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Pa6ouas nporpamma no xumun aJs 10 - 11 kiaaccos
(6a3oBbIii ypoBenb) PI'OC COO

INOACHUTEJIBHASA 3AIINCKA

Hactosimass pabGouasi mporpamMma COCTaBlieHa Ha OCHOBE CIEAYIOIIMX HOPMATHUBHBIX
JIOKYMEHTOB:

- @denepanbhbiii 3akoH Poccuiickoit @enepanuu ot 29 nexadbpst 2012 r. N 273-d3 "O6
obpaszoBanun B Poccuiickoit denepanun';

- @enepanbHbIl TOCYAApCTBEHHBIM 00pa30BaTENbHBIN CTAaHAAPT CpPEAHEro OOIIero
obpazoBanus (Ilpukxaz MunuctepctBa obpazoBanus u Hayku PD ot 17 mas 2012 r. Ne 413 ¢
U3MEHEHHUSIMU U JOMOJHEHUIMH OT: 29 nexadps 2014 r., 31 nexabps 2015 r., 29 uronst 2017 1.)

- CanlluH 2.4.2.2821 -10 «CaHuTapHO-31IUAEMHOIOIMUYECKHE TPEOOBAHUS K YCIOBUIM
U opraHu3anuud oOy4deHHs B 00I1e00pa30BaTEIbHBIX YUPEIKACHHUSIX», YTBEPKICHHBIMU
[IOCTAHOBJIEHHEM [ J1aBHOro rocyaapcTBeHHOro canutapHoro Bpada P® or 29.12. 2010 rona
Nel89 (meiictBytomas penakuus ¢ u3MeHeHusiMu oT 29.06.2011 roma, 25.12.2013 ropa,
24.11.2015 rona);

- [Iporpamma pa3Butusi 1 (POPMHUPOBAHUS YHUBEPCAJIbHBIX YUeOHBIX HeiiCTBUI ISl
cpeaHero oouero oopa3oBaHus;

- Komudukatop »sieMEeHTOB coaepkaHus © TpPEeOOBAHWMK yPOBHIO IOATOTOBKHU
BBIITYCKHUKOB o0Ouieo0pa3oBaTeNbHBIX  YYPEXKIEHUH  JUIi  T[POBENEHUS  €IUHOTO
rocyapCTBEHHOTO 3K3aMeHa M0 XUMHUH;

- Ilpuxa3z Munnpocsemenus Poccun ot 18.05.2020 N 249 "O BHeceHUM M3MEHEHUU B
(denepanbHBId TIEpeueHb YYEOHHMKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHUIO TPH peaTu3aiuu
HMMEIOIIUX FOCYAapCTBEHHYIO aKKPEAUTALUI0 00pa30BaTEeIbHBIX IPOrpaMM HAYaJIbHOTO OOILEro,
OCHOBHOTO O0IIIET0, CPEeHETO 00IIero oOpa3oBaHus, YTBEPKACHHbIN MpuKasoM MUHHCTEpPCTBA
npocenieHus Poccuiickoit @enepanmu ot 28 nexadpst 2018 r. N 345"

- Pabouas nporpamma k muauu YMK O.C. I'abpuensna. Xumus. ba3ossiii yposens. 10-11
kiaccel. Mockaa, JIpoda, 2017;

- Yueousii m1ad MBOY «COII Ne 6» IITO;

- [lonoxxenue o padoueit nporpamme MBOY «COILIL Ne 6 T1T"O;

- YcraB MBOY «COIL Ne 6» TITO.

B paboueii mporpamMMe MperycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUIOB JESATEIbHOCTH
o0ydJaeMbIX, TIPEJICTABICHHBIX B MPOrpaMMax i HA4aJbHOTO OOIIEr0 W OCHOBHOTO OOIIETo
oOpazoBanus. OpHako cojaepkaHHe JaHHOW pabodeil mporpamMmbel HMeeT OCOOEHHOCTH,
00YCJIOBIICHHBIE, BO-TIEPBBIX, MPEJAMETHBIM COJEPKAHHEM, BO-BTOPBIX, MCHUXOJOTHYECKUMU
BO3PACTHBIMU OCOOCHHOCTSIMH 00y4aeMbIX.

[Ipy u3ydyeHMM XUMUHU, TJ€ BEAYIIYIO POJb WIpaeT IO3HaBaTeJIbHAsl ACSATEIbHOCTD,
OCHOBHBIE BHUJIBl Y4Y€OHOH MAEsATeNbHOCTH OOy4yaloUuIMXcs Ha YypOBHE Y4EeOHBIX J1eWCTBUMN
BKJIFOUAIOT yMEHHUS XapaKTepU30BaTh, OOBSCHATH, KIACCH(PUIIMPOBATH, BIAJAECTh METOJAMHU
HAyYHOTO TO3HAHUS, MOJHO W TOYHO BHIPAXKAaTh CBOM MBICIIH, apTyMEHTUPOBATH CBOIO TOYKY
3peHusi, paboTaTh B IPYIIIE, MPEICTABIATh U COOOMATh XUMUICCKYIO HH(DOPMAIIHIO B YCTHOH U
nUCbMEHHOU opMe U JIp.

OpHolt W3 BaXHEWIIMX 3adady OOy4YeHHMs B CpeIHEH WIKOJie SBISETCS IOATOTOBKA
oOydaromuxcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY JKU3HEHHOTO H MPOo(hecCHOHAIBHOTO
nyta. OOydJaronmecs T0KHBI HAyYUThCS CAaMOCTOSATENFHO CTAaBUTh LIETTH U OTPEIEISITh YTH UX
JOCTHKEHHUSI, UCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JEATEIBHOCTH B PEAbHOM KHU3HHU,
3a paMKaMu y4e0HOTO Tpoliecca.

CornacHo 00pa3oBaTeIbHOMY CTAaHAAPTY 271A8HblE UETUCPETHETO 00IIEro 00pa3oBaHMUS:

1) dopmupoBaHHUE IIEIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPHUOOPETEHHBIX
3HAHMSX, YMEHUSIX U CIIOCO0aX AESITENbHOCTH;

2) npuoOpeTeHHe OMbITa Pa3HOOOpPA3HOW  JEATCIBHOCTH, ONbITa TMO3HAHUS U
CaMOIO3HAaHUS;
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3) moArotoBka K  OCYIICCTBICHHIO  OCO3HAHHOIO  BBIOOpAa  WMHIMBHIyaTbHOU
o0pa3oBaTeIbHON WK TPOGECCUOHATFHON TPACKTOPHH.

bonbmioit Bkmam B JOCTHIKEHHE JTHUX IeNiell cpeaHero oOmiero oOpa3oBaHHUs BHOCHUT
u3yuenue Xumuu,Komopoe npu3eano obecneuums.

e popMupOBaHHE CHCTEMBl XMMHWYECKMX 3HAaHUM Kak KOMIIOHEHTa HE TOJBKO
€CTEeCTBEHHOHAYYHOW KapTHHBI MUPA, HO U HAYYHOU KapTUHBI MUDA;

® pa3BUTHE JIMYHOCTH OOYYAIOIIMXCA, UX HHTEIUIEKTyaJlbHOE U  HPABCTBEHHOE
COBEpPILEHCTBOBAaHUE, (OPMHPOBAHHWE Y HUX TYMAaHHUCTMYECKUX OTHOIIEHUH SKOJIOTHYECKH
11e71€c000pa3HOro MOBEACHUS B ObITY U TPYJIOBOU JAESATENBHOCTH;

® BEIPAa0OTKY y OOYydaromMXCsi MOHUMaHMs OOIIECTBEHHOW MOTPEeOHOCTH B Pa3BUTHUH
XUMHH, a TaKke (OPMUPOBAHUE Y HUX OTHOIIECHHUS K XMMHUU KaK BO3MOXHOU oOsactu Oyayiei
MPAKTUYECKOU JIEATEIBbHOCTH;

e popmMupoBaHue yMeHUH O€30MacHOro OOpallleHUsl C BEIIECTBAMHU, HCIOJIb3YEMbIMU B
MOBCEIHEBHOM KU3HH.

Henamu uzyuenus xumuu 6 cpeoHeil wiKojie A6AAI0MCcA:

1) ¢opmupoBanue y 00y4arOIIUXCs YMEHUS BUICTh U MOHUMATh IEHHOCTH 00Opa30BaHMs,
3HAUUMOCTh ~XHMHUYECKOIO 3HAHUSA i1 KaXIOro 4eJOBEKa, HE3aBUCUMO OT  €ro
npodeccuoHaNbHON EATEeIbHOCTH; YMEHMH pa3iandath (akThl ¥ OLEHKH, CpaBHUBATH
OLICHOYHBIE BBIBOJBI, BHMJETh HMX CBA3b C KPUTEPUSIMHM OLIEHOK M CBA3b KPUTEPHUEB C
OTIPENICTICHHON CHCTEeMOM IIEHHOCTeH, (OpMYIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

2) GbopMupoBaHHE y 00YYAIOIINXCS [IEIOCTHOTO MPEACTABICHHS O MUPE U POJIA XHUMHUH B
CO3/IaHMHM COBPEMEHHOM €CTeCTBEHHOHAYYHOH KapTHHBI MHPA; YMEHHS OOBICHATH OOBEKTHI U
MPOLECCHl  OKPYXKAIOMIEH JTEUCTBUTEIBHOCTH — MPUPOJHOM, COLMAIBHOM, KYJIbTYPHOM,
TEXHUUYECKOM, - UCTIOJIb3YsI ISl 3TOI0 XUMHUUYECKNE 3HAHUS;

3) npuobpeTeHHe OOYYAIOIIMMKCS OMbITA Pa3HOOOPA3HOW JESTEIBHOCTH, OIBITA
MIO3HAHUS M CAaMOIIO3HAHMSI; KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), MMEIOLIUX
YHHUBEpPCaJIbHOE 3HAYCHHE I PA3IMYHBIX BHJIOB JESITEILHOCTH — HABBIKOB PELICHUS MPOOIeM,
MPUHATHS PELICHUH, TONCKa, aHAIN3a U 00pabOTKK MHPOPMALIMU, KOMMYHUKATHBHBIX HABBIKOB,
HABBIKOB M3MEpPEHUN, HAaBBIKOB COTPYIHHYECTBA, HABBIKOB Oe30macHOro oOpalieHus ¢
BEILLECTBAMU B [IOBCEJHEBHOM KU3HU.

OO0masi xapakTepucTHKA y4eOHOro Kypca

KecTtkuii TUMUT BpPEMEHH, OTBEICHHBIM Ha M3ydyeHUE XMMHMHU Ha 0a30BOM YpOBHE, U
COOTBETCTBHE O0pPa30BaTEIBLHOMY CTAHIAPTY ONPEACIHIN TIIATEIbHBIA OTOOp COAep)KaHUSI
Kypca XMMHH, KOTOPBIH MO3BOJIUT:

® COXPaHUTh JJOCTATOYHO IEJIOCTHBIA U CUCTEMHBIH KypC XUMHHU, KOTOPBIH (hopMUpoBaICcs
Ha MPOTSKEHUU JECATKOB JIET, KAK B COBETCKOM, TaK U B POCCUMCKOMN IIKOJIE;

® 0CBOOOJUTh KypC OT H3JIMIIHE TEOPETHU3UPOBAHHOIO U CJOXHOIO MaTepuana, JJis
0TpabOTKH KOTOPOro TpedyeTcsi HeMajo BPEMEHU;

® MaKCUMAaJIbHO COKPATUTh Ty OMHUCATENbHYIO YacTh B COACPXKaHUK Y4eOHON NUCHIUIUINHBI,
KOTOpass HOCUT CYTry0O YacTHBIH XapakTep M YMECTHA, CKopee Ui NpO(UIBHBIX IIKONI W
KJIacCOB;

® BKJIIOUMTH B KypC MaTepuall, CBSI3aHHBIN C MOBCEIHEBHON KU3HBIO YEJIOBEKA, C OyayIIeH
po¢eCCHOHAIBHON JAEATEIbHOCTBIO BBITYCKHHKA, KOTOPasi HE UMEET SPKO BBIPAKEHHOM CBA3H C
XUMUEH.

