTAaB MPOCTEHIINX BEIIECTB C IOMOLIbI0 XUMUYECKUX (POPMYII U CYIIHOCTh
XUMUYECKHUX PEAKLUU ¢ TIOMOIIBI0 XUMUYECKUX YPABHECHUN;

* BBIYHCIIATE OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJIIDHYIO MAacChl BEILECTB, a TaKKe
MacCOBYIO JIOJK0 XHMMHMYECKOIO JJIEMEHTAa B COCAMHEHUAX Ul OLEHKM HUX IIPaKTUYECKOU
3HaYUMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KHCIIOTBI, COJI;

* KJ1TacCU(hULMPOBATh OKCH/IbI U OCHOBAHUS 10 CBOMCTBAM, KUCJIOTHI M COJIU 110 COCTaBY;

* [10JIb30BaThCsI JTAOOPATOPHBIM 000PYIOBAaHUEM U XUMUYECKON NOCY/10M;

* IPOBOJIUTh HECIIOKHBIE XMMUYECKHE ONBITHI U HAOJIOJEHUS 3a U3MEHEHUSMHU CBOWCTB
BEIIECTB B IMpOIECCe HMX IPEBPAIICHUH; COOMIOAAaTh TpaBWIa TEXHUKH OE30MAaCHOCTH MpU
IPOBEICHUH HAOJIOJCHUHN 1 OIIBITOB;

* pa3inyaTh JKCIEPUMEHTAJIbHO KHUCJIOTHI M LIENOYM, IOJIb3YSACh HWHIMKATOPAMU;
0CO3HaBaTh HEOOXOIUMOCTb COOJIOJICHHUSI Mep 0Oe30MacHOCTH IpU OOpALlEeHUH ¢ KUCIOTaMu U
HIeJI0YaMHU.

* pacKpbIBaTh CMBICI IeproanUecKoro 3akoHa Jl. 1. Menneneesa;

* OTHCHIBATH U XapaKTEPU30BaTh TAOINYHYIO (POPMY MEPHOAMUECKON CHCTEMBI XMMUYECKHX
3JIEMEHTOB;

* XapaKkTepU30BaTb COCTaB AaTOMHBIX SIIEp M pPaCOpEleseHUE YHCIa DIJIEKTPOHOB I10
JJIEKTPOHHBIM CIIOSIM aTOMOB XUMHYECKHMX DJIEMEHTOB MAaJblX IIEPUOJOB IEPUOIAUUECKOU
CHUCTEMBI, a TAK)KE KaJIMs U KaJbLUs;

* pa3nuyaTh BHUJBl XMMHUYECKON CBSI3U: MOHHYIO, KOBAJICHTHYIO IOJISIPHYIO, KOBAJEHTHYIO
HEIOJIIPHYIO U METAJUIMYECKYIO;

* U300pakaTh HJIEKTPOHHO-MOHHBIE (OPMYNBI BEIIECTB, OOpPA30BAHHBIX XHUMHUYECKHUMHU
CBSI3SMH Pa3HOTIO BUJA;

* BBIABIIATh 3aBUCUMOCTH CBOMCTB BEILIECTB OT CTPOCHHUS UX KPUCTAUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

* XapaKTepU30BaTb XUMHUYECKUE DIJIEMEHTBHl M HUX COCIAMHEHHS HAa OCHOBE IIOJIOKCHUS
AJIEMEHTOB B IEPUOJINYECKON CUCTEME U OCOOEHHOCTEN CTPOCHUSI UX aTOMOB;

* XapaKkTepu30BaTb HAy4YHOE U MHUPOBO33PEHYECKOE 3HAYEHUE MEPUOAUYECKOTO 3aKOHA U
MEePUOIUYECKON CHUCTeMbl XuMUueckux »sieMeHToB [I. M. MennaeneeBa; © OOBSACHATH CYTh
XUMHUYECKHX MPOLIECCOB U X MPUHIMITHAIBHOE OTINYNE OT (PU3HUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCIIOBUS MMPOTEKAHUS XUMUYECKUX PEAKIINN;

* YCTaHABJIMBATh TNPUHANIEKHOCTh XUMHUYECKONM pEaKUUU K ONPEACIEHHOMY THUIYy IO
OJIHOMY M3 KJIacCU(UKAIIMOHHBIX MPHU3HAKOB: 1) MO YMCIY M COCTAaBY HCXOJHBIX BELIECTB U
IPOAYKTOB peakIMHu (peaklUuu COEAMHEHUs, pa3JIoKEHUs, 3aMelleHus U oOMeHa); 2) o
BBIJIEJICHUIO WJIM TOTJIOUIEHUIO TEIUIOTHl (peakluy 3K30TepPMUYECKHE U SHIAOTEPMHUYECKHUE);
3) M0 M3MEHEHUWIO CTENeHEeH OKUCICHHS XUMHYECKUX DIIEMEHTOB (PEakIHH OKUCIUTEIbHO-
BOCCTAaHOBUTEINbHBIE); 4) 10 00PaTUMOCTH Tpoliecca (peakuu oOpaTUMble U HEOOpaTUMBbIE);

* COCTaBIISAITb YPABHEHMS DJIEKTPOJUTUYECKONM IUCCOLMALMU KHUCIIOT, IIEJIOYEH, COJIEeH;
MOJIHbIE M COKpAIIEHHbIE HOHHBIE YpaBHEHMsI peakluil oOMeHa; ypaBHEHHUS OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUil;

* IPOTHO3UPOBATh MPOIAYKTHl XMMHUECKUX pEaKIHi 1o (opMysiaM/Ha3BaHUSAM HUCXOIHBIX
BEIIIECTB; ONPEEIATh HCXOJHBIE BelecTBa O (hopMysIaM/Ha3BaHUAM IPOTYKTOB PEAKLIUY;




* COCTaBJIATh YPaBHEHHs PEAKIIMil, COOTBETCTBYIOIIUX MOCIEI0BATEIBHOCTH («IETOYKE))
MpeBpalllCHUl HEOPraHMUYECKUX BEIIECTB PA3IMUHbBIX KIACCOB;

