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1. TlosicHuTenbHas 3amucKa

1.1. PaGouas mporpamma paspabaThiBacTcsi Ha ocHOoBaHMH DenepanbHoro 3akoHa PD ot
29.12.2012 . Ne273-®@3 «O06 obpazoBanuu B Poccuiickoit deneparmmy.
Pabouas nporpamma no xumuu s 11 a kimacca pazpaborana B COOTBETCTBUU C:

» Oenepa’bHBIM TOCYJAPCTBEHHBIM 00pa30BaTEbHBIM CTAaHAAPTOM CPETHEro OOIIero
o0pa3oBaHUs, YTBEPXKIECHHBIM MpHKazoM MuHHcTepcTBa 00pa3oBaHUS W HAYKU
Poccuiickoit ®enepanyu ot 17.05.2012 No413

» @epnepanbHBIM MEPEYHEM YUCOHUKOB, JOMYIICHHBIX K UCIOJIB30BAHUIO NIPU PeaTH3alUuM
UMEIOLINX TOCYJapCTBEHHYIO aKKpPEAMTALMI0 00pa3oBaTEeNbHBIX MPOrpaMM HAdaJbHOTO
00111eT0, OCHOBHOTO OOIIET0, CPETHETO 0OIIET0 00pa30BaHMs, YTBEPKICHHOTO MIPHUKA30M
Munnpocenienust Poccuu ot 20.05.2020 Ne254

» llepeuneM opraHu3anui, OCYIICCTBISIOIMX BBIMTYCK YYEOHBIX IOCOOMI, KOTOpBIE
JIOIYCKAlOTCA K HCIOJB30BAHUIO IMPU pEAIM3aluyd HMMEIOUIUMX TOCYJapCTBEHHYIO
aKKpEeIUTAIMIO 00pa30BaTEeNbHBIX MPOTPaMM HAa4YaJbHOTO OOIEro, OCHOBHOTO OOIIEro,
cpenHero o0uiero oopa3oBaHusi, yTBEP>KICHHOTO MpUKa3oM MuHHCTEpCTBA 00pa30BaHUs
u Hayku P® ot 09.06.2016 Ne699

» Yueonpm uianoMm ['BOY Jlumeit Ne126 Kanunaunckoro paiiona Cankt-IlerepOypra Ha

2022-2023 y4eOHsIii TOA

1.2 Mecro npeamera B yueOHoM minaHe ['BOY Jlumeit Nel26 Kanunuuckoro paiioHa CaHKT-
[TeTepOypra

B yue6nom miane I'bOVY Jluneit 126 Kanununckoro paifona Cankr - [lerepOypra na 2022/2023
yueOHBIN roJ Ha u3ydeHue yueOHoro npeamera «Xumus» B 11 a knacce orBogutcst 102 yaca u3
00s13aTeNIbHON YacTH y4eOHOro IiaHa

1.3 Lenu u 3a1aun yueOHOTO npeaMeTa « XUMUs.

N3yueHne XMMHUK Ha yriayOJE€HHOM YPOBHE INpearoiaraeT MojJiHoe OCBOEHHE 0a30BOT0O Kypca U
BKITIOYAET PACHIMPEHHE TIPEJAMETHBIX PpEe3yJIbTaTOB W COJEP)KaHHS, OPHUEHTHPOBAHHOE Ha
HOJTrOTOBKY K HOCJHEIYIOLEMY IpOopecCHOHAIbHOMY 00pa30BaHUIO; Pa3BUTHE UHINBUIYAIbHBIX
crocoOHocTel o0yuaroluxcst myTeM Oosee riay0oKoro, 4eM 3To MpeaycMaTpuBaeTcs 0a30BbIM
KypCOM, OCBOEHHsSI OCHOB HayK, CHCTEMAaTHYECKUX 3HAaHWN; yMEHUE NPUMEHSTh MOTy4YeHHbIE
3HaHMS JJI PElIeHUs NMPAKTHUYECKUX U y4eOHO-MCCIeI0BaTEeNIbCKUX 3a7ad B U3MEHEHHOM, 398
HECTaHJAPTHON CUTyallMM; YMEHHE CHCTEeMaTU3UpPOBaTh M 00O0OIIATh IOJIyYeHHbIE 3HAHUS.
N3yuenne mpenMera Ha yriayOJeHHOM YPOBHE TMO3BOJSET CHOPMHPOBATH y OO0YyUYaIOIIUXCSA
YMEHUE aHaJIM3UpOBaTh, IMPOTHO3MPOBATH M OLEHHWBATh C MO3MIHMU  HKOJOTMUYECKOU
0€30IaCHOCTH IMTOCIIEICTBUS OBITOBOM M MPOU3BOJICTBEHHOM IEATEIILHOCTH YEIOBEKa, CBSI3aHHON
C MoJIyueHHeM, IpUMEHEHHEM U repepaboTkoi BemecTs. M3yuenue npeamera «XUMHUS» B YaCTH
dbopmupoBaHUs y 00yUYaIOMIMXCSI HAYYHOTO MHUPOBO33PEHUS, OCBOCHUS OOIEHAYYHBIX METOJIOB
MO3HAHUS, a TaKKe MPAKTUYECKOro MPUMEHEHHMs HayyHbIX 3HAaHMA OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3IX C TpenMeTaMu oO0JacTeil eCTECTBEHHBIX, MAaTeMaTHYeCKHX |
T'YMaHHUTapHBIX HAYK
1.4 AnpecHoCTb IPOTrpaMMBbl
Jlannas paboyas mporpamMma paccuuTaHa Ha oOydamuxcs 11 a kiacca, o0ydaromuxcs no
00111e00pa30BaTENILHON MTPOTpaMMe CPETHETO O0IIET0 00pa30BaHUS C TOMOJHUTEIBHON
(yriy06neHHOMN) MOArOTOBKON O MpeAMETaM €CTECTBEHHO-HAayYHOTo Ipoduis (peaMeTHas
00J1aCTh €CTECTBEHHOHAYYHBIC TIPEAMETHI)
1.5 KonnuecTBo yacoB Ha U3y4eHUE MpeIMeTa

Pabouas nporpamma coctaBiena Ha 102 gaca B roJi, 3 yaca B HEZIEIIO

B Tom umce:



MpaKTUYECKUX padboT — 7 4acos,

KOHTPOJIbHBIE paboThI — 4 4acoB.

1.6 BHecennble U3MEHEHUS
[IporpaMMa COOTBETCTBYET OCHOBHOW OOpa30BaTeIbHOW MPOrpaMMe CpEAHEro OOIIero
00pazoBaHus

1.7. Ilnanupyemble pe3yJibTaThl:
JIMYHOCTHBIE Pe3yIbTaThI
1) B chepe oTHOMICHMI 00yUaromuxcs K cede, K CBOeMY 3/I0pPOBbIO, K TTO3HAHUIO ceOs:
— MPUHATHE U PEANTHU3ALUIO IICHHOCTEH 3/J0pPOBOT0 U 6€30MacHOro 00pa3a K1U3HHU, OEpexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3UUYECKOMY U IICUXOJIOTUYECKOMY
3/I0pOBBIO;
— HEMpPUATHE BPEAHBIX MPUBBIUEK: KYPEHHS, YIOTPEOICHUS alIKOTroJIsl, HAPKOTHKOB;
2) B cpepe OTHOIICHUH 00YyJaIOLINXCS K OKPYXKAIOIMIEMy MUPY, K )KUBOU IPUPOAE, XY10KECTBEHHOM
KYJIbTYpE:
— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTb HaYKH,
TOTOBHOCTH K Hay4YHO-TEXHUYECKOMY TBOPUECTBY, BIIaJICHHE JOCTOBEPHOI MHpOopMaIueit o
NEePEOBBIX TOCTHKECHUAX U OTKPHITUSX MUPOBOM U OTEUECTBEHHON HAYKH, 3aWHTEPECOBAHHOCTh B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;
— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHUIO, HA MTPOTSHKEHUH BCEH
YKU3HU; CO3HATENIbHOE OTHOLICHHE K HEMIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBUIO YCIICITHOM
npo(hecCHOHATLHOM U OOIIECTBEHHOMN IS TeTbHOCTH;
— 9KOJIOTHYeCcKast KyJIbTypa, OepeKHOE OTHOIICHHE K POJIHOM 3emiie, MPUPOIHBIM OoraTcTBam
Poccun 1 Mupa, noHUMaHKE BIHSHUS COLMATBHO-DPKOHOMHUYECKUX IPOIIECCOB HA COCTOSTHHE
IPUPOJIHON U COLMATILHON CpeJibl, OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOAHBIX PECYPCOB, YMEHUI U
HaBBIKOB Pa3yMHOTO MIPUPO/IOTIOIH30BAHNUS, HETEPITUMOTO OTHOIICHHUS K ACHCTBUSM,
MPUHOCSIINM BpeJ SKOJOTHH; MPUOOPETEHHE OTbITa KOJIOT0-HAIIPABICHHOM 1eATeIbHOCTH;
3) B cdepe OTHOLIEHMH 00yJaIOIINXCS K TPYAY, B cpepe CONaTbHO-IKOHOMUYECKUX OTHOLLIEHHH:
— OCO3HaHHBIN BBIOOp OyAyIIel mpodeccun Kak MyTh U COco0 peaan3ainuu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;
— TOTOBHOCTbH 00YyYaroIUXCcs K TPYOBON MpoQecCnoHaIbHOM IeSTeNbHOCTH Kak K BO3MOXKHOCTH
y4acTHs B PEUICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIIEHAITMOHAIBHBIX TIPOOIeM;
— NOTPeOHOCTh TPYAUTHCS, YBAXKEHUE K TPYY U JIIOJSAM TPYAA, TPYAOBBIM TOCTUKEHUSM,
J0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIIEHHE K Pa3HBIM BHJIAM TPYAOBOM
NeSITeTTHHOCTH.

MeranpenmeTHble pe3yabTaThl OCBOEHUS YUEOHOT O IpeameTa « XUMUs»

1. PerynsTuBHbIE yHUBEpCAIbHbIE YUeOHbIE NEHCTBUS

BoinyckHUK Hay4uuTCS:

— CaMOCTOSITEJIbHO ONPEAEIATh 1NN, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 331a4U B
00pa3oBaTeNbHON AEATENBHOCTH U dKU3HEHHBIX CUTYalLlUsX;

— OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U Ipyrre HeMaTepuaabHbIe PeCypchl, HEOOXOAUMBIE TS
JOCTHKEHMS TIOCTABJIICHHON paHee 1IN,

— CONOCTABJIATh UMEIOIIHNECS BOZMOKHOCTH M HEOOXOIMMBIe JUIsl TOCTHXKEHUS 1IeJId PECYPCHI;

— OpraHu30BBIBAaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTHIKEHHS TOCTaBICHHOM
LEIIH;

— OIIPEAEIIATh HECKOJIBKO IYyTEeH JOCTUKEHMS TIOCTABJIEHHOM LEJIH;

— BBIOMPATH ONTUMATBHBIN MYTh JOCTHXKEHUS LIEIH € yueToM 3((HEKTUBHOCTH pacX0JOBaHUS
PECYpPCOB 1 OCHOBBIBASICh HA COOOPAXEHUSAX STUKU U MOPAJIH;

— 3aJ]aBaTh [apaMeTpbl U KPUTEPUH, TIO KOTOPBIM MOXKHO OIPEAEINTb, UYTO LI€JIb JOCTUTHYTA;



— COIIOCTABJIATh MOJIYYEHHBIN PE3yiIbTaT AEATEIBHOCTH C IOCTABIEHHON 3apaHee LEblo;
— OLIEHUBATh MOCIEICTBUS TOCTUKEHNS IOCTABICHHOM 1IEJIN B JESATEIbHOCTH, COOCTBEHHOM KU3HU U
YKU3HU OKPY>KAIOILUX JIFOJIEH.

2. Ilo3HaBaTenbHbIE YHUBEPCAIbHBIE yUeOHbIE NEHCTBUS

BrInyckHUK Hay4uTCSA:

— KPUTHYECKH OIICHWBATh M MHTEPIPETHUPOBATH MHPOPMALIUIO C Pa3HBIX MMO3UIIHIA;

— pacno3HaBaTh U PUKCUPOBATH MPOTUBOPEYHs B MHPOPMALIMOHHBIX HCTOUHHKAX;

— HCII0JIb30BATh Pa3IMUHbIE MOJIEIbHO-CXEMATUUECKUE CPECTBA JIJIs IPECTABIICHUS BbISIBICHHbBIX B
MH(POPMALIMOHHBIX HICTOUHUKAX TPOTUBOPEUHIA;

— OCYILECTBIISATh Pa3BEPHYTHIN MH()OPMAITMOHHBIN TTOMCK M CTaBUTh HA €T0 OCHOBE HOBBIE (yueOHbIe
U [103HaBaTeJIbHbIC) 33]a4H;

— UCKaTh U HAXOJUTh 0000IICHHbIE CIOCOOBI PEIICHHS 3a/1a4;

— IPUBOAUTH KPUTUUECKUE APIyMEHTHI KaK B OTHOIIEHUH COOCTBEHHOI'O CY)KJCHMSI, TaK U B
OTHOULIEHUHU JCUCTBUN U CYXKIAEHUM IPYTroro;

— aHAJIM3UPOBaTh U IPeoOPa30BbIBATh NPOOIEMHO-IPOTUBOPEUHBLIE CUTYALUH;

— BBIXOJUThH 3@ paMKH y4€OHOTO MPEeIMETa U OCYILECTBIIATH LieJICHANPaBICHHBINA TOUCK
BO3MOYKHOCTH LIMPOKOI'0 IIEpEHOCa CPEJICTB U CIIOCOOOB JIeHCTBHS;

— BBICTPaNBATh UHAUBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPUIO, YUUTHIBAsI OTPAaHUYEHUS CO
CTOPOHBI IPYTMX YYaCTHUKOB U PECYpCHBIE OTPaHUYEHUS;

— MEHSATH U yJAEp’KUBATh Pa3HbIe NO3UIMH B 1I03HABATEIbHON AESITENbHOCTU (OBITh YHEHUKOM U
yuuTtenem; popMysnpoBaTh 00pa3oBaTeIbHbII 3apOC U BBIIOIHITH KOHCYJIbTaTUBHbIE

(YHKIIMM CaMOCTOSATENbHO; CTaBUTh MPOOJIeMy U paboTaTh HaJ €€ PELICHUEM; YIIPABIATh COBMECTHON
IIO3HABATEJIbHOM JESTEIbHOCTBIO U IOJUUHATHCS).

3. KoMMyHUKaTUBHBIE YHUBEPCAIbHbIE yueOHbIe JecTBUSA

BoinyckHUK HayuuTCs:

— OCYILECTBJIATH JI€JIOBYI0 KOMMYHUKAIUIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTeNbHOI OpraHu3alni, TaK 1 3a €€ MpeielaMu);

— IPU OCYLLECTBICHUH I'PYNIIOBON pabOThI OBITh KaAK PYKOBOJIUTENEM, TaK U YIEHOM IIPOSKTHOM
KOMaH/1bl B Pa3HbIX POJISX;

— pa3BEpHYTO, JOTUYHO ¥ TOYHO U3JIaraTh CBOK TOYKY 3PHHUS C UCIIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX Y MUCbMEHHBIX) S3BIKOBBIX CPE/ICTB;

— pacno3HaBaTh KOHPIUKTOTCHHbIE CUTYAIlMH U MPEI0TBPAIIATh KOH(DIUKTHI;

— KOOPJIMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHUSIX BUPTYaIbHOTO B3aUMOJIEHCTBUS;

— COIJIaCOBBIBATh MO3UIMH WIEHOB KOMaH/ Il B Iipoliecce paboThl HaJl OOIIUM MPOIYKTOM;

— MPEACTaBIATh MYOJIUYHO PE3yAbTaThl MHANBUAYAIBHON U IPYNIIOBON AESTENIbHOCTH, KaK Mepes
3HAKOMOMH, TaK U IIE€pe]l HE3HAKOMOM ayJUTOPUEH;

— noAOupaTh MapTHEPOB [ 1€JI0BOM KOMMYHHUKAIIMH, UCXO U3 COOOpaKeHUI pe3yaIbTaTUBHOCTU
B3aMMOJEICTBYS, a HE JINYHBIX CUMITATUM;

— BOCIIPMHMMATh KPUTHYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO ¥ €MKO ()OpPMYJIMPOBATh KaK KPUTHUECKUE, TAK U 0JJOOPUTENIbHBIC 3aMeUaHtsl B aJpec
JIPYTHX JIIO/IEH B paMKaXx JIeJI0BOM 1 00pa30BaTeIbHON KOMMYHUKALIUU, H30erast Ipu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXIECHUH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS YUEOHOTO MpeaMeTa «XUMUs»
Ha YIJ1yOJIEHHOM YpOBHE

B pesynbrare nzyuenus yuebHoro npeamera « XuMusi» Ha ypOBHE CPEAHET0 00111ero 00pa3oBaHus
BBIITYCKHHUK Ha yrIyOJ€HHOM YPOBHE HAyUUTCS:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMUHU B (POPMUPOBAHUHU COBPEMEHHOW HAyYHOW KapTHUHBI MUpa U
B [IPAKTUYECKOM JEATEIbHOCTH YEJI0BEKA, B3aUMOCBSI3b MEXy XUMHUEN U IPYTUMHU



€CTECTBEHHBIMU HayKaMH;
— AQHAJIU3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEUIECTB, IPUMEHSS MOJIOKEHUS OCHOBHBIX
XUMHUUYECKHX TEOPHIl: XUMUYECKOIO CTPOEHUS OpraHnyeckux coeauHenuii A. M. bytneposa,
CTPOEHHUSI ATOMa, XUMUYECKOM CBS3H, SJEKTPOJIUTUYECKON JUCCOIIMAIIUU KUCIOT, OCHOBAaHUM U COJIEH,
a TaK)K€ YCTAHABIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y CBOMCTBAMU BEIIECTBA U €TI0
COCTaBOM M CTPOCHUEM;

— NPUMEHSATH NPaBUJIa CUCTEMATHUECKON MEXIyHAPOIHON HOMEHKIIATYPhl KaK CPE/ICTBA Pa3IMuCHUs
U UIeHTU(UKAIIUY BEUIECTB 110 UX COCTAaBY U CTPOCHUIO;

— COCTaBJIATH MOJIEKYJISIPHBIE M CTPYKTYpPHBIE (POPMYIIBI HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB
KaK HocuTesiel nHGOpMAIMU O CTPOSHHUH BEIECTBA, €r0 CBOMCTBAX UM MPUHAIICKHOCTH K
ONPEAECIEHHOMY KJIaCCy COCMHEHUM;

— OOBSACHATDH MPHUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOM CBSI3U: KOBAJIEHTHOM (ITOJIIPHOM,
HEMOJISIPHOMN ), HIOHHOM, METAJUNTMYECKON, BOAOPOJIHOM C LEIBIO OMpPEIeTICHUS XUMUYECKON aKTUBHOCTH
BEILIECTB;

— XapakTepu30BaTh (PU3NUECKUE CBOWCTBA HEOPTAHNYECKUX U OPIraHUYECKUX BELIECTB U
yCTaHABIMBATh 3aBUCUMOCTH (PU3NYECKUX CBOIMCTB BEILIECTB OT TUIA KPUCTATUIMYECKON PEIICTKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMUYECKUX CBOMCTB IPOCTHIX BEILECTB,
BOJOPOJHBIX COEIMHEHUM, BHICHIUX OKCHIOB U TUAPOKCHJIOB;

— MPUBOJUTH IPUMEPHI XUMUUECKUX PEAKLIMNA, PACKPHIBAIOIIMX XapaKTEPHbIE XUMUYECKUE CBOWCTBA
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB U3YUEHHBIX KJIACCOB C LEIbIO UX UICH-

TUPUKAIIH U 00BSICHEHUS 00J1aCTH IPUMEHEHUS;

— OIPEAENSTh MEXAHU3M PEAKLIUU B 3aBUCUMOCTHU OT YCJIOBHI MPOBEIECHUS PEAKLIMU U
IIPOrHO3MPOBATh BO3MOYKHOCTh IPOTEKAHUSI XMMUYECKUX pPEaKLUii HA OCHOBE THUIIa XMMHUYECKOM
CBSI3U U aKTUBHOCTH PEAreHTOB;

— YCTaHAaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUN OT XapakTepa
B3aMMHOT'O BJIMSIHUS aTOMOB B MOJIEKYJIaxX C II€JIbI0 TPOTHO3UPOBAHUS IIPOYKTOB pe-

aKLUU;

— YCTaHaBJIUBAaTh T€HETUUYECKYIO CBSI3b MEX/y KJIACCaMU HEOPTraHUYECKUX U OPraHUYECKHUX BEILECTB
JUIst 000CHOBaHMSI MPUHIIMITHAIBHON BO3MOKHOCTH MOJTYYEHHS] HEOPTaHUYECKUX

Y OPTaHUYECKUX COEIMHEHUN 3aJaHHOI'O COCTaBa U CTPOCHMS;

— 1oAOUpaTh peareHThl, yCIOBHS U ONPEAENIATh MPOIYKThl PEAKIIHii, MO3BOJIAIOIINX pPealn30BaTh
71a0opaTOpHbIE U MPOMBIIIIEHHBIE CIIOCOOBI MOTYYeHHs BaXKHEHIIINX HEOpraHuie-

CKHX M OPraHUYECKHX BEIIECTB;

— ONPENENATh XapaKTep Cpebl B PE3yIbTaTe TUAPOJIN3a HEOPraHMUYECKUX U OPraHNYECKUX BELIECTB
Y TIPUBOJUTH NIPUMEPHI THAPOJIN3A BELIECTB B IOBCEHEBHON KU3HU YeJI0BEKa, OMo-

JOTMYECKUX OOMEHHBIX Mpolleccax U MPOMBIIUIEHHOCTH;

— MPUBOJUTH IPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUi B IPUPO/IE, TPOU3BOICTBEHHBIX
Ipoueccax U )KM3HEAEATENbHOCTH OPTaHU3MOB;

— 000CHOBBIBAThH MTPAKTHYECKOE MCIOIb30BAHUE HEOPTaHUUYECKUX U OPTaHNYECKUX BELIECTB U UX
peakuuii B MPOMBIIIJIEHHOCTH U OBITY;

— BBINIOJIHATh XUMHUYECKUN IKCIIEPUMEHT 10 PACIIO3HABAHUIO U MOJIYYEHUIO HEOPTaHUUYECKUX U
OpPraHMYECKUX BEIIECTB, OTHOCSIINXCS K PAa3JINYHBIM KJIacCaM COEIMHEHUH, B COOTBETCTBUH C
IpaBUJIaMU U pueMamu 0e30macHoi paboThl ¢ XUMUYECKHMMH BEILIECTBAMU U JJAOOPaTOPHBIM
o0opynoBaHueM;

— MPOBOJUTH PACUEThl HA OCHOBE XMMHUECKUX (OPMYJ U YPaBHEHHUM peakiuii:

— HCIIOJIB30BATh METO/Ibl HAYYHOT'O MIO3HAHMS: aHAJIN3, CHHTE3, MOJIEITUPOBAHUE XUMUYECKUX
IIPOLIECCOB U SIBJICHUH MPU pelIeHUH Y4eOHO-UCCIIeI0BaTEIbCKUX 3a]1a4 110 U3YYEHHUIO

CBOWCTB, CITOCOOOB MOJYUYEHUS M paclio3HABAaHHsI OPIraHUYECKHUX BEILECTB;

— BJIQZIETh NpaBUIIaMU 0€30MacHOr0 o0palleHus C €IKUMHU, TOPIOYUMH U TOKCUYHBIMH BELIECTBAMH,
CpeAcTBaMu ObITOBOM XMMUU;

— OCYUIECTBJIATH MOMCK XUMUYECKON HH(OPMALIUK N0 Ha3BaHUIM, UAECHTHPHUKATOPAM, CTPYKTYPHBIM
(dopMynaM BeIIecTB;



— MPEJCTABIATH IYyTU PEIICHUs TI00aTbHBIX IPOOJIEM, CTOSALINX Tepel YeT0BEUECTBOM, U
NEPCIIEKTUBHBIX HAIIPABJICHUN PA3BUTUS XUMUYECKUX TEXHOJIOTHH, B TOM YUCIJIE TEXHOIOTUH
COBPEMEHHBIX MaTEPHUAJIOB C Pa3IMYHON (PYHKIMOHATHHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CHIPbS,
nepepadOoTKU U YTHIIU3AIMK IPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

BBIIyCKHUK Ha YTITyOJICHHOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYUUTHCSL:

— (bOpMy.HI/IpOBaTB 0CJIb UCCIICAOBAaHMA, BEIABUTI'aTh U MMPOBCPATH SKCIICPUMCHTAJIBHO 'MIIOTE3bI O
XMMHYECKUX CBOMCTBAX BELICCTB HA OCHOBE UX COCTaBa M CTPOCHMUS, UX CIIOCOOHOCTH BCTYIATh B
XUMUYECKHE PEAKLIMM, O XapaKTepe U MPOIYKTaX Pa3IMUHbIX XUMUYECKUX PEAKLIUN;

— CaMOCTOSTEIIBHO IUIAHUPOBATH U IPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI C COOJTIOICHUEM TIPaBHII
0e30macHoi paboTHI C BEIIECTBAMH U JIA0OPATOPHBIM 000PYOBAHUEM,

— MHTEPIPETHPOBATH JaHHBIC O COCTABE M CTPOCHUU BEILECTB, MOTYYCHHBIE C TOMOIIBIO
COBPCMCHHBIX @HSHKO'XI/IMI/I‘ICCKHX MCTOOOB,

— OIHKCHIBATH COCTOSTHHE ICKTPOHA B ATOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHYECKUX
IPE/ICTABICHUI O CTPOCHUH aToMa JIsi OOBSCHEHUSI PE3YJIbTATOB CIIEKTPAILHOTO

aHaJn3a BEILECTB,;

— XapaKTepHU30BaATh POJIb A30TOCOAEPKAIIUX TETEPOUUKINYECKUX COCTMHEHNNA U HYKIIEMHOBBIX
KUCJIOT KaK BKHEHIIMX OMOJIOTUYECKH aKTUBHBIX BEILECTB,;

— HIPOTHO3UPOBATH BO3SMOXHOCTL IMPOTCKAHUA OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHfI,
JIe)KAIIUX B OCHOBE ITPUPOIHBIX U MPOM3BOJICTBEHHBIX MPOLIECCOB.