MeTom010ru4eckoil OCHOBOM MOCTPOEHHsS Y4eOHOro COIEp)KaHHs XMUMMHU JJIs CpelHei
LIKOJIbI 6a30BOT0 YPOBHSI SIBUJIACH UOes UHMEZPUPOBAHHO20 KypCd, HO He eCHeCmE03HaAHUA,
xumuu.

CrpykTypa npeajiaraemMoro Kypca pemiaer JBe mpooyieMbl HHTETpallud B 00Y4YeHUH XUMUHU.
[lepBast — 310 6Hympunpeomemnas unmezpayus y9eOHON TUCIUIUIMHBI «XuMus». Wnes Takon
WHTErpalyu AUKTYET CICAYIOUIYI0 OUY€PEIHOCTh U3YUYECHHSI PAa3eJIOB XMMUU: BHAYAJIE U3y4aeTCs
oprannueckas xumus (10 xmace), a 3atem — xumus obmas (11 knace). Takoe cTpykTyprpoBaHue
00yCIIOBJIEHO TeM, 4TO 00OOIICHHE COAep KaHUs MpeIMeTa MO3BOJISET Ha 3aBeplLIatoleM dTane



cOopMUpPOBATh y BBHITYCKHUKOB CPEIHEH IIKOJBI MPEACTABICHHE O XHMHHU KakK IeJOCTHOM
HaykKe, M0Ka3aTh €AUHCTBO €€ IOHATUH, 3aKOHOB U TEOPHM, YHUBEPCAIBHOCTh U IPUMEHUMOCTD
UX KakK sl HSOPraHW4IeCKOM, TaK M JUIsl OpraHUIECKOW XUMHU.

Bropast — 310 Meorcnpeomemnan unmeepayus, MO3BOJSIOMAs HA 0a3e XUMUU OOBETUHUTD
3HAHUA N0 (U3MKe, OMONIOrHH, reorpaduu, SKOJOTHH B €IMHOEC NMOHMMAaHUE IMPHPOIbI, T.C.
c(OpMUPOBATH LEIOCTHYIO €CTECTBEHHOHAYYHYIO KAPTUHY OKPYKAIOIIEro MUpa. DTO MO3BOJIUT
CTapIICKJIIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHWH MO XUMHHU BOCHPHUSITHE OKPY)KAIOIIEro MHpa
6yI[eT HCIIOJIHBIM U yH.[CpGHbIM, a JIIoJu, HC IOJYYUMBIIHNC TaKHUX 3HaHI/II>'I, MOTYT CTaTb
HEOCO3HAHHO OMACHBIMH JJISi 3TOr0 MHpa, TaK KaK XMMHYECKH HETPaMOTHOE OOpalleHHEe C
BCIICCTBAMH, MaTCpHAJIaMHU U ITPOLCCCAMU I'PO3UT HEMAJIBIMU 6GII3,MI/I.

Kpome 5THX ABYX BeAyIIMX WHTETPUPYIOUIMX HICH, KypC pealu3yeT M eme OAHY —
UHMeZPayuIo XUMUYEeCKUX 3HAHULL C 2YMAHUMAPHBIMU OUCYUNIUHAMU. UCTOPUEH, INTepaTypoH,
MHUPOBOH XYyA0KECTBEHHOH KYJIbTYpOoil. DTO, B CBOIO OUYEPE/b, T03BOJISIET CPEICTBAMH Y4eOHOIO
IpeaMeTa TOoKa3aTh pojb XMMHUU M B COIUAIBHOU cepe YemoBeYeCKo AeATeNbHOCTH, T.C.
MIOJTHOCTBIO COOTBETCTBOBATh UJIESIM 00pa30BaTEIbHOTO CTAHIAPTA.

Oco0eHHOCTH cofiep:kaHUsl O0y4YeHHs] XMMHMH B CpeIHEH IIKOJIIe OOYCIOBIICHBI
cneuu(UKoil XMMUU KaK HAyKH W MOCTaBICHHbIMU LeasiMH. OCHOBHBIMU IPOOJIEMAMU XUMHUH
SBIISTIOTCSl M3YYEHHE COCTaBa W CTPOSHHS BEMIECTB, 3aBHCHMOCTH WX CBOWCTB OT CTPOCHHSA,
[IOJTy4EeHHE BEIECTB C 3a/J1aHHBIMU CBOMCTBAMH, MCCIIEI0BAaHHE 3aKOHOMEPHOCTEH XUMHUECKUX
peaKHI/Iﬁ n HyTeI\/JI YIOpaBJICHUA HMHU B LEIAX IOJYUCHHUSA BCUICCTB, MATCPHUATIOB, SHCPIUH.
[losToMy B pabodeil mporpaMmMe MO XMMHUH HalUId OTPaXKEHHUE OCHOBHBIE COJIEp)KaTeNIbHbIC
JIUHUMU .

¢ «BemecTBO» - 3HaHMSA O COCTAaBE U CTPOCHHUHU BEUIECTB, UX BAXKHEHIINX (pU3MUECKUX U
XMMHYECKUX CBOICTBaX, OMOJIOTNYECKOM JCHCTBUY;

o «XmuMudeckas pcakuus» - 3HaAaHUA 00 YCIIOBUAX, B KOTOPBIX IMPOABIAIOTCA XUMHUYCCKUC
CBOWCTBA BELIECTB, CLIOCO0AX yIPaBICHUS XUMHUYECKUMH MTPOIIECCAMU;

o «([IpumMeHeHNEe BEIIECTBY» - 3HAHHUS U OIBIT MPAKTUYECKOH JEATEILHOCTH C BEIECTBAMU,
KOTOpBIe HamboJyiee 4acTo yMOTPEOISIOTCS B TOBCEAHEBHOW KHM3HM, ITUPOKO HCIIONB3YIOTCS B
MPOMBIIIUICHHOCTH, CEIbCKOM XO3SICTBE, Ha TPAHCIIOPTE;

o (SI3BIK XUMUM» - CHCTEMa BaXKHEHUININX ITOHATHH XUMHH K TECPMHUHOB, B KOTOPLEIX OHH
OIMUCBIBAOTCA, HOMCHKJIaTypa HCOPraHMYCCKUX BCIICCTB, T.C. UX HA3BaAHUIA (B TOM YHCIIE U
TPUBHAJIbHBIC), XUMUYECKUE (OPMYIBI U YPaBHEHHUS, a TAKOKE MPaBHiIa MepeBoa HHPOPMAIUH C
CCTCCTBCHHOTI'O A3bIKA HA A3bIK XUMHHU U 06paTHO.

MecTto npeagmera B yueOHOM ILJ1aHe.

@denepanbHblil  rocynapcTBEHHbI — 00pa3oBaTeNbHBI  cTaHAAPT  MpedycMaTpUBaeT
U3y4YeHHE Kypca XMMHHM B CpEJHEH IIKOJIE KaK COCTaBHOW YacTHU MNPEIMETHOM obsactu
«EcTecTBEHHOHAaYUHBIE IPEAMETHIY.

B ba3ucHom yueOHOM I1aHe cpeAHEN HIKOJbl XMMMSI BKJIOUYEHa B paszen «CoaepikaHue,
(dopMHupyeMoe yuaCTHUKaMU 00pa30BaTEIbHOTO MIPOLIECCay.

Ota nporpamma no xumuu (10 kiacc) g cpenHero odmiero oopazoBaHusi Ha 0a30BOM
YPOBHE COCTaBJIeHa U3 pacyeTa 1 yac B Heziemto B 00beMe 34 yqeOHBIX YacoB.

Pe3yabTaThl 0CBOEHHSA Kypca.
JlesTenbHOCTh yuuTesasl B OOy4eHUH XMMUU B CPeJHEN IIKose JOJKHA OBbITh HaIlpaBlieHA
Ha JOCTHKEHHE 00YUaIOIUMUCS CIEIYIOIIUX JIUYHOCHIHBIX Pe3)Ibmamos.

- B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe - oco3Hanue POCCUMCKON TpakIaHCKOU
WJEHTUYHOCTH, IATPUOTU3MA, YyBCTBA TOPAOCTH 32 POCCUNCKYIO XUMUYECKYIO HAYKY;
- B TpynoBoil cdepe — comosHocmb K OCO3HAHHOMY BBIOOPY JajibHEHIIEH

00pa3oBaTeNIbHON TPAaeKTOPHH B BBICHICH IIKOJE, TN€ XUMHUS SABISETCS MpoduIupyromeit
JTUCIIAIIIINHOIA,

- B TO3HABATENBHON (KOTHUTUBHOW, MHTEIJIEKTYaIbHOU) cepe — yMeHue YIpaBisiTh CBOCH
TO3HABATEIHPHOU ACSATEIBHOCTBIO, 2OMOBHOCMb U CHOCOOHOCHb K 00pa30BaHUIO, B TOM YHCIIS



caM000pa30BaHUI0, HAa MPOTSHKEHUU BCEW JKU3HU; CO3HATEIbHOE OTHOLIECHHE K HEMPEPhIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIENTHON MPOodecCHOHANBHON 1 00IIECTBEHHON AeSTETbHOCTH;

- B cdepe cOepexeHHs 30POBbSI — HMpuHAmue U peaiusayuss IEHHOCTEH 340pPOBOTO U
Oe3omacHOro oOpa3a KW3HU, Henpusmue BPEIHBIX TMPUBBIYMEK (KypeHHs, YHOTpeOJIeHUs
aJIKOTO0JIsl, HAPKOTUKOB) Ha OCHOBE 3HAHUW O CBOMCTBaX HAPKOJIOTMYECKUX M HAPKOTUYECKUX
BEIIIECTB.