* BBISIBJISITh B IPOIIECCE JKCIEpUMEHTa MPHU3HAKU, CBUAETEILCTBYIOIIME O MPOTEKAaHUU
XAMHYECKON PEAKIIUY;

* IPUTOTOBJIATH PACTBOPHI C ONPEICTIEHHON MacCOBOIl 10JIel PaCTBOPEHHOTO BEIIECTBA;

* OIIPEACNIATh XAapaKTep CpeJbl BOJHBIX PACTBOPOB KHUCIOT M MIEIOYEH MO HU3MEHEHUIO
OKpPAaCcKH UHJIUKATOPOB;

* POBOAUTH KAYECTBEHHBIC PEAKIMH, MOJTBEPKIAIONINE HAJIMYUE B BOJHBIX pPacTBOpax
BEIIECTB OT/AEIbHBIX HOHOB

* ONIPEACNIATh MPUHAMICHKHOCTh HEOPraHWUYECKHX BEIIECTB K OJIHOMY U3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIPEIENSATh BAJICHTHOCTh U CTEIIEHb OKHCIIEHUS 2JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH ()OPMYJIBI HEOPTraHUYECKHX COCIUHEHHHA 110 BaJCHTHOCTSM H CTETICHIM
OKHCJICHUS 3JIEMEHTOB, a TaKXKe 3aps/iaM HOHOB, YKAa3aHHBIM B TaOJIUIE paCTBOPUMOCTH KUCIIOT,
OCHOBAHMI U COJICH;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX U XMUMHUYECKUX CBOMCTB MPOCTHIX
BEIICCTB (METANIOB W HEMETAUIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX JJIEMECHTAMHU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOINME XMMHUYECKHE CBOMCTBA, XapaKTEPHBIC VISl TPYII OKCHUJIOB: KHUCIOTHBIX,
OCHOBHBIX

* Ha3bIBaTh OOIIME XMMHYECKHUE CBOMCTBA, XapaKTEpHBIC [JIs KaXKIOTO M3 KIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJIUTh  MPUMEPHI  PEAKIUU,  MOATBEPKIAOIIMX  XHMHUYECKHE  CBOMCTBa
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHHM U COJEH;

* OIPENENSATh BELIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIX PEAKIUX;

* COCTaBJIATh OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIM OallaHC (JUIsl M3YYEHHBIX DPEaKIMi) 1o
MPEJIOKEHHBIM CXEMaM PeaKIuii;

* MPOBOANUTH JIA0OPATOPHBIE OMBITHI, MOATBEPXKIAIOIINE XUMHUECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILIECTB;

BbInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCSH:

* TPaMOTHO 00paIaThcs C BEeCTBaMU B TTOBCETHEBHOM JKU3HH,

* 0CO3HaBaTh HEOOXOIUMOCTb COOJIIO/IEHUS MTPABUII IKOJIOTUYECKU 0€30IacHOI0 MOBEJCHUS
B OKPYKarOLIEH IPUPOJHON Cperie;

* IOHUMATh CMBICI U HEOOXOJUMOCTH COOJIFOJCHHS TPEANUCAHUMN, TMpeIaraéMbiX B
WHCTPYKIHUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;

* UCTIONB30BaTh  MPHOOPETEHHBIC  KIIIOYEBBIE  KOMIETEHTHOCTH TIPU  BBIMOJHEHUU
HCCIIEIOBATENLCKUX MPOEKTOB M0 M3YYEHUIO CBOICTB, CIIOCOOOB MOJYYEHUS M PACIO3HABAHUS
BEIIECTB;

* pa3BUBAaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, HWCIIOJb3Yysl CPEACTBA YCTHOM U
MACbMEHHOW KOMMYHHMKallMM TIpu paboTe ¢ TEeKCTaMu Y4YeOHHMKAa U JIOTIOJIHUTEIbHOU
JUTEPATypOid, CIPABOYHBIMU TaOJIHIIAMU, MPOSBISATH TOTOBHOCTh K YBAXKEHHUIO MHON TOYKU
3peHust MpU 00CYKICHUH Pe3yTbTaTOB BHITIOJIHEHHON PabOTHI;

* OOBEKTHBHO OIICHMBaTh HWHGOPMAIIMIO O BEHIECTBAX M XUMHUYECKHX MpoIleccax,
KPUTUYECKH OTHOCUTBCS K TICeBIOHAy4YHOW WH(OpManuu, HEJ0OPOCOBECTHONW peKame,
KacarolIeicsl UCNOJIb30BaHUS PA3IMYHBIX BEILIECTB.

* 0OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIS1 TPAKTUUECKON JESTETHPHOCTH YEIOBEKA;

* OIIUCHIBATh N3YYECHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSSI IOTUKY CUCTEMHOTO aHaN3a;

* MPUMEHITh 3HAHUS O 3aKOHOMEPHOCTAX TEPUOJUYECKON CHCTEMbl XUMHUUYECKHX
AIIEMEHTOB JIJIs1 OOBSICHEHHSI U TIPEIBUICHUS] CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BUBaTh WH(GOPMALMOHHYIO KOMIIETEHTHOCTb IMOCPEACTBOM YINIyOJIeHHs 3HaHUH 00
MCTOPUH CTAHOBJICHUSI XUMHUECKOU HAYKH, €€ OCHOBHBIX MOHITH, IEPUOJUYECKOTO 3aKOHA KaK
OJIHOTO M3 BXHEHIIMX 3aKOHOB IMPHUPOJIBI, @ TAKKE€ O COBPEMEHHBIX TOCTIKCHHSIX HAyKH U
TEXHUKH.