2.Coaeprkanue TeM yueOHOro Kypca
2.1 Ha3Banue TeM U KOJIMYECTBO YACOB HA U3YUCHHUE

Tema | HamMmeHoBaHue Bcero B ToMm uncne

Ne TEMBbI/pa3iena 4acoB Teopusa | IIpaktuka | KonTpoas

il HEMETAJIJIBI 31 26 4 1

2 OBIIUE CBOMICTBA METAJIJIOB 2 2

3 METAJUIbBI I''TABHBIX ITOAI'PVYIIIT 11 10 1

4 METAJUIbI IOBOYHBIX ITOAI'PYIIIT 14 12 1 1

5 CTPOEHUE BEIIECTBA 7 7

6 TEOPETUYECKOE . OIIMCAHUE 16 14 1 1
XUMHNYECKMX PEAKIITUU

7 XUMHNYECKAS TEXHOJIOTI' 1 i 7

8 XMMUA B HOBCEHHEBHOﬁ KN3HAU 6 5 1

Hror 102 91 7 4

2.2 ConepxaHue y4eOHBIX TeM

Temal. HEMETAJUIBI (31 yac)

Bonopoa. Ionydenue, pusnueckue 1 XUMUYECKHE CBOMCTBA.

["anorensl. O61as XxapakTeprcTUKa 3JIEMEHTOB IMaBHOM noarpynmnel VII rpynmnel. @usndeckue
CBOMCTBA MPOCTHIX BemlecTB. OcobeHHocTn XumMun ropa, Opoma u noja. Kauecrsennast peaxius Ha
rox. ['aloreHoBo10pO1bI — MOJIyYEHHE, KUCIIOTHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA. [[puMeHeHne
raJIOr€HOB U UX BAJKHEUIINX COCIUHEHUMN.

DneMeHTHl NOArpyMIbl Kuciaopoaa. OOmias XxapakTepucTHKa AJIEMEHTOB II1aBHOU noarpynmnsl VI
rpymmsl. Gusnyeckre cBOWCTBA MPOCTHIX BelecTB. Boaa U nepokcua Boaopoaa Kak BOJIOPOIHBIE
COEIMHEHUS KUCIOPOJa — CpaBHEHUE CBOUCTB. [lepokcna BOIOpoAa Kak OKMCIUTEND U
BoccTaHoBuTeNb. Cepa. Amorponus cepbl. PU3NUYECKUE U XUMUYECKUE CBONCTBA CEPBI.



CepoBogopon. Cynbdunbl. CepHUCTBIN Ta3 Kak KUCIOTHBIN okcul. CepHUCTast KUCIOTa U €€ COJIH.
Cepnsriit anruapua. CepHas kucioTta. CBONCTBAa KOHIICHTPUPOBAHHOM M pa30aBIICHHON CEPHOM
kucaoThl. KauecTBeHHas peakuysi Ha CEPHYIO KUCIIOTY U €€ COJIH.

DneMeHTbl NOArpyMIbl a30Ta. O0Ias XapakTepUCTHKA 3JIEMEHTOB INIaBHON MOATPYIIbI V IPYIIIL
®u3nyeckue CBOWCTBA NPOCTBIX BEIIECTB. A30T U €ro COEJUHEHUS. AMMHUAK — €ro0 MOJIY4EeHHE,
¢buznueckue u xumudeckue ceoictBa. Conu ammonusa. OKCHUJIBI a30Ta, UX MOTYYSHHE U CBOMCTBA.
A3oTHas KuciIoTa — (PU3NYECKUE M XUMUIECKHE CBOMCTBA, nmonydenue. Hutparer. @ocdop u ero
coenuaeHus. ochopusiii anruapua. OprodocdopHas u MmeradpochopHas KHCIOTHI U UX COJIH.
[onrpymnmna yrinepoaa. OOmias xapakTepucTHKa HJIEMEHTOB TIaBHON nmoArpymmsl [V rpynmsl. Yriepos.
Kap6unel. Okcunpl yraepoza. YroiapHast KuciaoTta u ee conu. KapOoHaTsl U rujpokapOOHaThI: UX
noBeJieHne pu HarpeBanuu. KauectBeHHast peakiust Ha kapOoHaT-uoH. Kpemuuii. ®uzndeckue u
XUMUYecKkue cBoricTBa kpemHus. Cunmunuasl. Oxcua kpemuus (IV), ero crpoenue, pusnyueckue u
XUMHUYECKHE CBOICTBA, 3HAUEHUE B IIPUPOJIE U IpUMEHEHHE. KpeMHUEeBbIe KUCIOTHI U UX COJIU.
bnaropoansie (MHEpTHBIC) Ta3bl. OOIIAs XapaKTEPUCTHKA AJIEMEHTOB TiaBHOM noarpymibsl VIII
rpymnmbl. OCOOEHHOCTH XUMUYECKUX CBOMCTB. [IpuMeHeHne 61aropoIHbIX ra3os.

[IpakTrueckas padora Ne 1. PerieHue 3KkCiepuMEHTAIBHBIX 3a]1a4 10 TeMe «["aJoreHs

[IpakTudeckas padora Ne 2. Pererne sxcriepuMeHTATBHBIX 33/1a4 110 TeMe «XaIbKOTEHBD)

IIpakTudeckas padora Ne 3. «[lomydeHne aMmMuaKka v U3y9eHUE €TO CBONCTBY

[Mpaktuueckas padbora Ne 4. Penienne skcnepuMeHTATBHBIX 3a7a4 10 TeMe «DJIEMEHTHI TIOATPYIIITBI a30Ta
KonTponbras padora Ne 1 o reme «HemeTamsn

Tema 2. OBILIME CBOMCTBA METAJIJIOB. (2 gaca)

OO6muii 0030p 37EMEHTOB — MeTaIoB. CBOKCTBA MIPOCTHIX BEIIECTB-METAIIOB. DIEKTPOXUMUICCKHMA
pSLT HAMIPSDKCHUH METaIIOB. MeTauTniecKkue Kpuctauinueckue pemetku. CriiaBbl. XapaKTepuUCTHKA
Han0oJiee U3BECTHBIX CIUIABOB. [lomydenue u npuMeHeHHEe METaJJIOB.

Tema 3. METAJIJIbI I'JTABHBIX ITOATPVYIIII (11 yacoB)

[lenounslie MeTamibsl. OO1Iast XapaKTEpPUCTHKA 3JIEMEHTOB IMlaBHOM noArpynmns! I rpynmnsl. CBoiicTBa
LIEJIOYHBIX METAJIOB.

Bepunnumii, Mmarauii, menoyHo3eMenbHble MeTauibl. O01Ias XapakTeprUCTHKA 3JIEMEHTOB TJIaBHOU
noarpynmnst Il rpynnsl. bepuniuii, Maraui, meno4yHo3eMeNbHbIE METAUIbl. ATIOMUHUH.
PacnpoctpaneHHOCTh B IpUpoie, pU3HUecKue U XMMUYECKHEe CBOUCTBA.

HpaKTqucxaﬁ pa60Ta Ne 5. Pemienne SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «MerTabl rIIaBHBIX NoATrpyIII»

Tema 4. METAJUTBI IOBOYHBIX TIOATPVIIIT (14 yacoB)

O6mas xapakrepuctuka nepexoanbix MetawioB [—VIII rpynmn. Oco6eHHOCTH CTPOEHUS aTOMOB
NepexoIHbIX MeTayIoB. O0mue pu3nyeckrne u XuMudeckue cBoiictpa. [IpruMeHenne MeTamuioB. XpoM.
®dusnyeckue cBoKcTBa XpoMa. XUMHUUYECKHE CBOMCTBA XpoMa. Mapranen. duznueckre cBOMCTBA
Maprania. XuMH4eckue cBoicTa Maprania. JKene3o. Haxoxnenue B mpupojie. 3HaueHHE KeJe3a st
opranusma uyesioBeka. Pu3snyeckue CBOMCTBA XkKemne3a. XMMUUYECKUEe CBOMCTBA keme3a. Menb.
Haxoxnaenue B npupoae. buonornueckas posis. @usznueckue u xumudyeckue cpoiictsa. Cepedpo.
duznyeckue 1 XuMUYeckrue cBoMcTBa. 30510T0. PU3HMYECKUE U XMMUYeCKue cBorcTBa. [{UHK.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA.

[IpakTudeckas padora Ne 6. PerieHre skcriepruMeHTAIBHBIX 3a/1a4 110 TeMe «MeTaJlibl TOOOYHBIX MOATPYIII
Kontponbnas padora Ne 2 o Teme «MeTaiib

TEMA 5. CTPOEHUE BEHIECTBA (7 uacoB)

Crpoenne aroma. Hyxmuasl. M3otonsl. /Jeghexm maccol. TUTBI painoakTUBHOTO pacnaaa. TepMosaepHsIii
cuHTe3. OmKpvimue HOBbIX XUMUYECKUX dlieMeHmos. SepHble peakun. Tunsl s0epHblX peakyuil: OeieHue u
cunme3. [IpuMeHeHHE PATHOHYKIIM/IOB B MeTUIMHE. MeTOI MeueHbIX aTOMOB. KBaHTOBBIC uKcia. ATOMHAs
opbuTtans. Pacripenenenre 3eKTPOHOB 110 SHEPTETHYECKUM YPOBHSM B COOTBETCTBHH C TPUHITUTIOM
HaUMEHbIIIEH SHEPTUH, MPaBIIIOM XyHaa U npuHIunoM [laymn. OcoOeHHOCTH CTPOEHHS SHEPreTHIECKUX
ypOBHEH aTOMOB -371eMEHTOB. DJIEKTPOHHAS KOHPHUTYpanus aToMa. DJNEKTPOHHbIC KOH(DUTYpaITUH
MOJIOKHUTENILHBIX U OTPHUIATEBHBIX HOHOB. BaleHTHBIC 3IEKTPOHBI. DICKTPOHHAS TPUPOIA XUMHUUECKON CBSI3H.



Bunbr xummaeckoii cBsi3u. KoBaneHTHas CBSI3b U €€ XapaKTEePUCTUKY (JHEPTHS CBSI3H, JIUTMHA CBS3H, BAJCHTHBIN
YTOJI, KPATHOCTH CBS3H, MOJISPHOCTH, MOJIAPHU3yeMOCTh). KoBasleHTHas HENOSpHAS U IOJSIPHAS CBS3b.
OOMEHHBIN U JJOHOPHO-AKIENTOPHBIH MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU MOJISPHON CBs3u. [ eomeTpus
Mostekybl. JlemoHcTparuu. Mogenu Mosiekys. XuMmudeckas CBia3b. MloHHas CBsi3b. Omauyue mexcoy UOHHOU U
KoganeHmHoll c6:3v10. CTpOSHHE TBEPIBIX Tell. THUIBI KPUCTAIUIMYECKIX PEIIETOK MOHHBIX COSTMHEHNN.
ITonsTre 00 aneMeHTapHOI stuetike. JleMoHcTpannu. Kpucrammyaeckne pemeTki. X uMHIecKas CBSI3b.
Mertamnueckas cBsa3b. CTpoeHue TBepAbIX Tell. Kpucrannudeckue u amopdabie Tena. TUITB KpUCTAIITUYSCKUX
peuieTok MetayuioB. [lemonctpanuu. Kpuctammueckue pemetkd. MexXMoaeKyIsipHbIE B3aUMOICHCTBUSL.
Bonoponnas cBsi3b U €€ BIMSHUE HAa CBOICTBA BellecTBa. PellieHre 3a1a4 U BHIIOJIHEHHUE YIPAKHEHUM,
MO3BOJISIONIUX CUCTEMATU3UPOBATh U 000OIIUTH IMOTYYCHHBIC 3HaHUS 10 TeMe «CTpOCHHE BEIICCTBA»

TEMA 6. TEOPETUYECKOE OITMCAHHME XUMHYECKWX PEAKLIUI (16 yacoB)

TemnoBoii 3PPEKT XUMUIECKON peakui. DHAOTEPMUUIECKUE 1 HK30TEPMUYECKUE Peakui. TepMOXUMHUYIECKHE
ypaBHeHus. [lonarue 06 sutansnuu. TermnoTa o0pa3oBaHus BellecTBa. DHEPrus CBsA3U. JleMoHCcTpanuu.
OK30TepMHUUYECKHUE U SHAOTEPMHUUYECKHE XUMUUECKHE PEAKLUH. TernoBsie sIBIeHNUs IPU PaCTBOPEHUH CEPHON
KHCJIOTHI 1 aMMHA4YHON CeNUTphI. 3aKoH ['ecca u cnenctBust u3 Hero. JHeprus cBsa3u. [lonsatue o0 s3HTponHN.
Bropoii 3ax0oH TepMoarHAMUKH. JHeprus ' nb0ca u KpuTepuu caMONpPOU3BOIBHOCTH XMMUYECKOH PeakIIny.
Pemenue pacyeTHbIX 3a4a4 10 XUMHYECKUM (HOPMYJIaM U YPaBHEHHSIM 0 TEME « X UMHYECKast
TepMOIUHAMUKay CKOPOCTh XUMHUECKUX PEaKLHi, €€ 3aBUCMOCTb OT Pa3IMYHbIX (aKTOPOB: PUPOIBI
pearupymomux BenlecTB, KOHIIEHTPAllUK PearupyrolirX BEIECTB, TEMIepaTyphl, HATUUMS KaTaau3aropa,
TUTOIIAIM TIOBEPXHOCTH PEearupyromux BeuecTs. Peakiinu roMoreHHble U reTeporeHHble. 3aKoH AeHCTBYIOIMUX
Mmacc. JlemoHcTpanyu. 3aBUCUMOCTb CKOPOCTH PEAKLMH OT IPUPOABI BELIECTB HAa IIPUMEPE B3aUMOACHCTBUS
PacTBOPOB Pa3IMYHBIX KHCIOT OAMHAKOBOH KOHIICHTPAIMH C OJAMHAKOBBIMH KyCOUYKaMH (TpaHyJiaMH) IIMHKA 1
OJIMHAKOBBIX KyCOYKOB Pa3HBIX METAJJIOB (MarHus, [IMHKA, KeJie3a) C paCTBOPOM COJISTHOM KHCIIOTEHI.
BsaumogpeiicTBre pacTBOpPOB CEpHOI KHCIOTHI C pACTBOPAMH THOCYIb(aTa HATPUS pa3TUIHON KOHIIEHTPAIIH.
[Ipasuiio Bant-T'odda. [lorstre 06 sHEprin akTUBAIUHN U 00 YHEPTETUIECKOM MPOQIIIEe PEAKIIHH.
Hdemoncrpanun. BzanmozelicTBie pacTBOPOB CEPHOM KHCIOTHI C PACTBOPAMHU THOCYIIb(aTa HATPHSI Pa3InIHON
Temnepartypsl. Katanuszatops! v katanus. AKTUBHOCTb U CEJIEKTUBHOCTh KaTalu3aropa. | OMOreHHsblIi 1
reTeporeHHbli katanus. Ponp kaTanu3aTopoB B IPUPOAE U MPOMBIIIJICHHOM IPOU3BOACTBE. DepMEHTHI KaK
Ouosoruueckre Katanuzaropsl. JlemoHcTpaun. PaznoxeHue nepokcuaa BoAopoa ¢ MOMOIIBIO
HEOPraHMYECKUX KaTAIN3aTOPOB M MPUPOIHBIX OOBEKTOB, COJIEpKAIUX KaTana3y. JlabopaTopHslii ombIT 23
«Karanutnueckoe pasiokeHue nepokcuaa Bogopona» O0patumble peakunu. XMMHYECKOE paBHOBECHE.
Koncranra paBHoBecust. [lpunnun Jle [laTense. PaBHOBECHBIE COCTOSHUS: YCTOMYMBOE, HEYCTOMUMBOE,
0e3paznnynoe. CMeleHrne XMMHUUECKOTO PAaBHOBECHSI O] IEHCTBUEM Pa3InYHbIX (PaKTOPOB: KOHIICHTPAIH
PEeareHToB WK NPOIYKTOB PEaKINH, JaBlICHHs, TeMIepaTypsl. Pojib cMenieHus paBHOBECHS B

TEXHOJIOTHUYECKHX TMporeccax. JleMoHcTpanuu. 3aBUCUMOCTb MoJI0kKeHus paBHOBecHs B cucteme 2NO2 5 N204

oT Temnepatypsl. MonHoe mpousBeneHue Boabl. Bogopoausiii nokasarens (pH) pactBopa. Pacuer pH
PacTBOPOB CHUJIBHBIX KHCJIOT U Iiesiouel. PaBHoBecue B pacTBopax. KOHCTaHTBI AMCCOIMALINN CIIA0BIX
3NIEKTPOJINTOB. ["anbBaHNYEeCKUi 37IeMeHT (Ha puMepe 3eMeHTa Januaist). XuMHUecKHue HCTOYHUKH TOKa:
raJIbBAHUYECKUE SIIEMEHTBI, aKKyMYJISTOPBI U TOIUIMBHBIE JIEMEHTBI. DNEKTPOXUMHUECKUN Pl HANPSHKEHUN
(aKTUBHOCTHM) METAIJIOB. DJIEKTPOJIN3 BOAHBIX PACTBOPOB 3JIEKTPOIUTOB. 3aKOHBI 3JIEKTPOIH3A.

[Ipaktnueckas padora Ne7 «CKOpOCTh XUMUYECKHX PEAKUNH. X UMHUYECKOE PAaBHOBECHE)
KonTponbhas pabota Ne 3 o teme «TeopeTHUecKrue OCHOBBI XUMHUIY

TEMA 7. XUMUWYECKAS TEXHOJIOI'UA (7 wacoB)

O6HH/Ie MMpEACTABJICHUA O ITPOMBIIIJICHHBIX crocodax MOJIYYCHHA XUMHUYCCKHUX BCIICCTB.
[Tpou3BOICTBO CEPHOI KHCIOTH KOHTAKTHBIM criocobom. [Ipon3BoacTBo ammuaka. XuMu3M
nponecca. Meraiumryprusi. OpraHu4ecKuil CHHTES.

TEMA 8. XMW B ITIOBCEJHEBHOM XU3HU (6 gacos
XuMUA 1 3KOJIOTUs. XUMHUS U 300pOBbe. XUMUS B IIOBCEAHEBHOM )KU3HH.
Kontponbnas padota Ne 4. «toroBast KOHTpoJIbHAs paboTa»

TEMA 9. XUMUS HA CJIYXXBE OBIIECTBA (3 waca)



Xumus B ctpouteibetse. I'umc. M3eects. Liement, 6eton. Kien. [Ton0op onTHMaabHBIX CTPOUTEIIBHBIX
MaTEePUAIOB B IPAKTUYCCKON JCATCIHHOCTH YelioBeKa. MUHEepaIbHbBIC U OPTraHUYECKUE YI00pSHMUSL.
CpencrtBa 3anuThl pacTeHuid. [lecTUIUABI: HHCEKTUITUIBI, TePOUITUIBI U (DYHTUITUIIBL. PeneieHTh.
Jemonctpanuu. Komiekiiusa cpeicTB 3aluThl pacTeHUH.
JlaGoparopHbIii OMBIT 25 «3HAKOMCTBO C MHHEPAJILHBIMU YIOOPESHUSIMHU U U3YYCHHE UX CBOMCTB». CTEKII0, eTo
BUJbl. CHIIMKaTHAS OpOMBIIUIEHHOCTh. Kepamuka. TpaauliMOHHbBIE U COBPEMEHHBIC KEPAMUYECKUE MaTEPHAIIbI.
CeepxmpoBopsmias kepamuka. [loasTHe 0 KEpMeTax U MaTepraiax ¢ BRICOKOW TBEPAOCTHIO. JleMOHCTpaIim.
Kepamuueckue matepuansl. [{BeTHbIE cTEKIa

TEMA 10. XIMH 1 B COBPEMEHHOI HAYKE (5 4acoB)

MeTtoponorusi Hay4yHoOTo uccieaoBanusa. HayuHsle MeTo/ bl To3HaHHS B XUMHUH. CyOBeKT  00BEKT HAy4HOTO
no3nanus. [loctanoBka npodnemsl. Coop nHpopManuy U HakoruieHHe ¢akToB. ['umoresa u ee
JKCIEpUMEHTaNIbHASI [IPOBEpPKa. DKCIIEPUMEHTAJIbHAS IPOBEPKA MTOIYYEHHBIX TEOPETUUIECKUX BBIBOJIOB.
XUMHUUECKHH aHalIN3, CHHTE3, MOAETHUPOBAHNE XUMUUYECKUX MPOLIECCOB U SBJICHUHN KaK METO/Ibl HAyYHOTO
no3Hanus. Hanoctpyktypsl. CoBpeMeHHbIe (PU3NKO-XUMHUYECKUE METOBI YCTAHOBJICHUSI COCTaBa M CTPYKTYPHI
BemiecTB. MicTournku xummdeckoit napopmaruu. [lorck xumudeckoit mHOOPMAIINH 110 Ha3BAaHUM,
uaeHTu(ruKaTopaM, CTpyKTypHbIM (hopmymnam. Pabota ¢ 6a3amu qansbeix. Jlemoncrpamun. [lpumepsr paGoTs ¢
XUMHYECKHUMH 0azaMu JaHHbIX.



