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Pabouast mporpamMma yuebHOTO IpeaMeTa « XUMHSD» Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHnus g 8-9 KilaccoB cOCcTaBlieHa HA OCHOBE:!

- TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHOW MPOrpamMMmbl
OCHOBHOTO 00IIero 00pa3oBaHUsl MYHUIIUIAIBHOTO OIO/KETHOrO 00111€00pa30BaTebHO-
ro yupexaenus «HoBoTaBomkackas cpefHsisi o6meodpazoBaTeiabHas IKoJia UMeHH | e-
posi Cosetrckoro Coro3za M.II. CepukoBa IllebekuHckoro paiiona benroposckoii oGa-
CTH», MIPEJCTaBICHHbIX B DeepanibHOM IOCYyAapCTBEHHOM 00pa30BATEIBLHOM CTaHAApTE
OCHOBHOTO OOIIETr0 00pa30BaHMsI, YTBEPKICHHOTO MPHUKA30M MUHUCTEpCTBa 00pa3oBa-
Husg B Hayku P® 17 nexabps 2010 roga Nel897, B pegakuuu nprka3oB MUHOOpHAYKHU
Poccun ot 29.12.2014 Ne1644, ot 31.12.2015 Nel577, ot 11.12.2020 Ne712;

- aBropckoi mporpammoit H.H. I'apa «Xumus. 8-9 kiaccel» onmyOJMKOBaHHOW B
yaebnoM nocobuu ['apa H.H. PaGoune nporpammel. [Ipeamernas nuaus yaeOHukos I'.E.
Pymsutuca, @. I'. ®enpamana 8-9 knaccel: yueb. mocobue st 001eodpazoBar. Opranu-
3anuii — 3-e u31., mepepad.- - M.: [IpocBemenne, 2019r, - 48c. - ISBN 978-5-09-065302-
2.

- pabodeil mporpaMmbl BOCIIUTAHHSI MYHUIIUTIATHHOTO OIOPKETHOTO 00I111e00pa3o-
BareibHOro yupexjeHus «HoBoTaBomxackas cpenHsis oOiieoOpa3oBaTefibHas IKOJA
umenu ['epost CoBerckoro Coroza U.I1. Cepukosa lllebexunckoro paitona benropoackoi
o0IacTny;

- yueOHOTO TUIaHa OCHOBHOW 00pa3oBaTeIbHOM MPOTrpamMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHusi MYHULUIAJIBLHOTO OIOHDKETHOIO OO0IIe00pa30BaTENIbHOTO  YUPEKIACHUS
«HoBoTaBoikackasi cpeausisi obmeodpazoBarenpHas 1mkoia umeHu ['epost CoBeTCKOTO
Coroza WNLII. Cepukosa lllebexknnckoro paitona benropoackoit o6mactm.

Ilnannpyemble pe3yJbTaThl OCBOCHHUS Y4eOHOT0 mpeaMeTa

N3ydeHne XuMuM B OCHOBHOM HIKOJIE AAET BO3MOXKHOCTb JOCTHYb CJIEAYIOLIHX
pe3yJbTaTOB B HANPABJICHUU JMYHOCTHOI'O PA3BUTHUSA:

1) BOCIIMTAHHE POCCUMCKOM TPAXKITAHCKOM HWIECHTUYHOCTHU: IMATPUOTU3MA,
m00BU U yBaxkeHHs K OTeuecTBY, UyBCTBa rOpJOCTH 3a CBOKO PoauHy, 3a poccHilcKyro
XUMHUUYECKYIO HAYKY;

2) (dbopMUpoBaHUE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBpE-
MEHHOMY YpPOBHIO Pa3BUTHsI HayKd U OOLIECTBEHHOW MPAaKTUKH, a TAKKE COLMAIBHOMY,
KYJIbTYPHOMY, SI3bIKOBOMY U TyXOBHOMY MHOT000Pa3Hi0 COBPEMEHHOTO MHPA;

3) (dbopMUpoBaHME OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M
CIIOCOOHOCTH K CAMOPA3BUTHUIO M CaMOOOPA30BaHUIO HA OCHOBE MOTHBALIUU K 00YYEHHIO
Y TI03HAHUIO, BEIOOPY MPOUILHOTO 00pa30BaHUs Ha OCHOBE MH(POPMAIIMH O CYIIECTBY-
IOHIMX MPO(GECcCHsiX W JIMYHBIX NMPO(PECCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY IIO-
CTPOEHUIO MHAMBHUAYaJIbHOW 00pa3oBaTENbHON TPAEKTOPHH C YYETOM YCTOMYMBBIX I10-
3HaBaTEJIbHBIX UHTEPECOB;