* COCTABJISITb MOJIEKYJIAPHBIE W TIOJHBIE MOHHBIE YpPaBHEHHMS MO COKPAIIEHHBIM HWOHHBIM
YPaBHEHUSM;

* IPUBOJUTH MPUMEPHI PEAKIU, MOATBEPKIAIOIINX CYIIIECTBOBAHUE B3aUMOCBSI3H MEKIY
OCHOBHBIMH KJIACCAMH HEOPraHUYECKUX BEIIECTB;

* POTHO3UPOBATH PE3ybTAThl BO3ECHCTBUSI Pa3IMUYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH
XAMHYECKON PEAKIIUY;

* POTHO3UPOBATh PE3YJIbTAThl BO3JCHCTBUS pa3IM4YHBIX (AKTOPOB HaA CMEIIECHUE
XAMHYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BEIIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTD BEIIECTBA  IPOSBIATH OKHCIIUTEITLHEIC 14001
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCIEHUSI DJIEMEHTOB, BXOISAIIUX B €ro
COCTaB;

* BBISIBJIAITh CYIIECTBOBAHME TI'E€HETHMYECKOM B3aMMOCBSI3M MEXKY BEIIECTBAMHU B PSAY:
MPOCTOE BELWIECTBO — OKCHJI — THAPOKCUJ — COJIb;

* OPraHU30BbIBATH, TPOBOJAUTH YUYCHUUECKHUE MTPOEKTHI 10 UCCIIEAOBAHNUIO CBOMCTB BEIIIECTB,
MMEIOLIMX BAKHOE MPAKTUYECKOE 3HAUYCHUE.

COJAEPXAHUE KYPCA XUMHUHU 8 KJIACC

I'nasa 1. [lepBoHayaJbHbIe XMMUYECKUE TOHATHS
Tena u BemecTBa. CBOMCTBA BeleCTB. DTaIOHHbIE (DU3MUECKHE CBOMCTBA BELIECTB. Marepuaibl
U MarepuajoBeieHre. Poib XMMUU B KHU3HU COBpeMEHHOro odmiectBa. OTHOIIEHHE 00IIEeCTBa K
XUMHU: XeMOPHITHS 1 XeMOPOOHs.
Metonbl  u3ydenuss xumuu. HabGmonenuwe. DOxcnepumeHT MoaenupoBanue. Mogenu
MaTepuaibHble U 3HAKOBBIE UM CUMBOJIbHBIE.
I"a3b1. XKuakoctu. TBépasle BeniecTBa. B3auMHble Iepexoabl MEXy arperaTHBIMU COCTOSTHUSIMU
BEIICCTBA: BO3rOHKa (CyOnmManus) © jaecyOnumanus, KOHACHCAMS W UCIApPCHHE,
KpUCTAJIIIN3aLUs U IIaBJICHHE.
®uznyeckue sABaeHUs. YucTole BemecTsa U cMech. [ oMoreHHble U rereporeHssle cmecu. Cmecu
razooOpasuble, kuakue u TBEpabie. CrnoOcoOBl pa3feneHuss CMeCcel: TMeperoHKa, WiIn
JUCTWUIALMS,  OTCTauBaHWe, (UIBTPOBAHME,  KPUCTAJUIM3ALMs  WIM  BBIIIAPUBAHUE.
Xpomarorpadus. IIlpumenenune 3Tux cnocodoB B 1a00pPaTOPHOM MPAaKTUKE, Ha TPOU3BOJICTBE U B
OBITY.
XUMHYECKHUE MEMEHThl. ATOMBI U MOJIeKYJIbl. [IpocThie U coXkHbIE BelecTBa. AJIOTPONHS Ha
npuMepe Kuciaopoga. OCHOBHBIE MTOJIOKEHHSI aTOMHO-MOJIEKYIISIpHOTO yueHus. MoHsl. BemecTtsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.
3HakM (CUMBOJIBI) XUMHUECKUX 3JeMeHTOB. MHpopmanus, KOTOPYIO HECYT 3HAKU XMMHUYECKHX
AJIIEMEHTOB. OJTUMOJIOTHS Ha3BaHUIl HEKOTOPBIX XHWMHUYECKUX d3JeMeHTOB. Ilepumonmyeckas
TabauIa XuMuyeckux siemMeHToB . 1. MenzeneeBa: KOpoTKONEpUOIHBIN U JUTMHHOTIEPHOIHBIHI
BapuaHThl. [lepuonsl u rpynmsl. ['naBHas u nobouHass moarpynmnbel uiad A- u b-rpynmsl
OTtHocuTenbHAs aTOMHAs Macca.
Xumnueckue (opmynsl. MHaekesl n ko3gduiuentsl. OTHOCHUTENbHAS MOJIEKYJIsSpHas Macca.
MaccoBast 10511 XUMHUYECKOro »3JeMeHTa B coenuHeHHHM. WHpopmanus, KOTOpPYIO HECyT
XUMUYECKHUE (POPMYIIBI.
Banentnocts. CTpyKkTypHBIE (OpMYIIbl. XUMUYECKHE 3JEMEHTHI C MOCTOSIHHOM M IepeMeHHOU
BaJICHTHOCTBIO. BBIBOJ (opMysbl coelMHEHUs MO BaJeHTHOCTH. OrmpeneieHue BaJeHTHOCTH
XUMHUYECKOTO 3jeMeHTa 1o ¢opmyine BemectBa. CocTaBleHHe Ha3BaHUM COEIMHEHU,
COCTOSIIIMX W3 ABYX XUMHUYECKHMX 3JIEMEHTOB, [0 BaJEHTHOCTH. 3aKOH IOCTOSHCTBAa COCTaBa
BELIECTB.
Xumuueckue peakiuu. PeareHTbl M NMpOAyKThl peakuuu. [Ipu3HAKM XMMHYECKUX DPEaKIHM.
VYcnoBusd HMX TpOTEKaHUs U NpekpauleHus. Peakuum ropeHus. OK30TEpMUYECKHE H
SHAOTEPMUYECKUE PEAKIIUH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XHMHUYECKHE ypaBHEHHS. COCTaBICHME XMMHUYECKHX
ypaBHeHu. THbOopMarus, KOTOpyro HECET XUMUYECKOE ypaBHEHHE.