Memanpeomemmnvie pe3ynbmamol 0C60€HUA BbINYCKHUKAMU CPeOHell WKObl Kypca
xXumuu:

- UCNONb308aHUe YMEHHM W HaBBIKOBPA3JUYHBIX BHUJOB TMO3HABATENbHOHN NEATEIHHOCTH,
MPUMCHCHHE  OCHOBHBIX  METOJOB  TMO3HAHUS  (CUCTEMHO-MH(POPMAIMOHHBIN  aHAIN3,
HaONIo/IeHne, W3MEPEHUe, MPOBEJACHHE JKCIEPUMEHTa, MOJCIMPOBAHME, HCCIIEOBATEIbCKAs
NESTEIBHOCT) [T U3YYCHUS PA3IMYHBIX CTOPOH OKPYKAIOIICH IEHCTBUTEIIEHOCTH,

- @ladeHue OCHOBHBIMU HHTEIUIEKTYaJIbHBIMH OIEepanusiMu: (GOpMyIUpPOBKA THUIIOTE3HI,
aHaAJIM3 ¥ CHHTE3, CPAaBHEHUE M CHCTEMAaTH3allNs, BEISIBJICHHE PUIUHHO-CIICJICTBEHHBIX CBSI3CH U
MIOKMCK aHAJIOTOB;

- nosHauue 00BHEKTOB OKPYIKAIOIIETO MUpPa OT 00IIEro Yepe3 0COOEHHOE K EIUHUIHOMY;

- YMeHue TeHepUPOBaTh UJICH U ONPEACISATh CPEACTBA, HEOOXOIUMBIE VIS UX pealu3allli;

- yMeHue ONPEISISITh TN U 33/1a4H JICITeIbHOCTH, BRIOUPATh CPEJICTBA PealU3alliy IEITH
Y IPUMEHATDH UX Ha MPAKTHKE;

- UCnoiv306anue PA3IMIHBIX WUCTOYHUKOB JUIS TIOMYYCHHS] XHUMHUYECKON WH(pOpMAInH,
MOHMMAaHWE 3aBUCUMOCTH COJEpKaHus U (GOpPMBI TPEACTaBICHUS HHPOpPMAIMH OT Ilesiel
KOMMYHHKAITIH B apecara;

- yMeHue TPOAYKTUBHO OOIIAThCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NESATSIIBHOCTH, YYHTHIBATH IMO3WIUU JIPYTHUX YYaCTHHKOB JIEATEIBHOCTH, J(H(HEKTHBHO
pa3pemiats KOHQIUKTHI;

- 20MOBHOCMb W CIIOCOOHOCTh K CAaMOCTOSITENIbHOW HH(OPMAIOHHO-TIO3HABATEIBHOM
NESTENBHOCTH, BKIIOYash YMEHUE OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX HH(OpMAIINH,
KPUTHYECKH OIICHWBATh W HMHTEPIPETHPOBATh WHQPOPMAIUIO, TOIYyYaeMYI0 W3 Pa3IMYHBIX
HCTOYHUKOB;

- yMeHue MCTIOIB30BaTh CPeACTBA HH(DOPMAIIMOHHBIX H KOMMYHHKAITMOHHBIX TEXHOJIOTHM
(manee — UKT) B pelnieHUU KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPTaHH3AI[MOHHBIX 3a/a4 C
coOIr0IeHIEM TpeOoBaHMIA PrOHOMHKH, TEXHUKHU 0€30MacHOCTH, TUTHCHBI,
pecypcocOepekeHusi, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HHPOPMAITMOHHOHN 0€30MaCHOCTH;

- @nadeHue S3BIKOBBIMH CPEJICTBAMHU, B TOM YHCJE U S3BIKOM XHMHUHU, - YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY 3PEHUs, UCTIONH30BATh a/ICKBATHBIE S3BIKOBHIC CPECTBA,
B TOM YHCJI€ U CHUMBOJIbHBIE (XUMHUUYECKHE 3HAKH, POPMYIIBI U YPABHECHHS ).

Ilpeomemnvimu pesynomamamu W3y4eHUsT XUMUKMHA 0a30BOM YpPOBHE Ha CTYIEHU
cpeaHero o0mero 0opa3oBaHUs SBISIOTCS:

1) B mo3HaBaTenbHOM chepe:

- 3Hanue (MOHUMAHUE) U3VYEHHbIX NOHAMUL, 3AKOHO8 U Meopull;

- YMeHue ONUCBHIBaTh JICMOHCTPAIMOHHBIE W  CAMOCTOSTEIHHO  IPOBEICHHBIC
9KCIIEPUMEHTBHI, UCTIONbB3YS JJIS 3TOTO €CTECTBEHHBIN (PYyCCKUH, POJIHOI) A3BIK U S3bIK XUMHUH;

- yMeHue KIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, MPOCTHIE U CJIOXKHBIC BEIECTBA, B
TOM YHCJI€ U OPTraHMYECKHUE COCTUHEHHS, XUMHUECKHE PEaKIIUU 0 Pa3HbIM OCHOBAHUSIM;

- YMeHue XapaKTepU30BaTh W3yYCHHBIC KIACCHI HEOPTaHMYECKHX M OPTraHUIeCKUX
COEJIMHEHUH, XUMUYECKUE PEaKIInu;

- 20MOBHOCMb TIPOBOJUTH XUMHUYECKHIA IKCIIEPUMEHT, HAOIOaTh 3a €ro MPOTEKaHUEM,
(buKcUpOBaTh PE3yIbTATHl CAMOCTOSATEIBHOTO M JAEMOHCTPUPYEMOTO HKCIIEPHUMEHTa W JeNaTh
BBIBO/IBI,

- ymeHue (HOPMYITHPOBATH XUMHYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOMCTBA
HEW3YYCHHBIX BEMICCTB 10 aHAJIOTUN CO CBOMCTBAMH H3yICHHBIX;

- NOUCK UCTOYHUKOB XMMHUYECKOH MH(POPMAIUH, MOTYIeHHEe HE00X0uMoi nHpopMaIum,
€¢ aHaJIN3, U3TOTOBJIICHHE XMMHYECKOTO HHPOPMAITMOHHOTO TMPOIYKTA M €T0 MPE3CHTAIHS;



- gladeHue O00SA3aTEIBHBIMU CIPABOYHBIMH MaTepuaiiamu: [lepuonuyueckoi CHCTeMOM
xumudecknx snaementoB JI. V. MenneneeBa, TaOnuieil pacTBOPUMOCTH, IJIEKTPOXHUMUYECKHM
PAOOM HANpSOKECHUM METAJUIOB, PSAAOM AJIEKTPOOTPHULATEIBHOCTH — JUISl XapaKTEPUCTUKH
CTPOEHHSI, COCTaBa U CBOMCTB aTOMOB XUMHUECKUX 3eMeHTOB |-1Vrepnonos n o6pa3oBaHHBIX
VMU NPOCTHIX U CJIOXKHBIX BEILECTB;

- ycmanosieHue 3aBUCUMOCTH CBOWCTB M INPUMEHEHUS BAKHEHWIIMX OPraHUYECKUX
COEJMHEHUH OT UX XMMHUYECKOI'O CTPOCHMS, B TOM YHCIIE U OOYCIIOBIEHHBIX XapaKTEpPOM ITOTr0
CTpOEHUs (TIpeieTbHBIM WIIA HeTIPEAETIbHBIM) U HaJTHYUeM ()YHKIIMOHAIBHBIX TPy,

- MoOenuposarue MOJIEKYN BaXXHEHIIIMX HEOPraHUYECKUX U OPraHUYECKHUX BEILECTB;

- NOHUMAaHue XUMHUYECKOM KapTHHBI MUpPa KAK HEOTHEMJIEMOWM YacTH LIEJOCTHOW HAYYHOU
KapTUHbI MUPA;

2) B IECHHOCTHO-OPMEHTALIMOHHOW cdepe — aHaau3 M OICHKA IOCIEJACTBUN IS
OKpy’Karoliel cpeibpl ObITOBOM W MPOU3BOJCTBEHHOM JIESATEIBbHOCTH YeNlOBEKa, CBA3aHHOW C
IPOM3BOJICTBOM U NEPEepadbOTKON BaXKHEUIINX XUMUYECKUX IPOTYKTOB;

3) B TpynoBoil cdepe — npogedenue XUMUYECKOTO HKCIEPUMEHTA; pa3umiue HABBIKOB
yu4eOHOW, MPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON JESATEIBHOCTH IIPU  BBINOJIHEHUU
VHIMBHUYAJIBHOTO MPOEKTA 10 XUMHUH;

4) B cthepe 31m0poBoro odpaza KU3HU — cobO00eHue TpaBuil 0€3011acCHOT0 OOpaLIeHUs C
BEILIECTBAMH, MaTepHajJaMM U XUMHUYECKMMM IPOLECCAMH; OKa3aHHE IEPBOM IOMOILIM IIpU
OTpaBJICHMSIX, OXKOrax M JPYruxX TpaBMaxX, CBSI3aHHBIX C BEHIECTBAMH U JaOOPATOPHBIM
000pynOBaHUEM.

COZAEPXAHUE KYPCA

ba3oBblii ypoBeHb.

11 kaace
Tema 1 CTpoenue aToma u nepuoanyeckuii 3axon JI. U. Menaeneena (3 u)
OcCHOBHBIE CBEJICHUS O CTPOEGHUU aTOMa. fJIpo: MPOTOHBI U HEHUTPOHBI. M30TOIBI. DIEKTPOHBI.
DOnekTpoHHas 00o0y04Ka. DHepreTuueckuid ypoBeHb. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX
000JI0OYEK AaTOMOB 3JIEMEHTOB 4-r0 M 5-TO0 mepHojoB mnepuoanyeckon cuctemsr JI. M.
MenpneneeBa (mepexogHbix odnemeHToB). [loHsTHe 00 opOuTtansax. 8- uw p-opOuTaNH.
DJEeKTPOHHBIE KOHPHUTYypaIlUK aTOMOB XMMHUYECKHX 3JIEMEHTOB.
[Tepuonnueckuii 3axon . . MenaeneeBa B cBeTe yueHus o ctpoeHuu aroma. Otkpsitue /. WM.
MenpeneeBbIM IEPUOIUIECKOTO 3aKOHA.
[lepuoanueckast cuctema xumuueckux osiemeHToB JI. M. MengeneeBa — rpadudeckoe
oToOpakeHHe MEePUOANYECKOro 3akoHa. DU3MYECKUI CMBICT MOPSIKOBOIO HOMEpA IJIEMEHTa,
HOMEpa NEepHoJila U HOMepa rpymnmbl. BaneHTHble 31€KTpoHBL. [IpyunMHBI U3MEHEHHs CBOMCTB
2JIEMEHTOB B Iepuojax U rpynnax (miaBHbIX mnoarpymmnax). llonoxkenue Bomopona B
NEPUOJIUYECKON CUCTEME.
3HayeHue NEPUOANUYECKOI0 3aKOHA U MEPUOJNYECKON cHCTEMbl XUMUYeCKuX 3nemeHTos Jl. .
MenaeneeBa Uil pa3BUTUS HAYKU U IOHUMAHUS XUMUYECKON KAPTUHBI MUPA.
JemoncTpanuu. Pasnuunbie GopMbl IEpHOIUIECKON CHCTEMBbl XUMHUYECKUX d1emeHToB [I. M.
Menneneesa.
JlabopatopHublii onbiT. 1. KoHcTpyupoBaHue NEpUOIUYECKON TaOMHIBI DJIEMEHTOB C
MICIIOJIb30BAaHUEM KapTOYEK.
Tema 2 Ctpoenne BemectBa (9 )
Honnas xumuueckast cBsi3b. KaTHoHbl M aHMOHBL Kiaccudukauus moHoB. VMoHHBIE KpuC-
Tajinyeckue peueTky. CBoCTBa BELIECTB C ATUM TUIIOM KPUCTAJUINYECKUX PEIIETOK.
KoBanenTHass xumuueckas CBS3b. OJIEKTpOOTpULATeNnbHOCTh. [lomspHas u  HemoussipHas
KOBaJIeHTHbIE CBA3U. Jlumonb. IlodsIpHOCTH CBA3M W MOJSIPHOCTH MOJEKyNIbl. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBI MEXaHW3Mbl 00pa30BaHMs KOBAJEHTHOW CBA3M. MOJEKyIspHble U
aTOMHbIE KpucTajuyeckue pemerkd. CBONCTBA BEIIECTB C 3TUMHU THUIIAMU KPUCTAJUTMUECKHUX
PELIETOK.




Mertannnueckas xuMmudeckas cBs3b. OCOOEHHOCTH CTPOEHHUSI aTOMOB METaJUIOB. MeTtamnueckast
XMMHMUECKasl CBSI3b M METaJuIMyecKas KpucTajimueckas pemerka. CBONCTBa BELIECTB C 3TUM
TUIIOM CBSI3U.