4) ¢dbopmMupoBaHNEe KOMMYHHUKATHBHONH KOMIETEHTHOCTH B 0Opa30BaTENbHOIA,
0O0IIECTBEHHO MOJIE3HON, yueOHO-HCCIET0BATEIbCKOM, TBOPUECKON U APYTUX BUAAX Aes-
TEJIbHOCTH;

5) dbopMUpoBaHUE MOHMMAHHUS LEHHOCTH 3J0pOBOr0 M Oe3omacHoro obpasza
YKU3HU; YCBOECHUE MPAaBWJI MHAMBUAYAIbHOIO U KOJIJIEKTUBHOIO 0€3011aCHOTO MOBEIEHUS
B YPE3BbIYANHBIX CUTYALMX, YTPOXKAIOIIUX KU3HHA U 310POBBIO JIIOACH;

6) (dbopMupoBaHUE MO3HABATENHFHON W MHPOPMALMOHHOW KYJIBTYPbI, B TOM
YHClie pa3BUTHE HABBIKOB CAMOCTOSTENbHON paboThl C yueOHBIMU MOCOOUSIMU, KHUTAMHU,



JTOCTYITHBIMA WHCTPYMEHTAMHU U TEXHUYECKUMU CPeICTBaMH WH(POPMAIMOHHBIX TEXHO-
JIOTHU;

7) (hopMupoBaHUE OCHOB 3KOJIOTMYECKOTO CO3HAHUSI HA OCHOBE IMPU3HAHUS
[IEHHOCTH >KU3HU BO BCEX €€ MPOSIBJICHUSAX U HEOOXOJIUMOCTH OTBETCTBEHHOIO, OepeiK-
HOT'O OTHOIIIEHUS K OKpY>Kalollen cpeie;

8) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKHUX 3aJlad, YMEHUS HAXOAWTh
aJIeKBaTHBIE CIIOCOOBI TOBEJCHUS M B3aUMOJCIHCTBUS ¢ MapTHEPAMU BO BpeMsl y4eOHOM U
BHEYUYEOHOM JEATETbHOCTH, CIIOCOOHOCTH OIEHUBATh MPOOJIEMHBIE CUTyallud U Omepa-
TUBHO MPUHUMATh OTBETCTBEHHBIC PEIICHHS B PA3JMYHBIX MPOJYKTUBHBIX BHAAX Jes-
TEJIHHOCTH.

MeTanpeaMeTHbIMH pPe3yJIbTaTaAMU OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM Mpo-
rpaMMBbl OCHOBHOT'O OOIIIEro 00pa3oBaHus SABISIOTCS:

1) OBJIQJICHUE HaBBIKAMHM CaMOCTOSITEILHOTO NMPHOOpPETEHHs] HOBBIX 3HAHUI,
OpraHu3aluu y4eOHOM NesTebHOCTH, IIOUCKA CPEACTB €€ OCYILECTBICHNUS;
2) YMEHUE IJIAHUPOBATh IyTH JOCTHKECHHMS LIEJIEH HA OCHOBE CaMOCTOSITEINb-

HOTO aHaJIU3a YCJIOBUN M CPEACTB UX JOCTHIKCHUSI, BBIJCISTH allbT€pPHATUBHBIEC CIIOCOOBI
JTOCTHOKCHUS 1IeTTM U BBIOMpaTh Hanbosiee 3(pheKTUBHBIN Crioco0, OCyIIeCTBIATh MMO3HA-
BaTeIbHYIO peIICKCHI0 B OTHOIICHUH JACUCTBUI MO pElICHUIO YYEOHBIX U TTO3HABATEb-
HBIX 33724,

3) yMEHHE TIOHUMATh MPOOIIEMY, CTABUTH BOMPOCHI, BBIIBUTATh THIIOTE3Y, Ja-
BaTh OMPEEIICHUS MOHATUAM, KIACCU(PUIIMPOBATh, CTPYKTYPUPOBATh MaTepHall, IPOBO-
JTUTH SKCIIEPUMEHTBI, ApTYMEHTUPOBATh COOCTBEHHYIO MO3UIIHIO, (DOPMYIUPOBATH BHIBO-
JIbI ¥ 3aKJTFOUCHMS;

4) YMEHUE COOTHOCUTH CBOU JIEUCTBUSl C IUIAHHUPYEMBIMHU pe3yJbTaTaMU,
OCYILECTBIIATh KOHTPOJIb CBOEHM JEATEIbHOCTH B MPOLIECCE JOCTHXKEHUS pe3yJibTara |,
OTIPEJIeNIATh CIIOCOOBI ACHCTBHUI B paMKax MPEIIOKEHHBIX YCIOBUN U TpeOOBaHUH, KOP-
PEKTUPOBATH CBOU JICUCTBUSI B COOTBETCTBUM C U3MEHSIOLICHUCS CUTYalNEH;