Knaccugukanus XMMHUYECKUX peakUuil MO COCTaBy M YHMCIY peareHTOB U MPOAYKTOB. THIIBI
XUMHUYECKHX peakuui. Peakuum coeauHeHUs, pas3loXeHus, 3aMelleHus U oOMeHa.
KartanuzaTtopsl 1 kaTanms.
JlemMoHCTpanmu.
e Koseknus MaTepualioB U U3ACIUN U3 HUX.
Mopenu, UCIIONb3yeMble Ha YpOoKax (pu3uku, OMOIOTUHU U reorpadum.
Moenu KpUCTaNIMYECKUX PEIETOK.
Bosronka cyxoro npja, noja uin HadTauuHa.
ArperaTHble COCTOSIHUSI BOJIB.
Pa3nenenue 1ByX HeCMEMIMBAIOIIMXCS )KUJIKOCTEHN € TOMOLIBIO AEIUTEIBHON BOPOHKH.
Juctumisitop u ero padora.
VYcraHoBka Juis puiabTpoBaHUs U e€ padoTa.
e VYcTaHOBKA /s BbIIapuBaHUs U e€ padora.
e Komneknus ObITOBBIX IPUOOPOB AJ1s GUIBTPOBAHUS BO3AYXa.
e Paznenenue kpacsiuero BeuecTsa (omacTepa ¢ IOMOIIbI0 OyMaXKHON XpoMaTorpagpuH.
Mozenu asuIoTpOnHbIX MOAUG(UKALUH yTaepoia U Cephl.
ITonyuenue o30Ha.
Hoprpetst 1. 5. Bepriennyca u JI. . Menneneesa.
KopoTkoneproauelii U JIIMHHONIEPUOAHBIM BapuaHThl [lepuonnueckoi cucremsr Jl. M.
Menneneena
KoHcTpynpoBanue mapocTepKHEBBIX MOAEIEH MOJIEKYI.
Anmnapat Kunma.
PaznoxeHnue Ouxpomara aMMOHHUS.
I"'openue cepbl 1 MArHUEBOM JICHTBHI.
[Toptpersr M. B. JlomonocoBa u A. JI. JIaByasbe.
OnbIThI, HJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChI BEILIECTB.
[l'openne Qocdopa, pacTBopeHHE TMPOAYKTA TOPEHHS B BOAE W HCCIECIOBaHHE
IIOJIy4EHHOT'O pacTBOPA JIAKMYCOM.
B3aumMozeincTBre CONIAHON KUCIIOTHI C LIMHKOM.
e [Tlomyuyenue rugpokcuna menu(ll) u ero pasnoxeHue npu HarpeBaHUU.

IIpakTyeckue padoTsbl.
[TpaBuna TeXHUKH OE30MACHOCTH U HEKOTOpPbIE BHUIBI PabOT B XMMHUYECKOH J1abopaTopuu
(xabuHeTe XUMUHN)
Habmroienue 3a ropsimeit cBeqoit
AHanm3 mouYBbI

I'naBa 2. BakHeiilime npeacTaBUTe/]M HeOpPraHu4veckux BemecTB. KoJumuyecTBeHHbIE
OTHOLIIEHHUS] B XUMHH

CocraB Bo3nyxa. [lonsatue 06 06beMHOI 071€ () KOMIIOHEHTa PUPOJHON ra30BON cMecH

— Bo3ayxa. Pacuer o6beMa KOMIIOHEHTa ra30BOM CMECH 110 ero 00bEeMHOI J10J1e U HA00O0POT.

Kucnopon. O3zon. ITlomydenme kucmopoma. CoOupaHwe W pacrno3HaBaHHE KHCIOPOJA.
XUMHUECKUE CBOMCTBA KUCIOPOIA: B3aUMOCHCTBUE ¢ METAIJIaMU, HEMETAJUIAMU M CII0KHBIMU
BeniecTBamu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopoja B Ipupo/ie.

Oxcunpl. OOpa3zoBaHue Ha3BaHMM OKcHIOB 1Mo ux (opmynam. CocraBieHue ¢Gopmy
OKCHJIOB IO WX Ha3BaHuWsAM. [IpeacraBureny OKCHIOB: BOJA M YIJIEKUCHBIA ras, HerameéHas
U3BECTbD.

Bonopon B mpupoge. ®@usznueckue M XMMHUYECKHE CBOMCTBa BOJOPOJA, €ro MOJy4yeHUE H
pUMEHEHHE.

Kucnotsl, ux cocraB u ux knaccudukanusa. Maaukatopel. Tabmmma pactBopumoctu. ColsiHast 1
cepHasi KUCIIOThI, UX CBOWCTBA U IPUMEHEHHE.

Conu, ux coctaB W Ha3BaHuA. PacTBopuMOCTh coseit B Boje. I[lpeacraBurtenu coneit: Xmopun
HaTpus, KapOoHAT HaTpus, pocdar KaabLUs.