3.KanenmapHo-remarudeckoe mianupoBanue 11 a kimacc

3 yaca B Henento, Bcero 102 yaca

Ne
ypoKa

Tema ypoka

IIpeameTHBIE PE3YIBTATHI

Bun xoHTpONS

®opmMma
KOHTPOJI
;i

VyebOHas
HEAEHs

dakTuue
cKasg
mara

TEMA 1. HEMETAJUIbI (31 uac).

Knaccuduxarms
MIPOCTHIX BELLECTB.
Bonopon

Knaccudunmposats Heopranndeckue Bemiectsa. O0600maTs 3HAaHUA
U JIeaTh BBIBOJBI O 3aKOHOMEPHOCTSX U3MEHEHHUH CBOICTB
HEMETAJUIOB B Ilepuojax u rpymnmnax Ilepuoaudeckon cucteMsl.

XapakTepu30BaTh 00IIHE CBOHCTBA 01arOpOIHBIX (MHEPTHBIX ) Fa30B.

[Iporuo3upoBaTh CBOMCTBA BOIOPOJA U €TO COEAMHEHUN Ha OCHOBE
3HaHu# o [leproanyeckoM 3akoHe. XapakTepu30BaTh HAXOXKAECHUE B
IpUPOJE, CBOMCTBA, OMOIOTHUECKYIO POJIb U 00JIACTH IPUMEHEHUS
Bozopona. HabironaTe W onMChIBaTh AEMOHCTPUPYEMBIE OIIBITHI

Texymmit

YO

1 Hemensa

T'anorensr

XapakTepru3oBaTh 001He CBOHCTBA 31eMeHTOB VII rpymnms! raBHOM
noarpynnbl. OOBSICHITH 3aBUCUMOCTD CBOMCTB BELIECTB OT UX
coctaBa u ctpoerus. O000IaTh 3HAHUS U JIENIaTh BEIBOJIBI O
3aKOHOMEPHOCTSIX H3MEHEHHH CBOWCTB rajoreHoB. [Iporao3upoBars
CBOMCTBA HEU3YYCHHBIX 3JICMECHTOB U UX COGILI/IHCHI/Iﬁ Ha OCHOBC
3HaHui o [lepuoanueckom 3akoHe. OOBSICHATH B3aUMOCBSI3U MEKIY
HaX0XJIEHUEM B MPUPOJIC, CBOUCTBAMH, OMOJIOTHYECKON POIIBIO U
00J1acTAMH TPUMEHEHHsI N3y9aeMbIX BEIIECTB

Texkymmit

JI/pNel

1 Hemens

Xiop

OOBSICHATH 3aBUCHMOCTB CBOICTB XJIOpa OT €0 CTPOCHHUSL.
OOBSICHATH B3aMMOCBSI3U MEXK]Ty HAXOXK/IEHUEM B TIPUPO/IE,
CBOICTBaMH, OHOJIOTHYECKON POJIBIO M 00JIACTSMH TIPHMEHEHHS
xJiopa. XapakTepu30BaTh MPOMBIILUICHHbIC U JabopaTopHbIe
crocoObI morydenus xjaopa. CoboaTh MpaBuiia ¥ IPUEMBI
0e30nacHOM paboOThl C XMMUYECKUMH BELIECTBAMH U J1a0OpaTOPHBIM
000pyToBaHHEM

Texkymmii

YO u JIP

1 Henens

Kucnopoansie
COEMHEHUS XJI0pa

XapakTepru3oBaTh CBOMCTBA KUCIOPOIHBIX COEIMHEHUH XJIOpa.
ComoCTaBISITh XUMAYECKHE CBONCTBA KHCIOPOIHBIX COSTUHEHUI
XJIOpa ¢ 00JIacTAMU NMpUMeHeHus. Habnmronats 1eMOHCTpUpYEeMbIE H
CaMOCTOATEJIBHO MPOBOJUMBIE OMBITHI.

Texymmii

TECT

2 "Henems

XJI0pOBOJIOPO/I.

OOBACHSTH 3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTAaBA U

Texymmii

JI/pNe2

2 "Henes




CounsHas KMCI0Ta

CTpoeHUs. XapaKTepru30BaTh CBOMCTBA XJIOPOBOJAOPOAA U COMSTHON
KHCIIOTHI. XapaKTepU30BaTh MPOMBIIUICHHBIE U JJA0OpaTOpHEIE
CHOCOOBI MOIYYEHUS COJISTHON KUCIIOTHI

6. ®rop, Opom, Hog u ux | O600mATE 3HAHUS U AeTaTh BBIBOABI O 3aKOHOMEPHOCTSIX Texymuit JI/pNe3 2 Hepes
COEIMHEHHUS W3MEHEHUI CBONCTB ranoreHoB. OOBSICHITH 3aBICHMOCTH CBOICTB
BEIIECTB OT UX COCTAaBa U CTPOCHUS. XapaKTepu30BaTh CBOMCTBA
¢dTopa, Opoma, noaa U ux coequHeHU. COMOCTaBIATE XUMHYECKHE
cBo¥icTBa (hropa, Opoma, HO/Ia U UX COSAMHECHUN C 00JIaCTsIMH
npumeHeHus1. CoOronaTh paBuia | MPUEMBI 0€30TTaCHOM pabOTHI C
XIMHYECKAMH BEIIECTBAMH U JJA0OPAaTOPHBIM 000PYJIOBaHHUEM
7. [Ipaktuueckas padora | [IpoBoauTH XUMHUUECKHIA IKCTIEpUMEHT HabronaTh 1 onuchIBaTh Texymuit IT/pNel 3 Hegens
No 1. Pewienue CaMOCTOSITETTFHO TIPOBOIUMBIE OTBITH. COONIOIATh paBUiIa U
AKCIIEPUMEHTANBHBIX MpreMbl 0e30TacHO paboOThl ¢ XUMUYECKHMH BEIIECTBAMU H
3aJ1a4 1o TeMe nab0opaTOpHBIM 000PYAOBaHUEM
«l"asmoreHp»
8. XaabKOTEHBI XapakTepru30oBaTh OOIHE CBOHCTBA XaNbKOTeHOB. OOBSICHATH Texymuit YO 3 Henens
3aBHICHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUSL.
00001aTh 3HaHMSI U JCJaTh BEIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHUH CBOMCTB XanbKoreHOB. OOBSICHATH B3aMMOCBS3H MEXKIY
HaX0XJIEHUEM B MIPUPOJIC, CBOUCTBAMH, OMOJIOTHYECKON POIIBIO 1
00JIACTSIMH TIPUMEHEHHSI N3y4aeMbIX BEI[ECTB
9. O30H - aJIOTPOITHAS XapakTepru30BaTh 030H KaK aJZIOTPOITHYH0 MOAUDUKALINIO Texymmii YO 3 Henmens
MouHUKaIus kuciopona. ConocTaBisITh POJIb 030HA B BEPXHUX U HIKHHX CIOSX
KHCIIOpoJa atMocdepsl. OOBACHITH 3aBUCIMOCTh CBOMCTB 030HA OT €ro
ctpoerns. CpaBHUBATh CBOICTBA 030HA M KHUCIIOPO/IA.
10. ITepoxcun Boopoga 1 | XapakTepu3oBaTh BOLY U IEPOKCH] BOLOPOJA KAK BOJOPOIHBIE Texkymmii Jl/pNed 4 "enens
€ro MPOU3BOJHbIE coeanHeHus kucinopoaa. CpaBHUBATh CBOMCTBA BOABI U IIEPOKCUAA
BOZIOpOa. XapaKTepru30BaTh MEPOKCH BOAOPOa KaK OKUCIUTETh H
BOCCTaHOBHUTEIIb.
11. Cepa OOBACHATH 3JIEKTPOHHOE CTPOCHHUE MOJIEKYJT U3YYEHHBIX BEIIECTB. Texymui YO 4 Henens
OOBSICHATH 3aBUCHMOCTB CBOMCTB CEPBI OT €€ CTPOCHHSI.
XapakTepu3oBaTh BaKHEHIINE (PU3NIECKHE U XUMHUYECKHE CBOMCTBA
ceprl. XapakTepU30BaTh MPOMBINIJICHHBIC U 1a00PaTOPHBIE CITOCOOBI
noiry4yeHus cepbl. HabnronaTs v onmuchIBaTh AEMOHCTPUPYEMBIE
OIIBITHI
12. Ceposomopo. OOBCHATE 3aBUCUMOCTE CBOMCTB BEILIECTB OT UX COCTaBa U Texyrmmii TECT 4 geneinst

Cynbsbhuast

cTpoeHus. IIporHo3upoBaTs CBOKWCTBA COEAMHEHUI HA OCHOBE




3HaHui o [lepuognueckom 3akone. OOBSICHATH B3aUMOCBSI3H MEXKTY
HaxO0XXJIECHHEM B TIPUPOJIE, CBOHCTBAMH, OMOJIOTHICCKON POIIBIO U
o0acTIMu MpUMEHEHHS U3y4aeMbIX BeniecTB. Habmoaars u
ONHCHIBATH IEMOHCTPUPYEMBIC OTBITHI

13 CepHHUCTHIH Ta3 OOBACHATH B3aMMOCBSI3M MEXy HaX0XK/IEHHEM B IIPHUPO/IE, Texymuit YO 5 Hemensa
CBOMCTBaMH, OMOIIOTHYECKOH POJIBIO U 00TACTAMU TPUMEHEHHS
H3y4YaeMbIX BEIIECTB. XapaKTepH30BaTh CIOCOOBI OITyUYEHHS U
CBOHCTBa M3y4yaeMbIX BemecTB. HabmoagaTe 1 onuckeBaTh
JEMOHCTPHUPYEMBIE OTIBITHI
14, CepHbIil aHTHIPHT 1 OOBACHATH NEKTPOHHOE CTPOCHUE MOJIEKYJT H3yUSHHBIX BEIIECTB. Texymuit JI/pNe5 5 Hemensa
CepHas KMCIIOTa XapakTepru3oBaTh BAKHEUIINE XUMUYECKHE CBOMCTBA CEPHOIO
aHTUApUIA U CEpHOU KUCIOTHL. COMOCTAaBIATh XUMUYECKHE CBOMCTBA
CEpHOI KUCIOTHI ¢ 001acTaMu npuMeHeHws. VccienoBats cBoMCTBa
M3y4YaeMbIX BemecTB. MeHTHUIMPOBaTh CEPHYIO KHCIIOTY H €€
COJIM C TIOMOIIBIO KaYeCTBEHHBIX peakunii. HabmronaTs
JIEMOHCTPHUPYEMBIE U CAMOCTOSTEIHHO IIPOBOJVMBIE OTBITHI.
15. [IpakTidaeckas padora | [IpoBOANTH XUMHUECKUH IKCTIEPUMEHT IT0 UACHTH()UKAIINYA HOHOB Texymuit [1/pNe2 5 Hepens
No 2. Pemienue BOZIOPO/Ia U CYIb(paT-uOHOB, XJIOPHI-HOHOB, U3YUYCHUIO CBOICTB
9KCIIEPUMEHTAIbHbIX cynb(uTOB U cynbhuaoB MeTaiuioB. HabmoaaTs u onuchBaTh
3a/1a4 1o TeMe CaMOCTOSITETTFHO TIPOBOIUMBIE OTBITH. COOMIOIATh TpaBUIa U
«XaJabKOTE€HBI» npuemMbl 6e30macHON paboThl ¢ XUMUYECKUMHU BEIIECTBAMH H
71a60paTOPHBIM 000pyIOBaHHEM
16. Pemenue 3amau u CocTaBisTh ypaBHEHUSI PEAKLIMI, C TOMOLIBI0 KOTOPBIX MOXKHO Tekymmii Peiienue | 6 Henens
BBITIOJTHEHHE OCYIIECTBUTH IETIOYKH MPeBpanieHnii BemecTs. OCyIecTBIsITh 3aaq
YIPaXHEHUH TI0 TEMaM | pacydeThl [0 XUMHYECKUM YPaBHEHUSAM.
«l"anorens» n
«XaJIbKOTr€HbI
17. DJeMeHThI MOArpyNbl | XapakTepru30BaTh OOLIME CBONCTBA 3JIEMEHTOB MOATPYIIILI a30Ta. Texymui YO 6 Henens
azoTa OOBSICHATH 3aBUCHMOCTB CBOMCTB BEILIECTB OT UX COCTABa U
ctpoenns. O600MATh 3HAHUS U €TaTh BHIBOJIBI O 3aKOHOMEPHOCTSIX
M3MEHEHUI CBOMCTB M3y4yaeMbIX BemecTB. [Iporaosuposars
CBOMCTBA HEM3YUEHHBIX FIIEMEHTOB U MX COCTMHEHHI HA OCHOBE
3HaHuil 0 IleproanyeckoM 3aKOHe.
18. Asor OOBSACHATH 3aBUCUMOCThH CBOWCTB a30Ta OT €r0 CTPOCHUSI. Texymmii YO 6 Henensd

XapaKTepI/BOBaTB Ba)KHEHIIIME (bmanecm/le M XHUMHYECKHE CBOMCTBA
azora. ComocTaBIsATh XUMHUECKHE CBOMCTBA a30Ta C 00JIaCTIMHA
IIPUMCHCHHS. XapaKTCpI/BOBaTI) IIPOMBIIIIJICHHBIC 1 na6opaT0pHLIe




CIIOCOOBI TMOJIYy4YCHHUS a30Ta

19

AMMHak u coinn
aMMOHHS

OOBICHATH 3aBICHMOCTD CBOMCTB aMMHaKa OT €T0 CTPOCHHS.
XapakTepru3oBaTh aMMHUAK KaK BOCCTAHOBHUTEIh. XapaKTepU30BaTh
BaOKHEHININE (PU3NICCKHE U XUMUYCCKHE CBOMCTBAa aMMHaKa H COJIeH
amMMoHus. CoOCTaBIAT, XUMHYCCKHE CBOMCTBA aMMHUAKa W COJICH
aMMOHWS ¢ 00JIaCTSMU NMPUMEHEHNUs. XapaKTepru30BaTh
MTPOMBINIICHHBIE CIIOCOOBI MOTy4eHUs: aMmMuaka. Vccnenosarhb
CBOWCTBA U3ydaeMbIX BelecTB. HabnmronaTs 1eMOHCTPUPYEMBIC H
CaMOCTOSITEIBHO MPOBOJIUMEBIE OTIBITEL. HabnromaTh XuMuieckne
pEaKIMy ¥ OIHCHIBATH HX C IIOMOIIIBIO POJTHOTO S3bIKA U SI3bIKA
xumun. CoOIoaTh MpaBwiia U MPHUEeMbl 0€30I1aCHON paObOThI C
XHUMHYECKUMH BENIECTBAMH U 1a00paTOPHBIM 000PYI0BAHUEM

Texkymmii

JI/pNe6

7 Henens

20

[IpakTidaeckas padora
No 3. «Ilomyuenue
aMMHaKa U U3y4CHUC
€ro CBOMCTB»

[TpoBOIUTE XUMHYECKUH IKCIIEPUMEHT IO ITOJYIeHHIO aMMHUaKa 1
W3YUYCHHIO ero cBoiicTB. HabmoaaTk 1 onmuchIBaTh CAMOCTOSITEILHO
IMPOBOJUMBIC OMNLITHI C IOMOIIBIO POJHOTO A3bIKAa U SA3bIKa XMMUU.
CobmoaTh mpaBmiia ¥ MprUeMbl 0€30MacHOi pabOThI C XUMUIECKHMU
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM

Texkymmit

I1/pNe3

7 Henens

21

Oxcuasl a30Ta

OOBSICHATH 3aBUCHMOCTB CBOMCTB OKCHAOB a30Ta OT UX COCTaBa U
CTPOEHHUs. XapaKTEpU30BaTh BaXKHEHIINE XUMUYECKUE CBOMCTBA
OKCHJIOB a30Ta, a30TUCTON KHACIOTHI U HUTPUTOB. XapaKTEPHU30BaTh
HUTPUTHI KaK OKUCIUTENHN U BOoccTaHOBUTENH. HabmonaTs u
OIUCBIBATH IEMOHCTPUPYEMBIE OIIBITHI

Texymuit

CP

7 Henens

22

A30THas KHUCJIOTa U €€
COoJIn

XapakTepru3oBaTh BakHeHIINe (U3NIECKUe U XUMHUUECKIE CBOWCTBA
A30THOW KUCIIOTHI U HUTPATOB. XapaKTEPHU30BaTh OTHOIICHHUE
A30THOU KUCIIOTHI K MeTaJIaM, OOBSCHSITh 3aBUCUMOCTD IIPOJIyKTa
BOCCTAHOBJICHHS a30THOM KHCIIOTHI OT aKTUBHOCTH METaJljia U
KOHIIEHTPALIMH KUCIIOTHI. XapaKTepPH30BaTh CHOCOOBI IIOIyYEHHS
a30THOM KUCIOTHI. HaGmronaTh 1 OMKCHIBATh IEMOHCTPUPYEMBIE
OTIBITHI

Tekymmii

CP

8 Henens

23

dochop

XapakTepu3oBaTh aJUIOTPOIHbIE MoauHUKamy Gocdopa.
CpaBHuBaTh Oenblii 1 KpacHbIl Gocop. XapaKkTepu3oBaTh
BayKHEHIIINE (PU3NIECKHE U XUMHUYECKHEe CBOMCcTBa (ocdopa.
HabnronaTh v ONUCHIBATh JEMOHCTPUPYEMBIE OIBITHI

Tekymmii

YO

8 Henens

24

docdopHbIii aHTUAPH]
u ¢ocdopHble
KHCIIOTBI

XapakTepHu3oBaTh BakHelne Gru3ndeckue 1 XUMHUYECKUE CBOMCTBA
¢dochopHoro anruapuaa, GochopHbIX KUcIoT 1 hochaTos.
CormocTaBisiTh XUMUYECKUE CBOWCTBA (POCHOPHBIX KUCIOT U UX
coJiedi ¢ 001acTIMU NPUMEHEHHUSL.

Texymuit

TECT

8 Hemens




25

[IpakTnueckas padota
Ne 4. Pemrenue
9KCTIEPUMEHTATBLHBIX
3a7a4 o TeMe
«DJIEMEHTHI
MOJIPYIITIBI 30T

[TpoBOAMTE XMMHUYECKHUI SKCIICPUMEHT 110 UIACHTU(DUKAIIUN HOHA
aMMOHU, hocdaT-HoHa, UCCICTOBAHNIO CBONCTB a30THOU U
dbocdopHoii KUCIOT, coneit ammoHust. HabmonaTh 1 onmchIBaTh
CaMOCTOSITEIILHO IPOBOIUMBIC OIBITHI C IIOMOIIBIO POTHOTO SI3bIKA U
si3pIka XuMuH. CoOIroaTh MpaBwiia U IPHEMBI 0€30TIacCHOH paboTHI ¢
XMMHYECKAMH BENIeCTBAMH U 1a00paTOpHBIM 000PYI0OBAHUEM

Texymmii

I1/pNed

9 Henensd

26

Yraepon

OOBSACHATH 3aBUCUMOCTh CBOWCTB YIJIEpPOJia OT €ro CTPOCHHUS.
XapakTepHu30BaTh ¥ CPAaBHUBATH aJNIOTPOITHBIC MOAU(DUKAIIUN
yriaepoja. XapakTepr30BaTh BaXHEUIIME QU3NIECKUE U XUMUIESCKHC
CBOWCTBa yriiepoaa, kapounos. ComocTaBiIsATh XUMHYCCKHE CBOHCTBA
yriepojia u KapOuIoB ¢ 00JacTsIMu mpuMeHeHus. Habmonats u
OIMCHIBATh IEMOHCTPUPYEMBIC MaTSPUAIIBI

Texymmii

YcrHas u
MUCHMCHH
as pabora

9 Henens

27

CoenuHenus yriepoaa

XapakTepru3oBaTh BayKHEHINE (PU3NIECKIE U XUMUIECKHE CBOIICTBA
coeauHeHuH yriepona. CpaBHUBATb CrmpoeHue U CBOMCTBA
YTIEKUCIIOTO U yTapHOro ra3oB. ComocTaBIsATh XUMUYECKHE
CBOWCTBa COETUHEHNH yTiiepoja ¢ 00JacTIMA IPUMEHEHHS.
WnenTnduuuposars KapOOHAT-MOHBI C TOMOIIBIO KAUE€CTBEHHBIX
peakuuii. MccienoBath cBOWCTBa M3yyaeMbIX BemlecTB. HaOmoaate
JIEeMOHCTPHUPYEMBIE U CAMOCTOSTENBHO TPOBOAUMBIE OIIBITHI.
Habnronate XxuMHu4ecKkne peaky ¥ OMHUCHIBATh X C TIOMOIIBIO
POJHOTO A3bIKAa U A3bIKAa XMMUH. COGJIIOI[aTB ImpaBuia U IMMPUEMBI
0e30macHoi paboThl C XMMUYECKH MU BEIIECTBAMU H JIAOOPATOPHBIM
00opyToBaHHEM

Texkymmit

JI/pNe7

9 Henens

28

Kpemnunii

OOBACHATH 3aBUCUMOCTH CBOMCTB KPEMHHS OT €TI0 CTPOCHUSI.
XapakTepu3oBaTh BaKHeHIINE (PU3NISCKUE U XUMUYECKHE CBOMCTBA
kpeMHus. COMOCTaBIsATh CBOMCTBA KPEMHUS C 00JIACTSIMH
npuMeHeHus. HamronaTes 1 ONHCHIBaThH IEMOHCTPHPYEMBbIE
MaTepuabl

Tekymmii

YO

10 enens

29

CoenuHeHUsT KpEMHUS

XapakTepu3oBaTh BaKHeHIINE (PU3NICCKUE U XUMUYECKHE CBOMCTBA
coequHeHNH kpeMHMs1. CpaBHUBATh CTPOEHHUE U CBOWCT Ba
YIIIEKHUCIIOTO ra3a u okeuaa kpemuus (IV). ConoctaBisiTe
XMMHUYECKHE CBOMCTBA COSIMHEHUI KPEMHHS C 00TIacTIMU
NpUMeHeHus. MccnenoBaTh CBOMCTBA H3y4aeMbIX BEIIECTB.
HabnronaTh 1 onucHIBaTH CAMOCTOSITEIBHO TPOBOIUMBIE OTIBITHI.
HabmonaTs XxuMudeckre peakliii ¥ OMUCHIBATh MX C MTOMOIIIBIO
POJTHOTO sI3bIKa U s13bIKa XUMUHU. COOII0IaTh TPaBHiIa U IPHEMBI
Oe3onacHOM pabOThl C XMMUYECKUMH BEIIECTBAMU H