5) dbopMupoBaHUE M PA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOIB30BAHUS
WHCTPYMEHTOB M TEXHUYECKUX CPEACTB MHPOPMAIMOHHBIX TEXHOJIOTHI (KOMITBIOTEPOB U
MIPOTrpaMMHOT0 00ECIEeUeHHs) KaK MHCTPYMEHTAJIbHONW OCHOBBI Pa3BUTHUSI KOMMYHHKa-
THUBHBIX U TIO3HABATEILHBIX YHUBEPCAIbHBIX YUCOHBIX ACHCTBHUIA;

6) YMEHHE CO3[aBaTh, MPUMEHSATh M MpPeoOpa3OBBIBATh 3HAKU U CHMBOJIBI,
MOJICJIN ¥ CXEMBI JJIsl PEeLIeHHs] YUeOHBIX U TO3HABATEIbHBIX 3a/1a4;
7) yYMEHHE HU3BJIEKaTh MHPOPMAIUIO U3 PA3TMUYHBIX UCTOYHUKOB (BKIIOYAs

cpelcTBa MaccoBoi MH(GOpMaLUK, KOMIAKT-AUCKH Y4eOHOro Ha3HauyeHus, pecypcel H-
TEpHEeTa), CBOOOHO TMOJIb30BATHCS CIIPABOYHON JUTEPATYpOH, B TOM YHCJIE M Ha DJIEK-
TPOHHBIX HOCHUTEJISIX, COOII0IaTh HOPMBI HH(POPMALIMOHHON H30UPaTEIbHOCTH, 3TUKH;

8) YMEHUE Ha NPAKTUKE IOJb30BaThC OCHOBHBIMHU JIOTUYECKUMH INpHUEMA-
METOJIaMU HaOJIIO/ICHUSI, MOJICTTUPOBAHUSI, OOBSICHEHHSI, PEIICeHUs MPOOJIeM, MPOTHO3H-
pOBaHus U 1p.;

9) YMEHHUE OPraHU30BaTh CBOIO )KM3Hb B COOTBETCTBUU C IPEICTABICHUIMU O
3I0pOBOM 00pa3ze KHU3HHU, MpaBax M OOSN3aHHOCTSAX TPa)XJAaHMHA, IIEHHOCTSAX OBITHS,
KYJIbTYPBI U COLIMAIBHOTO B3aUMOJICHCTBUS;

10)  ymeHue BBHIIOJNHATL MMO3HABATENBHBIE W MPAKTUYECKUE 3aJ@HWs, B TOM
YHUCJIE IPOEKTHBIE;

11) yMmeHHe CaMOCTOSTENLHO M apryMEHTUPOBAHHO OIIEHUBATH CBOM JEHCTBHS
U JIeHCTBUS OJHOKJIACCHHUKOB, COJIEP’KATeIbHO OOOCHOBBIBAsI MPAaBUIBHOCTh MJIU OLIU-



O0YHOCTH pe3ylbTaTa M Croco0a JAEWCTBUS, aJI€KBAaTHO OLIEHWBATh OOBEKTUBHYIO TPY/I-
HOCTh KakK Mepy (paKTHUECKOI0 WJIM IPEIOoJaraéMoro pacxoja pecypcoB Ha pelleHue
3a]a49M, a TAKKE CBOM BO3MOXXHOCTH B IOCTYKEHHUH LIETH ONPEACTEHHON CI0KHOCTH;

12) ymenue paGorars B rpyimie — 3()QPEKTHBHO COTPYIHHYATH U B3aUMOJIEH-
CTBOBATh Ha OCHOBE KOOPAMHAILMYU Pa3IMUYHBIX MO3ULUN MpU BeIpabOTKE 0OIIEro pere-
HUSI B COBMECTHOM JI€ATENbHOCTH; CIIyIIATh MapTHEPa, GOPMYyIUPOBATh U ApryMEHTHPO-
BaTh CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO MO3UIUIO0 U KOOPIAWHUPOBATH €€ C I0-
3unueil mapTHEPOB, B TOM YHCIE B CHUTYallMH CTOJIKHOBEHHUS MHTEPECOB; MPOTYKTHBHO
pa3pemiaTb KOH(QIMKTH HA OCHOBE Y4€Ta MHTEPECOB M IMO3ULHUI BCEX UX YYaCTHUKOB,
IIOMCKA U OLEHKU aJIbTEPHATUBHBIX CIIOCOOOB MX pa3pelIeHusl.