[Tocrossunass ABoranpo. KomnuectBo BemectBa. Monb. MossipHass Mmacca. KpaTHble eTUHUIBI
U3MEpPEHUS] KOJIMYECTBA BEIIECTBA — MWJUIMMOJIb M KWJIOMOJb, MWUIMMOJSpHas U
KHJIOMOJISIPHAsE MacChl BEIIECTBA.
Pacuersl ¢ MCHONIB30BAaHMEM TOHATUH «KOJMYECTBO BEIIECTBA», «MOJIIpHAs Maccay,
«IIOCTOSIHHAsA ABOTazipo».
3akon ABoragpo. MomsipHbld 00beM Ta3000pa3HbIX BemmecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOTO Ta3a o IPyroMy.
KpatHble equHHIIBI U3MEPEHHS] — MIJUTUMOJISIPHBIN M KWJIOMOJISIPHBI 00BEMbI Ta3000pa3HbIX
BELICCTB.
Pacuetsl ¢ Hcnonb30BaHUEM MOHATUI «KOJIMUYECTBO BELLIECTBAY», «MOJISIPHAS MAccay, «MOJISPHBIN
00BEM I'a30B», «IIOCTOSTHHAsE ABOTapo».
Pacuetsl ¢ uCc0Nb30BaHUEM MOHATUI «KOJIMUYECTBO BEILIECTBAY», «MOJISIPHASI MACCa», «MOJISIPHBIN
00BEM I'a30B», «UUCIIO ABOTaZpO».
I'mapocdepa. Kpyroopor Bomasl B mpupone. PU3HMUECKHE W XUMHUYECKHE CBOMCTBA BOJbI:
B3aMMOJCICTBUE C OKCUIAMH.
OcHoBanusl, ux coctaB. PacTBopuMocTh OCHOBaHUH B Bojie. MI3MeHeHne OKpacku HHIMKAaTOPOB B
nies104HoM cpene. IlpencraBurenu mienoden: ruIpOKCUIBI HATPUS, KAJIASA U KaJIbLU.
PactBopurens u pactBopéHHOE BemectBo. PactBopsl. PactBopenue. I'maparel. MaccoBas nomns
pacTBOPEHHOIO BellecTBa. Pacdersl, CBA3aHHBIE C MCIOJIB30BAHUEM IOHATUS «MaccoBas NOJIA
pacTBOPEHHOTO BEWIECTBA.
JdeMoHcTpanmnm.
Onpenenenue coiepkanus KUCIOPOaa B BO3yXe€.
[Tosryuenue Kuciaopoa pa3iioKeHUEM IIepMaHraHaTa Kajus U epoKCUaa BOAOPOa.
CobupaHue METO/10M BBITECHEHUS BO3TyXa U BOJIBL.
PacnosnaBanue kuciopoza.
["openue mMaruus, >xenesa, yris, cepsl ¥ Gpocopa B KUCIOPOJE.
Konnekuust okcnos
[Tony4yenue, cobupaHue 1 pacrio3HaBaHUE BOJIOPOJIA.
I"'openue Bogopona.
B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).
Konnekuust MUHEpalbHBIX KUCIIOT.
[TpaBuiio paz0aBieHUs CEpOil KUCIOTHI.
Komnexknus conei.
Tabnuna pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
HekoTtopslie MeTanibl, HEMETAJIIbl U COEMHEHMS KOJTMYECTBOM BEIIECTBA B 1 MOJIb.
Mozens MOIsIpHOTO 00beMa ra3000pa3HbIX BEIECTB.
Konnekuust ocHoBaHUM
JlabopaTopHbIe ONBITHI.
ITomyTHEHME N3BECTKOBOM BOJIBI IIPH MPOIYCKaHUU YIJIEKHACIIOTO Tasa.
[TosryueHnue Bo1opoAa B3aMMOJAEHCTBUEM IMHKA U COJITHON KUCIJIOTHI.
PacniozHaBaHue KUCIOT UHAUKATOPaMH.
M3MeHeHne OKpacku HHIMKAaTOPOB B IEJIOYHON CpEJE.
O3HakoMiIeHHE C IIpenaparaMM JIOMallHEHd WM NIKOJIBHOW amnTedyku — pacTBOpaMu
NEPOKCH/IA BOJIOPO/IA, CHMPTOBOM HACTOWKH MOJA U HAIIATBIPHOT'O CIIUPTA.
IIpakTuyeckue padoTsbl.
[Tony4enue, cobupanue u pacro3HaBaHUE KUCIOPOJIa.
[Tonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.
[TpuroroBneHne pacTBOPOB COJIEN € UX 3alaHHON MacCOBOM JOJEH.

OcHoOBHBIE KJIACChl HEOPTAHNYECKUX COeTMHeHMi
O06o0menne cBeaeHUi 00 OKCHAaX, MX Kiaccu(UKaAIMW, Ha3BaHWSIX U cBoucTBax. CrocoObl
MOJTyYEHUSI OKCHIOB



OcHoBaHusI, WX KiacCU(UKAIMsA, Ha3BaHUS W CBOWCTBA. B3amMmonelWcTBHE ¢ KHCIOTaMH,
KUCIIOTHBIMH OKCHUJAMU M COJIIMH. PasnoskeHue HEepacTBOPUMBIX oOcCHOBaHUH. CrocoObl
MOJTYy4YEeHUS] OCHOBAHUH.
Kucnotel, wux knaccudukanus W HazBaHua. OOmMe XUMHYECKHE CBONCTBA KHCIOT.
B3aumoneiicTBue KHUCIOT ¢ MeTaUIaMHU. OJIEKTPOXMMHUYECKUH psJ HANpSKECHUH METasuIoB.
BzaumoneiicTBUe KHCIOT C OKCHJIaMU METAJUIOB. B3auMmoneicTBre KHUCIOT ¢ OCHOBAaHUSMH —
peaknus HeHTpanu3anuu. B3auMozaeicTBue KUcCioT ¢ coisiMu. [lomydeHne O€CKHUCIOPOAHBIX U
KHCJIOPOJICOICPKAIINX KUCIIOT.
Conu, ux kiaccudukamnus 1 cBoiicTBa. B3anmoaencTBrue coneit ¢ MeTajsiaMu, 0COOEHHOCTH 3THX
peakuuii. B3auMoaencTBUE COJIEH C COJIAMM.
['enetnueckue psanpl MeTalla M HEMeTaula. ['eHeTHYeckas CBsI3b MEXKIY KiaccaMu
HEOPTraHUYECKHUX BEIECTB.
JlaGopaTopHbIe ONbITHI.

BzaumogeiicTBue okcraa KajabIlUsa ¢ BOIOM.

[ToMyTHEHME N3BECTKOBOM BO/IBI.

Peakuusa HelTpanu3anuu.

[Tomyuenue runpoxcuaa meau (1) u ero B3anmoelicTBUE ¢ KMCIOTOM.

Paznoxenne runpoxcuna meau (II) npu HarpeBanuu.

BzanmoeiicTBHE KUCIOT ¢ METaJUIaMH.

BzauMmogneiicTBHE KUCIOT C COJISIMH.

O3HaKOMIIEHHE C KOJUIEKIIMEHN COJIEH.