Bonoponnas xumudeckas CBsI3b. MeXMOJEKyJIspHass U BHYTPUMOJEKYJSpHash BOAOPOAHAs
CBsI3b. 3HAUEHUE BOJIOPOAHOMN CBSI3H JUII OpTaHU3ALUU CTPYKTYP OMOMOIMMEPOB.

[Homumepsl. IlnacTmaccel: TEPMOIUIACTBI U PEAKTOILUIACTBI, UX MPEACTABUTEIN U IIPUMEHEHHUE.
Bonokna: mpuponHbie (pacTUTENbHbIE W JKUBOTHBIE) M XHMHYECKHE (MCKYCCTBEHHBIE U
CHUHTETUYECKUE), UX MPEJCTABUTEIU U IPUMEHEHHE.

["a3006pa3Hoe cocTosiHue BemecTBa. Tpu arperaTHbIX COCTOSIHUS BOJIbl. OCOOEHHOCTH CTPOCHUS
ra3oB. MossipHbIif 00beM Ia3000pa3HbIX BEILECTB.

[Ipumepsl Ta3000pa3HBIX OPUPOJIHBIX CMEced: BO3AyX, MPHUPOAHBIN Tra3. 3arps3HeHue
atMocepsl (KHUCIOTHBIC IOXKAM, MAapHUKOBBIN 3(dext) m Ooprda ¢ Hum. [IpeacraBurenu
ra3000pa3HbIX BEIIECTB: BOJAOPOI, KUCIOPO/, YIIIEKHUCIbIN ra3, aMMuak, 3TuieH. Mx nonydenue,
coOrpaHHe U paclio3HaBaHUE.

XKunkoe coctosnue BemiectBa. Boma. Ilorpebrnenue Boabl B OBITY W Ha MPOHU3BOJCTBE.
XecTkocTh BOJBI U CLIOCOOBI €€ yCTPaHEHUS.

MunepanbHbie BOJIbI, X UCTIOJIb30BAHUE B CTOJIOBBIX U JICYCOHBIX LIETAX.

Kunkue KpucTaibl ¥ X IPUMEHEHHE.

TBepnoe cocrosiHue BemiecTBa. AMOpQHBIE TBEp/bIe BEIIECTBA B IPUPOJIE U B )KU3HU YEIOBEKA,
UX 3Ha4Y€Hue U npuMeHeHue. Kpucranmnueckoe cTpoeHUE BEIIECTBA.

Hucnepcusie cucteMbl. [loHsTHE 0 nucnepcHbIX cuctemax. JlucnepcHas (asza u auciepcuoHHAs
cpena. Kiaccudukanuss JUCHEPCHBIX CHCTEM B 3aBUCMMOCTH OT arperaTHOro COCTOSIHMS
JMCTIEPCHOM CpeJibl U IUCTIEPCUOHHOMN (ha3bl.

['pyOoaucniepcHble CUCTEMBL: AMYIIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: T'€IIU U 30JIU.

CocraB BemecTBa U cMecel. BemecTBa MOJNEKYJIIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

[lonsitue «iomns» M ee pa3HOBUAHOCTU: MaccoBas (OISl 3JIEMEHTOB B COEIWHEHHUH, OIS
KOMIIOHEHTa B CMECH — JIOJI1 TpHUMEced, N0Jii PAacTBOPEHHOTO BEIeCTBA B PAcTBOpE) U
oObemMHas. J{os BbIX0/1a MPOIYKTA peakluu OT TEOPETHUECKH BO3ZMOYKHOTO.

JeMoncTpanuu. Mojens KpUCTATUYECKON peleTku xyopuaa Hatpus. O0pas3isl MUHEPAJIOB C
WOHHOW KPHUCTAJUIMYECKOW PEIIETKOW: KaJIbIUTa, rayiuTa. MoJaenn KpUCTAUIMYECKUX PEIIETOK
«CyXoro JbJa» (MM uojaa), anmasa, rpadura (uam keapua). Mozgens monekynst JJHK. O6pa3iisi
miactMace  (dheHomopopManbaeTHAHBIE,  MOJUYPETAaH,  IMOJUATHJICH,  IOJMIPOIHUICH,
MOJIMBUHWJIXJIOPU) U u3aenus u3 Hux. OOpasipl BOJIOKOH (IIEPCTh, IIEIK, alleTaTHOE BOJIOKHO,
KamnpoH, JIaBCaH, HEWIOH) W u3nenus u3 HuX. OOpasibl HEOPraHWYECKUX MOJIUMEpPOB (cepa
MJIACTUYECKas, KBapll, OKCHUJl aIFOMUHUS, MPUPOJHBIE ATIOMOCHIMKATHI). Mojenb MOJISIpPHOTO
oObema razoB. Tpu arperatHbiXx cOCTOSHHUSI BoAbl. OOpaslbl HAKUIKM B 4YallHUKE U TpyOax
[EHTPATBLHOTO OTOIUIeHUS. JKeCTKOCTh BOJBI U CIOCOOHI ee ycTpaHeHus. [Ipubopsl Ha KUAKUX
kpuctamiax. OOpasipl pa3IMUHBIX JHCIIEPCHBIX CUCTEM: AMYIIBCHH, CYCIICH3WH, a’3po30JieH,
reneii u 3oneit. Koarynsinus. Cunepesuc. Dddekt Tunmans.

JlaGopaTopubie onbIThbl. 2. OnpeneneHUe TUINA KPUCTAUIMYECKON PEIIETKH BEIEeCTBA U
ONHCaHUE ero CBOMCTB. 3. O3HAKOMJIEHHE C KOJUIEKIMEN MOJUMEPOB: MJACTMACC U BOJOKOH U
m3nenus u3 HUx. 4. HMcneiTanwe BOABI HAa KECTKOCTb. YCTPAaHEHHE YKECTKOCTH BOJBI. 5.
O3HaKOMJIEHHE ¢ MUHEPAJIbHBIMU BOAaMHU. 6. O3HAKOMIIEHUE C JUCTIEPCHBIMU CHUCTEMAaMHU.
IIpakTuueckas padora Ne 1. [lonyuenue, coOupanue 1 pacrio3HaBaHUE Ta30B.

Tema 3 Xumuueckue peakuuu (10 u)

Peakuuu, wumymme 0e3 W3MEHEHHs] COCTaBa BEIIECTB. AJJIOTPONUS W AJUIOTPOIHBIE
BUgOoM3MeHeHUs. [IpuunHbl ammoTponuu Ha IpuMepe MOoAM(UKAIUI KUCIopoja, yriiepojaa u
¢docdopa. O30H, ero 6uoIOrNUEcKas pojb.

H3omepsl u uzomepus.

Peakuuun, umaymme ¢ M3MEHEHHMEM COCTaBa BEHIECTB. Peakinu COeIUHEHUs, PpPa3JIoXKEHUs,
3aMenieHusT 1 oOMeHa B HEOPraHWYeCKOW W OpraHWYecKOW XuMHuH. Peakiuu 5k30- W dH-




notepmuueckue. TeruioBod 3(PeKkT XUMUYECKOW peakIuu U TEPMOXHMHUUYECKHE YpPaBHEHHSI.
Peakuuu ropenus, Kak 4aCTHBIN CIy4ad 3K30TEPMUYECKUX PEAKIIMM.

CkopocTp xumuuecko peakuuu. CKOpPOCTh XMMHMUYECKOM peaklMH. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON peakUuu OT IPHUPOJbl PEATHPYIOIIMX BELIECTB, KOHIEHTpPALUH, TEMIEPATYpHI,
IJIOIIAAM MOBEPXHOCTH CONPUKOCHOBEHUS M KaTalau3aropa. Peakuuu romo- U reTeporeHHbIE.
[lonstne o Kartamm3e W Karanuzaropax. DepMeHTHl Kak OWOJOTHYECKHE KaTalu3aTopHl,
0COOEHHOCTH MX (YHKIIMOHUPOBAHUS.

OOpatuMocTh XUMHUYECKUX peakiuii. HeoOpatumele u oOpaTHMble XHMHYECKHE PEaKIUH.
CocTosiHMEe XMMHUYECKOrO paBHOBECHUs JJIsi OOpaTUMBIX XMUMHUYECKHX peakiuil. CrocoOsl cMme-
IICHUST XUMHYECKOTO PAaBHOBECHsI Ha IpHMeEpe CHUHTe3a aMMuaka. [loHsTtHe 00 OCHOBHBIX
Hay4HbIX PUHIMIAX IPOU3BOCTBA HA IPUMEPE CUHTE3a AaMMHAKA UJIM CEPHON KUCIIOTHI.

Pone Bogbl B XxuMHuueckoi peakuuu. McTuHHBIE pacTBOpHI. PacTBOpUMOCTh M KITaCCHU(BHUKAIIHS
BELLECTB 10 3TOMY IPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.
DONEKTPOIUTHl U HEDJIEKTPOIUTHI. DJIEKTpoNUTHYECKas Auccouuanus. Kuciorel, ocHOBaHUS U
COJIA C TOYKH 3PEHUS TEOPUH IEKTPOIUTUYECKONU JUCCOLUALIUU.

XUMUYECKUE CBOWMCTBA BOJbI: B3aUMOJICHCTBUE C METaNIaMU, OCHOBHBIMH M KHCIIOTHBIMHU
OKCHJIaMH, paslio’)keHHe U o0pa3oBaHME KpHUCTAUIOTHApAaToB. Peaknum ruapatanuu B
OPraHNUYEeCKOW XUMHH.

I'maponus opraHM4eckMX W HEOpraHMYecKux coefauHeHuil. HeoOpaTumblil ruzponus.
OOpaTuMblii THIPOTIU3 COJIEH.

I'npponus opraHMYECKUX COEIUHEHUI U €ro MPAaKTUYECKOE 3HAUYECHUE IS [TOJIyUYEHUS TUAPOIIN3-
HOTO cIupTa ¥ MbUIa. buonoruueckas posib THApOM3a B IUIACTUYECKOM M SHEPreTHUECKOM
oOMEHe BEIIECTB U SHEPTUH B KIIETKE.

OxucanTenpHO-BOCCTaHOBUTEIbHBIE peakuuu. CteneHb okucieHus. OmnpejelieHne CTENeHu
okuciaeHus 1o Qopmyne coeauHeHus. IloHsTHe 00 OKHUCIMTEIBHO-BOCCTAHOBUTEIbHBIX
peakuusax. OKUCIIEHHEe U BOCCTaHOBJIEHUE, OKUCIUTENh U BOCCTAHOBUTEIIb.

OnexTpoan3. DNEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpPOIECC. DIEKTPOIU3 pac-
IJIaBOB M PacTBOPOB Ha Npumepe xjiopuaa Hatpus. [IpakTuueckoe nmpuMeHEHHE 3JIEKTPOIU3a.
DNEKTPOIUTUYECKOE MTOTYIEHUE ATFOMUHUS.