Texkymmii

J/p
NoNe8,9

10 Henensa




71200paTOpHEIMOOOPYAOBAHHEM

30 Oo6o0mmaroree CocCTaBATh CpaBHUTENBHBIC M 0000MImaronTie cxeMsl. [IpoBoauTh Texymuit Cp 10 Henens
[IOBTOPEHHE TI0 TEME pacueTsl 10 XMMUYEeCKUM (GOopMyJiaM U YPaBHEHHUSIM PEaKLUil.
«Hemetanmb» Ocy1ecTBIsATh MO3HABATENBHYIO pe(ICKCUIO B OTHOILICHUN
COOCTBEHHBIX JOCTHXECHUH B POLIECCE PEIICHNS YIEOHBIX U
[I03HABaTENbHbBIX 33134
31 Kontponbnas padora | OcyliecTBISATh MO3HABATENbHYIO PE(ICKCHIO B OTHOLICHUH Tematuueckmii | K/pNel 11 nenens
Ne 1 mo teme COOCTBEHHBIX JOCTHKCHUH B MPOIIECCE PEIICHUsT YIeOHBIX U
«Hemetanab» [I03HABaTENbHbBIX 33124
TEMA 2. OBLILIME CBOVICTBA METAJUJIOB (2 yaca).
32 CBoiicTBa U METOMBI OOBSCHATH 3aBUCUMOCTh CBOWCTB METAJUIOB OT UX CTPOCHUSL. Texymuit YO 11 nenens
MOJYYEHUS] METAIUIOB | XapaKTepru30BaTh OOIIHe XMMUYECKUE CBOMCTBA METAIIOB KaK
BOCCTAHOBHUTEJIEH HA OCHOBE CTPOCHUS UX aTOMOB U TIOJIOKEHUS B
NIEKTPOXUMHUUYECKOM PSAAY HANPSKEHUH METaJLIOB.
XapakTepru3oBaTh CIIOCOOBI MOMYYCHUSI METAIJIOB U3 Py U
MHUHEPAJIOB.
33 CrnaBsl XapakTepru3oBaTh OCOOEHHOCTH CIDIABOB. XapaKTepPH30BaTh Tekymmit YO 11 nenens
HanboJiee W3BECTHBIC CILIABBL.
TEMA 3. METAJUIbI T'JTABHBIX TTOATPVIIII (11 gacoB)
34 Oo6mas XapakTepr30oBaTh 00IIHE CBONCTRA MIEIOYHBIX METAJLIOB. Texkymuit TECT 12 Henens
XapaKTepUCTUKA OOBSACHATH 3aBUCHMOCTb CBOMCTB ILIEJIOUYHBIX METAJUIOB OT
HIETIOYHBIX METAUIOB | cTpoeHus. O000mAaTh 3HAHUS U JIeNIaTh BEIBOABI O 3aKOHOMEPHOCTSIX
HW3MEHEHUI CBOMCTB IIEJIOYHBIX MeTaIIOB. [[porno3upoBaTh
CBOWCTBA HEM3YUYECHHBIX JIEMEHTOB U UX COEIMHEHUH Ha OCHOBE
3HaHui o Ilepuognueckom 3axone. UAeHTUPHULINPOBATH IETOYHbIE
METaJUIbI 10 [IBETY IUIAMEHM UX COJIEH.
35 Hatpuii u xanuit OOBSICHATH 3aBUCHMOCTB CBOMCTB HATPHS U KUl OT UX CTPOCHHUSL. Texkymmii JI/pNel0 12 nenens

XapakTepu3oBaTh BaKHEHUIIINE XUMHUIECKUE CBOMCTBA HATPUS U
kamnust. CpaBHUBaTh CBOWCTBA HATPUS U Kanusi. OObSCHSITH
B3aMMOCBSI3U MEX/Iy HaX0X/ICHUEM B IPUPOJIE, CBOWCTBAMH,
OMOJIOTUYECKON POJIBIO M 00JIACTSIMUA IPUMEHEHHSI HATPHS U KaJusl.
XapaKTepu30BaTh NPOMBIIUICHHBIE U JIAOOPAaTOPHBIE CLIOCOOBI
nosrydeHust Hatpusl. HabmogaTs teMoHCTpUpyeMble U
CaMOCTOSITEIBHO MTPOBOIUMBIE ONBITHI. HabmronaTe xuMuueckue
peaKyy ¥ ONMKCHIBATH UX C MIOMOIIBIO PYCCKOTO S3bIKA U SI3bIKA
xumun. CoOJI0aTh MpaBuiia ¥ MPHUEMbl 0€30I1aCHON paOOThI €
XMMHYECKUMH BEUIECTBAMH U J1a00PaTOPHBIM OIBITOM




36. CoennHeHus HaTpUst U | XapaKTepu30BaTh BaKHEHMIIINE XUMUYECKHE CBOMCTBA COETMHEHUM Texymmii J/pNel 12 nenens
Kaus HaTpHA U Kanus. XapaKTepu30BaTh COMY U €AKUI HATpP KaK
BakHelmne coenHeHus HaTpusl. CONOCTaBIATh XUMHUECKHE
CBOIWCTBA COCAMHEHMH HATPHS U KaJusl ¢ 00JIaCTAMHU MPUMEHEHHS.
HccenenoBathk cBOWCTBA U3yYaeMbIX BEIIECTB.
37 Oo6mrast XapakTepru30BaTh OOIIHE CBOMCTBA SJIEMEHTOB IIIaBHON MOATPYNIel | Texymiuit TecT 13 menens
XapaKTepUCTHKA I rpynimbl. OOBACHATH 3aBUCUMOCTD CBOWCTB 3JIEMEHTOB TJIaBHOU
3JIEMEHTOB IJIaBHOMN noarpynmsl 11 rpynmet ot ctpoenust. O6001maTes 3HaHUS U AeTaTh
noarpynmnsl Il rpynnel | BEIBOJABI O 3aKOHOMEPHOCTSIX U3BMEHEHUI CBOWCTB 3JIEMEHTOB
rnasHoM noarpymnmnsl II rpynnel. IIporano3upoBats cBOKCTBA
HEU3YyYEHHBIX 3JIEMEHTOB U UX COEAMHEHUI Ha OCHOBE 3HAHUI O
[lepuoanueckom 3akoHe. aeHTUPHUINPOBATH I1IE€T0YHO3EMEIbHBIE
METaJIIBI IO [IBETY IUNIAMEHU MX COSOUHEHUHN.
38 Maruuii u ero OOBSICHATH 3aBUCHMOCTB CBOMCTB MarHus OT €r0 CTPOCHHUSL. Texymuit Jl/pNel2 13 nepens
COCIMHEHUS XapakTepu3oBaTh BaKHEHIINE (U3NISCKIE U XUMUYCCKHE CBOMCTBA
Mar"us 1 ero coeinHeHuil. COnocTaBIsITh XUMUUECKUE CBONCTBA
MAarHus M €ro COeqUHEHUH ¢ obmacTsamu npuMeHenus. CobmoaaTh
MpaBuiia ¥ MPUEMbl 0€30MaCHON padOThI C XUMUYECKUMHU
BEIIECTBAMHU U JJa0OPaTOPHBIM OIBITOM
39 Kampimii u ero XapakTepru3oBaTh BayKHEHINE GU3NIECKIEe U XUMUYEeCKHe cBoiicTBa | Tekymuit JI/pNel3 13 nenens
COETUHEHUS KaJIpIus U ero coequHeHn. OOBSICHITH 3aBUCUMOCTH CBOICTB
KaJIBIUs OT ero cTpoeHus. COnocTaBiIsTh XUMHUECKHE CBOWCTBA
KaJIbIIMS M €ro coeIMHEeHuH ¢ o0nactaMu npuMeHenus. McecnenosaTs
CBOICTBa M3y4yaeMbIX BemecTB. Habmonars 1eMOHCTpUpyeMble U
CaMOCTOSITEIIFHO IPOBOIUMBIE OTIBITHI.
40 ’KecTtrocTh BOABI U XapakTepu30BaTh BU/IbI JKECTKOCTH BOJBI. XapaKTepU30BaATh Texymmii Jl/pNel4 14 nenens
CIIOCOOBI ee CHOCOOBI YCTpaHEHUS KECTKOCTH Bobl. HabmoaaTe 1 onucsBaTh
yCTpaHeHHS CaMOCTOSITETIFHO IPOBOIMMBIE ONBITH. HaOmronaTe XuMuieckue
peaKkny U OMHCHIBATh UX C MTOMOIIIBIO POTHOTO A3BIKA U SI3bIKA
xumun. CobironaTh paBuiIa U MpUEeMbl 6e301acHoN paboThI ¢
XMMUYECKUMH BELIECTBAMH 1 J1a00paTOPHBIM OIIBITOM
41 AmroMuHAR — OOBACHATH 3aBICHMOCTD CBOMCTB QTFOMUHUS OT €70 CTPOCHHS. Texyrmmii JI/pNel5 14 genensa
XMMHUYECKUH 371eMeHT | XapaKTepu3oBaTh BaKHeWIe GU3NIECKUE U XUMHUECKHE CBOWCTBA
U TIPOCTOE BEILECTBO amoMuHNA. CONOCTaBIATE XUMUYECKHE CBOMCTBA aTFOMUHHUSA C
o0JacTIMy IpUMEHEHHs. XapaKTepHu30BaTh MPOMBIIIICHHBIH CITOCO0
MOJTy4eHHs] alOMUHUS. MccinenoBaTh CBOMCTBA H3Y49aeMbIX BEIIECTB.
42 CoennHenus XapakTepHu30BaTh Ba)KHEHIINE XUMHUYECKUE CBONCTBA COEAMHEHUI Texymuit Jl/pNel6 14 nenens




AJIFOMHUHUS

amroMuHus. OOBACHATH B3aUMOCBSI3H MEXTY HAXOXKICHUEM B
MIPUPOJIE, CBOMCTBAMH, OHOJIOTHYECKON POJIBIO COCTMHECHHMA
amroMuHus. COMOCTABISITH XUMHUYECKHE CBOMCTBA COSTUHEHUI
QTIOMUHHS C 00JIacTAMU puMeHeHus. McciienoBars CBOWCTBA
M3y9aeMbIX BEIIECTB.

43 Pemienue 3amau u CocTaBnsATh YpaBHEHHS PEAKIIHIA, C TIOMOIIHI0 KOTOPBIX MOKHO Texkymmii Pemienue | 15 Hepens
BBITIOJIHEHHE OCYILECTBUTH LIENOYKH MpeBpalieHnii Bemects. OcymecTBIsITh 3aga4
yIPaKHEHUH 110 TeME | pacyeThl 0 XUMUYECKUM ypaBHEHUSIM. VICTIOb30BaTh allrOpUTMBL
«MeTasl IIaBHBIX [IPU PELICHUH 3a1a4
HNOArPYIID)
44 [Ipaktudeckas padora | [IpoBOAUTH XUMUUECKHUI SKCIIEPUMEHT 10 WAeHTH(pUKauu BemecTs | Texkymmit IT/pNe5 15 nenens
Neo 5. Pewienue C IOMOLIBIO KAYECTBEHHBIX PEAKLIUN, TOJYYECHUIO COJIEH METAIIIOB
9KCHEPUMEHTAIBHBIX rIaBHBIX noArpyni. HaGmonars U onuceIBaTh CaMOCTOSATENEHO
3aja4 1o TeMe MIPOBOJMIMBIE OTIBITHI C TIOMOIIBIO POIHOTO SI3bIKA U SI3bIKA XUMHH.
«MeTabl TTIaBHBIX Jenatb BBIBOABI IO Pe3yJIbTaTaM MPOBEJCHHBIX XUMHIECKHX
MTOATPYTIID ombIToB. CoOMIOAaTh IpaBmiia U IPUEMbI 0€30TIaCHOM PaboTHI C
XMMUYECKUMH BELIECTBAMH 1 J1a00paTOPHBIM OIBITOM
TEMA 4. METAJUIbI ITOBOYHBIX TTOAI'PVIIII (14 vacos)
45 Oo6mas XapakTepu3oBaTh 00IIUE CBOHCTBA IIEPEXOIHBIX METAJIOR. Texkymuit YO 15 nenens
XapaKTepUCTUKA OOBACHATH 3aBUCHMOCTb CBOMCTB IIEPEXOJHBIX METAIJIOB OT
MEPEXOTHBIX crpoenus. O6001aTh 3HAHUS | JETaTh BBIBOJIBI O 3aKOHOMEPHOCTSIX
METaJUIOB. XpOM W3MEHEHUH CBOMCTB MepeX0JHbIX MeTaioB. OObSICHATD
3aBHCHUMOCTH CBOWCTB XpOMa OT €r0 CTPOEHUSI. XapaKTepru30BaTh
BakHeHIIMe Gpu3nyeckne 1 XMMHUYECKUE CBOMCTBA XpOMA.
CormocTaBisiTh XHMHUUECKHE CBOWCTBA XpOMa ¢ 00IacTsIMU
npuMeHeHusi. HabmroaTh U ONUCHIBATh IEMOHCTPUPYEMBIE OTIBITHI
46 AnvunuctpatuBHas | O0o0OmaTe 3HaHUS W Je€7aTh BBIBOJABI O 3akoHOMepHOCTsX | Tematumueckuii | KP 16 Henens
JUarHOCTUYeCKas W3MEHEHUM  CBOMCTB  OpPraHMYECKUX  COCIUHEHUH B
KOHTPOJbHAS 3aBUCHMOCTH oT 1504 CTPOCHHUSI. Ocy1iecTBiIsITh
pabora. MO3HABATENbHYI0 PEQIIEKCHI0 B OTHOIIEHMH COOCTBEHHBIX
JOCTIDKEHHM B TIPOIECCe  pPEIICHHUs]  YYCOHBIX 5
IMO3HABATENbHBIX 3a1a4
47 CoennHeHus xpoMma. XapakTepHu30BaTh Ba)KHEHIINE XUMUYECKUE CBOMCTBA COEINHEHUIN Texymui J/pNel7 16 Henens

3aBHCUMOCTD
KHUCJIOTHO-OCHOBHBIX U

Xpoma. VYcraHnaBiauBaTh 3aBHCUMOCTD MCKAY KUCIIOTHO-OCHOBHBIMHU
CBOMCTBaAMH OKCHJI0B M THAPOKCHUJIOB XpOMa U 3HAUCHHUEM CTCIICHU




OKHCIIUTEJILHO-
BOCCTAHOBHUTEJIbHBIX
CBOMCTB OT CTCIICHHU
OKHCIICHHS MeTaJllIa

OKUCJICHUs. XapaKTepru30BaTh aM(POTEPHBIC CBOMCTBA OKCUIA U
ruapokcuaa xpoma (I11). OnuceiBaTh B3aUMHBIE TIEPEXOIBI XPOMATOB
u auxpomatoB. MccnenoBaTh CBOWCTBA H3y4aeMbIX BEIICCTB.
HaGroaTh 1eMOHCTPUPYEMBIC U CAMOCTOSTEIBHO TIPOBOIUMBIC
OTIBITHI.

48

Mapranen

XapakTepru30BaTh BaKHEHIITNE (PU3HIECKHE U XMMHUIECKUE CBOMCTBA
Maprasia u ero coeuHeHn. OOBSICHATH 3aBUCUMOCTD CBOHCTB
Maprasua ot ero crpoeHus. ComnocTaBisTh XUMHYECKHE CBOHCTBA
Maprasua 1 €ro COeJUHEHUI ¢ 00JacTIMU IPUMEHEHHU.
Xapaktepn3oBaTb okcu Mapraniia (IV) kak oKucIuTe s u
KaTaJln3aTop, IepMaHraHaT KaJiisl Kak OKHcIuTenb. MccinenoBath
CBOCTBa M3y4aeMBbIX BeliecTB. HabmronaTs 1 omuchBaTh
J€MOHCTPALMOHHBIC H CAMOCTOSITEIBHO MTPOBOAUMBIE OIIBITHI.
H36HIO[I3TI) XUMHUYCCKUEC PCAKIIUN U OIIMCBbIBATh UX C ITIOMOLIBIO
POOHOTIO A3bIKA U A3bIKAa XMMUH. CO6JIIOIL3TI> ImpaBuia U IMPUEMBI
0e30macHO pabOThl ¢ XUMUYECKUMH BEIECTBAMHE U JJA0OPATOPHBIM
OIIBITOM

Texkymmii

JI/pNel8

16 "enens

49

Kemnes3o kak
XUMHUYECKUH dJIIEMEHT

XapakTepru30BaTh KeJIe30 Kak XUMHUSCKUH 37eMeHT. OOBSICHITH
B3aMMOCBS3U MEKAY HaXOKICHUEM B IIPUPOZE, CBOMCTBAMH U
OHMOIOTHYECKOH pOJIbIo Jkene3a. McciaemoBarh CBOMCTBA N3ydaeMBbIX
BEIIECTB.

Texymmii

JI/pNel9

17 genensa

50

Keneso - mpoctoe
BEIIIECTBO

XapakTepu30BaTh >KeJIe30 Kak MpocToe BemecTBo. OObSACHATH
3aBHCHUMOCTbH CBOWCTB eJie3a OT €r0 CTPOCHUs. XapaKTepU30BaTh
BakHEH e pU3MUecKre M XMMUYECKUE CBOMCTBA JKelle3a, CliocoObI
ero noiay4deHusa. ConocTaBiaATh XMMHUYECKUE CBOMCTBA JKene3a ¢
00J1acTsIMM IPUMEHEHHsI. XapaKTepr30BaTh MPOLecc KOPPO3UH
JKeJle3a U CIIoCOOBI 3alUTHI JKejle3a OT Koppo3uu. Mcecienosarsb
CBOICTBA M3y4YaeMbIX BemecTB. HaOmoaaTe 1 onmucksBaTh
JI€MOHCTPALMOHHBIE H CAMOCTOSITEIBHO MTPOBOAUMBIE OIIBITHI.
HabmonaTs XuMudeckre peakiiiy ¥ OMUCHIBATh MX C TIOMOIIIBIO
POJTHOTO sI3bIKA U s13bIKa XUMUHU. COOI0IaTh TPAaBHiIa U IPHEMBI
0e30macHOM paboThl C XMMUYECKUMH BELIECTBAMH U J1Ja0OpaTOPHBIM
OIBITOM

Texymmii

JI/pNe20

17 Henensa

o1

CoenuHeHns Xeaesa

XapakTepru3oBaTh BaKHEUIIINE XUMUYECKUE CBOMCTBA COEITMHEHUI
xene3a. CpaBHUBATH KHCIOTHO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBUTEIILHBIC CBOMCTBA THIpokcua xkenesa (1) u

Texymmii

CP

17 Henensa




rungpokcuna sxenesa (11I). ComoctaBisiTh XUMHUUECKHE CBOUCTBA
COCTMHECHHM XKeJe3a C 00IacTIMH MPUMEHEHHUS. XapaKTepH30BaTh
MeTO/TbI TiepeBoa coeli xxenesa (11) B conu xenesa (I1I) u o6partHo.
Habnronate nemoHcTpupyemble onbIThl. HabnronaTs XuMuieckue
PEaKLMU U ONUCHIBATH X C OMOIIBI POJHOTO SI3bIKA U SI3bIKA
XUMUU

52

Menb

OOBSACHATH 3aBUCUMOCTb CBOWCTB MEJIU OT €€ CTPOCHHUS.
XapakTepu30BaTh BaXKHEHIIHE (DU3HMUSCKUE M XUMHUYCCKUE CBOWCTBA
Menn u ee coenrHeHni. CONMoCTaBISITh XUMHYECKHE CBONCTBA METH
1 €€ COCIMHECHUH ¢ 00IacTsIMU IPUMEHECHHS. XapaKTepHU30BaTh
MIPOMBIIIUICHHBIE CIIOCOOBI TTONTydeHus Menu. McciaenoBaTs CBOMCTBA
M3y4aeMbIX BemecTB. HabnromaTe U OmuchIBaTh CAMOCTOSTENBHO
MIPOBOAMMEIE OTIBITEL. COOMIOAATH MPaBHiIa U MIPUEMBI 0€30TacHOM
pabOThI C XUMUYECKMMHU BEIICCTBAMH M JIJAOOPATOPHBIM OIBITOM

Texymmii

J/pNe21

18 Henens

53

Cepebpo. 3omoTo0.
PryTh

OOBSCHATH 3aBUCUMOCTb CBOWCTB cepedpa OT ero CTpOeHUs.
XapakTepnu3oBaTh BaKHEHIINE (PU3NIECKIE U XUMUIECKIE CBOMICTBA
cepebpa u ero coennHeHNH. COMOCTaBIATh XHMHYECKHE CBOHCTBA
cepeOpa 1 ero cCoeIMHEHHUH ¢ 00IaCTIMH IPUMECHEHHUSL.
XapakTepnu3oBaTh BaKHEHINE (U3NIECKIE U XUMUIECKHE CBOIICTBA
30J10Ta ¥ €r0 COETUHEHH.

Texymmit

CP

18 Henensa

o4

Iunk

OOBSICHATH 3aBUCHMOCTh CBOMCTB IIMHKA OT €T0 CTPOSHHS.
XapakTepu3oBaTh BaKHEHIINE (PU3NICCKUE U XUMUYECKHE CBOMCTBA
IIMHKA ¥ €T0 COeTMHEHNH. XapaKTepr30BaTh CIIOCOOKI ITOTydeHUs
uuHKa. ConocTaBisiTh XMMUYECKHE CBOMCTBA LIMHKA U €r0
COEIMHEHMH C 00JIaCTIMU IPUMEHEHHSI.