IIpenMeTHBIME pe3yJbTATAMHM OCBOCHHUS OCHOBHOW 0Opa30BaTENbHON MpOTpam-
MBI OCHOBHOT'O 00IIIET0 00pa30BaHMsI SABIISIOTCA:

1) (dbopMupoBaHHE NMEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUM
0 BEMIECTBAX, WX MPEBPANICHUAX M MPAKTHYECKOM MPHUMEHEHWH; OBJAJCHUE TOHATHI-
HBIM ammmapaToM U CHMBOJIHYECKUM SI3BIKOM XHMHU;

2) 0CO3HaHHE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKON HayKH Kak 00-
JacTU COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMHUYECKHX IPEBpPALCHUH HEOPraHWYEeCKUX U
OpPraHMYECKNX BEIIECTB KaK OCHOBBHl MHOTHX SIBICHUH XUBOW M HEXHBOWU TPUPOIBI;
yrIyOJIeHUE TPEACTABICHUI O MaTEPUATbHOM €INHCTBE MHPA;

3) OBJIQJICHHE OCHOBAMU XUMHUYECKON I'PaMOTHOCTH: CIOCOOHOCTBIO aHAIU3H-
pOBaTh U OOBEKTUBHO OLICHUBAThH KU3HEHHBIEC CUTYAlLlUH, CB3aHHBIE C XUMHUEH, HaBbIKa-
MU 0€30MacHOr0 OOpallleHHs C BEIIECTBAMHU, UCIOIb3yEeMbIMH B IOBCEIHEBHOMN KU3HMU;
YMEHHEM aHAIM3UPOBATH U TUNIAHUPOBATH IKOJOTHIECKH OE30I1acHOE MOBEACHUE B IETISIX
cOepekeHust 37J0POBbsI U OKPY>KAIOLIEH Cpe/ibl;

4) (dbopmMupoBaHNEe YMEHUI YCTaHABIMBATh CBS3M MEXKIY peallbHO Habioae-
MBIMHA XUMHYECKUMH SBICHUSIMH M TPOIECCAMHU, IPOUCXOAAIIMMH B MUKPOMHUPE, 00B-
SICHSITh IPUYMHBI MHOT000pa3us BEUIECTB, 3aBUCHMOCTh UX CBOMCTB OT COCTaBa U CTpOe-
HUS, @ TAKKE 3aBUCUMOCTh TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) nproOpETeHNEe OMbITA HCIOJIB30BAHUS PA3IMYHBIX METOJOB M3yUeHUS Be-
MIECTB; HAOJTIOACHUS 3a WX MPEBPALICHUSIMH MPHU MPOBEACHUN HECIOKHBIX XUMUYECKIX
HKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U TPUOOPOB;

6) YMEHHE OKa3bIBaTh MEPBYIO IMOMOILb MPHU OTPABJIECHUAX, 0KOTAX U IPYTHUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JaOOPATOPHBIM 000Dy I0BAaHUEM;
7) OBJIaJICHUE MpuéMamMu paboThl ¢ WHPOpPMAIUEH XMUMHYECKOTO COJIEepiKa-

HUSl, IPEACTABICHHON B pa3Hoil popme (B Buae TekcTa, Gopmyi, rpaduKoB, TAOIUIHBIX
TAHHBIX, cxeM, ¢otorpadwuii u ap.);

8) CO3/1aHUE OCHOBBI I (DOPMUPOBAHUS HHTEPECA K PACHIMPEHUIO U yIiIy0-
JICHUIO XUMUYECKHUX 3HAHUW W BHIOOpA XMUMHUHU KaK MPOQUIBHOTO MPEeIMETa TPH MEPexo-
JIe Ha CTYIIEHb CpeiHero (MOJHOTO) 0011eT0 00pa3oBaHus, a B JAJIbHEHIIIEM U B KAUECTBE
cdepsl cBoel mpodeccuoHaNbHON AeSITETbHOCTH;

9) dbopmMupoBaHE MPEICTABICHUN O 3HAYEHWH XMMHUYECKONW HAyKd B pelle-
HUM COBPEMEHHBIX JKOJOTHYECKUX MPOOJIeM, B TOM YHUCIIC B MPEAOTBPALICHUHA TEXHO-
TeHHBIX M 9KOJIOTHYECKUX KaTacTpog.