Hemonctpamuu. [IpeBpamenue kpacHoro ¢gocdopa B O6emnpiii. O30HaTop. Momenu MoyieKya H-
OyraHa u u300yTaHa. 3aBUCUMOCTh CKOPOCTH pEaKIUH OT MPHUPOJAbI BEIIECTB Ha MpuUMepe
B3aMMOJICHCTBUSl PACTBOPOB Pa3IMYHBIX KHUCJIOT OJMHAKOBOM KOHUEHTPALMU C OJUHAKOBBIMU
rpaHylaMd IIMHKa W B3aWMOJICHCTBHMS OJMHAKOBBIX KYCOUKOB pa3HbIX METaUIOB (MarHus,
IIMHKA, Keje3a) C COJSHOM KHCIOTOW. B3ammoneicTBHE pacTBOpPOB CEPHOW KHCIOTHI C
pacTBopaMu THOCY/Ib(aTta HATPUs pa3IMYHONW KOHLEHTPAMKM U Temreparypbl. Mopenb
Kursmero ciosi. PaznoxkeHue mnepokcuaa BoAOpoAa C TOMOUIbIO Karaimu3aropa (OKcuaa
mapranna (IV)) m xartamaspl CeIporo Mmsica u chiporo kaprogens. [Ipumepsl HeoOpaTUMBIX
peakuui, uAyIux ¢ 00pa3oBaHUEM OCalKa, Ta3a WK BOJbl. B3aumonelicTBre TUTHS U HATPUS C
Bozaoi. [lomydenne oxcuaa dochopa (V) u pacTBopeHHe €ro B BOJEC; UCIBITAHUE TTOTYYCHHOTO
pactBopa jakMmycoM. OOpasipl KpUCTAUIOTUAPATOB. VcmbiTaHue pacTBOPOB AJIEKTPOJIUTOB U
HEIEKTPOJIMTOB Ha IMPEIMET JIUCCOLMALMU. 3aBUCHUMOCTh CTENEHU AJIEKTPOJIUTUYECKON
JUCCOLIMALMM YKCYCHOM KHCIIOTBHI OT pa30aBieHus pactBopa. ['maponus kapOuma KaibLMs.
I'maponu3 kapOOHATOB IEIOYHBIX METAIOB M HUTpaTtoB nuHKa win cBuHLa (l1). TTomyuenue
Mbu1a. llpocreme OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLMU: B3aUMOJACHCTBHE LIMHKA C
COJITHOM KHCJIOTOM H Kejneza ¢ pactBopoMm cyibdara menu (II). Monens snexrponusepa.
Mogenb 31eKTPOIN3HOM BaHHBI IS TIOJTYYEHUS ATIFOMUHHS.

JlaGopaTopHbie OnbITHL. 7. Peakius 3amemenust MeIu *Keae30M B pacTBOPE MEIHOrO KyIopoca.
8. Peakmum, maymme ¢ oOpa3zoBaHMeM ocajka, raza u Bojbl. 9. Ilomydenue kucinopona
pasiokeHueM NEepoKCHIa BOJOpOAa ¢ Momoulbio okcuaa mapranua (V) u katamasbl ChIpOro
kaptogens. 10. Ilonydyenue Bomopoaa B3auMoeHCTBUEM KHUCIOTHI ¢ IUHKOM. 11. Pa3nuunble
CJIy4au THUIPOJIN3a COJICH.

Tema 4 BemecTBa 1 X cBolicTBa (/2 u)




Meramnel. B3aumopeiicTBue METauIOB ¢ HeMeTalaMH (XJIOPOM, CEpPOM M KHCIOPOJIOM).
B3aumopeiicTBue MIENOYHBIX U IIEJIOYHO3EMENIBHBIX METAJIOB C BOJOM. DIEKTPOXUMHUUYECKUN
pAl HaNpsOKEHUA MeTauioB. B3aumMmopeilcTBUE METaIOB C PacTBOPAMHM KHUCIOT U COJIEH.
AnromuHOTEpMUS. B3anMoielicTBre HATPUS C 3TAHOJIOM U (DEHOIOM.

Koppo3ust metannoB. IloHsATHE 0 XMMHUYECKOH M 3JIEKTPOXMMHYECKON KOPPO3HHM METaJUIOB.
Crioco0pl 3a1IUTEl METAIIIOB OT KOPPO3HH.

Hewmerannpel. CpaBHuTeNbHAas XapaKTepUCTHKA TallOTEHOB Kak Hauboiiee TUIHYHBIX
npeacTaBuTeneii HemeTauioB. OKHUCIHMTENbHBIE CBOMCTBA HEMETAJJIOB (B3aMMOJICUCTBHE C
MeTajllaMd U BOJOpPOAOM). BoccTaHOBUTENbHBIE CBOWMCTBA HEMETAUIOB (B3aUMOJICHCTBUE C
0oJiee IIEKTPOOTPULIATEIbHBIMY HEMETAIJIAMU U CJIOKHBIMH BELLIECTBAMU-OKUCIUTEISIMH).
Kucnotsl Heopranndyeckue u opranudeckue. Krnaccudukamuss KUcIoT. XUMUYECKUE CBOMCTBA
KHMCJIOT: B3aMMOJEHMCTBHE C MeTallJlaMH, OKCHJAMHM METAJUIOB, THUAPOKCUIAMHU METAJUIOB,
comsiMu,  crnupramu  (peakuus — otepuduxanuu). OcoOble  cBoOWCTBA  a30THOM U
KOHIEHTPUPOBAHHOW CEPHOUN KHUCIIOTHI.

OcHoBaHMsI HeopraHuveckue u opraHudeckue. OCHOBaHUS, UX KilacCHPHUKAIMSA. XUMUYECKUE
CBOICTBa OCHOBAHMIi:, B3aUMOJEHCTBUE C KHUCIOTaMH, KHCIOTHBIMH OKCHJIAMH U COJISIMU.
Pa3znosxenue HepacTBOPUMBIX OCHOBaHUH.

Comu. Knaccudukamusi coseid: cpeaHue, KUCIbIe U OCHOBHBIE. XUMUYECKHE CBOWCTBA COJICH:
B3aMMOJICHCTBUE C KUCJIOTaMH, LIEI0YaMH, MeTaulaMu U coyiamu. llpencraBurenu coneit u ux
3Ha4YeHHWE. XJIOPUJ HaTpus, KapOoHaT Kaibiusa, ¢ochaT Kalablusd (CpeAHHE COJIH);
THIPOKapOOHATHl HATPHSI M1 aMMOHUS (KUCIIBIE COJH); THApOKcokapOoHat meau (I1) — mamaxur
(OCHOBHas COJIb).

KauecTBeHHble peakuuu Ha XJIOpUA-, CyabdaT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHHWSI,
katuonbl >keneza (1) m (Ill). T'enermyeckast cBsi3p MEXKIy KiacCaMH HEOPTraHUYECKUX H
OpraHMYEeCKUX coenuHEeHH. [loHSATHE O TEeHEeTHMYEeCKON CBSI3W W TEeHETUYECKHX psax.
I'enernueckuit psa metamia. ['enernueckuit psia Hemeramuia. OcOOEHHOCTH T€HETUYECKOTO psijia
B OPraHMYECKON XUMHUH.

Jdemoncrpanun. Komnekuust oOpasnoB MeramioB. B3aumoneicTBue HaTpusi U CypbMBI C
XJIOpOM, Jkene3a ¢ cepodl. ['opeHne MarHus W allOMMHHA B Kucjopole. B3ammonelictBue
IIEJI0YHO3EMENIbHBIX METAUIOB C BOJXOM. B3amMopjeicTBHe HaTpus € 3ITaHOJIOM, LIMHKA C
YKCYCHOM KHCIIOTOU. AnoMuHOTepMUs. B3auMoeicTBre MeIu ¢ KOHLIEHTPUPOBAHHOM a30THOM
KHCIIOTON. Pe3ynbTaThl KOPpPO3MM METANJIOB B 3aBHUCHUMOCTH OT YCIOBUH €€ MpOTEKaHHS.
Komnekmust o6pa3noB HemeTamioB. BiaumojeiicTBue XJIOpHOM BOABI ¢ pacTBOpOM OpomMuia
(momuma)  xamusa.  Kosutekmust  TPUPOAHBIX — OpraHWYECKMX — KHUCJIOT.  Pas0aBiieHue
KOHLICHTPUPOBAHHOM CEPHOM KHUCIJIOTHL. B3aumoneicTBe KOHUEHTPUPOBAHHON CEPHOM KUCIOTHI
C caxapoMm, LEJUTI0J030M U Meabto. OOpaslbl MPUPOIHBIX MHHEPAIOB, COACPKAIIUX XIJIOPHI
HaTpus, KapOoHaT Kambius, (ocdar kKampius u rugpokcokapbonat memu (I1). OOGpasisr
MUIIEBBIX MPOIYKTOB, COJEPXKAIIUX THIPOKapOOHATHI HATPHSI U aMMOHHUS, UX CIHOCOOHOCThH K
pa3lioKEHUIO MpU HarpeBaHuu. ["amenue conpbl ykcycoM. KauecTBeHHbIE peakiiuy Ha KATUOHBI U
AHUOHBI.

Jlaboparopubie onbiThl. 12. VcneiTaHue pacTBOpOB KHCJIOT, OCHOBAaHUH U  coJied
uHauKatopamu. 13. B3aumoneicTBHe CONSHOW KHCJIOTBI M PAacTBOpPa YKCYCHOW KHCIJIOTBHI C
MeraiaMu. 14. B3aumoneicTBHE COJSHOM KHCIOTBI M pacTBOpa YKCYCHOM KHCIOTBI €
OoCHOBaHUsIMU. 15. B3anmopeicTBHE COJSHON KHUCIOTBI M PAcTBOPA YKCYCHOW KHCIOTBHI C
coimsiMu. 16. IlomyueHue u cBOMCTBAa HEPAaCTBOPUMBIX OCHOBaHMU. 17. I'muponu3 xjmopuaos u
aleTaToB IIENOYHBIX MeTauioB. 18. (O3HakoMIIEHHE C KOJUICKIMSIMHU: a) METajioB; 0)
HEMETAJJIOB; B) KUCIJIOT; ') OCHOBAaHUM; /1) MUHEPAJIOB M OMOJOTMYECKUX MaTepuasoB, COAEp-
YKaIIMX HEKOTOPBIE COJIH.

IpakTnyeckas padora Ne 2. PemeHue 5KCIEPUMEHTANBHBIX 3a7ad Ha WICHTH(HKAIIHIO
OpraHWYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Y4eOHO-TeMaTHYeCKOe IVIAHUPOBAaHUe 0 xXuMuM B 11 kiaacce



Ne Tema KosmuectBo B Ttom umcie
n/n 4acoB Ypokn Ipaktuyeckue | KoHTposbHBIE
padoTsI padoThI
1 CrtpoeHue aroma u 3 3
I13 JI.1. Menneneena
2 CTpocHue BelecTBa 9 7 1 1
3 XHUMHYECKHE PEAKINH 10 9 1
4 BemecTBa 1 ux 12 10 1 1
CBOWCTBa
HUTOr'O: 34 29 2 3

NHOOPMAIMOHHBIE CPEJICTBA

HNHuTepHeT-pecypchbl Ha PyCCKOM si3bIKe

1. http://www.alhimik.rullpencrasiensl cienyonme pyOpUKH: COBETHI aOUTYPUCHTY,
YUIHUTEIF0 XUMHH, CIIPAaBOYHUK (OUeHb 0OJIbIIasi MOJ00pKa TaOIHIl U CIPABOYHBIX MATEPUAJIOB),
BeceNass XHUMUs, HOBOCTH, OJHMMITHAbl, KYHCTKaMepa (Macca HWHTEPECHBIX HCTOPHYCCKUX
CBEJICHHM ).

2. http://www.hij.ruXXypraan «XuMus ¥ )KU3HbBY» MOHATHO M 3aHUMATEJILHO PaCcCKa3bIBacT
000 BCEM MHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.html3nexkTpoHHbIii KypHAT «XUMHUKA U XUMHS»,
B KOTOPOM MPEJACTABICHO MHOXKECTBO OIBITOB 0 XUMHH, 3aHHUMATENbHOH HH(pOpMAIUH,
MO3BOJISIONICH YBJICYb YIYCHUKOB YKCIIEPUMEHTAIBHON YaCThIO TIPEIMETA.