BzaumopeiictBue cynbdarta meau (11) ¢ xenezom.

B3auMozeiicTBrue coJiel ¢ COISIMU.

I'eneTnueckas CBS3b HA IPUMEPE COCTUHEHUN MEJIU.
IIpakTnyeckas padora PenieHue skcriepruMeHTaIbHBIX 3a]1a4.

Ilepuonuveckuii 3akon u Ilepuoguveckass cucrema xumMmu4yeckux -3jementos JI.H.
MeHaesneeBa U CTpOeHHE aTOMA

EcTecTBeHHBIC ceMelicTBa XMMHYECKHUX 3JIEMEHTOB: IIEJIOYHEIC U IICJTOYHO3EeMEIbHBIE METAJIIIBI,
raJIoreHbl, HWHEepTHbIe (OmaroponHbie) ra3pl.  Am¢poTepHOCTb. AMQOTEpHBIE OKCUABI U
ruapokcubl. KoMIiekcHbIe comu.

Otkpeitue JI. M. MenneneeBsim Ilepuoguyeckoro 3akoHa u cosznanue uMm llepumonnueckoi
CHCTEMBI XUMHYECKHUX IJIEMEHTOB.

ATOMBI KaKk (popMa CyIIECTBOBAHUSI XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEJEHUS O CTPOCHUU
aToMoOB. JloKa3aTenbCcTBa CIOXKHOCTU CTpoeHHs atoMoB. OmbiTel Pesepdopma. [lnanerapnas
MOJIETb CTPOEHUS aToOMa.

CocraB aTOMHBIX siep: HNPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs aTOMHas macca. B3auMocBs3b
MOHATUH IIPOTOHY, «KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

Mukpomup. OnexkTpoHsl. CTpO€HHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHMUYECKHX 3JIEMEHTOB
NeNe 1-20. [TonsiTre 0 3aBEpILIEHHOM 3JEKTPOHHOM YPOBHE.

M3otonbl. ®usmueckuid cMbicn cuMBoJUKM [lepuonmueckoit  cuctembl. CoBpeMeHHas
dbopmynupoBka Ilepuonnueckoro 3akoHa. M3MeHeHUsI CBOWCTB 2JIEMEHTOB B IEpPHOAAX M
rpynnax, kKak QyHKIHS CTPOEHUS dJIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTHKa dJIEMEHTa-MeTayla MW JJEMEHTa-HEMEeTalyla [0 WX IMOJOXKEHUI0 B
Ilepuoanueckoit cucreme xumuyeckux 3yemeHToB 1. 1. Menaeneena.

JdemoHcTpaumu.

Paznuunbie hopMbI TAOIHII TEPHOUIECKON CUCTEMBI.

Mopenuposanue nnocrpoenus Ilepuonnueckoi cucreMs! 1. . Menneneesa.

Mogenu aTOMOB XUMHUYECKHX DJIEMEHTOB.

Mopnenu aToMOB 3JeMeHTOB 1—3-T0 ieproioB

JlaGopaTopHbIie ONbITHI.

[Tonydenue ampoTepHOro THAPOKCUAA U UCCIICIOBAHUE €TI0 CBOMCTB.

Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu



HNonHas xumudeckas cBsi3b. MoHbI, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HeMeTauloB. CxeMbl
00pa30BaHUs HOHHOM CBS3U U1l OMHAPHBIX cOeTUHEHUH. MIOHHBIE KpUCTAIITMUECKUE PEIIETKU U
(du3HYecCKue CBOWCTBA BEIIECTB C ITHUM THUIOM peméTok. [lonstre o QopMynbHON eauHHIE
BEIIECTBA.
KoBasieHTHass XuMHuYecKasi CBsA3b. OJIEKTPOHHbIE M CTPYKTypHble Qopmyinbl. Ilonstne o
BasieHTHOCTH. KoBaneHTHast HemoisipHasi cBsi3b. CxeMbl 00pa3oBaHUsl KOBAJICHTHOW CBSI3U VIS
OMHApHBIX COeAMHEHUM. MoeKynspHble U aTOMHbIE KPUCTAIJIMUYECKUE PEIETKU, U CBOWCTBA
BEILECTB C TUM THUIIOM PEIIETOK.
DNEKTPOOTPULIATENIBHOCT. Pap anexrpoorpunarensHocTd. KoBaneHTHas NoaspHas XuMu4ecKas
cBsi3b. Jlumonmb. Cxembl 00pa3oBaHMsA KOBAJICHTHOW TMOJSPHOM CBS3M JJIsl OWHApPHBIX
coequHeHUN. MONIeKyJIApHbIE U aTOMHBIE KPUCTAJUIMYECKHE PEIUETKU, U CBOMCTBA BEIIECTB C
9TUM THUIIOM PEIIETOK.
Mertanmnnueckass XMMHYECKas CBA3b M METAJUIMYECKas KpUCTaMueckas pemérka. CpoiicTBa
BEILECTB C TUM THUIIOM peIIETOK. EnnHasg npuposa XMMUYECKUX CBA3CH.
Crenenp okucieHus. CpaBHEHHE CTEIIEHM OKHUCIEHHs M BaleHTHocTu. [IpaBmna pacuéra
CTETIeHEH OKUCIIEHUS 10 (PopMysiaM XUMHYECKUX COCIMHEHUH.
OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE  peakuuu. OmpenesieHne CTENEHEH OKHMCIEHHA s
DIIEMEHTOB, OOpa3yIoNIMX BEIIECTBA pPa3HBIX KiaccoB. Peaknmuu wWoHHOrO oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbBIE peakuu. OKUCIUTENh U BOCCTAHOBUTENb, OKHCIEHUE U
BoccTaHoBjieHHE. (CoCTaBlieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEaKLUl
METO/I0M 3JIEKTPOHHOTO OaJlaHca.
JemMoHCTpaumu.

e Buneodpparments! u cnaiiabl «loHHas XUMUYECKas CBSI3b».

e  Kosuleknus BemecTs ¢ MFOHHOM XUMUYECKON CBA3bIO.