OcHOBHbIC MOHATHS XUMHH (YPOBeHb aTOMHO-MOJIEKYJISIPHBIX IpeACTaBJIe-
HUI1)

Buvinycknuk nayuumca:

. OTIHCHIBATh CBOMCTBA TBEPIBIX, KHUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIICISSA
UX CYIIECTBEHHbIE MPU3HAKY;



. XapaKTepU30BaTh BEUIECTBA 10 COCTaBY, CTPOEHUIO U CBOWCTBAM, YCTaHAB-
JMBATh MPUYUHHO-CIICACTBEHHBIC CBA3U MEX/1y TaHHBIMHU XapaKTepUCTHUKAMHU BEIIECTBA;

. PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKHUH AJIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTh, UCIIOIb3YS
3HAKOBYIO CUCTEMY XUMUU;

U300paxaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIbI0 XUMHUYECKUX (HOPMYN U
CYIIHOCTh XUMUUYECKUX PEAKIUN C TOMOIIbI0 XUMUYECKUX YPaBHEHUM

. BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
a TaKkKe MAacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUSX;

CpaBHHUBATH MO0 COCTABY OKCHU/JIbI, OCHOBaHUS, KUCIIOTHI, COJIH.

. KJIacCU(PUIIUPOBATH OKCHUJIBI U OCHOBAHUSI IO CBOMCTBAM, KUCJIOTHI U COJIH -
0 COCTaBY;

. OTMKCHIBATh COCTaB, CBOMCTBA U 3HaUEHUE (B MPUPOJE U MPAKTUIECKOM Jiesl-
TETHLHOCTH Y€JIOBEKA) MPOCTHIX BEIIECTB — KUCJIOPOa U BOJIOPOJIA;

. JaBaTh CPABHHUTEIBHYIO XapaKTEPUCTUKY XMMHUYECKUX DJIEMEHTOB M BaX-
HEUIINX COeTMHEHUN €CTECTBEHHBIX CEMEICTB IIETOYHBIX METAJIOB U TaJIOTEHOB;

. MOJI30BATHCS JIA0OPATOPHBIM 000PYTIOBAHUEM M XUMHYECKOM MOCY/I0H;

. MPOBOJIUTH HECJIOKHBIE XUMUYECKHUE OMBITHI U HAOIIOJCHUS 32 U3MEHEHHU-

sSIMH CBOMCTB BEIIECTB B IIpoIecce nux HpeBpameHHﬁ; CO6J'HOI[aTI> I[IpaBuJia TCXHUKHU 0e3-
OITIACHOCTH IIpH IIPOBCACHHUHN Ha6H}OI[CHI/II7I U OIIBITOB;

pasiindyaTtb SKCIICPUMCHTAJIBHO KHCJIOTBI H H.[éJIO‘II/I, MMOJIB3YACh WHAWKATOPAMU,
OCO3HaBaThb HGO6XOIII/IMOCTB CO6J'IIOI[€HI/ISI MCP 0e301aCHOCTH IIpu 06paIJ_IeHI/II/I C KHCJIO-
TaMH H IMICJI0YaMU.

BblnyC‘KHllK noyuuUm 603MOHCHOCHIbL HAYUUMBbCA .

. TPaMOTHO OOpaIiaThCs C BEIIECTBAMH B IIOBCETHEBHOM JKHU3HHU;

. 0CO3HaBaTh HEOOXOIUMOCThH COOJFOJICHHUS TPABUI YKOJIOTHYECKH Oe3orac-
HOTO TIOBEJICHUS B OKPYXKAIOIIECH MPUPOTHON CpeEIe;

. MOHUMATh CMBICI U HEOOXOJIUMOCTh COOIIOICHUSI TIPEANICaHUH, TIpeiara-
€MBIX B HHCTPYKIIUSAX TI0 UCIIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHH H JIP.;

. HCITOJTh30BaTh MPUOOPETEHHBIC KITIOUEBbIC KOMIIETCHTHOCTH TIPH BBITIOJHE-

HUU MCCIIEIOBATENIbCKUX MPOEKTOB MO W3YYEHUIO CBOICTB, CIOCOOOB MOJyYEHHUS U pac-
MMO3HABAHUS BEIIECTB;

. pa3BUBaTh KOMMYHHUKAaTHUBHYI KOMIIETEHTHOCTb, UCIOJIb3YSl CPEACTBA YCT-
HOTO Y MUCbMEHHOTO OOIIEHUS, TPOSIBISATH TOTOBHOCTh K YBaKEHHUIO MHOM TOYKHU 3PEHUS
MIpU 00CYKJICHUH PE3yIbTATOB BHITIOJHEHHON PaOOTHI;

. 00BEKTUBHO OIICHUBATh MH(OpPMAIMIO O BEHIECTBAX M XUMHUYECKHX IPO-
1eccax, KPUTHUYECKH OTHOCUTHCS K TICEBJIOHAYYHOW WH(POpMAIUU, HEITOOPOCOBECTHOM
peKJiaMe, Kacarollecsl UCIIOJIb30BAaHUS PAa3JIMUHbBIX BEIIECTB.