Texymmii

T/pNe22

18 Henensa

95

Pemenne 3agau n
BBITIOJTHEHHE
YIPA)KHEHUH 110 TEME
«MeTaJuisl MOOOYHBIX
MOATPYIIID

CocTaBnsaTh ypaBHEHHS PEAKIIHIA, C ITOMOIIBI0 KOTOPHIX MOKHO
OCYLIECTBUTH LIEMOYKH NpeBpalieHuil BemecTB. OCylIecTBIATh
pacueTsl 0 XUMUYECKUM YpaBHEHUAM. VICTI0JIb30BaTh aJITOPUTMBI
[P pELIEHUY 3a7a4

Texymmii

Pemenue
3ajau

19 Henensa

56

[IpakTudeckas padora
Ne 6. Pemrernne
BKCHepI/IMeHTaJIBHI)IX
3aJ1a4 110 TEME
«MeTamisl HOOOYHBIX
IIOATPYIIID)

[IpoBOAUTH XUMUYECKUH SKCIEPUMEHT T10 MOTYUYECHUIO THAPOKCHAA
xenesa (1), ruapokcuna sxenesa (111), xmopuaa xenesa (1), okcuma
menu (11), aurpara mean (1), runpokcuna xpoma (I11), ruapoxcuna
LMHKA, XpoMaTa Kanus. [I[poBoIUuTh XMMHUYECKUI SKCIEPUMEHT T10
rccnenoBannio amporepHocTH ruapokcuaa xpoma (111) u
THJIPOKCHIA IUHKA. [IpOBOAMTE XUMHUYECKHIA IKCTIEPUMEHT TIO
HCCIIEI0BAHMIO B3auMmozencTeus xaopua xeinesa (1) ¢ auxpomarom

Texymuit

I1/pNe6

19 Henens




Kanus B kucioit cpene. CoOnronath npaBuiia U MpUeMbl 0€301MacHOM
paboThI C XUMHUYECKHMH BEIIECTBAMH M JTAOOPATOPHBIM OTIBITOM

57 Oo6o0maroree CocTaBATh CpaBHUTENBHBIC M 0000Mmarontie cxemsl. [IpoBoauTh Texymuit Cp 19 nenens
MOBTOPEHHE TI0 TEME pacueThl o XUMUYeCKUM (GopMyJiaM U YpaBHEHHAM PEaKLUi.
«Mertamnb»
58 KontponbsHas padota OcyIecTBIATh TO3HABATENBHYIO Pe(DIIEKCHIO B OTHOIIICHIH Tematnueckuit | K/pNe2 20 Hemens
Ne 2 o Teme COOCTBEHHBIX JOCTIKCHUH B MPOIIECCE PEIICHUsT YIeOHBIX U
«MeTabny MO3HABaTENBHBIX 33734
TEMA 5. CTPOEHUE BEIIECTBA (7 gacoB)
59 Snpo atoma. Smepasie | O000MIATE TOHATHS «SIAPOY», KIIPOTOHY, KHEUTPOHY, KH30TOIIBY, Texymuit YO 20 Hemens
peakuun «HYKIIUABI». XapaKTepu30BaTh CTPOCHUE aTOMHOTO aapa. Pa3nuuaTs
TEPMUHBI «HYKJIUJBDY U «U30TOMB. XapaKTepU30BaTh TUIIBI
PaAMOaKTUBHOTO paciiaja, THUIIBI SAEPHBIX peakiuil. OnuchBaTh
MOJTy4YeHNE HOBBIX DJIEMEHTOB MIOCPEJICTBOM SITIEPHBIX peaKInuii
60 ONEKTPOHHBIC XapakTepu3oBaTh COCTOSHUE JICKTpOHA B aToMe. O0001IaTh Texkymuit YcrHas u | 20 Henens
KOH(UTYpalluy aTOMOB | MOHSATHSI «3JICKTPOHHAS KOHPHUTYPALIUs», «IHEPTeTHUECKHH MUCHhMCHH
YPOBEHBY, «aTOMHAs OpOUTAIEY. XapaKTepH30BaTh KBAHTOBBIC as pabora
yrcia. ©opMynupoBaTh 0a30BbIe TPUHIUITEI PacIpeeIeHUs
3IIEKTPOHOB 10 opOuTassiM. CpaBHUBATh aTOMHBIE OpOHUTAIIH,
HaXOJSAIIMECs Ha Pa3HBIX YPOBHSX, IO (hOpMe M SHEPTHH.
XapakTepru30BaTh BAJIEHTHBIE BO3MOXXHOCTH aTOMOB XUMUYECKUX
3JIEMEHTOB
61 KoBanenrtnas cBsi3b 1 | KOHKpeTH3UpOBaTh MOHATHS «XUMUYECKasl CBA3bY, «BAJICHTHOCTH. Texymuit YO 21 nenens
CTPOCHHE MOJIEKYIT 006001maTh MOHATHS «KOBAJICHTHAS HETIOJIAPHAS CBS3bY,
«KOBAJICHTHAS TOJISIpHAS CBSI3b». OOBACHATh MEXaHU3MBI
00pa3oBaHUsl KOBaJICHTHOH cBs3H. ONUCHIBATH XapaKTEPHUCTUKU
KOBaJICHTHOH cBs3u. [IpenckaspiBaTh GOpMY IPOCTHIX MOJIEKYIL.
HabmoaTh 1 ONHMCHIBaTh IEMOHCTPUPYEMBIE MaTEPHUAITBI
62 HNonnas cBs3b. O06001aTh MOHATHST KAOHHAS CBA3bY, «KPUCTAIIIMUYECKas pemeTkay, | Tekymuii YO 21 nenens
CrtpoeHue HOHHBIX «QneMeHTapHas siueiikay. OObACHATh MEXaHU3MBI 00pa30BaHUS
KpPHUCTAIJIOB HMOHHOM CBSI3U. XapaKTepU30BaTh TUIIBI KPUCTAJUIMIECKUX PEIIETOK
HOHHBIX COETMHEHUN
63 Meramnueckas cBsi3b. | O000ImaTh NOHIATHE «METAIINYecKas CBsI3b». OObACHITE Texyrmmii YO 21 "enens
Kpucramnmueckue MeXaHU3Mbl 00pa30BaHuUs METAJUINYECKOH CBS3U. XapaKTepU30BaTh
pENIeTKH METAIUIOB TUIBI KPUCTAJUINYECKUX PEHIETOK METAILIOB.
64 MexMoJIeKyJ I pHbIE XapaKkTepu30BaTh TUIIbI MEKMOJIEKYJIIPHOTO B3aUMOJEHCTBUS. Texymmii YO 22 uenpens
B3aUMO/IEHCTBUA 0000111aTh MOHATHE BOJOPOJIHAS CBA3b». OOBSICHATH MEXaHU3MbI




00pa3oBaHMs BOJIOPOJHON CBSI3H

65 Oo6o0mmaroree CocCTaBATh CpaBHUTENBHBIC M 0000MImaronTie cxeMsl. [IpoBoauTh Texymuit Cp 22 Henens
[IOBTOPEHHE TI0 TEME pacueTsl 10 XMMUYEeCKUM (GOopMyJiaM U YPaBHEHHUSIM PEaKLUil.
«CtpoeHue BelecTna
TEMA 6. TEOPETUYECKOE OIIMCAHUE XUMHWYECKHX PEAKIIUU (16 uacos)
66 TeroBsre 3 HEKTHI XapakTepru30BaTh TEIIOBBIE AP (HEKTHI XUMHIESCKUX PEAKIIHH. Texymuit YO 22 Henens
XUMHYIECKUX peakmuii | O000ImaTh MOHATHS «3K30TEPMHUYECKas peaKITusy,
«@HAOTEpMHUYECKas peakuus». ONUCHIBaTh TEPMOXUMHUUECKHE
peakiuu. PaccunThiBaTh TEIOBBIE 3P PEKTH XUMUIECKUX PEAKLIUH.
OmnpenensiTe NOHATHE «3HTAIBIUD. ONpeAessiTh TEIIOThI
oOpasoBanus BemlecTB. HaOmoaaTe M oNuChIBaTh IEMOHCTPHPYEMbIE
OTIBITHI
67 3akoH ['ecca ®opMynupoBaTh 3akoH ['ecca u cneacTBue u3 Hero. PaccunteiBath Texkymmit Pewenue | 23 nepens
TEIUIOTHI PEaKLUHU Yepe3 TEIUIOThl 00pa30BaHMs BEIIECTB. 3amay
PaccunThiBaTh TEIJIOTHI peaKUUU YEPE3 SHEPTUU CBSI3EH
68 Outponus. Bropoit ®opMyarpoBaTh BTOPOil 3aK0OH TepMoarHaMUKU. OnepupoBaTh Texymmii YO 23 Henpens
3aKOH TEPMOJIMHAMUKHU | IOHATHEM «IHTPOIUSI»
69 Oneprus ['nbbca n XapakTepru3oBaTh dHepruto [ nodca Kak TepMOAMHAMUIECKYIO Texymuit YO 23 menens
KpUTEpUHU ¢ynkuuio. [Iporao3upoBaTs BO3MOKHOCTh MMPOTEKAHUS XUMHYCCKHX
CaMONPOU3BOJBHOCTH | PEaKIMil HA OCHOBE UMEIOIINXCS 3HAHUI 0 XMUMUYECKOU
XMMUYECKUX PeaKUui | TepMOJUHAMUKE. XapaKTepU30BaTh KPUTEPUH CAMOIIPOU3BOIBHOCTH
XUMUYECKUX PEaKIUI
70 Pewenue 3anay no OcyIecTBISATh pacyeThl TEMIOBLIX 3(h(}HeKkToB XuMUiecKkux peakuuii | Texymuii Pemenne | 24 nenens
TeMe «XUMHYeCcKast Ha OCHOBE JIJaHHBIX O TEIUIOBOM 3(¢dekre 0OpazoBaHus BELIECTB. 3aga4y
TEPMOIUHAMUKAY [IporHo3upoBaTh BO3MOKHOCTb MIPOTEKAHUSI XUMUYECKUX PEaKIU
Ha OCHOBE MMEIOIIUXCS 3HAHUH 110 XUMHUUYECKON TEPMOJUHAMUKE.
OcymecTBIsATh pacyeThl 10 XUMHUUECKUM (HOpMyIaM.
71 CkopocTh XUMHUECKOH | XapaKTepru30BaTh CKOPOCTh XUMHUECKON peakun. OObSICHATH Texymui YO 24 nenens
peakuuu. 3aKoH 3aBHCHMOCTH CKOPOCTH XUMHUECKOH peakiini OT pa3IHuHbIX
JIEHCTBYIOLIUX MacC ¢dakTopoB. DopMynupoBaTh 3aKOH JielicTBYOMMX Macc. Habmronats
Y OTIMCHIBATh JEMOHCTPHUPYEMBIE ONBITHI
72 3aBUCUMOCTh OmnpenensTs NOHATHS «TEMIIEPAaTyPHbIH KO3QULIHMEHT CKOPOCTIY, Texymuit YO 24 nenens
CKOPOCTH PEaKIMK OT | «3Heprus aktuBaiuuy. @opmynuposats npasuio Bant-I'odda.
TEMITEPATYPHI OOBACHATH NPUYHMHY YBEIHYEHHUS CKOPOCTH PEaKIuH IPH
HarpeBaHuM.
73 Karanus. Omnpenensars NOHATHS «KaTallU3y, «KaTalu3aTopy», «(HepMeHT», Texymui J/pNe23 25 Hepens

KaraimsaTopsl

«AKTHBHOCTB», KCCIICKTHUBHOCTDH), «TOMOTECHHBIHN KaTtaJums»»,




((FeTCpOI‘eHHBII\/'I kaTanu3y. OOBSICHITL MEXaHU3M I[eflCTBPISI
KaTajiu3aTropa. OnuceIBaTh MEXaHU3MBI TOMOI'CHHOI'O,
TreTCPOrcHHOro 1 q)CpMeHTaTI/IBHOFO KaTaJInu30B. Ha6J'HOI[aTI>
ACMOHCTPUPYCMBIC U CAMOCTOATCIIEHO IPOBOAUMBIC ONBITEL.

74 XAMHUIECKOE XapaKkTepu30BaTh XUMUYECKOE paBHOBecHE. CpaBHuBaTh 0OpatuMble | Tekyrmii YO 25 Hemens
paBHOBECHE. 1 HeoOpaTHUMBbIE PEaKLtu.
Koncranra
paBHOBeCHS
75 IIpunnun Jle llarense | dopmynuposars npunuui Jle [larense. XapakTepu3oBaTh THUIIBI Texymmit TECT 25 Henmens
paBHOBECHBIX cucTeM. OOBSICHAT 3aBUCUMOCTb ITOJIOKEHHUS
XHMUYECKOTO PABHOBECHUS OT pa3inYHbIX QakTopos. [IpeackaspiBaTh
HampaBJICHUE CMEILEHNSI XUMUYECKOTO PaBHOBECHS IPY U3MEHEHUN
YCIIOBUI POBEIEHUS] 00paTUMON XUMUYecKol peakimu. Habiromnate
JIEMOHCTPHUPYEMBIE OTIBITHI.
76 [Ipaktudeckas padora | [IpoBOAUTH XUMUUECKHUI SKCIIEPUMEHT IO onpeiesieHuio pakropo, | Texymmit IT/p Ne7 26 Henens
Ne7 «CkopocTh BIIMSIOIIMNX HA CKOPOCTh XUMHUUYECKOU PEAKIUU U MOJIOKEHUE
XMMUYECKUX PeaKUUi. | XMMUYECKOro paBHOBecHs. MccienoBaTh ycaoBuUs, BIMSIOLINE Ha
XUMHUYECKOE CKOpPOCTh XMMHUYECKOU peakuuu. [lenaTe BBIBOJIbI IO PE3YIbTaTaM
paBHOBECHE» MIPOBEJICHHBIX XUMHUYECKUX ONBITOB. COOMI0OAaTh MpaBUiIa U MPUEMbI
0e30macHoi pabOThl ¢ XUMUYECKUMH BEIECTBAMHE U JTA0OPATOPHBIM
000pyTOBaHHEM
77 Hounnoe npoussegeHre | XapakTepru3oBaTb HOHHOE POU3BEICHUE BObI, BOJIOPOIHbIN Tekyuii YO 26 uwenens
BOZbL. BonopoaHsiii nokasarenb. [IpoBoanTs pacdyer pH pacTBOpOB CHUIIBHBIX
rokasareJb 3JIEKTPOJIUTOB. JJeMOHCTPHPOBAThH 3HAHUE MTPABUI OKa3aHUs IEPBOH
TIOMOIIIY TIPH MOTIaJaHUH HA KOXKY PACTBOPOB C BBICOKUM M HU3KHM
pH
78 XUMHUYECKOE XapakTepru30BaTh XUMHUYECKOE PABHOBECHE B PACTBOPAX. Texymui YO 26 Hepens
paBHOBecHE B OmnpenensTe NOHATHS «KOHCTAHTA AUCCOLUALIUNY, «CMENnetb
pacTBopax OJuccoyuayuu. IIpOBOAUTE pacyeThl M0 XMMUYECKUM (popMyaM U
YpaBHEHHSIM
79 Xumudeckue OOBSCHATH NIPUHLIUT JSHCTBHS FabBAHUYECKOTO JIEMEHTA, Texymuit YO 27 nepens
VMCTOYHHUKH TOKA. aKKyMyJIsiTOpa. XapakTepru30BaTh XUMHUECKHE ICTOYHUKH TOKA.
OnexTponus Onpenenars NOHATHUS «aHO» U «KaTom». ONpeneisiTh MOHITHS

«CTaHJIAPTHBINA AMEKTPOJHBIA MOTECHIIUAD U «IJIEKTPOABUKYILAS
cujia peakiumy. XapakTepu30BaTh 3JIEKTPOJIN3 KaK OKUCIUTENbHO-
BOCCTaHOBUTENBHBIN TIporiecc. OOBSICHITH MPOIECCHI, TPOTEKAIOIIIHE
MIPU JIEKTPOJIM3E PACILIIABOB U PACTBOPOB.




80 Ob6o0mmatomiee CocraBnaTs cpaBHUTENBHBIE B 0000Iatomye cxeMbl. [[poBoanTh Texymuit CP 27 uenens
[IOBTOPEHHE TI0 TEME pacueTsl 10 XMMUYEeCKUM (GOopMyJIiaM U YPaBHEHHUSIM PEaKLHUil.
«Teopetnueckue
OCHOBBI XUMHHU
81 KontponbsHas padbota OcyIecTBIATh TO3HABATENBHYIO Pe(hIIEKCHIO B OTHOIIICHIH Tematndeckuit | K/pNe3 27 Henmens
Ne 3 o Teme COOCTBEHHBIX JOCTW)KEHHH B IPOIIECCE PEIIeHNS yIeOHbBIX U
«Teoperuueckue MO3HaBaTENBHBIX 3a7a4
OCHOBBI XIMUU»
TEMA 7. XUMMNYECKAS TEXHOJIOI'UA (7 gacoB)
82 Haygnsie npuHIUTIBL CucremMaTH3upoBaTh 00ITME TPUHIIAIIEI HAYYHOW OpTaHU3aIiN Texymuit YO 28 Hemenst
OpraHu3aIun XHUMHUYECKOTO MTPOU3BOJICTBA
XHUMHUYECKOTO
MIPOU3BOJCTBA
83 IIpousBoacTBo cepHOMl | XapakTepu30BaTh OPOLECC NPOU3BOJACTBA CEPHOU KHCIOTBHI. Texkymmit TecT 28 Henens
KHCIIOTBI OnuchIBaTh KOKIYIO CTaAHI0 TPOou3BoACcTBa. OOBACHITH YCIOBUS
MPOBEICHHUS XMMUYECKUX PEAKLIUIL, JIeXKALIUX B OCHOBE MOJIYICHUS
cepHOM KUCIOTHI. ONMUCHIBATh XMMUUECKUE PEAKLINH, JIEKAIIE B
OCHOBE MOJIYYCHHUS CEPHOM KUCIOThI. OOBSICHATH CLIOCOOBI 3aIUTHI
OKpY’Karolel cpeipl M 4YeJIOBEKa OT MPOMBIIICHHBIX 3arpsi3HEHUH.
84 [IpownsBoacTro XapakTepru30BaTh MPOIIECC MPOU3BOACTBA aMMHaka. OOBICHATh Texymuit YO 28 menmens
aMMHaKa ONITUMAJIbHBIE YCIOBUS MPOBEACHUSI XUMHUYECKUX PEaKIUH, JeKaIuX
B OCHOBE NOJTy4eHUs amMuaka. OMHUChIBaTh XUMHYECKUE PEaKIIHH,
JIe)KAIIKE B OCHOBE MOJIYYECHHUS] aMMHUAKa.
85 IIponsBoacTBo uyryna | XapakTepH30BaTh MPOLECC MPOU3BOJCTBA YyryHa. ONHICHIBATh Texymui YO 29 nenens
XMMHUYECKHE PEaKIIHH, JISKAIIUe B OCHOBE MOJTYYEHHsI YyTYHA.
86 ITpousBoacTBO cTanu XapakTepru30BaTh MpoIecc MPOoru3BoIcTBa cTaau. ONUCHBATH Tekyuii YO 29 venens
XMMUYECKHE PEaKIIMH, JISKAIMe B OCHOBE NOJTY4YEHHsI CTaJlH.
87 IIpoMBInIeHHBIH CpaBHUBaTh OCHOBHOH M TOHKMH OpraHWYEeCKUI cuHTE3. Onucvisams | Tekymun YO 29 nenens
OpraHUYECKUIl CUHTE3 | CUHMe3bl HA OCHOBe CUHmMEe3-2a3a. XapaKTepU30BaTh MPOIEce
MPOM3BOJICTBA MeTaHOJa. ONUCHIBATH XUMUYECKUE PEaKIINH,
JIeKaIIye B OCHOBE MOJIYYEHHUS] METaHOJIA, C UCTIOJIb30BAHUEM
POIHOTO SI3BIKA U s13bIKa XUMUHU. OOBACHITH CIIOCOOBI 3aLIUTHI
OKpYIKarolllel cpejibl ¥ YeJI0BEKa OT MPOMBIIIICHHBIX 3arps3HeHU
88 XHUMHUECKOE XapakTepru30BaTh OCHOBHBIE (PAKTOPHI XUMHUYECKOTO 3arPsA3HEHUS Texymmii TECT 30 menmens
3arpsi3HEHHE OKpy»Karomeit cpeasl. OnpeaensT HCTOUHUKH XUMUIECKOTO

OKpY>Karolle cpesibl.
«3eneHas XuMus

3arpsi3HEHMSI OKPY>KAIOLIEH cpeibl U apryMEHTHPOBAHO MPEIaraTh
CHOCOObI HX OXpaHbI.




TEMA 8. XIMI B IIOBCEJIHEBHOM JKU3HU (6 uacos)

89 XMW TTHIITA XapakTepru30BaTh OCHOBHBIE KOMITOHEHTHI ITHIITH - OCIIKH, KUPHI, Texymuit YO 30 megens
YII€BOABL, BUTAMUHBI. ONIUCHIBATh XMMUYECKUE PEAKLINY, JIECKAIIe
B OCHOBE MOJTYy4CHUs H3ydaeMbIX BemecTs. Kiaccuduunposars u
XapaKTepu30BaTh NUIEBbIe 100aBKU. [IponaranaupoBats 300pOBBIN
00pa3 KHU3HM.
90 JlexapcTBeHHBIE XapakTepHu30BaTh poJIb XUMUHU B COBPEMEHHON MEAULIVHE. Texymmii YO 30 nHenens
CpeacTBa XapaKkTepHu3oBaTh 337a4H, CTOSIIHUE Mepes GapMaleBTUIeCKOMI
xumuel u dpapmakonoruei. KimaccndummpoBaTs TeKapcTBEHHBIS
cpencta. OcBamBaTh HOPMBI SKOJIOTHIECKOTO M 0€30TTaCHOTO
oOpallleHusl ¢ JIEKAPCTBEHHBIMHU TpenapaTaMH.
91 KocmeTtnueckue u XapakTepru3oBaTh KOCMETHIECKHE U Map(IOMEpHBIE CPEICTBA. Texymuit YO 31 nenens
napgroMepHbIe [IponarasaupoBaTh 3A0POBEII 00pa3 )KU3HH
cpeacTBa
92 briToBas xumus [IporHo3upoBaTh MocieCTBU HAPYLICHUH MPaBuil 0€30MacCHO Texymuit Jl/p Ne24 | 31 nenens
paboThI C eIKUMH, TOPIOYMMHU ¥ TOKCUYHBIMH BEILIECTBAMH,
cpeacTBaMH OBITOBOM XUMHUH. M CII0NB30BaTh NOMYy4YEHHbIC 3HAHUS
MpU IPUMEHEHUH PAa3IUYHBIX BElIecTB B ObITY. [IponarannupoBathb
3JI0POBBI 00pa3 KHU3HH.
93 KonTponbHas pabora | OcymiecTBIATh MO3HABATENHHYIO PEQIIEKCHIO B OTHOIIIEHUHT Temarnueckuit | K/pNed 31 menmens
Ne 4. «MrToroBas COOCTBEHHBIX JOCTHKECHUH B MPOLIECCE PELICHUs] YIEOHBIX U
KOHTpOJIbHAsl paboTa» | MO3HABATEJIbHBIX 337a4
94 AHanmu3 KOHTpONbHOH | OCYIIECTBIATh  IMO3HABATENbHYI0 peQuieKCui0 B OTHomeHuH | Texkymmit YO 32 nenens
paboThI COOCTBEHHBIX [JIOCTIDKEHMH B TIpOLIECCE peIIeHHs Y4eOHbIX U
MM03HAaBaTEJIbHBIX 33/1a4
TEMA 9. XUMUS HA CJIYXBE OBIIECTBA (3 vaca)
95 Xumus B XapakTepu30BaTh BaKHEUIIINE XUMUYECKHE BEILIECTBA B Tekymmii Pedepar | 32 menmens
CTPOUTENBCTBE CTPOUTEILCTBE (THUIIC, U3BECTh, IIEMEHT, 0€TOH u Jip.). Micrioib30BaTh
MI0JTy4Y€HHBIE 3HAHUS IPU IPUMEHEHUH PAa3IMYHBIX BEUIECTB B OBITY.
96 XHUMHS B CENTBCKOM KnaccupunmpoBats MuHepaabHble yI0OpPEHUS 110 pa3HbIM Texymuit JU/p Ne25 | 32 nenens
X03s1iicTBE OCHOBaHUSM. Pa3znnyate OCHOBHBIE MUHEpAIbHBIE (a30THBIE,
KanuiiHeie, pocdopHbie) ynoOpeHus, pacKpbeIBaTh UX POJIb B
MTOBBIIIIEHUH TTPOU3BOAUTEINHHOCTH CEIbCKOTO X03IHCTBA.
XapaKkTepHu30BaTh U KJIaCCH()UIIMPOBATH CPENICTBA 3aIMUTHl PACTCHUH.
97 Heopraanueckue XapakTepHu30BaTh pa3IUYHbIE BUBI CTEKJIA. XapaKTepU30BaTh Texymui IIpesenta | 33 Henend
MaTepraibl TpPaJWIIMOHHBIE U COBPEMEHHBIE KEPAMUIECKIE MaTepHaIb. TUU




XapaKTepI/I?;OBaTb KEPMCThI U MaTCpUaJIbl C BBICOKOM TBEPAOCTLIO.
OnuceIBaTh XUMHYECKHUE pe€akuunuy, Jexamune B OCHOBE MOJIYYCHU A
MN3y4aCMbIX BCHICCTB.