4. http://c-books.narod.ru BeceBo3moskHast TUTEpaTypa M0 XUMHUH.

5. http://www.drofa-ventana.ru M3BecTHoe U3aaTebCTBO yueOHOM tuTepaTypsl. HoBHHKH
HAYYHO-TIOMYJISIPHBIX ¥ 3aHUMATEIbHBIX KHUT 110 XHMHH.

6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuii  MIKOJBHBIA ~ [OPTAl  CO
CCBUIKAMH Ha 00pa30BaTesIbHBIC CANTHI 10 XUMHUH.

7. www.periodictable.ru Co6opuuk crareit 0 XUMHAYECKHX JIIEMEHTaX,
WILTIOCTPUPOBAHHBIA YKCIICPUMEHTOM.

INTAHUPYEMBIE PE3VIJIBTATBI U3YUEHMA

YYEBHOI'O TIIPEAMETA «XWUMUA» HA VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUMA

BoinyckHuK Ha 0230BOM yPOBHE HAYUMTCSH:

- IOHMMATh XMMHYECKYIO KAPTUHY MUPA KaK COCTaBHYIO YacCTh LIEJIOCTHOM KapTUHBI MUPA;

- packpeIBaTh pOJIb XMMUU M XUMHUYECKOTO MPOU3BOJICTBA KaK NMPOU3BOAUTEIBHOU CHUJIBI
COBPEMEHHOT'0 00IIECTBA;

-(popmyMpoBaTh 3HAUEHUE XUMHH U €€ TOCTHXKEHUN B TIOBCEITHEBHOM KU3HU YEJIOBEKA;

- YCTaHABJIMBATh B3aUMOCBS3H MEKIY XUMHUEN U APYTUMHU €CTECTBEHHBIMU HAYKAMH;

- ()OpMyYIHPOBATH OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUYECKOIO CTPOCHMS OPraHUYECKUX
coenuHeHuii A.M. bymiepoBa M WUIIOCTpUPOBAaTh HMX IPUMEpPaMH U3 OPraHMYECKOH U
HEOpPraHMYECKON XUMHUU;

- apryMEHTHUPOBAaTh YHUBEPCAJIBHBIM XapaKTep XUMUYECKHUX IOHSATHH, 3aKOHOB M TEOPUU
JUIsL OPraHU4ECKOW U HEOPTaHNYECKOW XUMMUH;

- dopmynmuposate I[lepuonmueckuii 3axon J[.MI. MeHnaeneeBa W 3aKOHOMEPHOCTH
U3MEHEHHUH B CTPOEHHUHU U CBOMCTBAX XMMUYECKHX 3JIEMEHTOB M 00pa30BaHHBIX UMM BEILIECTB Ha
ocHoge [lepuonndeckoii cuctemMsl Kak Tpaduueckoro orodpaxkenus [leprnonnyeckoro 3aKoHa;

- XapaKTepU30BaTh S- UP-2JIEMEHTBHI, a TAKXKE JKEJIE30 10 UX NonoxeHuto B [lepunognueckoit
cucreme JI.11. Menneneena;
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-KJ1acCU(UIMPOBATEBUIBI  XMMHMYECKOH CBA3M U THUIBl KPHUCTAUIMYECKUX PEILETOK,
OOBSCHATh MEXaHU3MbI MX OOpa30BaHUS W JIOKA3bIBATh €IIMHYIO MPHUPOJY XUMHUYECKHUX CBSI3EH
(KOBaJICHTHOM, MIOHHOM, METANTHIECKOMN, BOJIOPOTHON);

- OOBSCHATH MIPUYUHBI MHOTOOOpA3Hs BEIIECTB HA OCHOBE MPHUPOJBI SBICHUN U30MEpHH,
TOMOJIOTHH, aJNIOTPOTIHH;

- KJ1accu(pUIMPOBATh XUMUYECKUE PEAKIIMH B HEOPTAHMUYECKON U OPraHMYECKON XUMUU TIO
pPa3IUYHBIM OCHOBAHHMSAM M YCTaHABIMBATh CHEUU(UKY THIIOB peakiuil OT oOlIero uepes
0COOEHHOE K €AMHUYHOMY;

- XapaKTepHu30BaTh THIPOJIU3 KaK crielupUIHbII OOMEHHBIN MpPOIECC U PACKPHIBATh €ro
POJIb B )KUBOW U HEXKUBOU IIPUPOJE;

- XapaKTepU30BaTh SJIEKTPOIHU3 KaK CHEHU(PUYHBIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBII
IIPOLIECC U €T0 MPAKTUUYECKOE 3HAUCHHUE;

- XapaKTepu30BaTh KOPPO3UIO METANIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBINA MPOIECC
U IpejiaraTh CriocoObl 3allUThL;

- ONHUCBHIBATh MPUPOAY MEXaHHU3MOB XHMHUECKHX PEAKIHI, MPOTEKAIOIINX MEXKIY
OpraHUYECKUMH M HEOPTAaHMUECKUMU BEIIECTBAMU;

- KJlaccu(UIUPOBAaTh HEOPTAHUYECKHE U OPTaHUYECKUE BEIECTBA;

- XapaKkTepu30BaTh 00IME XUMUYECKUE CBOMCTBA BaKHEUIINX KJIACCOBHEOPTaHUYECKUX U
OpPraHMYeCKHUX COCIMHEHUH B IIaHe OT OOIIero yepe3 0COOEHHOE K €TMHUYHOMY;

- HCIIOJIb30BATh 3HAKOBYIO CHCTEMY XMMMYECKOIO S3bIKa JUIsl OTOOpa)kKeHHs COCTaBa
(xumudeckue GopMysbl) U CBOUCTB (XUMUUYECKHUE YPABHEHHUS )BEILIECTB;

- HCMOJB30BAaTh MpaBWIa W HOPMBI MEXAYHAPOJHOW HOMEHKIATYpPHl JUIsl Ha3BaHHM
BEIIECTB MO opMyliaM U, HA0OOPOT, AJIsi COCTABICHHUS MOJEKYISPHBIX U CTPYKTYPHBIX (popmys
COCAUHCHHUH M0 UX Ha3BAHUSIM,;

- 3HaTh TPUBUAIbHBIC HA3BaHUS BAKHEHIINX B OBITOBOM M MPOU3BOJICTBEHHOM OTHOIIIEHUHU
HEOPTaHMYECKUX U OPTaHUYECKHUX BEIECTB;

- XapaKTepu30BaTh CBOWCTBA, MOTYyYEHHE M MPUMEHEHHE BaKHEHIIMX MpeCcTaBHTENEH
TUIIOB U KJIACCOB OPraHWYECKUX COEIUHEHHI (aJIKkaHOB, aJKEHOB, AaJKWHOB, AaJKaJHEHOB,
apOMaTUYECKUX YIIEBOJOPOAOB, CIIUPTOB, (DEHOJIOB, albJIETHI0B, IPEAEITbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT, CJIOKHBIX 3(UPOB U )KUPOB, YTIEBOI0B, AMUHOB, aMUHOKHCIIOT);

- YCTaHABIIMBAaTh 3aBUCUMOCTb SKOHOMUKH CTpPaHbl OT JOOBIYM, TPAHCIOPTUPOBKH U
nepepaboTKH YTIIEeBOJOPOIHOTO CHIPhs (HE()TH U IPUPOTHOTO Ta3a);

- DKCIEPUMEHTaIbHO TOJTBEPKIATh COCTAaB M CBONCTBA BaKHEHIIHMX MpeACTaBHTENCH
M3YYEHHBIX KJIACCOB HEOPraHMYECKHMX U OPraHMYeCKUX BEIIECTB C COOJIIOJIEHUEM MpPaBHII
TEXHUKA O€30MacHOCTH Uil pPabOThl € XWMHYECKHMH BEIECTBAMH U JIAOOPaTOPHBIM
o0opynoBaHUEM;

- XapaKTepu30BaTh CKOPOCTb XMMHUYECKOW PEAKIMU U €€ 3aBUCUMOCTh OT Pa3JIMYHBIX
(haxTopoB;

- XapaKTepu3oBaTh XHWMHUYECKOE PABHOBECHE U €ro CMEIIEHHE B 3aBUCHUMOCTH OT
pa3IUYHBIX (HAKTOPOB;

- TPOMW3BOAWTHL pacyeThl MO XUMHYECKUM (opMyTaM U ypaBHEHUSM Ha OCHOBE
KOJMUYECTBEHHBIX OTHOILIEHUHN MEXy YUaCTHUKAMHU XUMHUECKHUX PEaKIIHii;

- coOmojaTeh TpaBWia AKOJOTHYECKOM O€30MacHOCTM BO B3aMMOOTHOIICHHUSIX C
OKpyXaroliei cpemod mnpu oOpalieHMd C XUMHUYECKMMHU BEIIeCTBAMH, MaTepHalaMu U
MPOLIECCAMHU.

BBIHyCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYUTHCS .

- UCNONIL308AMb Memoobl HAYYHO20 NO3HAHRUA NpuU 6bINOJHEHUU NPOEeKmoe Uu y’{€6H0'
uccnedo8amenbCKux 3a0a4 XumMu4eckou memamuku,

- NpOcHO3Uposamsv cmpoeHue u CBOUCMBA HE3HAKOMbIX HeopeaHUuvyecKux u opcanuvyeckKux
eeuecme Ha OCHoO6e aHaulocuu,

- NPOCcHO3Uposanib mevYenHue XumudecKkux npoyeccoe 6 3asucumocmu om yCJZO@MIZ ux
npomexkanus u npe()ﬂaeamb cnocobwl ynpaesjieHus smumu npoyeccamu,



- YCMAaHABIUBAMb G3AUMOCEA3U XUMUU C NPeOMemamu 2YMAHUMApHO20 YUKIA (A3bIKOM,
JUMePamypou, MUpo8ou Xy00rHceCmeeHHOU Kya1bmypol),

- PACKPbI8AMb POJIb XUMUYECKUX 3HAHUL 8 OYyOyujell npakmuieckou 0esmeabHOCmiL,

- packpuleams  poib  XUMUYECKUX 3HAHUL 6 hopmMuposanuu  UHOUBUOYANbHOU
006paA306aMeNbHOU MPAEKMOPUL;

- NPOCHO3UPOBAMb CHOCOOHOCb HEOP2AHUYECKUX U OP2AHUYECKUX 8eujecms Nposieiamb
OKUCTUMENIbHbIE U/UTU  BOCCMAHOBUMENbHbIE CEOUCMEA C Y4emoM CMmeneHell OKUCIeHUs
I/1eMeHmos, 00Pa3VIOWUX UX,

- apeyMeHmuposamv eOUHCMBO MUPA Beuecms YCMAHOBICHUEM 2eHeMmUYecKol Ces3U
MedHCOY HeOP2AHUYECKUMU U OP2AHUYECKUMU 8eUjeCmBaMu;

- 671a0eMmb XUMUYECKUM A3bIKOM 0151 0002aujeHUst CLOBAPHO20 3aNAcd U PA3GUMUsL peyll;

- Xapakmepu3oeamv — CMAHOBIEHUe HAVYHOU mMeopuu HA npumepe  OMKpbLMus
Tlepuoouyeckoeo 3aKkOHA U MeoOPUU XUMUYECKO2O0 CIPOEHUSL OP2AHUYECKUX 8EUeCmE;

- Kpumuuecku OMHOCUMbCSA K NCEBOOHAYYHOU XUMUYECKOU UHopMayul, noay4aemou u3
PA3HBIX UCTOYHUKOS,

- NOHUMAamb 2100anbHble NpPobieMbl, cmoawue nepeo Heno8euecmeom (IKoaocudeckue,
9HepeemuuecKue, Cblpbegble), U Npediazams Nymu ux peuieHus, 6 mom ducie u ¢ nOMOubio
XUMUU.