Ilepuoguyecknii 3aKOH U MEPUOAMYECKAS CHCTEMAa XHMHYECKHX 3JIeMEHTOB
. . MenneneeBa. CTpoeHne BelecTBa

Buvinycknuk nayyumcsa:

. KJIaCCU(PUITUPOBATH XUMUUYECKHUE DJIEMEHTHI Ha METAJLJIbI, HEMETAJLIbI, JJIe-
MEHTBI, OKCUJIBI ¥ THJIPOKCHJIBI KOTOPHIX aM(OTEPHBI, U UHEPTHBIC SJIEMEHTHI (Ta3bl) IS
OCO3HAHUS BaXHOCTHU YIIOPSAIOYEHHOCTH HAYYHBIX 3HAHUM;

. pacKpbIBaTh CMBICI Ilepuoandeckoro 3akona Jl. 1. Menneneesa;

. OMKCHIBATh U XapaKTEPHU30BaTh TAOIHUHYIO (HOPMY NMEPUOIUYECKON CUCTE-
MBI XUMHYECKHUX 3JIEMEHTOB;

. XapaKTEPU30BaTh COCTAB aTOMHBIX SIAEP M PACHPENCIECHUE YHUCIIA DIEKTPO-



HOB IIO 3JICKTPOHHBIM CJIOSAM aTOMOB XUMHWYCCKHUX 3JICMCHTOB MAJIbIX IIECPUOJO0OB ICPHUO-
HquCKOﬁ CHUCTCMBI, a4 TAKXKC KaJusgd U KaJIbIIHA,

. pasznnyaTh BUABI XMMHMYECKOM CBSI3U: MOHHYIO, KOBAJECHTHYIO MOJIAPHYIO,
KOBAJICHTHYIO HETIOJIIPHYIO U METAJUIMYECKYIO;

. n300paXkaTh SJEKTPOHHBIE (OPMYIIBI BeElIeCTB, 00pPa30BaHHBIX XHMHYE-
CKHMHU CBA3SMH Pa3HOTO BUJA;

. BBISIBJIATh 3aBUCHMOCTb CBOMCTB BEILECTBA OT CTPOEHHUs €r0 KPUCTaJLIHYe-
CKOM peméTku (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAINTHYECKOMN );

. XapaKTEPU30BaTh XUMHUECKUE AIIEMEHTHI U UX COECIUHEHHUS Ha OCHOBE I10-
JIO’KEHUS DIIEMEHTOB B MIEPUOIUYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS X ATOMOB;

. OIMCHIBATh OCHOBHBIE NPEANIOChUIKN OTKpbITUsA . 1. MenaeneeBbim nepu-

OJIMYECKOTO 3aKOHA U MEPUOJAMYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB U MHOT000pa3-
HYI0 HAYYHYIO JIeATeITbHOCTh YYEHOTO;

. XapaKTepu30BaTh HayYHOE M MHUPOBO33PEHUECKOE 3HAYEHUE MNEepHOIUYe-
CKOT'0 3aKOHAa U IEPUOUIECKOM cucTeMbl XuMudeckux 3nemenToB J[. . Menneneena;
. OCO3HaBaTh HAYYHBIE OTKPBITUS KaK PE3YNbTAT JUIUTEIBHBIX HAOIIOACHHH, .

OIIBITOB, HAYYHOU MOJIEMHUKH, IPEOOJICHUS TPYAHOCTEN U COMHEHUM.
BoinyckHuk noayuum 603M0HCHOCIb HAYUUMBCA:

. OCO3HaBaTh 3HAYCHHE TEOPETUUYCCKUX 3HAHUH JIJIS MPAKTUUECKON JIesITelNb-
HOCTH YEJIOBEKA;

. OTHUCHIBATh U3YUYEHHBIE OOBEKTHI KaK CUCTEMBI; IPUMEHSSI JIOTUKY CHUCTEM-
HOTO aHAJIN3a,

. MPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOIUYECKON CUCTEMBI XUMUY -
CKHX 3JIEMEHTOB ISl OOBSICHEHUS U TIPEABUACHUS CBOWCTB KOHKPETHBIX BEIIECTB;

. pa3BUBaTh MHPOPMAIIMOHHYIO KOMIETEHTHOCTh MOCPEJACTBOM YIITyOJICHUS

3HaHWUN 00 UCTOPUHU CTAHOBJICHHUS XMMHYECKOW HAyKH, €€ OCHOBHBIX TOHATUMN, IEPUOJIH-
YECKOr'0 3aKOHA KaK OJHOI'0 U3 BAXKHEUILINX 3aKOHOB IPUPOJIBI, & TAKKE O COBPEMEHHBIX
JIOCTUKEHUSX HAYKU U TEXHUKHU.