TEMA 10. XMMMSI B COBPEMEHHOM HAVYKE (5 uacoB)

98 MeTtomgonorus XapakTepru30BaTh HAYIHOE MTO3HAHKE, BHIIEISATH CyOBEKT H OOBEKT Texymuit Yo 33 menmens
Hay4YHOTO Hay4YHOI'O MMO3HAHUS. XapaKTepH30BaTh ATAIbl HAYYHOT'O
UCCIICIOBaHUS UCcIe0BaHus. XapaKTepru30BaTh XUMUYECKUI IKCIICPUMEHT KaK
BE/IyLIMI METO/ HAyYHOTO NO3HAHUS B XUMHU. Xapaxkmepuzoeamby
co8peMentble PUIUKO-XUMUYECKUE MeMOObl YCIMAHOBNIEHUs COCMABA
U CIMpYKmypbl eeujecms
99 HcTtounukn [Tonb30BaTHCS UCTOYHUKAMHU XUMUYecKor uHpopmarmu. Habnronare | Texymuit YO 33 Henensa
XUMHYECKOI Y ONUCHIBATh ICMOHCTPUPYEMbIC MaTEPHUAJIbI
nH(pOpMaITUU
100 O6o0mmatomiee CocraBnaTs cpaBHUTENBHBIE B 0000IIatoNIye cxeMbl. [[poBoaAuTE Texymuit CP 34 nenens
IIOBTOPEHHUE 3a KypC pacueTsl Mo XUMUYeCKUM GopMyJiaM U YpaBHEHHSIM PEaKLUii.
11 knacca OcyIecTBIATh TO3HABATENBHYIO Pe(DIEKCHIO B OTHOIIICHUH
COOCTBEHHBIX TOCTHKCHUI B POLECCE PeLICHHs YUeOHBIX U
I1I03HaBaTCJIbHbBIX 3a1a4
101 [ToBTOpEeHUE OcymiecTBIaTh  MO3HABATENbHYIO —peduiekcHio B oTHOUIEHHH | Texyuii VO 34
06001IEeHNE COOCTBEHHBIX JOCTHKEHHII B MpoOLECCe pEIICHUs Yy4eOHBIX U HeeNs
I1I03HaBaTCJIbHBIX 3a1a4
102 3aKIHYUTEIbHBIN PackpriBaTh Ha mpuMepax poiib Texymuit 34
YPOK XUMHUHU B OPMUPOBAHUU HEJENs

COBPEMEHHOM Hay4HOI KapTHHBI MHpa U B IPAKTUYECKOM
NeSITeIbHOCTH YEJIOBEKAa, B3aUMOCBS3b MEXKY XUMHUEH U
JIPYTUMH HayKaMu




4. KOoHTpOIBHO-OIICHOYHBIH (HOH]T
1. OneHka ycTHOTO OTBETa

OtMeTKa «5».
- OTBET IMOJIHBIN U MPaBUIbHBIA HA OCHOBAHMH W3YYCHHBIX TCOPHUI;
- MaTepual U3JI0KEH B OMPEICICHHON JIOTHUECKOH MOCIeI0BATEIBHOCTH, TUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTEIbHBIH.
OtBeT «4»,
- OTBET IMOJIHBIN U MPABUIbHBIA HA CHOBAHUHU M3yYCHHBIX TCOPHIA,
- MaTepuay H3J0XKEH B ONPEJCICHHON JIOTMYECKOW MOCIEI0BATEIBHOCTH, MPU ITOM JOMYIICHBI JBE-TPH
HECYIIECTBEHHBIC OMTUOKH, HCIIPABJICHHBIC IO TPEOOBAHUIO YUUTEIIA.
OtMeTKa «3».
- OTBET IMOJIHBIN, HO IIPH 3TOM JIOIYIIEHA CYIICCTBCHHAs OIIMOKA UM OTBET HEIIOHBIN, HECBSI3HBIM.
OTMeTKa «2».
- NpU OTBETe OOHAPY)KCHO HEMOHMMAHHWE YYalIUMCS OCHOBHOTO COJIEp)KaHHs Y4eOHOro Marepuaia WM
JOIYIIEHBI CYNIECTBCHHBIC OIMIMOKH, KOTOPHIC yUYalIWICS HE MOXKET HCIPABUTh NMPH HABOJIIMX BOIPOCAX
YUYUTENs], OTCYTCTBUE OTBETA.

2. OneHKa SKCepUMEHTaIbHBIX YMEHUI
OreHKa CTaBUTCS HA OCHOBAHUH HAOIOACHUS 32 YYALIMMHUCS ¥ IHCbMEHHOTO OTYETa 3a paboTy.

OtmeTka «5»:

- paboTa BBIMTOJIHEHA TIOJTHOCTHIO U MTPABWIIBHO, CJICJIAHbI PABUIIbHBIC HAOIOICHYS 1 BHIBOJIBI;
- OKCIIEPUMEHT OCYLIECTBJICH MO IJIaHy C YY4ETOM TEXHHUKH 0€30MacHOCTH M MpaBUi pabOTHI ¢ BEIIECTBAMU U
o0opynoBaHUEM;
- IPOSIBJICHBI OPTaHU3AIMOHHO - TPYJOBbIE YMEHHUSI, MOAIEP)KUBAIOTCS YUCTOTa pabovero Mecra u MopsIokK (Ha
CTOJIe, SKOHOMHO UCTIOJB3YIOTCSI PEAKTHBHI).

OtMmetka «4»:
- paboTa BHIMIOJTHEHA MIPABWIIBHO, CCIIaHBI IPABMIIBHBIC HAOFOICHUS M BBIBOJIBI, HO MIPH 3TOM JKCIICPUMEHT
MPOBEJIEH HE TIOMHOCTHIO WM JOMYIIEHbl HECYIIeCTBEHHbIE OIIMOKH B paboTe C BelecTBAaMU H
000pyI0OBaHUEM.

OtMmetka «3»:
- paboTa BBINTOJIHCHA MPABUIHLHO HE MEHEE YeM HAIOJOBHHY WJIM JOIYIIEHA CYIIECTBEHHAs OMHMOKa B XOJe
SKCIIEPUMEHTa B O00BsSCHEHUHU, B O0QOpMIECHUH PAaOOTHI, B COOJIIOJICHUU TMPaBUJI TEXHUKH OE30MacHOCTH Ha
paboTe ¢ BelecTBaMH U 000pyA0BaHUEM, KOTOPask UCIIPABIISIETCS 1O TPEOOBAHUIO YUUTEIS.

OtMmeTka «2»:
- JOTMyIIeHbl 1Be (M 0oJiee) CYyIIEeCTBEHHBIE OIMMOKH B XOJIE: IKCIIEPUMEHTA, B OOBSICHEHUHU, B O(OPMIICHUH
paboThl, B COOMIONEHUHM MpPaBHJI TEXHUKW O€30MacHOCTH MpU paboTe ¢ BelmecTBaMU W 000pyHOBaHUEM,
KOTOPBIC YUAITUICS HE MOKET UCTIPABHUTH JIaXKe 10 TPEOOBAHUIO YUUTES,
- paboTa He BBITIONHEHA, Y YYaIIerocs OTCYTCTBYET IKCIIEPUMEHTATbHBIE YMEHHUSI.

3. OnieHKa yMEHUM pemaTh pacuyeTHbIC 3a0a4l

OtMeTKa «5»:
- B JIOTHYECKOM PACCYKJICHUH M PEIICHUU HET OMMOOK, 3a7ja4a perieHa paiimoHaIbHBIM CIIOCOO0M;

OtMeTKa «4»:
- B JIOTUYECKOM PAaCCYKJICHUHM U PEIICHHS HET CYIIECTBEHHBIX OMMOOK, HO 3a7ada pelieHa HepaluoHaIbHbIM
criocoboM, WK AOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLTHOOK.

OtmeTka «3»:
- B JIOTHYECKOM pPaCCYXKICHHH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIeHa CYIIeCTBEHHass omulOka B
MaTeMaTUYeCKUX pacyeTax.



O1rMeTKa «2»:
- IMEETCS CYIECTBEHHBIC OMMMOKHU B JIOTHYCCKOM PACCYXKIACHUHU U B PEIICHUH,
- OTCYTCTBHUE OTBETA Ha 3aJaHuE.

4. OueHKa MUCbMEHHBIX KOHTPOJIbHBIX paboT

OTMeTKa «5»:
- OTBET IOJIHBIA U NIPaBUJIBHBIN, BO3MOXKHA HECYIICCTBEHHAs OIIMOKA.
OtMeTKa «4»:
- OTBET HETIOJIHBIA WK JOIYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OITHOOK.
OtMeTKa «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HAIloJIOBHUHY, JAOIYIICHA OJIHA CYIIECTBEHHAs OIMOKa U MPH 3TOM JBE-TPHU
HECYIIIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBINTOJIHEHA MEHBIIIC YeM HAIOJIOBUHY UITU COACPKUT HECKOIBKO CYIIECTBEHHBIX OIIHUOOK;
- paboTa He BBIITOJTHEHA.

[Ipu olleHKE BBIMOIHEHHS MHUCHBMEHHON KOHTPOJBHOH pabOThl HEOOXOIMMO yYUTHIBATH TPEOOBAHUS €IIMHOTO
opdorpadudeckoro pexxuma.

5. O1eHKa TECTOBBIX PaboT

TecThl, cocTosIIIME U3 TATH BOIPOCOB MOXKHO HCIIOJIB30BaTh IOCIE M3YYCHUS KaXIOTO MaTepualia
(ypoka). Tect u3 10-15 BOpoCOB MCHONB3YETCS ISl MEPUOIUYECKOTO KOHTpoJisa. Tect u3 20-30 BompocoB
HE00XO0IMMO UCIOJIB30BATh JIJISl HTOTOBOTO KOHTPOJIS.

[Ipu oneHMBaHUM UCTIONB3YETCS CIEAYIOIIAs IKaja:

JUTSl TECTA U3 TISITH BOIIPOCOB Jlnst recta u3 30 BOIIPOCOB:

* HET OIIHMOOK — OIIEHKA «5»; * 25-30 npaBUIIHHBIX OTBETOB — OIICHKA «5»;

* 0JIHA OIINOKA — OLIEHKA «4»; * 19-24 npaBUIbHBIX OTBETOB — OLICHKA «4»;

* JIBE OIIMOKU — OILIEHKA «3»; * 13-18 npaBUIBHBIX OTBETOB — OIICHKA «3»;

* TPH OIIHMOKH — OIICHKA «2». * MeHbIlle 12 mpaBUIIBLHBIX OTBETOB — OLIEHKA

W@».
4.2 TekcTbl KOHTPOJIBHBIX PadOT

[TpoBepounas padora o teme «llepuoanueckuii 3aKOH U MEPUOANUECKAsT CUCTEMA XUMHUYECKUX DJIEMEHTOB
.. Menngeneeay

KoHTponbHO-U3MepUTEIbHBIE MaTepUaIbl
Crneuuduxarms.

Haznauenue paboTsl: 3HaHMS TeMbl « [leproanyueckuii 3aKOH EPUOANYECKAsE CUCTEMA XMMHUYECKHUX
AJIEMEHTOBY , IOJrOTOBKA IIKOJIBHUKOB K UTOTOBOM aTTecTanuu B 1 1knacce Mo Xxumum.
JIOKYMEHTBI, OTIpeETISIONINe CoAepKaHNe paObOTHI:

1)O0s3aTenbHbIIl MUHUMYM CO/IEpP’KaHUsI OCHOBHOT'O 00IIero 00pa3oBaHus M0 XUMMU.

2) O6s3aTeNnbHBI MUHUMYM COJIEP>KaHUSI OCHOBHOTO (ITOJIHOTO) 00pa30BaHus IO XUMHH.

3) denepanbHbIIl KOMIOHEHT rOCYJapPCTBEHHOIO CTaHAAapTa 00IIero 1 6a30BOr0 CPEAHEro 00pa3oBaHMs.

CTpyKTypa KOHTPOJIBHOU PabOTHI

B paGore BbIeNIEHBI TPH YACTH, KOTOPBIE PA3INYAIOTCS MO COJCPKAHUIO U CTENICHH CI0KHOCTH BKIIIOYaEMBIX B
HUX 3aJIaHAH.

Yacte A Brmouaer 14 3amaHuil ¢ BBIOOPOM OTBETa, COJEpPKaHHWE KOTOPBIX B ILI€JIOM OXBaThIBa€T OCHOBHBIE
BOIIPOCHI OpPraHUYECKON XUMHUM, u3ydyaeMble B 8kinacce. Mx oGo3Hauenue B pabore A 1- Al4 ( ypoBeHb



CIIO)KHOCTH 0a30BbIii). BrIMONHEHNE ITHX 3aJaHUil MMO3BOJSET OIEHUTH MOATOTOBKY ydalIuXcs Ha 0a30BOM
YPOBHE.

Yacte B BrimrouaeT 23a1aHus MOBBIMICHHON CIIOHOCTHU C KPAaTKUM UM CBOOOIHBIM OTBeTOM. MX 0003HaueHue
B padore B 1, B 2

Pacnpenenenne 3aganuii pabOThI O YaCTSIM:

Ne | Hactu Yucio MakcumanbHbII % MaKCUMaJILHOT'O Tun 3amanuit
paboThl | 3alaHUI TIePBUYHBIN OasT MIepBUYHOTO Oasia
1. |A 14 14 70 3aianus ¢ BLIOOPOM OTBETA
2. | B 2 6 30 3amaHus ¢ KpaTKUM
OTBETOM
Hroro: 16 20 10

3aiaHust KOHTPOJIBHON paOOThl OPHEHTHPOBAHBI HAa MTPOBEPKY JIEMEHTOB COACPKAHMS TPEX CONEPIKATEITHHBIX
6s10k0B: TeopeTnueckue ocHOBBI XuMuu. [lepronnyeckuii 3akoH. CTpoeHne aroma. Pacripeaenenue 3aganuit
0 JIAHHBIM OJIOKaM MTPOBEJICHO C YYETOM TOT0, KaKOi 00bEeM 3aHUMAET COACPIKAHUE KAKIOTO U3 HUX B OOIICH
CTPYKTYpE Kypca HEOPTaHHYECKOW XUMHUH 3a 8 KIIacC , KaKOe BpeMs OTBOJAMTCS Ha M3YYCHHE 3TOr0 MaTepHuaa,
a TaKXe CO CTENEHbIO TPYAHOCTH YCBOCHHUS YHAIIIMMUCS TOTO WJIM MHOTO MaTepHuaa.
Koaundukarop aneMeHToB copepikaHus, UCNONb3yeMblii /i coctaBienus KMM.

KO KO 3JIEMEHTBI COAEPIKaHUs, MpoBepsieMble 3ananusimMu KM Ne

I | a1eme 3alaHus
061 | Hra
OKa

1.1 1.1.1 1 TEOPETUYECKUME OCHOBbBI XM
1.1 CoBpemMeHHbIe NpeacTaBIeHUs 0 cTpoeHuH aroma. CTpoeHue 31eKTpoHHbIx| 1,2,11,
000JI0YEK aTOMOB JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB: S-, P- 1 -3JIEMEHTBI
DnexTpoHHas KoHpuUTypanus aroma. OCHOBHOE U BO30YXKICHHOE COCTOSTHHE

aTOMOB
[Tepuoanueckuii 3axon u [lepuoanueckas cuctema XUMUYECKUX dJeMeHTOB | 3,4, 5,6,
1.2.1 J .. Menneneea 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB U UX 7,8,9,10,
COEAMHEHMI MO MEPUOJIaM U TpymIam 12, B1, B2
1.2
1.2.2 O6mas xapakrepuctrika MetauioB [A—IIIA rpynm B ¢Bsi3u ¢ ux monoxxenuem B| 13,

[Tepuoanueckoit cucreme xumuyeckux 3yemeHToB .M. Menneneesa u
0COOEHHOCTSIMU CTPOCHUS X aTOMOB
IIpoBepsiembie BOIIPOCHI:
ATOMBI 1 MOJIEKYJIBI.
IIpOoTOHBI, HEUTPOHBI, FTEKTPOHBI.
HM30TOIIBI, MACCOBOE YKCJIO aTOMa
DHepreTuyeckuil ypoBeHb, 3aBEPIICHHbIN 1 HE3aBEPUICHHBIN CIIOM
®u3NUecKuil CMBICI MOPSIKOBOTO HOMEpa
DnekTponHas popmyna
AToMHBIE OpOHUTATH
Bpewms BeinonaHenust padotel —40 MUHYT.
Cucrema OlLlCHUBAHHUS.
BepHoe BeIMoIHEHHE KAk I0T0 3aJaHus 9acTu A orieHuBaeTcs 1 6amiom, yactu B —3 6anmnamu. 3
OreHka 3a BBIMOJTHEHHE PabOTHI OMPEAEIAETCs MO MATHOATUTHPHOMN IIKalIe:
ot 19 no 20 6amnoB — onenka 5, or 17 go 18 6amioB — oneHka 4,
oT 8 10 16 OamoB — oleHKa 3, MeHee 8 0alUIOB  — OIEHKa 2.
JlonoTHUTENbHBIE MATEPUATIBI
1. Ilepuoanueckas cucrema xuMuueckux aemenToB . M.Menzaeneena.

NogakrowhE

TECT no teme «lleproandeckuii 3aK0H U IEPUOANYECKAs CUCTEMA
XuMHJeckux 3neMeHToB .M. MeHaeneeBay
Bapwnant Ne 1
Al. Y aroma cepsl YUCIIO 3JEKTPOHOB HAa BHEIIIHEM YPOBHE U 3apsij siipa paBHbI COOTBETCTBEHHO



1)4u+16 2) 6 u+32 3)6u+16 4)4 u+32

A2. CxoHOE CTpOEHHE BHEIIHETO 3JIEKTPOHHOIO CJIOS UMEIOT aTOMBI MBIIIBAKA U
1) docdopa 2) cenena 3) repmanus 4) BaHagus

A3. B psiiy XUMHUYECKUX DJIEMEHTOB: allfOMHHUH—KpeMHu— (ochop—cepa
BBICIIAs CTENICHb OKUCICHUS

1) yBenuuuBaeTcs 3) He u3MeHseTcs

2) yMeHbIIaeTcs 4) cHauasa yBeJIMUMBACTCS, a IOTOM YMEHbIIIAETCA
A4. [IpuTspKeHre AJIEKTPOHOB BHEIITHETO CJIOS K SIIPY YBEIUYUBACTCS B PALY

1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K

AS. B pany Be-B-C-N npoucxonur
1) yBenuuenue paguyca aToMOB
2) yBelIMYEHHE CUJIbl MPUTSHKEHUS BaJICHTHBIX JIEKTPOHOB K SIIPY
3) yMEHBIIEHHUE JIEKTPOOTPULIATEIBHOCTH
4) yMeHbIlIEHUE YKCiIa BAJICHTHBIX 3JIEKTPOHOB
A6. B nopsiike ycuiieHUsi HEMETAILTMYECKUX CBOMCTB Paclo0KEeHbI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
A7. Haubonpmmii paanyc y aToma

1) 6poma 2) nMHKa 3) KaybIus 4) repmaHus
AS8. HaubombImieil BOCCTaHOBUTEIHLHOM aKTUBHOCTBIO 00J1a/1a8T

1) Si 2)P 3)S 4)Cl

A9. Beicumii okeuj coctaBa 90 00pa3yroT BCe 311€MEHTHI

1) IV A rpymisr 2) llA rpynmst 3) IV nepuona 4) Il nepuona
A10. Tlo HoMepy Tieproa MOXKHO OINPEACIIUTh

1) KOMMYECTBO NEKTPOHOB HA BHEITHEM YPOBHE aToMa  3) 3apsij Aapa aroma

2) KOJIMYECTBO BCEX JIEKTPOHOB B aTOME 4) yKciio SHEPreTHYEeCKX YpPOBHEHN B aToMe
A1l1l. CKOIBKO 3HEPreTUYECKUX YPOBHEU B aTOME CKaHAMS?

11 2) 2 3)3 4) 4
A12. OueHute NpaBUIbHOCTD CYKJICHUM

A. Mertamnuyeckrue 1 BOCCTAaHOBUTENbHbIE CBOMCTBA 3JIEMEHTOB B IVIaBHBIX MOATPYIIIAX C POCTOM 3apsaa
S7Ipa YBEIMYUBAIOTCA.

b. B nepuoze ¢ poctom 3apsja siipa OCHOBHbIE CBOMCTBA OKCHUJIOB M TUAPOKCUAOB YBEINYNBAIOTCS.

1) BepHO TONBKO A 2) BepHO TOJBKO b 3) BepHbI 00a cyxxaeHuss  4) 00a CyX/IeHUs] HEBEPHbI
A13. Haubonee cusibHBIMA OCHOBHBIMH CBOMCTBAMU 00JIaJIa€T TUIPOKCHUT

1) KOH 2) NaOH 3) RbOH 4) CsOH

A14. KucnoTtHsle cBoiicTBa HanboJiee BhIPaXKEHbI Y

1) Br207 2) Se03 3) As205 4) Ge0O2
B1. B pany xumuueckux anementoB Na— Mg— Al:

1) yMeHbIIAOTCS 3apsAabl siep aTOMOB

2) yBEJIMYMBAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJI0€

3) yMeHbIIaeTcs 3IEKTPOOTPHUIIATEIbHOCTh

4) yMeHbIlIaeTCs paguyc aTOMOB

5) ycunuBaroTCsl METAIIIMYECKHE CBOMCTBA
B2. B psany xumuueckux snemenToB F— Br — I

1) Bce ay1eMeHTHI UMEIOT BBICHIYIO CTETIEHb OKHUCIIEHUS, PaBHYIO HOMEPY I'PYIIIbI

2) ocmabeBarOT HEMETaUTMYECKUE CBOMCTBA

3) yBenuuMBaeTCs BBICIIAs CTETIEHb OKUCICHHUS

4) yBenuuuBaeTCs paguyc aTOMOB

5) 00pa3yroT neTy4yre BOJOPOIHBIE COeAMHEHUS ¢ o0miei Gopmymnoit HD



Bapuant Ne 2
Al. Yuco 371eKTpOHOB B aTOME aproHa paBHO YUCIY 3JIEKTPOHOB B HOHE

1)Ca? 2) Al * 3)Na* 4 F~
A2. Cxo1HOE CTPOCHHUE BHEIITHETO YJICKTPOHHOT'O CJI0S UMEIOT aTOMbBI KPEMHHUS
1) pochopa 2) cenena 3) repmanHus 4) BaHagus

A3. B pany XUuMHYECKUX AJIEMEHTOB:
ATIOMUHUH—KpeMHIT—Qochop—cepa pamuyc aToma

1) yBenu4muBaeTcs 3) He u3MeHseTcs

2) yMeHbIIaeTcs 4) cHauasna yBeJIMUYMBACTCS, a IOTOM YMEHbIIIAETCA
A4. CiocoOHOCTh OTAABATh JIEKTPOHBl YBEIUUYUBACTCS B PSAAY

1) Si-P-S 2) S-P-Cl 3) Na-K-Rb 4) Ca-K-Na

AS. B pany Be-B-C-N npoucxonur
1) yBenuuenue paguyca aToMOB
2) yMeHbILIEHUE CUJIbI IPUTSXKEHUS BaJICHTHBIX JIEKTPOHOB K Iy
3) yBenu4eHHE AMIEKTPOOTPULATEIbHOCTH
4) yMeHbIlIeHUE YUCIIa BAJICHTHBIX 3JIEKTPOHOB
A6. Merannnyeckue cBOWCTBA yCUIIMBAIOTCS B Py

1) Mg-Ca-Ba 2) Na-Mg-Al 3) K-Ca-Fe 4) Se-Ca-Mg
A7. HanOomnplryro SHEprUio HaJl0 3aTPATUTh HA OTPHIB 3JIEKTPOHA OT aToMa
1) cepnr 2) KpeMHUs 3) KaybIusa 4) MBIIIbsIKA