e Mojenu HOHHBIX KPUCTAIUINYECKHUX PEIIETOK.

e Buneodparmentst u crnaiinpl «KoBaleHTHAs XUMUYECKask CBSI3bY.

e Koleknus BemecTB MOJIEKYJSIPHOIO H aTOMHOTO CTPOEHHS.
e  Mozenu MOJIEKYJIIPHBIX M @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.
e Buneodpparments! u crnaiiipl «MeTamInuecKass XMMUIecKas CBSI3b.
e Komreknus «MeTajisl U CIIIaBbI».
e BsauMmopaelicTBHE ITUHKA C CEPOIA, CONSHOM KUCIOTOM, XTIopuaoM meau (11).
e ['openue maruus.
e BsanmoneincTsue XJIOPHOU U CEPOBOJAOPOIHOM BOIBI.
JlabopaTopHbIie ONBITHI.
N3rorosnenune Moienu, WITIOCTPUPYIOIIEH CBOMCTBA METAIINYECKOMN CBA3U

PACHPEJAEJEHUE YYEBHBIX YACOB 1 KOHTPOJIBHBIX PABOT I1O

PA3JAEJIAM ITPOI'PAMMBI:
Ne | HaumeHnoBaHue TeMbI Bcero K.p Hp.p
n/n 4acoB (JI.P)
1. | IlepBoHavanbHbIE XUMHUYECKHE MOHATHS 20 1 3
2. | Baxueiimue npencTaBuTeNN HEOPraHMUECKHUX BEIIECTB. 18 2 3
KosinyecTBeHHBIE OTHOIICHUS! B XUMHH.
3. | OcHOBHBIE KJTACCHI HEOPTAHUYECKUX COCTMHCHHI 10 1 1
4. | lleppoanyeckuil 3aKOH ¥ IEPUOJNYECKAST CHCTEMA 8 - -
sanemenToB /.M. MenneneeBa. CTpoeHune aTOMOB.
5. | Xumuyeckas cBsi3b. OKUCIUTETBHO - 9 1 -
BOCCTaHOBUTEIIbHBIE PEAKIINH.
Hroro: 65 5) 7




I'PA®UK ITPOBEJEHUA KOHTPOJIBHBIX PABOT

Ne Tema aaTra
n/n
1. [TepBoHavYaIbHBIC XUMUYECKUE TTOHSATHS 21.11
2. KonrponsHas padora 3a 1 momyroaue 20.12
3. Baxneriue npencraBuTeNn HEOPraHUUECKUX BEIIECTB. 31.01
KoymuecTBeHHBIE OTHOLIEHUS B XUMUH.
4. OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUIN 06.03
5. Hrorosas 21.05

I'PA®UK ITPOBEJEHUSA IPAKTUYECKUX PABOT

Ne Tema npakTnyeckoii padoThl aara
n/m

1. [TpaBuiia TeXHUKH 0€30MACHOCTH U HEKOTOPBIEC BUIBI PadOT B 12.09

XUMHUUYECKOH J1abopaTopuu (KabMHETe XUMHUN)

2. « Habmronenue 3a ropsiieid cBe4oi» 19.09
3. «AHAIU3 TTOYBB» 20.09
4, «[lony4yenue, coOupanue U pacro3HaBaHUe KUCIOPOIa» 29.11
5. « [lonyuenue, cobupanue u pacrno3zHaBaHue BOJIOPOAA» 16.01
6. «[IpuroToByieHrEe PaCTBOPOB COJIEH C X 3aJaHHOM MAaCCOBOM JOJICH)» 23.01
7. «PellieHne sKcepruMEHTaAIbHBIX 33129 28.02

YYEBHO-METOAUYECKHUE CPEACTBA OBYUYEHMUSA

1. Xumus. 8 kiacc. YueOnoe nocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Craakos).
2. Metonnueckoe nocodbue. 8 kimacc (aBropel O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
[Iporpamma kypca xumuu s 7—9 kimaccoB oOmieoOpazoBarenbHbix yupexaenuit (aBropsl O. C.
labpuensin, U. I'. Octpoymos, C. A. Cnagkos).