MHoroo0pa3ue XMMH4YECKHX peaKkuui

Buvinycknuk nayyumca:

. OOBSCHATH CYyTh XUMUYECKUX MPOIIECCOB;

. HA3BIBATh IPU3HAKU U YCIIOBUS MPOTECKAHUS XUMUYCCKUX PEAKIIU;

. YCTaHABIIUBATh MPUHAJICKHOCTh XUMUYECKON pEakluu K OnpeeIéHHOMY
THUITY 110 OJTHOMY W3 KJIACCU(DUKAITMOHHBIX PU3HAKOB:

. 1) mo yuciy U cocTaBy MCXOIHBIX BEIISCTB M MPOAYKTOB peakiuu (peak-
[IUU COCTUHEHUS, PA3JIOKECHHS, 3aMEIICHNUS 1 OOMEHA);

. 2) 1O BBIJICTICHUIO WM MOTJOIICHUIO TEIIOTHI (pPeaKkuu 3K30T€pMHUUECKUE
U DHAOTEPMUUYECKUE);

. 3) MO U3MEHEHUIO CTENeHEeN OKHUCICHUS] XUMUYECKUX AJIEMEHTOB (OKUCIHU-
TETHHO-BOCCTAHOBHUTEILHBIE PEAKIINH);

. 4) o oOpaTuMOCTH Tporiecca (peakiuu 00paTUMbIe U HEOOPATUMBIE);

. Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYCCKUX PEAKIIHIA;

. Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIIEHNE XHMHUECKOTO PAaBHOBECHS;

COCTaBIISITh YPaBHEHUS JJIEKTPOJIMTHYECKON AUCCOLUMALMU KUCIOT, HIEI0YEH, CO-
JIeH; TOJTHBIE U COKpaIEHHBIE HOHHBIE YPaBHEHUS PeaKIuii 0OMeHa; ypaBHEHUS OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEJBHBIX PEAKIUN

. NPOTHO3UPOBATh  TPOAYKTHl ~ XMMHUYECKUX  peakuuid 1o  opmy-
JamM/Ha3BaHMUSIM UCXOIHBIX BEIIECTB; OMPEIEIATh UCXOIHBIC BemecTBa 1mo (hopmynam/



Ha3BaHUAM IPOLYKTOB PEAKIINH;

. COCTaBJISITh YPABHEHMS PEAKIMi, COOTBETCTBYIOIIMNX MOCIEA0BATEIbHOCTH
(«uernoyke») mpeBpalieHuii HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

. BBIABJISITH B IPOLECCE IKCIEPUMEHTA MPU3HAKH, CBUJIETEIBCTBYIOIIUE O
MIPOTEKAaHUU XUMUYECKOU PEaKIINH;

. TOTOBUTH PACTBOPHI C ONMPEICIEHHOW MacCOBOW JOJIEM PAaCTBOPEHHOIO Be-
IIECTBA;

. ONpENENATh XapaKTep CpeAbl BOAHBIX PACTBOPOB KUCIOT U ILIEJIOYEH IO
M3MEHEHUIO OKPACKU MHIUKATOPOB;

. MPOBOJAUTH KAUECTBEHHBIE PEAKIIMH, IMOJTBEPKAAIOIINE HATUYHUE B BOJIHBIX

pacTBOpPax BCIICCTB OTACIBbHBIX KATUOHOB U dHUOHOB.
BblnyC‘KHuK ROJIyYUmM 603MONHCHOCHID HAYUUMbCA .

. COCTAaBJIATb MOJIEKYJISIPDHBIE M IIOJIHBIE MOHHBIE YPABHEHUS IO COKpPAIIEH-
HbIM MOHHBIM YPaBHECHUSM;

. IPUBOJUTE MPUMEPHI PEaKUUi, MOATBEPKAAIOIIMNX CYIIECTBOBAHUE B3aM-
MOCBSI3H MEXy OCHOBHBIMHU KJIaCCAMU HEOPTAHMUYECKUX BELIECTB;

. IIPOrHO3UPOBATh PE3YJIbTAaThl BO3IEUCTBUS Pa3IUYHbIX (PAKTOPOB Ha CKO-
POCTh XUMHYECKON PEAKLINH;

. IPOTHO3UPOBATh PE3YJIbTAThl BO3JIEHCTBUS Pa3IMYHBIX (DAKTOPOB HA CMe-

[ICHHE XUMUYECKOTO PaBHOBECHSI.
MHuoroo0pa3ue BenecTn
Boinycknuk nayuumces:

. OIPEEIATh IPUHAMLICKHOCTh HEOPraHUYECKUX BELIECTB K OJHOMY U3 U3Y-
YEHHBIX KJIACCOB/TPYIII: METAJUIbl 1 HEMETAJUIbl, OKCH/Ibl, OCHOBAHUSI, KUCIIOTHI, COJIH,