A8. OueHure NpaBUIBHOCTD CYKICHUI
A. B rmaBHO# noArpyIie ¢ pocToM 3apsijia siapa MPOUCXOJUT OCIa0IeHne KUCIOTHBIX CBOMCTB THAPOKCUIOB.
b. B nepuone ¢ poctom 3apsaa sapa IpOUCXOIUT YCUICHHE HEMETAIUTHYECKUX CBOMCTB AJIEMEHTOB.
1) BepHO TOJIBKO A 2) BepHO TOJBKO b 3) BepHbl 00a cyxaenus  4) o0a CyXIeHHsI HEBEPHBI
A9. Haunbosnee cuiIbHBIME OCHOBHBIMH CBOMCTBaMH 00JIafaeT TUAPOKCH]T
1) pochopa 2) KanbIus 3) Mmaruus 4) Gapus
A10. DnemeHT, nposABIAOLIMN HanOoIIee IPKO BHIPAKEHHBIE METAIJINYECKUE CBOWCTBA
1) Al 2) Mg 3) Na 4) Si
All. B psny B>C—N—O okucnutenbHble cBONCTBA
1) ocnabeBaroT 2) yCUIUBAIOTCS 3) He U3MEHS0TCA 4) U3MEHAIOTCS IEPUOINYECKU
A12. B rnaBHBIX NOArpyNIax ¢ MOBBIIIEHUEM MTOPAIKOBOTO HOMEpa METaNINYECKUE CBOWCTBA AJIEMEHTA
1) ycunuBatorcs 2) ocnabeBaroT 3) HE UBMEHSIOTCS 4) U3MEHSIOTCS IEPUOTNIECKU
A13. B psny Na—K—Rb—Cs crmocoOHOCTh METaIIOB OT/1aBaTh 3JIEKTPOHBI
1) ocnabeBaer 2) ycunuBaeTcs 3) He u3MeHseTcs 4) u3MeHsieTcs MepUOIUIECKH
Al4. DnemeHT, B aTOMe KOTOPOTO Ha BHEITHEM YPOBHE HAXOAUTCS YETHIPE DIIEKTPOHA
1) Gepurnit 2) TMTaH 3) repmanuit 4) dpochop
B1. B psaay xumudeckux snemenToB Li — Be — B:
1) yMeHbIIAOTCS 3apsAabl siiep aTOMOB
2) yBEJIMYMBAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJI0€
3) yMeHbIIaeTcs 3IEKTPOOTPHUIIATEIbHOCTD
4) yMeHbIlIaeTcs paguyc aTOMOB
5) ycunuBaroTcsl METAJIIMUECKUE CBOMCTBA
B2. Jlniga anemeHTOB 3-r0 nepuoja XapakTepHbI
1) ymeHbIIeHHE paguyca aToMa [Py yBETUUYEHUH 3apsaaa sapa
2) OIMHAKOBOE YHCIIO BAJICHTHBIX AJIEKTPOHOB
3) 0AMHAKOBOE YHCIIO JEKTPOHHBIX YPOBHEH Y aTOMOB
4) yBenmueHNe KHCIOTHOTO XapaKTepa BBICIINX THIPOKCHIOB, 00pa30BAaHHBIMU YTUMH 3JIEMEHTaAMH
5) oaMHAKOBOE arperaTHoe COCTOSIHUE MPH OOBIYHBIX YCIOBHUSX



Bapuant Ne 3
A1. Yucno BaJIeHTHBIX 3JIEKTPOHOB B aTOME CTPOHITUS PABHO
1)2 2)3 3)4 4) 38
A2. Yem onpenenseTcss MECTO XUMUYECKOIO 3JIeMeHTa B nnepuoauueckoit cucreme JI.M.Menneneena?
1) KOTMYECTBOM 3JIEKTPOHOB HA BHEITHEM YpOBHE aToMa 3) 3apsiioM sJipa aToMa

2) KOJIMYECTBOM HEHTPOHOB B sJIpe 4) maccoii aroma
A3. TTapa anemeHTOB, 007a/1al0IIUX HANOOJIEE CXOTHBIMU XUMHUYECKUMH CBOWCTBAMH -3TO
1)CauK 2)Nau K 3)BuC 4)Cu0

A4. B xakoM psily XUMHUYECKHE 3JIEMEHTBI PACIIOJIOKEHBI B MOPSAKE YOBIBAHUS X aTOMHBIX PaJHyCcOB?
1)N,C,B 2) N, P, As 3) Na, Mg, K 4)Si,C,N
AS5. Haubonpuien BOCCTaHOBUTEILHOM aKTUBHOCTBIO 00J1a4aeT

1) Si 2)P 3)S 4)Cl
A6. ®opmyiia BbICIIETO OKCUAA, 00pa30BaHHOTO IIEMEHTOM YETBEPTOM IPYIIIIbI
1) 502 2) 2203 3) 903 4) 3205

A7. B psijiy XUMHYECKUX 3JIeMEHTOB Si— P — S
1) yBenMUMBaeTCs YUCIIO BAJICHTHBIX JIEKTPOHOB B aTOMax
2) yMEHBILIAETCs YNCIIO BaJIEHTHBIX JIEKTPOHOB B aTOMax
3) yMeHbIIaeTCs 3JIEKTPOOTPULIATEIEHOCTh
4) yBeNIMUYUBAIOTCS PAInyChl aTOMOB
AS8. IIputskeHne 3JeKTPOHOB BHEILIHETO €105 K APy YBEIUUUBACTCS B Py
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K
A9. OueHure npaBUIBbHOCTD CYXKACHUI
A. DneMeHTHI II1aBHOW MOATPYIIIBI UMEIOT OJIMHAKOBOE YUCIIO 3JIEKTPOHOB Ha BHEILIHEM YPOBHE
b. B riaBHbIX noArpymnmnax BOCCTAHOBUTEINIbHAs CIIOCOOHOCTh YCUIIMBAETCS C YMEHBLICHUEM pajinyca aToMa
1) BepHO TONBKO A 2) BepHO TOJIbKO b 3) BepHBI 00a cyxxaeHuss  4) 00a CyX/IeHUS HEBEPHBI
A10. Bricias cTeneHb OKUCIEHUS B Py XUMHUYECKUX 3JIEMEHTOB XJIOp- OpoM-io]t
1) yBenuuuBaercss 2) He U3MeHsieTcsl  3) yMeHbIIaeTcst  4) U3MEHSAETCs epUoANYECKU
All. B kakoM psiiy XMMHUYECKUE DJIEMEHTBI PACIIONOXKEHBI B IOPSAKE YCUIEHUS METAJUIMYECKUX CBONCTB?
1) Br-Se-K  2)Mg-AlI-Si  3)N-Li-C 4)S-Cl-P
A12. B nopsaake ycUiIeHUsI HEMETAIUIMYECKUX CBOMCTB PAcIIOIOKEHBI
1) S-Se 2) Se-Br 3) Br-1 4) I-Te
A13. Haubosee cCHIIbHBIMU OCHOBHBIMM CBOMCTBaMH 00J1a/1a€T THAPOKCHT
1) KOH 2) NaOH 3) RbOH 4) CsOH
Al4. KucnotHble cBOHCTBa Hauboee BhIpaKeHbl y
1) Br207 2) Se03 3) As205 4) GeO2
B1. B psany xummueckux snemenToB Na— Mg— Al:
1) ymeHbIIAIOTCS 3apsibl SA€p aTOMOB
2) yBEIMYUBAETCS YHUCIIO 3JEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJI0€
3) yMeHbIIaeTcs AMeKTPOOTPULIATEIbHOCTD
4) yMeHbIIaeTCs paguyc aTOMOB
5) ycuiuBaroTCs METAJIIMYECKHE CBOMCTBA
B2. B psny xummuueckux snementoB F— Br— I
1) Bce aneMeHThl UMEIOT BBICIIYIO CTETIEHb OKUCIIEHUS, PABHYIO HOMEPY T'PYIIIIBI
2) ocnabeBaroT HEMETAJUINYECKHE CBOWCTBA
3) yBenuuMBaeTcs BbICIIAs CTENIEHb OKUCIICHUS
4) yBenMUUBaAETCS paguyc aTOMOB
5) 06pa3yroT eTy4ne BOJIOPOIHBIE coequHEeHus ¢ obmen hopmymnoit HO



Bapuant Ne 4
Al. HYucio 371eKTpOHOB B aTOME aproHa paBHO YUCIY 3JIEKTPOHOB B HOHE

1) Mg ** 2) Al ** 3)Na* 4)Cl1~
A2. CxoiHOE CTPOCHHUE BHEITHETO 3JICKTPOHHOI'O CIIOSI UMECIOT aTOMBI CephI U
1) docdopa 2) cenena 3) repmanHus 4) BaHagus

A3. B pany XUuMHYECKUX AJIEMEHTOB:
ATIOMUHUH—KpeMHIT—Qochop—cepa pamuyc aroma

1) yBenu4muBaeTcs 3) He u3MeHseTcs

2) yMeHbIIaeTcs 4) cHauasna yBeJIMUYMBACTCS, a IOTOM YMEHbIIIAETCA
A4. CiocoOHOCTb OTAABATh ANEKTPOHBI YBETUUYUBACTCS B PSAAY

1) Si-P-S 2) S-P-Cl 3) Na-K-Rb 4) Ca-K-Na

AS. B psany Be-B-C-N npoucxonur
1) ymeHblIIEHUE YKClIa BaJICHTHBIX 3JIEKTPOHOB
2) yMEHbILIEHUE CUJIbI IPUTSHKEHUS BaJICHTHBIX AJIEKTPOHOB K SIAPY
3) yBenu4eHHE AIEKTPOOTPULIATEILHOCTH
4) yBenuueHue paanyca aTOMOB
A6. Merannnyeckue cBOWCTBA yCUIIMBAIOTCS B Py

1) Mg-Ca-Ba 2) Na-Mg-Al 3) K-Ca-Fe 4) Se-Ca-Mg
A7. HanOomnplryro SHEprUio HaJl0 3aTPATUTh HA OTPHIB 3JIEKTPOHA OT aToMa
1) cepnr 2) KpeMHUs 3) KaybIusa 4) MBIIIbsIKA

A8. OueHuTe NpaBUIBHOCTD CYKICHUM
A. B rmaBHO# noArpyIie ¢ pocToM 3apsijia siapa MPOUCXOJUT OCIa0IeHne KUCIOTHBIX CBOMCTB THAPOKCUIOB.
b. B nepuoze ¢ poctom 3apsiaa saapa IpOUCXOIUT YCUIICHHE HEMETAITHYECKUX CBOMCTB AJIEMEHTOB.
1) BepHO TOJIBKO A 2) BepHO TOJBKO b 3) BepHbl 00a cyxknaenus  4) o0a CyXJAeHUS HEBEPHBI
A9. Haunbosnee cuiIbHBIME OCHOBHBIMH CBOMCTBaMH 00JIafaeT TUAPOKCH]T
1) pochopa 2) KanbIus 3) Maruus 4) Gapus
A10. DnemeHT, nposBIsAOLIMN HanOoJIee IPKO BHIPAKEHHBIE METAJITINYECKHE CBOMCTBA
1) Al 2) Mg 3) Na 4) Si
All. B psny B>C—N—O okucnutenbHble cBONCTBA
1) ocnabeBaroT 2) yCUIUBAIOTCS 3) HE U3MEHSIOTCS 4) U3MEHSIOTCSI IEPUOTUTIECKHI
A12. B rnaBHBIX NOArpyNIax ¢ MOBBIIIEHUEM NOPSAIKOBOr0 HOMEPA METAIIINYECKHE CBOMCTBA dJIEMEHTa
1) ycunuBatorcs 2) ocnabeBaroT 3) HE UBMEHSIOTCS 4) U3MEHSIOTCSI IEPUOTUIECKU
A13. B psny Na—K—Rb—Cs crmocoOHOCTh METaIIOB OT/1aBaTh 3JIEKTPOHBI
1) ocnabeBaer 2) ycunuBaeTcs 3) He u3MeHseTcs 4) u3MeHseTcs NepuoANIECKI
Al4. DnemeHT, B aTOMe KOTOPOTO Ha BHEITHEM YPOBHE HAXOAUTCS YETHIPE DIIEKTPOHA
1) 6epunnuit 2) TMTaH 3) repmanuit 4) dpochop
B1. B psaay xumudeckux snemenToB Li — Be — B:
1) yMeHbIIAOTCS 3apsAabl siiep aTOMOB
2) yBEJIMYMBAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJI0€
3) yMeHbIIaeTcs 3IEKTPOOTPHUIIATEIbHOCTD
4) yMeHbIIIaeTcs pauyc aTOMOB
5) ycunuBaroTcsl METAJIIMUECKUE CBOMCTBA
B2. Jlnig anemeHTOB 3-ro nepuoja XapakTepHbI
1) ymeHbIIeHHE paguyca aToMa [Py yBETUUYEHUH 3apsaaa sapa
2) OIMHAKOBOE YHCIIO BAJICHTHBIX AJIEKTPOHOB
3) 0AMHAKOBOE YHCIIO DJIEKTPOHHBIX YPOBHEH Y aTOMOB
4) yBenmueHNe KHCIOTHOTO XapaKTepa BBICIINX THIPOKCHIOB, 00pa30BAaHHBIMU YTUMH 3JIEMEHTaAMH
5) oAMHAKOBOE arperaTHOE COCTOSTHUE MPU OOBIYHBIX YCIOBUAX
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Kontponbnas pabdota Nel 3a 1 momyroaue mo teme «CtpoeHue BemiecTBa» B 11 kiacce
KoHTponbHO-U3MepUTEIbHbIE MaTEPUAIbI
Crenudukarusi.
Haznauenue paboTel: 3HaHus TeMbl CTpOEHHE BELECTBA. XUMUYECKas CBA3b MOATOTOBKA IIKOJIbLHUKOB K

UTOrOBOM aTTecTanuu B 1 1kiacce no Xumuu.
JIOKYMEHTBI, OTIpeETSAIONINE COAepKAHUE PaOOTHI:
1)O06s3aTenbHbIIl MUHUMYM CO/IEp’KaHUSI OCHOBHOT'O 00IIIero 00pa3oBaHus 0 XUMHH.
2) O6s13aTeNnbHBI MUHUMYM COJIEPKaHUSI OCHOBHOTO (ITOJIHOTO) 00pa30BaHuUs IO XUMHH.
3) denepanbHbIIl KOMIOHEHT rOCYJapCTBEHHOI'O CTaHAApTa 00IIero M 6a30BOr0 CPeAHEro 00pa3oBaHMs.
1. Bun u uens paboThl
Llenb: ycTaHOBJIEHHE (PAKTHUECKOTO YPOBHS TEOPETUYECKUX 3HAHUM 00yJaromuxcs 1o JaHHOM Teme

2. [lepeuenp npoBepsieMbIX 00pa30BaTEIbHBIX
1. cocTaBIATH CXEMBI CTPOECHHUS aTOMOB JIEMEHTOB Nepuoanyeckoit cucremsl .M. Menneneesa
2. XapaKkTepu30BaTh OCOOCHHOCTU CTPOCHHS aTOMOB
3. XapakTepHu30BaTh CBSI3b MEXJy COCTABOM, CTPOEHUEM U CBOMCTBAMU BEILIECTB
4. onpenensTh TUIl XUMUYECKOU CBS3U B COEAMHEHMSIX
5. OIpeIeNIATh COCTaB BELIECTB MO UX (hopMyaam
3. IlepeueHb NpoBEPSIEMBIX 3JIEMEHTOB COJIEPKAHUS
1. cTpoeHue AEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX YETHIPEX NEPUOIOB, S-, P-, d-37€MEHTHI
2. CTpOCHHE BEIIECTBA, THOPUIN3AIINS
3. BUIBI XMMHUYECKON CBSI3U
4. CTpyKTypHasl 4aCTHIIA BEIIECTBA: MOH, MOJIEKYJIA, aTOM
5. TUII KPUCTAJUIMYECKOU PEIIETKU
4. CtpykTypa paboThI.
Ne Kpatkoe onucanue 3ananus IIposepsiemsrit | IIpoBepsiembliil | YPOBEHS:
3a/1aHUS pe3yabpTar AJIIEMEHT 6aszoBbiil (b),
(MOXHO COJIEp)KaHUsl | MOBBIIIECHHBIN
uuppoil  u3 | (MOXKHO IDn
n.2) muppoit  u3
n.3)




No Kpatkoe onucanue 3amanus IIpoBepsiemsrii | [IpoBepsieMblii | YpoBeHb:
3alaHus pe3yabTar JJIEMEHT 6azoBelii (b),
(MOxHO COJIepKaHUS MOBBIIICHHBIN
uuppoit w3 | (MOXKHO (IT)
m.2) nuppoit w3
1.3)
A-1 Bp160p ogHOTO IPaBUIIBHOTO OTBETA Ha cTpoeHue | 1,2 1 b
aToMma
A-2 Beibop omHoro mpaBuwiabHOTO oOTBeTa Ha | 4,5 5 b
OTpe/ieNICHUE THITA XUMHYECKOH CBSI3U
A-3 Beibop omHoro mpaBuwiabHOTO oOTBeta Ha | 4,5 3 b
OTIpe/IeNICHUE THITA XUMHYECKOH CBSI3U
A-4 Beibop omHoro mpaBwibHOro orBera 1o | 4,5 5,2 b
OTIPE/ICIICHUIO CTPOCHUS BEIIECTBA
A-5 Beibop omHOrOo mpaBWwiIBHOrO OTBETa 10 | 3,5 5 b
OTIPEICIICHUIO THIIA KPUCTALTUICCKON PEIIETKU
A-6 Beibop omHoro mpaBwibHOro orBera 1o | 4,5 5,2 b
OTIPE/ICIICHUIO CTPOCHUS BEIIECTBA
A-7 Boibop onmHoro mpaBmibHOrO oTBera Ha |1 1 b
pacupeeneHue 3JIeKTPOHOB MO dHEPreTUYCCKUM
YPOBHSM
A-8 BeiGbop omHOro mpaBMIBHOTO OTBETa Ha | 3 4.2 b
CTPYKTYPHYIO CIMHUITY BEIIECTBA
A-9 Bp16op oJHOTO TpaBUIBLHOTO OTBETa Ha CBs3b | 3,4 5 b
(GU3MYECKUX  CBOWCTB  BEIIECTBA W THIA
KPUCTAJUTMYECKOU PEIICTKH
A-10 Breibop omHOrO mpaBWIBHOTO  OTBETa Ha | 3 ) b
XapaKTEPUCTUKY CBOMCTB BEIIECTB
b-1 VYcraHoBIEHHE COOTBETCTBUSL MEXKTY THIIOM 45 3,4 b
XUMHUYECKOH CBSI3M U (hOPMYIION BelecTBa
b-2 3aganne ¢ pa3BepHYTHIM OTBETOM Ha Hamwmcanue | 1,2 1 b
AIIEKTPOHHOMN u ANEKTPOHHO-TpadUIECKOM
dopMyIIBI  37IEMEHTa, C ONpEICIICHHEM BHJA
HIIEMEHTA M BAJICHTHBIX DJIEKTPOHOB
B-3 3amanue ¢ pa3BepHYTBIM  oTBeToM Ha | 1,4 1,2,3,4 I1

ONIPCACIICHUEC THUIIA FI/I6pI/II[I/I3aI_[I/II/I, XUMHUYECKOH
CBS3W W I'COMCETPHUHN MOJICKYJIbL

[Tpumeuanue: 3amanust 6a30BOr0 YPOBHS COCTaBIISIIOT HE MeHee 70% paboThl.
5. Bpewms, oTBoiMMOE Ha BBITIONHEHUE paboThl: 40 MUHYT
6. JlononHuTeNbHBIE MaTEpUAIIBl U 000PYIO0BAHUE:
Ilepnonuueckas cucrema xumMuueckux aneMeHToB J[.M.Menneneesa
7. Cuctema OlICHWBAHUS OT/ACIbHBIX 3aJaHUI 1 paOOTHI B LIETTOM.

Ne 3aganus

KonnuectBo OamnoB KommenTapuit

A-1

A-2

A-3

A-4

A-5

A-6

A-7

A-8

I




A-10 1

b-1 2 Ecnu B orBeTe nonymena 1ommobka — 16.; eciu AOMyICHBI 2
omuoxu — 006.

b-2 3 16. — HanucaHa JIeKTpoHHas Gopmya;

16. — Hanucana 31eKTpoHHO-Tpaduueckas hopmyna;
0,56. — ompeaenex Tui 3nementa (S-, p-, d-, f-);
0,56. — onpeiesieH NOlypOBEHb C BAJICHTHBIMU AJIEKTPOHAMU

Bb-3 4 16. — yka3aH TUII THOpUIU3AIMH [ICHTPATLHOTO aTOMa;
0,50. — yka3aHa reomeTpuueckas (popMa 4acTHIIb;
0,56. — ykazaHa BeIMYMHA BAJICHTHOTO YTJIa;

16. — ompeseneH BUJ XUMUYECKON CBSI3H

[TepeBoa B 5-0aJUTbHYIO CHUCTEMY.
5-17 -196annos
4 —13-16 GamnoB
3 —9-12 6amnoB
2 — MeHee 8 6aioB
[Tpumedanue: oTMeTKa «3» CTaBUTCS NP BhIoHEHNH Oosiee 50% 3amanuii 6a30BOro ypoBHSI.
8. BapuaHTbl paboTHI.
1 BapuaHT
YactpA
1. IIaTh 27€KTPOHOB HA BHELIHEM YPOBHE B OCHOBHOM COCTOSIHUM COAEPHKHUT aTOM
1) TuTaHa  2) KpeMHHS 3)marnus  4) ¢pocdopa
. Kpucrannuueckast pemierka xjiopujia KaabIus
1) meTamnuueckas  2) MonieKyisipHass  3) uoHHass  4) aToMHas
3. KoBaneHnTHast nosisipHasi CBsI3b XapaKTEepHa JJIsl KAXKI0TO U3 JIBYX BEIIECTB:
1) yriaexucnoro ra3a u cepoBoAopoa 2) a3oTa ¥ aMMHaKa
3) XJIOPOBOIOPOJIA U XJIOPUJIA HATPUS
4) okcuaa TUTUS U TUAPOKCUAA TUTHS
. HemounekynsipHoe cCTpoeHUE UMEET
1) H,O 2) HpSO,4 3)SiO,  4) COq
. NOHHYIO KpUCTAJIIMUECKYIO PEIIETKY UMEIOT
1) oxcua 6opa 2) okcup yraepoza (IV)
3) okcun cepol (VI)  4) okenpg marnust
6. HemonexynspHOe CTpOEHNE UMEET KaKJI0€ U3 IBYX BELIECTB:
1)COuCl; 2)FemNaCl 3)COuMg 4)NayCOsul;(TB)
7. TlopaaxoBbIit HOMEP AIIEMEHTA, 3JIEKTPOHHOE CTPOEHHUE aToMa KOTOPOTo 1s%2s%2p°, paBeH
)5 2)6 3)7 4)4
8. YTBepkACHHUE O TOM, UTO CTPYKTYPHOM YaCTULEH TaHHOTO BEILIECTBA SIBJISIETCS MOJIEKYJIA, CIIPaBEAJINBO
TOJIBKO JIS
1) anmaza  2) moBapeHHOU COIU 3)kpemuuss  4)azora
9. Hanmensuryro TemMneparypy IJIaBICHUS HUMEET
1) anmas 2) amOMHHUI 3) kpeMHuUi 4) oxcun kpemuus (IV)
10. BemectBa TBEp/Ible, MPOYHBIE, C BBICOKOW TEMIIEPATypOH IUIaBIECHUS, PACIIIAaBbl KOTOPBIX MPOBOIST
ANNEKTPUYECKUI TOK, UMEIOT KPUCTAJUINUECKYIO PEIIETKY
1) MeTaIMYecKyr0  2) MOJIEKYJISIpHYIO  3) HOHHYIO  4) aTOMHYIO

\S}

I

|9y

Yacte b
1. CooTHecuTe THI CBSI3U U POPMYITy BELIECTBA
Tun cesszu Dopmyna eewecmsa
1.Merammnaeckas A. NaCl
2.KoBaneHTHas noJyisipHas b. O,
3.KoBasieHTHas1 HEMOJApHAS B. HCI

4 Nounas I'. Cu



2. CocTaBbTe SJEKTPOHHBIE (POPMYNIBI U TpadUUECKHE JICKTPOHHBIE (HOPMYJIBI,  OTPAKAIOIIUE TMOPSIOK
pacnpeeneHus 3JIeKTPOHOB IO OpOUTAsIM B aToMax KpeMHus. Onpenenure: a) K KakuM 3JeMeHTam (S-, p-, d-,
f-) onu nmpuHamsexkar; 0) Kakue MOAYPOBHU 3aHUMAIOT BAJICHTHBIC 3JIEKTPOHBI 3THX aTOMOB.