KpuTtepun u HOpMbI OlleHKM 3HAHUI, YMEeHUH 1 HABBIKOBOOYYAIOIIMXCH M0 XUMHHU

1. Onenka yCcTHOro oTBeTa.

OtMmeTka «5»:
- OTBET IOJIHBIM U NPABWIbHBIA HA OCHOBAHUU U3YUYEHHBIX TEOPUIA;
- MaTepuaj U3JIOKEH B OINPENEIICHHOW JIOTMYECKOW IOCIEI0BATEIIbHOCTH, JINTEPATYPHBIM
SI3BIKOM;
- OTBET CaMOCTOSTCIILHBIN.

OT1BeT «4»;
- OTBET IOJIHBIM U NIPABWIbHBIA Ha CHOBAHUH M3YYEHHBIX TEOPUH;
- MaTepual U3JI0KEH B ONPEICIICHHON JOTHUYECKOM MOCIEI0BATENIbBHOCTH, ITPU 3TOM JOMYILIEHbI
JIBE-TPH HECYITIECTBEHHBIE OIMMOKH, UCTIPABICHHBIE TIO TPEOOBAHUIO YUUTEIIA.

OtMeTKa «3».
- OTBET TOJHBINA, HO MPU ITOM JOMYIIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET HEMOJIHBIH,
HECBSI3HBIN.

OTmeTka «2»:
- Tpu OTBEeTEe OOHAPYKEHO HEIMOHUMAHUE YYAIIMMCS OCHOBHOTO COJIEpP)KaHUS Y4eOHOTO
Marepuaja WIH JOMYIIEHbI CYIIECTBEHHbBIE OMNOKH, KOTOPHIC YUAIHICS HE MOXKET HUCIIPaBUTh
MPY HABOJSLIMX BOIIPOCAX YUUTEN S, OTCYTCTBHE OTBETA.

2. OneHka IKCIepMMEHTAIbHBIX YMEHHUH.

- O1ieHKa CTaBUTCSI HA OCHOBAHNU HAOJIIO/IEHU 3a YJaIllUMUCS U MMCbMEHHOI'0 OTYeTa 3a
paboty. OT™MeTKa «5»:
- paboTa BBIIOJIHEHA MOJHOCTHIO U IPABUIIBHO, CEaHbl IPAaBUIIbHBIE HAOIIOIEHUS U BBIBOJBI;
- DKCHEPUMEHT OCYILIECTBIICH I10 IJIaHy C YY€TOM TEXHUKH 0€30MacHOCTH M MpaBHi pabOoTHI ¢
BEILIECTBAMU U 000PYI0BaHHEM;
- TIPOSIBIIEHBI OPTaHU3AIMOHHO - TPYAOBbIE YMEHUS, OJIEPKUBAIOTCA YUCTOTA paboyero Mecra
U TOPSJIOK (Ha CTOJIE, 5KOHOMHO UCTIONIb3YIOTCS] pEaKTHBBI).

OrMmeTka «4»:
- paboTa BBINOJHEHA MPAaBUIbHO, JI€NaHbl IPABUJIbHBIE HAONIOJIEHUS U BBIBOJbI, HO MPH 3TOM
SKCIIEPUMEHT MPOBEJIECH HE MOJHOCTHIO MJIM JOMYIIEHbl HECYIIECTBEHHbIE OLIMOKU B paboTe ¢
BEIIECTBAMH U 000PY/I0BaHHEM.

OtMmeTtka «3»:
- paboTa BBINOJHEHAa MPAaBUIHHO HE MEHEEe YeM HAIOJOBHUHY WIIM JONYIIEHA CYIIECTBEHHAs
omunOKa B XOJ€ SKCIEpUMEHTa B OOBSICHEHUH, B 0(OpPMIICHUH padOThI, B COOJIIOJIEHUH MPaBUI



TEXHUKH O€30MaCHOCTH Ha pabOoTe ¢ BEIIECTBAMU M 00OPYIOBaHHEM, KOTOpAasi UCIIPABISAETCS 110
TpeOOBAHUIO YUUTEIIS.

OTmerka «2»:
- JIOMyIIeHBI ABe (M 0oJiee) CYIICCTBCHHBIC OMMUOKU B XOJE: SKCIIEPUMEHTA, B OOBSICHEHUH, B
opopmiieHnn pPabOThI, B COOJIOJICHUM TIPABWJI TEXHUKH OC30MAaCHOCTH TMpU pabdoTe ¢
BEIIIECTBAMU M 000PYAOBaHUEM, KOTOPBIC yUAIIHIICS HE MOKET UCTIPABUTH JaKe M0 TPeOOBAHUIO
YUUTEIIS;
- paboTa He BBHINOJIHEHA, Y YYAIIETOCs OTCYTCTBYET 3KCIICPUMEHTAIBHBIC YMEHUS.

3. OueHka ymMeHHii pelIaTh pacyeTHbIE 3a/1a4H.
OtmeTKka «5»:
- B JIOTHYECKOM PACCYKICHHHM W PCIICHWU HET OIMMOOK, 33/lada peIIeHa PalMOHAIBHBIM
CII0CO00M;
OtmeTKa «4»:
- B JIOTHYECKOM DPACCYKICHHHM U PELICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa
HEpaIMOHAIIBHBIM CITOCOOOM, WIIH JIOMYIIEHO He O0Jiee ABYX HECYIIECTBEHHBIX OIIUOOK.
OtmeTKka «3»:
- B JIOTHYECKOM pPACCYXJICHHHM HET CYIISCTBEHHBIX OIIMOOK, HO JOIYIICHA CYIICCTBCHHAS
omnMOKa B MAaTeMaTUYECKUX pacueTax.
OTMmeTKa «2»:
- IMEeTCs CYIIECTBEHHBIE OLTUOKHU B IOTUYECKOM PACCYKIACHUU U B PELICHUH.
- OTCYTCTBHC OTBETA Ha 3a/IaHHE.

4. OueHkKa NMMCbMEHHBIX KOHTPOJBHBIX PadoT.
OtmeTKa «5»:
- OTBET ITOJIHBIM M TTPABWIIBHBIN, BO3MOXHA HECYIIIECTBEHHAS OITHOKA.
OtmeTKa «4»:
- OTBET HETIOJTHBIN WK JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.
OtmeTKka «3»:
- paboTa BBIITOJIHEHA HE MEHEE YeM HArlOJIOBUHY, JOMYIICHA OJTHA CYIIECTBEHHAS OINOKA U TIPU
9TOM JIBE-TPH HECYIIIECTBEHHEBIE.
OTMeTKa «2»:
- paboTa BBITIOJHEHA MEHBIIE YEM HAMOJOBUHY WM COACPNKHUT HECKOIBKO CYIIECTBEHHBIX
OIIHOOK.
- pabora He BBINOJIHEHA.
[Ipn oreHke BBITIOJHEHUS THUCHMEHHOW KOHTPOJBHOW pabOThl HEOOXOIWMO YYHUTHIBATH
TpeOOoBaHuUs eTUHOT0 OporpahuIeckoro pexuma.

5.0nenka TecToBBIX padoT.

TecThl, cocTosMe U3 MATH BOMPOCOB MOXKHO HCITOJIB30BATh MOCJE M3YyUEHUs KaKIOTO
marepuana (ypoka). Tect uz 10—15 BonpocoB ucnoib3yercs AJisd NePUOJUYECKOTO KOHTPOJIS.
Tect u3 20—30 BonmpocoB HEOOXOAUMO HCIIOIB30BATh ISl HTOTOBOTO KOHTPOJIS.

[Ipu o1ieHMBaHUHU UCTIONB3YETCS CIEAYIOIIAs MIKaJa: sl TECTAa U3 TSITH BOIIPOCOB
* HET OIMMOOK — OIIEHKA «5»;

* 0JlHa OIIINOKA - OILIEHKA «4»;

* IB€ OIIMOKH — OIICHKA «3»;

* TpH OIIMOKH — OIIEHKA <«2».

Jlnsa tecta u3 30 BOpocoB:

* 25—730 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OLIEHKA «4»;

* 13— 18 nmpaBUIILHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIE 12 MpaBUIbHBIX OTBETOB — OLIEHKA «2).
6. Ouenka pedepara.



Pedepar oneHnBaeTcs Mo CIEAYIOIINAM KPHTEPHSIM:

* coOumoIeHne TpeOOBaHUM K €ro 0(OPMIICHHUIO;

* HEOOXOJTUMOCTh M JIOCTATOYHOCTh JIJISI PACKPBITUS TEMbI MPUBEIACHHOW B TEKCTE pedepara
UH(pOpMaLNH;

* YMEHHE 00YYaroEeTrocsi CBOOOIHO M3JIaraTh OCHOBHBIC HJICH, OTPAaKECHHBIC B pedepare;

* CIIOCOOHOCTH OOYYAIOIIETOCs MOHATH CYTh 33J]aBaeMbIX WICHAMH aTTECTAI[HOHHONH KOMHCCUHU
BOIIPOCOB U COPMYITUPOBATH TOYHBIC OTBETHI HA HUX.

KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPUAJIBI

11 KJIIACC
KonTpoabHas padora B 11 kiacce Ne 2 mo teme «CTpoeHue BelIeCTBA
Yacms 1
1. Hapa 2J1eMERMOoe6, Meofcdy Komopbimu 06pa3yemc;z UOHHAA XUMUYeCKAasl C6A3b.
a) yriepoa v cepa  0) BOJAOPOI M @30T  B) KAJIUW U KUCIIOPOJ, T') KPEMHUM U BOJOPOJ
2. Haumenee nOﬂ}lpHOIZ A6TAEmCA CB6A3b.

a) C-H 0) C-Cl B) C-F r) C-Br

3.Bewecmeo, 6 mMonexynie KOmopo2co Hem «Nu-CEI3U»;

a) STUJIEH 0) 6eHson B) aMMHaK r) a30T

4. Amom yenepooa umeem cmenenb OKUCIeHUs -3 U 8ANEHMHOCMb 4 8 COeOUHeHUU C POPMYNOU:
a) CO, 6) CoHs B) CH3C| F) CaC,

5. AmomHyI0 Kpucmaniuueckyio peuémky umeem.:

a) coma 0) Boza B) anMas r) napadua
6.Bewecmeso, mexncoy amomamu KOmopo2o cyujecmsayem 6000pOOHAs C8A3b!

a) oTaH 0) propua Hatpus B) DTAHOJI T') YIJIGKUCIIBIN Ta3

7. I'pynna ¢hopmyn coedunenuil, 8 KOMoOpwvLx UMeemcs MmoibKo Sp3-2u6puc)u3az4wz:

a) CH4, C2H4, C2H2 6) NH3, CH4, Hzo B) Hzo, Csz, CGHG F) C3H8,
BCl3, BeCl,

8. Meowcoy amomamu ecmo Ko8aNeHMHAS C8513b, 0OPA308AHHASL NO OOHOPHO-AKYENMOPHOMY

MEXAHUIMY BMONIEK) e
a) CH3N026) NH4N02B) C5H8F) Hzo

Yacmo 2
1. OnpenenuTe BUJI CBS3H U HAITUIIIUTE DJIEKTPOHHBIE U rpaduueckue Gopmyisl BemecTs: CoHy,
Br», K3N

2. Hanumure peakuio noJuMepu3aui BUHWIXJIopuaa. OnpenenuTe CTpPyKTypHOE 3BEHO U
MOJIEKYJISIPHYIO MacCy IOJIMMEPA, €CIIM CTENEHb NoauMepu3anuu pasHa 350.