3. PaGouas terpazns. 8 kiacc (aBtopsl O. C. 'abpuensH, C. A. Cnagkos).

4. Terpaap 11 1a00PaTOPHBIX ONBITOB U MpakTHUecKuX padot. 8 kiacc (aBropsl O. C. 'abpuensy, U.
B. Akcénona).

5. IlpoBepouHble U KOHTpOJbHBIE paboThl. 8 Kinacc (aBTopsl O. C. 'abpuensn, Y. B. Tpury0uak).

6. XuMus B TECTaX, 3a/1auax u ynpaxHeHusx. 8 kimacc (aBropsl O. C. ['abpuensH,

U. B. Tpurybuax).



YYEBHO-TEMATUYECKHUH ILIAH

Jlara | dakTn
Ne no yec- Koxa-Bo
Tema ypoka
n/m | miaH KH 4acoB
y
IlepBoHavagbHble XUMUYecKkHe NoHsATHA (209)
1 05.09 [Tpenmer xumun. Poitb XUMHH B )KU3HU YE€TIOBEKA 1
o | 06.09 MeToapl U3y4eHHs] XUMUH. 1
3 12.09 Arperartssle coctossHus Bemects. IIp. p. Ne 1 1
4 13.09 du3nyecKkue SBJICHUS B XUMHUM KaK OCHOBA pa3ziesieHust cMeceil. | 1
5 19.09 IIpakTuyeckas padora Ne 2« Habmonenue 3a ropsiueit 1
CBEUYOIN»
6 20.09 IIpakTnyeckas padora Ne 3«AHanu3 NOYBbI» 1
7 26.09 ATOMHO-MOJIEKYJIIPHOE yueHre. XUMHUECKHE AIEMEHTHI 1
8 27.09 3HAKU XUMUYECKUX JIeMeHTOB. [lepuomndeckas Tadnuima 2
9 03.10 XUMHYeCKUX diemeHToB JI. . Menaeneena.
10 | 04.10 Xumuyeckue GopMyIsl 2
11 | 10.10
12 | 11.10 BanentHocts 2
13 |17.10
14 | 18.10 Xumuyeckue peakuuu. [IpusHaku 1 yciioBusi UX NPOTEKAHUS 1
15 | 24.10 3aKOH COXpaHEHMsI MACChI BEIIECTB. XMMHUECKUE YPaBHEHUS 2
16 | 25.10
17- | 08.11 THunbl XUMUUYECKUX peakLuit 2
18 | 14.11
19 15.11 [ToBTOpenue n o6061menue Temsl «IlepBoHavanbHbIE 1
XUMHYECKHE MTOHSITHUSD.
20 21.11 KonTtpoubnas padora Ne 1« lepBoHadanbHbie XUMHUYECKHE 1
TIOHSITHSD.
BaxHeiiue npeacTraBuTe] M HEOPraHMYECKNX BelleCTB.
KoJsnyecTBeHHble oTHOMIEHHsI B XuMuM (18 1)
21 22.11 Bo3nyx u ero cocras 1
oo | 2811 Kucnopon 1
23 29.11 IIpakTnyeckas padora Ne 4 «[lonyuenue, cooupanue u 1
pacrio3HaBaHHUE KUCIOPOJIa»
24 05.12 Oxcuasl 1
o5 | 06.12 Kucnotst 1
26 12.12 Conu 1
27 13.12 KommuecTBo BemecTBa 1
19.12 Monsipablit 00BEM ra3000pa3HbIX BEIIECTB 1

28




20.12 KonTposbHnas padora 3a 1 moyroaue 1
29
30 |26.12 PacuéTel mo XuMHUYECKUM ypaBHEHUSAM 2
31 | 27.12
3o | 10.01 Bopa. OcHoBanus 1
33 16.01 Bonopon. lIpakTuyeckasi padora NeS « [Tomydyenue, 1
coOMpaHue U Paco3HaBaHUE BOAOPOIA»
34 17.01 PactBopel. MaccoBas 107151 paCTBOPEHHOTO BELIECTBA 1
35 23.01 IIpakTuyeckas padora Ne 6 «[IpurorosieHue pacTBOpoB 1
COJIEH € UX 33JJaHHOM MacCOBOM JTOJICH»
36 | 24.01 PactBopel. MaccoBas 107151 paCTBOPEHHOTO BELIECTBA 1
30.01 O06o0061eHre U cucTeMaTu3aus 3HaHui 1o Teme «BaxHeiinme 1
37 MIPEJICTAaBUTENIN HEOPraHUYECKUX BeliecTB. KonnyecTBeHHbIE
OTHOIICHHS B XMMHI
38 31.01 KontpoabHnas padora no reme «BaxkHel1ne npeacTaBUTENN 1
HEOpraHMYecKuX BemecTB. KoamuecTBeHHbIE OTHOIICHHS B
XUMHI)
OcHOBHBIE KJIACChl HCOPraHM4YecKux coeqnuenui (10 1)
39 | 06.02 Oxcupl: KTacCupHUKAIMI U CBOWCTBA 1
40 07.02 OcHoBaHus: KjIacCU(pUKAIUsI U CBOHCTBA 1
a1 13.02 KucnoTsl: kaccupukanms u CBOWCTBA 2
14.02
42
43 | 20.02 Comnu: knaccudukanys u CBOMCTBA 2
44 | 21.02
45 27.02 ['eHeTnyeckas cBsI3b MEXAY KJIacCaMU HEOPTraHUYECKUX 1
BEIIIECTB
16 28.02 IIpakTnueckas padora Ne 7 «Pemienne skcriepuMeHTaTbHBIX 1
3aau»
47 | 05.03 O0600611eHre U crucTeMaTu3anys 3HaHui 1o TeMe «OCHOBHBIE 1
KJIACChl HEOPTAHUYECKUX COSTMHEHUI
48 |06.03 KonTpoJsbnas padora no teme «OCHOBHBIE KIIACChI 1
HEOPTraHMYECKUX COCTMHEHUI

IMepuoanueckuii 3axkon u [epuoanyeckasi cucremMa xumuueckux 3jnemMenToB J[.M. MeHnaeseeBa
U cTpoenue aToma (8 )

49 12.03 EcrecTBeHHbBIE ceMECTBAa XUMUYECKUX JIEMEHTOB. 1
AMpOTEpHOCTD

50 | 13.03 Otkpeitue .M. MenneneeBbim Ilepronnyueckoro 3akoHa 1

51 |19.03 1

OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB.

20.03 CtpoeHue AIeKTPOHHBIX YPOBHEH aTOMOB XHUMUYECKUX 1
52 anemeHTOB NeNel-20 B Tabimume [I.1. Menneneena.




03.04

53 Ilepnonnueckuii 3akoH [I.11. Menneneesa u cTpoeHue aroma
54 09.04
55 10.04 XapakTeprucTUKa XUMUYECKOT0 3JIEMEHTA Ha OCHOBAaHUU €0
nosnoxkeHus B llepuoanueckon cucreme
56 | 16.04 3nauenue [lepuonnueckoro 3akona u [lepuoauueckoii cuCcTeMbl
xumMu4ueckux dyemenToB . . MenaeneeBa
HMHY f1 CBA3b. HCJIHUTEIbHO-BOCCTAHOBUTEILHEI uu (8 u
X eckas cBsi3b. OKkuc e 0-BOCCTAHO e e peak 8
57 |17.04 KoBaneHTHas XUMHYECKAS CBA3b
58 |23.04 KoBanieHTHas mossipHas CBs3b
59 24.04 Honnasg XuMHY€eCKast CBI3b.
60 | 07.05
MeTtannuuecKkass XUMHYECKas CBA3b
61- 108.05 CreneHp OKUCIEHUS
62 | 14.05
63- | 15.05 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU
64 |21.05 Hrorosasi kKoHTpoJIbHAsI padoTa
22.05 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU
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