3. Ans yactuubl SeO3 yKakuTe: a) TUI THOPUAM3ALMY LIEHTPAJILHOTO aToMa; 0) TeoMeTprudecKyto Gopmy
YacTHULIbI; B) BEJIMYMHY BAJIEHTHOTO YIJIA; T') YUCIIO G- U T-CBA3EH; /1) BUJ XMMHUUECKOMN CBS3HU.



2 BapHaHT
Yacts A
. JIBa 37IeKTpOHA Ha BHEIIHEM YPOBHE B OCHOBHOM COCTOSTHUH COJICPKUT aTOM
1) amroMuaMs  2) KpeMHUS 3)maraus  4) pochopa
2. Kpucrammudeckas penierka OKCuaa JIUTUs
1) Metayunueckass  2) MoJiekyisipHass  3) moHHass 4) aToMHas
3. HenonsipHasi KoBaJIeHTHAs CBSI3b XapaKTepHA JIJIS KaXKI0TO U3 JIBYX BEIIECTB:
1) BoabI 1 anmasa 2) BOJIOpOa M XJI0pa
3) Meau U a3oTa 4) 6poma U MeTaHa
4. VoHbI SBIAIOTCA CTPYKTYPHOU €IMHUIEH SISl KOKIOTO U3 JIBYX BEILIECTB:
1) CH4 u Iz 2) SOZ n HZO 3) Clz u NH3 4) LiF u KC1
5. MonekynsapHyro KpUCTAJUIMYECKYIO PEHIETKY UMEeT
1) dbropun xkanpmst  2)OpOMH] ATIOMUHES  3)CEpOBOAOPOA  4)XJIOPHI MEH
6. HeMonekymnsipHoe CTpOEHHE UMEET
l)azor 2)rpadur 3)ammmak 4) KUCIOPOJ
7. DJEKTPOHHYIO KOH(UTYpaIniOo BHEITHETO YPOBHS 3523p* umeer atom
1) O 2) C 3) Si 4) S
8. YTBepxaeHHEe O TOM, YTO CTPYKTYPHOI YaCTHUIIEH TaHHOTO BEIIECTBA SIBJISETCS aTOM, CIIPABEATUBO TOJIBKO
TUISt
l)anmasza  2)moBapeHHO# comu  3)Bombl  4)a3zoTa
9. HaubompIryro TemMrepatypy IJIaBICHHS HMEET
1) Bomopon  2) kuciopon 3) okcup yrieponaa (IV)  4) okcun kpemuus (IV)
10. BemectBa ¢ METAIUIMYECKON KPUCTAJUIMUECKOM peIeTKOn
1) xpymnkue, nerkornaaBKue
2) MPOBOMASAT JIEKTPUUECKHI TOK, JTACTUIHBIC
3) o0nanar0T HU3KOM TEIUIO- U ANEKTPOIPOBOIHOCTHIO
4) 0071a1af0T XOPOIIUMHU ONITUYECKUMHU CBOMCTBAMU

[

Yacte b
1. CooTHecuTe THI CBSI3U U POPMYITy BELIECTBA
Tun cesszu Dopmyna seuecmsa
1. Merannnueckas A. Mg
2. KoBanentHas nossipHas b. Hy
3. KoBasientHast HenomsipHast B. H,S
4. Uonnas I'. LiF

2. CocraBbTe JIEKTPOHHBIC (OPMYITBI B TpadUIecKre dIIEKTPOHHBIE (DOPMYIIBI, OTPaXKAIOIINE TTOPSTIOK
pacrpeeeHust JIEKTPOHOB M0 OpOHUTaIsIM B aToMax Maraus. Omnpeaenure: a) K KakuM djeMeHTam (s-, p-, d-, f-
) OHU IIpUHAJUIEkKAaT; 0) KaKhe MMOJAYPOBHU 3aHUMAIOT BaJIC€HTHBIE 3JIEKTPOHBI 3TUX aTOMOB.

3. dns wactuupsl COCl, ykaxkure: a) TUII THOPUANM3ALMY HEHTPAIBLHOTO aTOMa; 0) reOMETpUUECKYI0 (popmy
YaCTHUILIbI; B) BEIMYMHY BAJIEHTHOTO YIJIA; T) YUCIIO G- U T-CBA3EH; 1) BUJ XMMHUYECKOHN CBS3H.

KonrponsHas pabora 2 o Teme «BelecTBa U X CBOHCTBaY.

Crnemuduxarus KMUIM
JUIS IPOBEJIEHUSI TEMAaTUYECKON KOHTPOJIBLHOU paboThI
[Ipenmer: xumus
Yueonuk: ["abpuensu O.C.
Bun xoHTpons: TemaTuueckas KOHTPOJIbHas paboTa
Tema: «BemecTBa U UX CBOKMCTBa»



HaznaueHune KOHTPOIBHON pabOTHI: OIIEHUTh YPOBEHB OCBOCHUS KAXK/IBIM YUAIIUMCSl KJIacca COACpPKaHUS
yueOHOro Marepuana . o reme «BemiecTBa u X CBONCTBa» MO MPEIMETY XUMHUSL.

CopepxaHre KOHTPOJIbHBIX H3MEPUTEIBHBIX 3a/IaHUN OMPEACIISETCS CoAepKaHUEM pabodeil mporpaMmbl 1O
TeMe «XHUMHUYECKUE peaklnm» y4eOHOTo mpeaMeTa XuMus, a TakKe coJiep:kaHueM Tembl «BelecTBa u ux
CBOWCTBa» yueOHHKa JIJIs 00I1e00pa30BaTENbHBIX yUpexKIeHuH oy penakuuei ['abpuensaa O.C..
KontponbHas paboTa cocTouT u3 3ananuid: 13 3aganuii: 8§ 6a30BOro ypoBHS, 3 - TOBBIIIEHHOTO U 2 3a/1aHUS
BBICOKOI'O ypoBHs. Pacnipeznenenue 3agaHuii 10 ypOBHSAM CIIOXKHOCTH, IIPOBEPSIEMBIM 3JIEMEHTaM
MIPeIMETHOT0, METAIIPEIMETHOTO CO/IEP KaHUs, YPOBHIO MOJITOTOBKHU, THIIAM 33JIaHUN U BPEMEHU BBIOJIHEHUS
mpecTaBieHo B Tabmuie 1

Koaudukarop sneMeHToB copepkanus U TpeOOBaHUI K YPOBHIO MOATOTOBKH O0YYarOIIMXCS AJIs TPOBEICHUS
TEMaTUYECKON KOHTPOJIBHOM paboThI 0 TeMe «XUMHUECKUE PEaKIHH)

Ha Bemonnenue 13 3aganuii otBoautcst 40 MuHyT. 3a7aHUs B KOHTPOJIBHOW pab0Te OIICHUBAIOTCS B
3aBHCUMOCTH OT CJIOXHOCTH 33JJaHHs Pa3HBIM KOJMYECTBOM OAJIJIOB, YKa3aHHBIX B Ta0OIHUIE 2.

Kon Kon xonTposnu- DJIEeMEHTHI COJIepKaHus, TpoBepsieMble 3a1anusiMu  [Home
6moka pyemoro KM pa
COJIEPXK DJICMCHTA 3aJ1aH
aHus " 15051
COZEPK|
aTeb-
HOU
JINHUNA
1 TEOPETHMYECKHUE OCHOBBI XM
1.1 CoBpeMEHHbIC NPE/ICTABIICHUS O CTPOCHUU aTOMa
1.2 [Tepuonuueckuii 3akoH u [lepuonnueckas cucrema
xumuueckux sneMeHToB .M. Menaeneena
1.2.1 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB JIEMEHTOB U MX 1,2,3
COEJUHEHMH 10 IIepHoJaM U IpyImam
1.4 XuUMHYECKas peakius
1.4.6 Peaknimn morHOTO OOMEHA 6
2 HEOPT AHUYECKAST XM
2.1 Knaccudukanusa Heoprannueckux emiects. Homenkiatypa 3)
HEOPTaHMYECKHUX BEIIECTB (TPUBHATBHAS U MEXKIYyHAPOTHAS)
2.4 XapakTepHbIE XUMUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, 7
aM(bOTEepPHBIX, KUCIIOTHBIX
2.5 XapakTepHble XUMUUYECKHE CBOWCTBA ocHoBanmii |4

1 aM(bOTEPHBIX TUIPOKCUIIOB
XapakTepHble XUMUUECKHE CBOMCTBA KHCJIOT

XapakTepHble XMMUYECKHE CBOMCTBA COJIEH: CPEAHNUX, 5
KHCJIBIX,0CHOBHBIX; KOMIUIEKCHBIX (Ha MMPUMEPE COCTUHEHUI
QIIOMUHUS U [TMHKA)

2.8 B3anMOCBsI3b pa3TUYHBIX KJIACCOB HEOpraHuyeckux BemecTs | 8,11
3 OPI'AHNYECKAS XUMHIA

3.9 B3anMoCBsI3b OpraHUUYECKUX COCIUHEHMH. 10
4 METO/1bI IIOSHAHUA B XUMHWU. XUMHUA 1
XKN3Hb

416 OcHoBHbI€ c1IOCOOBI MOy4YeHus (B JabopaTtopun) 13
KOHKPETHBIX BEILECTB, OTHOCAIIMXCS K M3YYEHHBIM KjlaccaM
HEOPraHWYECKUX COEANHEHUI

4.3 Pacuets! 1o XuMu4yeckuM (popMysiaM U YpaBHEHUSM peaKIfii

NN
~o

433 Pacuetsl Macchl BelecTBamiii 00beMa ra30B 1Mo u3BeCTHOMY | 12
KOJMYECTBY BEIIECTBA, Macce WK 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIINH BEIIECTB

[Tepeuens TpeGoOBaHM K YPOBHIO MTOATOTOBKU 00YYAIONINXCS, OCBOUBIIIHNX TEM




Kon

YMeHus v BUIBI A€ITEIBHOCTH, TpoBepsieMble 3aganusimu KM

KOHTPOJIH-
pyemoro
YMCHHUS
3HAThL/TIOHUMAT:

1.1 Baxneiiniie XuMA4YeCKIE TOHITHS

111 [ToHuMaTh CMBICIT BAXKHEHIIINX MTOHATUH (BBIICIATH UX XapaKTepHbIC
MPU3HAKHN): BEIIECTBO, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHBIE aTOMHBIC U MOJICKYJIIPHBIC MacChl, MOH, MOJIb, MOJIApHAs
Macca, MOJIIPHBI 00beM, BEIIECTBA MOJICKYIISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHS,

1.1.2 BEISBIATE B3aMMOCBSI3H MOHATHH

1.1.3 Hcnonp3oBarh BaXKHEHIIME XUMUYECKUE ITOHATUS TUTS
00BsICHEHUS OTJENBHBIX (DAKTOB U SIBJICHHIA

1.2 OCHOBHBIE 3aKOHBI U TEOPUU XUMHUHU

1.2.1 [IpuMeHATh OCHOBHBIE TIOJIOKECHHS XUMHYECKUX TEOpHU (CTPOCHHUS aToMa,
XUMHUYECKOU CBS3H, MICKTPOIUTUICCKON AUCCOIUAIINH, KHCIIOT U
OCHOBaHUH, CTPOEHHUS OPraHUYECKUX COCTMHCHHUH, XUMUUYECKON KMHETHKH)
JUISL @aHAJIN3a CTPOEHUS U CBOMCTB BEIIECTB

1.2.2 [ToHnMaTh rpaHuIlbl IPUMEHUMOCTH U3yUYE€HHBIX XUMUYECKUX TEOpU

1.2.3 [Tonumats cmeicn [lepuogunueckoro 3akona JI.W. MenpeneeBa u
HCIIO/IL30BATh €ro I KAUeCTBEHHOI0 aHaIu3a U 000CHOBAHHS OCHOBHBIX
3aKOHOMEPHOCTEH CTPOCHHUS aTOMOB, CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX
COeIMHEHUN

1.3 BakHeliye BemecTsa 1 MaTepuasl

1.3.1 KiaccudumupoBars HEOPraHMYECKUE U OPraHUYECKUE BEIIECTBA 110 BCEM
W3BECTHBIM KJIACCU(DUKAIIMOHHBIM ITPU3HAKAM

1.3.2 [Tonnmatb, 4YTO  IPAKTHUECKOE IPUMEHEHHE 00YCIOBIECHO UX
COCTAaBOM, CTPOCHHEM U CBOWCTBAMU BEIICCTB

1.3.3 VimeTh mpejcTaBieHne 0 PO ¥ 3HAUEHUU JTAaHHOTO BEIIECTBA B MPAKTHKE

1.34 OOBsICHATH 001IME CTIOCOOBI U MIPUHIIMITBI TOTYYeHHs] HanOoJee BaKHBIX
BEIIIECTB

2.1 Ywmers: HazeiBaTh

211 W3yYECHHBIE BEUIECTBA MO TPUBUAIBHOW WM MEXAYHAPOTHOM
HOMEHKJIaType

2.2 Ornpenensts/ K1acCuGUIMPOBATH:

2.2.5 OKHUCJIUTEIb 1 BOCCTAHOBUTEIND;

2.2.6 MPUHAJIEKHOCTh ~ BEIIECTB K Pa3IMYHbIM HEOPTaHUYECKUX U
OpPraHMYECKUX COCIMHEHMI; Kilaccam

2.3 XapakTepHu30BaTh:

2.3.2 00111Me XUMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB — METAIIIOB U
HEMETAJIIOB;

2.3.3 o01I1e XuMHUYECKHEe CBOMCTBa OCHOBHBIX HEOPTaHUUYECKUX

COETMHEHUH, CBOMCTBA MPEACTaBUTENEH ITUX KJIACCOB; KIACCOB

OTIENbHBIX COEIUHEHNN

2.34 CTPOEHHUE U XMMHYECKHE CBOICTBA M3yYEHHBIX OPraHUYECKUX COeTMHEHUN

24 OOBSICHATE:
24.1 3aBUCHMOCTb CBOMCTB XUMHUECKHX AJICMEHTOB M MX COCIMHEHUI OT
nojoxkeHus sneMeHrta B [lepuognueckoit cucreme [.U.

Menneneena;

2.4.3

3aBHCHUMOCTH CBOMCTB HEOPTraHNYCCKUX U OPTraHNYCCKUX BEIICCTB OT UX
COCTaBa U CTPOCHMUA,




Kon YMeHus v BUIBI A€ITEIBHOCTH, TpoBepsieMble 3aganusimu KM
KOHTPOJIH-
pyemoro
YMCHHUS
24.4 CYIIIHOCTb N3YUYEHHBIX BHJIOB XUMHUUYECKUX PEAKIIUN: AJIEKTPOIUTHUECKON
JUCCOLIMAIIMN, HOHHOTO 0OMEHA, OKUCIUTEIHhHO-BOCCTAHOBUTEBHBIX (1
COCTABJISITh UX YPaBHEHUS);
2.4.5 BIIUSTHUE PA3NIUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIINH U Ha
CMEIIEHUE XMMHUYECKOTO PABHOBECHS
2.5 [TnanupoBaTh/IPOBOANTE:!
25.1 AKCIIEPUMEHT I10 TIOJIYYCHHIO M PACIIO3HABAHUIO BAXKHEHIIINX
HEOPTaHMYECKUX M OPTaHUYECKUX COCTUHEHHM, C Y4ETOM IPHOOPETEHHBIX
3HaHWH O MpaBuiiax 0e30MacHON paboTHI C
BEIIECTBAMHU B J1TAOOPATOpHH U B OBITY;
25.2 BBIYHCIICHHSI IO XUMHUYECKUM (OopMyIiaM U ypaBHEHUSIM
Tabauma 3
Ne zamanus Komauuecrso 6amnos
1-8 1 Gann — npaBwiIbHBI 0TBeT () 0aIOB — HENIPaBUJIbHBIN OTBET
9--11 MaxkcuManbHOE KOIUYECTBO 0ajIIoB - 2
12-13 MakcumanbHOE KOJIUYeCTBO 0ajioB - 3
Hroro 24 GannoB
[lepeBon 6amtoB K 5-0ammpHON OTMETKE MpecTaBiieH B Tadbmuie 3. Tabnumna 3.
bannsr OTMeTKa
17-20 6annos: OtMeTKa «5»
13-16 Gamos: Ormerka «4»
7-1206am10B OtmMmeTKa «3»

0- 6 GamtoB

O1MmeTka «2»




KonrtponbHas pabdora «BemectBa u ux coiictBa» Bapuant 1
1. Meramunueckue CBOMCTBA B PsIIy XUMUYECKUX dieMeHToB Mg— Ca— Sr— Ba:
A. OcnaGeBator. b. YeunuBatores.  B. M3menstorcs nepuoandecku. I'. He uamenstorcs.
2. XuMUYECKHi1 3JIeMeHT ¢ Hanbosiee IPKO BhIPA)KEHHBIMH HEMETAINTHYECKMMH CBONCTBAMU:
A. Docdop. b. Bananuii. B. Cypbma. I'. Bucmyr.
3. KucnotHele cBoiicTBa Harboliee PKO BHIPA’KEHBI Y BeIllecTBa, popmyiia
kotoporo:A.HNO3;.5.HNO,.B.HPO3.I'. HAsSO3.
4. T'uapoxkcua xenesa (I11) MoKHO OTYYHUTh MPU B3aUMOICHCTBUU:
A. Xnopuna xenesa (I1I) ¢ rugpokcunaom Hatpusi. b. Hutpura xxenesa (II) ¢ ruapokcugom kanus.
B. Oxcupa xenesa (I1I) ¢ cepnoit kucnorou. I'. Cynbdara xkenesa (I11) ¢ xiaopumom Gapusi.
5. HazBanwue BemectBa, xumuueckas gpopmynna koroporo Ca(HCO3),:
A. Kap6onat xaneius .b. ['amenas u3Bects. B. 'mapokapOonat kansius. I'. M3BecTkoBast Boa.
6. MorHOE ypaBHEHHE peaKuu Fe’ + 2H" = Fe** + H, COOTBETCTBYET B3aUMOJECHCTBUIO BEUIECTB:
A. XKenesa, Boasl u kucnopona. b. XKenesa u constHoit kucinotel. B. Oxcuna sxenesa (I1) u ceproit kucnotsl. I
Kenesa n BoapI.
7. Oxenp yriepoaa (IV) B3anmoneicTByer ¢ BeniecTBoM, popmyina kotoporo:A. Na;SO4 b. HCl,.;) B. P2Os
I'. NaOH
8. DnemenToM 3 B reHeTudeckoM psagy 9— D0,— NaD03— HpD03  aBnsercs:
A. Cepa. b. ®ocdop. B. A3zor. I'. AmomuHui.
9. Iepexon Cu’—Cu*? moxHO OCYIIECTBUTD MPH B3aUMOJICHCTBUU BEIIECTB, (POPMYIIBI KOTOPBIX:
A. CuO u H,. b.CuSOsuFe. B.CuuCl. I'. Cuu HCI.
10. ®opmyna BemiectBa X B reHeTHuyeckoM psagy + Hy0, Hg2+ + Agy0
C2H2—> CH3CHO—> X:
A.CH3COOH. b. C;Hs0OH. B. CH3—O—CHjs. I'. CO..
11. HanummuTe ypaBHEHUS PEaKIHii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH MTPEBPAILICHHUS:
: .

2 3 4
Na —* Nay0, —* Na,0 —* NaOH — Na,CO,.
Bri6epute u paccmoTpuTte 01HO U3 ypaBHeHH ¢ Touku 3penust OBP, apyroe - B ceete TO/I.

12. Kakoii u3 ra3os 3aiiMeT OonbIInii 00beM (H. y.): 1 r azora uiu 2 r aproHa? OTBeT MOATBEPANUTE pacueTaMHu.
13. CocraBbTe ypaBHEHUS peakiuii momydenus xyuopuaa xenesa (111) e menee uem Tpemst criocodamu.



Kontponbnas pabora «BemecTBa u ux cBoicTtsa» Bapuant 2
1. Cxema npesparennii:Fe*’— Fe**— Fe’ npencrasmnsier coboii mporeccsr:
A. Tonbko BoccranoBienus. b. Tonbko okuciaeHus.
B. Okucnenus (mpeBpaienue 1), BoccraHoBIIeHUs (TIpeBpalieHue 2).
I'. BoccranoBnenus (npeBpaiienue 1), okucieHus (mpeBpamieHue 2).
2. B psny anemenToB (ocop — cepa — XJI0p BO3paCTaeT:
A. Pamuyc atoma. b. Ynciio HenapHbIX 251eKTpoHOB. B. Uncio S-3yekTpoHoB B atrome. [
DIIEKTPOOTPULIATENHHOCTb.
3. Kucnornele cBoiicTBa Hanbosee ipKko BbIPaKEHBI y BeIllecTBa, GopMyia KOTOPOTO:
A. CH3COOH b. C;HsCOOH B. C15H3;COOH. I'. HCOOH.
4. T'mapokcua menu (II) B3aumopeicTByer ¢ BemecTBoM, hopmyia kotoporo: A. H,O. b. KOH. B. H,SO,.
I'. Na,O.
5. HazBanue BemectBa, popmyna koroporo NH4sHCOs:
A. T'unpokapboHart HaTpusl. b. KapGonat aMMoHusl.
B. I'mapokapOoHaT aMMOHHS. I'. 'uppokcua aMmMoOHUA.
6. Vounoe ypasrerue peaxuun MgO + 2H" = Mg?* + HoO cooTBETCTBYET B3aHMOICHCTBHIO:
A. Marnus u cepHoii kucnotsl. b. Oxcuaa Maraust 1 a30THOM KHCIIOTHI.
B. lunpokcuma Maraust v coisiHOM kucioTel. ['. KapOoHara MarHus U yroJbHOW KHCIIOTHI.
7. Xnopun xenesa (I1I) B3aumoielicTByeT ¢ BelecTBoM, popmyia KOTOPOro:
A. NaOH. b. Zn. B. AgNOs. T'. Bce oTBeTHI BEpHHI.
8. CDOpMyJ'Ia BeLLECTBA XB TEHETHHECKOM PALy

Fe — FeCl, - = Fe(OH), ~25 X > Fe:

A. Fe(OH)3 b. FeC|3. B. FeO.T. Fe;,0O3

9. ITepexon S? — S*™ MOXKHO OCYIIECTBHTB NPH B3aHMOICHCTBHE BEIIECTB, (hOPMYJIBI KOTOPBIX:

A. NaS u HCI. b. HSu NH3 B.H,Su H,O.T'. H,Su O,

10. ®opmyna BemecTB X B reHeTndeckoM psany C—CHy—X—CgHe:

A. CH3C| b. CH3N02. B. C5H12. I. C2H2.

YACTD 2. 3ananusi co cBOOOJHBIM OTBETOM

11. Hanummre ypaBHEHUs peakLUi, ¢ IOMOIIBI KOTOPBIX MOXHO OCYIIECTBUTh NPEBPAILICHU:

Si— SiO,— Na,SiOz— H,Si03— SiOs.

Bribepure u paccMoTpuTe 0J1HO U3 ypaBHEeHHUH ¢ Touku 3peHus OBP, npyroe — B cete TO/I.

12. Kakoii u3 ra3oB 3aiiMeT OombInnii 00beM (H. y.): 10 T xsopa wiu 5 r kucnopona? OTBET MOATBEPANTE
pacueramu.

13. CocraBbTe ypaBHEHUS PEAKINi MOTyYSHHS THIPOKCHIA Kbl HE MEHEE YeM TPEeMs CIIOCOOaMH.



5.Y4eOHO-MeTOANYECKMIT KOMILIEKC:

YyebHuk

Ne | Ha3BaHMe yyeOHUKA kiace | ®UO U3JIATEIbCTBO | TOJ
aBTOpa U3aHUs

1 | Xumus.11 kinacc.  I[Ipodumpnsrii | 11 Epemun M.:JIpoda 2020r.
B.B.

YPOBCHBb