3. Hanmmure Bce n3omepsl 1 Bemiectsa ¢ popmynoii C,Hg 1 Ha30BUTE UX.

Hrorosasi kKonTpoJbHasi padora B 11 kiacce
Bapmuanr 1
1. Hanummre ypaBHEHUs peakLui, IPU MOMOIIH KOTOPBIX MOYKHO OCYLIECTBUTH CIEAYIOLINE
HpEeBpALLCHUS:

AlgSg — Al — A1C13 — Al(OH)g — A|203
Jaiite xapakTepucTuky peakuuu Ne4 ¢ TOUKM 3peHHUs pa3iIuyuHbIX Kiaccupukauuil. Beidepure
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIBLHBIC IIPOLECCHI, B OJTHOM U3 HUX HA30BUTE OKUCIIUTEIb U
BOCCTAHOBUTEIb. Y PaBHEHUE PEAKIIUU OOMEHA HAIUIIUTE B MOJIEKYJISIPHON U KpaTKOW MOHHOMN
¢dopmax. HazoBuTe ncxoaHble BeLIeCTBA U MPOAYKTHI ATOM peakiiH.



2. Hanumnre ¢popMyIibl TAKMX BOJOPOIHBIX COSAMHEHUM XMMHUECKHUX 3JIEMEHTOB 3-T0 Mepuo/a,

B KOTOPBIX BOJOPOJ] IMEET CTEIICHb OKUCIICHHSI, paBHYIO + 1. Bribepure u3 Hux Gopmyiy
BEIIECTBa, KOTOpOe HauboJjiee akTUBHO pearupyeT co Lienoubto. Hanumure ypaBHeHHE 3TOM
peakuuy. Kakue cBONCTBa POSBIAET B 3TOM CIy4ae BOJAOPOAHOE COeIUHEHNE?

3. Hanumure ¢popmyiny BeiciIero okcuja d-3jaemMeHTa, pacrioyiokeHHoro B 4-M nepuoze u Vi
rpyIIIe NEPUOIUYECKON CUCTEMBI XMMUYECKUX 3JIEMEHTOB. JlaliTe Ha3BaHUE BELIECTBY,
oIpesieuTe XapakTep ero cBoicTB. KakuMu cBoiicTBamMu 001a1a€T HU3IINM OKCHJT 3TOTO

XUMHUYECKOTO diiemMeHTa?

4. PaccuuTaiite Mmaccy $hochopHOM KHUCIOTHI, KOTOPYIO MOKHO TosTy9uTh U3 80 T docdara
KaJIBLIMS IIPH €r0 B3aUMOJEHCTBHH ¢ KOHLIECHTPUPOBAHHOW CEpHOM KHUCI0TOW. MaccoBas 101

BBIXO0J1a KUCJIOTHI coCcTaBisIET 96%.
Bapuanr 2

1. Hannmmre YpaBHCHUSA peaKHHﬁ, I[IpU MMOMOIIIH KOTOPBIX MOKHO OCYIICCTBUTH CJICAYIOIIUC

MIpEBPALLCHUS:

S— 502 — 803 g HZSO4 — BaSO4
Haiite xapakTepucTuky peakuuu Ne3 ¢ TOUKM 3peHus pa3IMuHbIX Kiaccuukanuil. Beioepure
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBLHBIC IIPOLECCHI, B OJTHOM U3 HUX HA30BUTE OKUCIIUTEIb U

BOCCTaHOBUTENb. Y PAaBHEHHUE peaklMy OOMEeHa HAIUIIUTE B MOJIEKYJISIPHON U KPaTKOW MOHHOMN

(dhopmax. HazoBute ucxomHbie BeiecTBa U MPOAYKTHI 3TOM peaklnu.
2. Hanmmmre hopMyITbl THAPOKCHIOB XUMHUYIECKUX JIEMEHTOB 3-T0O TIieproa, 00J1a1afoInux

KHCJIOTHBIMUA CBOMCTBaMHU. OTMCTLTe, B KaKOM HAIIpaBJICHUU YCUIIMBAKOTCA 3THU CBOICTBA. I[aﬁTe

00BsACHEHHE OTOMY SBJICHUIO.

Hanwuiure MOJICKYJIAPHOC U KPATKOC HOHHOC YpAaBHCHUA PCAKIIUU, xapaKTepI/By}omeﬁ CBOMCTBa

HanboJee CUJIbHOW KUCIOTHI U3 BRIOPAaHHBIX BAMH.
3. 3Has popMyIly BHELIHETO JIEKTPOHHOIO CJIOSI aTOMa XMMUYECKOT'0 3JIEMEHTa - 3s%3p°,

OTpeIeyInTe:

a) Ha3BaHME JIEMEHTA U €ro MoJIokKeHue B nepuoanueckoi cucreme /1. 1. Menneneena;
0) popMyiry, Ha3BaHHE W XapaKTep CBOMCTB €ro BBICIIETO OKCH/IA.
4. Oxcup Maraus Maccoit oopadotanu pactBopoM, cogepxamum 40 r 37% a30THOM KUCIOTHI.
Paccuuraiite, kakas Macca coiu 00pa3oBaigach IpH STOM.

Kanenoapno-memamuueckoe nnanupoeanue no xumuu, 11 knacc, @IoC C0OO,

oazoeuviit yposensv(1 uac 6 nedento, eécezo 34 uaca) YMK O.C. I'abpuenana

Ne Tema ypoka Koua-Bo | [lomamnee 3aqanue Hara
n/n 4acoB AJIs yYalIuXcs Tnan | Daxt
Tema Nel «Cmpoenue amoma u 3
nepuoouueckuii 3axon /I.H.
Menoeneesa» (3 uaca)
1 (1) | OcHOBHBIE CBEICHUS O CTPOCHUM 1 §lcrp. 1 —3ctp. 12
aToMma.
2 DnekTpoHHas 06omouka. OCOOEHHOCTH 1 §1 Bech, B. 4,5
(2) CTPOCHHUSI SJIEKTPOHHBIX 000JI0UEK (yctHO), 6 cTp. 12
MIEPEXOJTHBIX DJIEMEHTOB.
3 (3) | [lepuoamueckuii 3aKOH U 1 §2, B.1,2,4,6 (ycTHO),
nepuoauyeckas cucrema JI.M. cTp. 24
Meneneesa.
Tema Ne2 «Cmpoenue eeuwecmear 9
(9 uacos)
4 (1) | MoHHas XUMHUYECKas CBSI3b. 1 §3, B. 6 cTp. 29




5(2) | KoBasieHTHast XUMUYECKasi CBS3b. 1 §4, B.1,2,3 (ycTHO)
ctp. 37
6 (3) | Metamuueckas cBsi3b. BomopoHas 1 §5, B.1 — 4 (ycTHO)
cBs3b. EfiMHast npupoia XAMHYECKHX crp. 46
CBSI3EH. §6 B. 1,2,3 (ycTHO)
ctp. 53
7 (4) | IToaumepsl OpraHUYECKUE U 1 §7,8.1, 3, 4 (yctHO), 7
HEOpPraHUYECKHUE. cTp. 66
8 (5) | 'a3000pa3HbIc BelIECTBA. 1 §8, B.1,2 (ycTHO),3,4
IIpakTnueckas padora Nel ctp. 79
«[Tonydenue, pacro3HaBaHUe U
coOMpaHue ra3zoBy.
9 (6) | XXunkwue BeriecTna. 1 §9, B.4 cTp. 86
TBepble BelecTBa. §10, B.1-4 (ycTHO)
ctp. 94
10 (7) | ducnepcHbIE CUCTEMBI M PACTBOPBIL. 1 §11,8.1,2,4,5,6,7
(yctHO) cTp. 103 - 104
11 (8) | YucThle BEMIECTBA M CMECH. 1 §12,8.5,6 ctp. 111
moB. §§1 -6
12 (9) | KoutposnbHas pagora Nel «Crpoenne 1
aroMa. CTpO€HHUE BEIIECTBA.
Tema Ne 3 «Xumuueckue peaxyuuy 10
(10 uacoes)
13 (1) | MMousATHE O XUMUYECKON PEAKIIHH. 1 §13, B.1-5 (ycTHO)
Peaxiuu, naymnme 6€3 n3MeHEHUS ctp. 117
COCTaBa BEIECTB.
14 (2) | Knaccugukanys XAMHYECKAX PEAKIIUIA, 1 §14,8.6,7 ctp. 126
IPOTEKAIOIINX C U3MEHEHHUEM COCTaBa
BEIIECTB.
15 (3) | CxopocTh XUMUYECKON PEAKIIHML. 1 §15, B. 7 ctp. 136
16 (4) | OOpaTUMOCTh XMMUYECKUX PEAKIIMH. 1 §16,8.3,4,5
XHUMHUYECKOE PAaBHOBECHUE, YCIIOBHS €TI0 cTp.142 - 143
CMEIICHHUS.
17 (5) | Poab BOJBI B XUMHYECKHX PEAKIIUSX. 1 §17, B.5 ctp. 149
Teopust 3NEKTPOAUTUYECKOMN
JIMCCOLIMAIINH.
(1(?_‘7%9 Tuaponus. 2 §18, B.5,6 cp. 155
20 (8) | OKUCHAUTEIBHO-BOCCTAHOBUTEIbHBIE §19, B. 4,5 ctp. 164
peaKuuu. IJIEKTPOIIHU3.
21 (9) | OO0OIIEHNE U CUCTEMATU3ALNS TEMBI 1 ITos. §§13-19
Ne3
22(10) | KontposnbHuasi padora Ne2 1o TeMe: 1
«XUMHUYECKUE PEaKIIUN»
Tema Ned « BEIIIECTBA H HX 12
CBOHCTBA» (12 uacos)
23 (1) | MeTasbl. 1 §20 ctp. 165-170, B.
3a) ctp. 174
24 (2) | O61ue crocoObI MOIYYEHUS METAIIIOB. 1 ITo tetpanu, B. 30)
ctp. 174
25 (3) | Kopposust metaiios. Merasisl B 1 §20 ctp. 171 -174

TPYIIIIBI

B. 3B) cTp. 174
§21 B. 26) ctp. 178




26 (4) | HemeTasl. 1 §22, B. 5,6 ctp. 184
27 (5) | Kucnotsl 1 §23, B. 4 ctp. 193
28 (6) | OcHOBaHMSI. 1 §24, B. 5 ctp. 197
29 (7) | Conn. 1 §25, B. 3 ctp. 204
30 (8) | Okcuppl. 1 3anucu B TETpaan
31(9) | T'enetnyeckas CBA3b MEKIY KIACCAMH 1 §26 B. 5 ctp. 209

HEOPraHMYECKUX M OPraHHYECKUX

BEIIIECTB.
32(10) | OGoO6IEHNE U CHCTEMATH3AIUS 3HAHUI 1 §§20-26

1o Teme Ned
3 (1) | KonTpoabnas padora Ne3 ro teme: 1

«BelecTBa 1 UX CBOKWCTBa»
34(12) | TIpakTH9ecKkas padoTa 1

Ne2 «Pemienue s3KkCriepuMeHTaTbHBIX
3a/1a4 Ha UJCHTUPUKAITTIO
OpPraHUYECKHUX U HEOPraHUYECKHX
BellleCcTB. Pemienue
9KCIIEPUMEHTAIBHBIX 3a7au»