. COCTaBIIATH (POPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

. OIPEEIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS DJIEMEHTOB B BEIIECTBAX;

. COCTaBJIATh (POPMYJIBI HEOPTaHWYECKHX COCIMHEHHH 1O BaJCHTHOCTAM U

CTEMNEHSIM OKHCJICHMS 3JIEMEHTOB, a TaKXke 3apsjaM HMOHOB, YKa3aHHBIM B TaOJIMIIE pac-
TBOPUMOCTH KUCJIOT, OCHOBAaHUW U COJIEH;

. OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS (U3MUECKUX W XUMHUYECKUX
CBOMCTB MPOCTHIX BEIIECTB (META/VIOB M HEMETAJJIOB) U UX BBICIIUX OKCHJIOB, 00pa3o-
BaHHBIX DJIEMEHTaAMU BTOPOTO U TPETHETO MEPUOJIOB;

. Ha3bIBaTh OOIIME XUMUYECKHUE CBONCTBA, XapaKTepPHBbIC ISl TPYIIT OKCUIIOB:
KHUCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

. Ha3bIBaTh OOIUME XMMHUYECKHE CBOWCTBA, XapaKTEpHBIE I KaXJOro W3
KJIACCOB HEOPTaHMYECKUX BEIECTB (KUCIOT, OCHOBAHUM, COJIEH);

. MPUBOAUTH MPUMEPHI PEAKIIM, MOATBEPKIAIOMIUX XUMUYECKUE CBOMCTBA
HEOPTraHUYECKUX BEIIECTB: OKCHUJIOB, KHCJIOT, OCHOBaHUH U COJICH;

. OTNpEJeNATh BEIIECTBO-OKUCIUTENb M BEUIECTBO-BOCCTAHOBUTENb B OKHC-
JUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUX;

. COCTAaBIIATH AJICKTPOHHBIM Oananc (11 M3YYSHHBIX PEaKIUid) MO MPesio-
JKEHHBIM CXEMaM peaKIIuii;

. MPOBOUTH JIA0OPATOPHBIE OIBITHI, MOITBEPKAAIOIINE XUMHUYECKHE CBOM-
CTBa OCHOBHBIX KJIaCCOB HEOPTraHUUYECKUX BEIIECTB;

. MPOBOAUTH JIAOOPATOPHBIE OMBITHI MO MOJYYEHUIO U COOMPAHUIO Ta3000-
pa3HBIX BEUIECTB: BOAOPOAA, KMUCIOPOa, YIIEKHUCIOro Ia3a, aMMHUaKa; COCTaBIsATh ypaB-
HEHHUSI COOTBETCTBYIOIIUX PEAKIIUH.

Buvinycknuk noayuum 603M0MNCHOCHb HAYUUMbCA:



. MPOTHO3UPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U
CTPOCHHS;

. MPOTHO3UPOBATH CHOCOOHOCTh BEIIECTBA MPOSIBISATH OKHUCIUTEIbHBIC WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEW OKHCIICHMS 3JIEMEHTOB, BXOSIINX B
€ro COCTaB;

. BBISIBJISITh CYIIIECTBOBAaHWE T'€HETUUYECKOM CBSI3M MEXKIY BEIIECTBAMU B psi-
JTy: IPOCTOE BEIIECTBO—OKCHUJ — KHUCJIOTa/TUIPOKCUI—COIIb;

. XapaKTEePU30BaTh 0COOBIC CBOMCTBA KOHIICHTPHUPOBAHHBIX CEPHOM M a30T-
HOM KHUCJIOT;

. MPUBOJIUTH MPUMEPHI YPABHEHHUM PEAKLHM, JICKAMKNX B OCHOBE MPOMBIIII-
JIEHHBIX CTIOCOOOB MOJYYEHUSI aMMHAKa, CEPHOU KUCIIOTHI, YyT'yHa U CTAJIH;

. OMHUCHIBATh (PUBHYECKHE M XUMHUYECKHE IPOIIECCHI, SBISIOIINECS YacThIO
KpYroBOpOTa BEILIECTB B MPUPOJIE;

. OPraHU30BBIBATh W OCYIIECTBJISATh MPOEKTHI IO HMCCIEAOBAHHIO CBOWCTB

MPAKTUYECKU 3HAYMMBIX BEIIECTB.
Conepxanne y4e0HOro npeamera

8 kirace

Pa3zgea 1. OcHOoBHBIE NIOHATHS XUMHUH

(YpoBeHb AaTOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHNH)

[Ipeaqmer xumun. XuMHs Kak 4acTh €CTECTBO3HaHMs. BemecTBa M UX CBOMCTBA.
Mertoibl IO3HAHUS B XUMHH: HaOmroAeHue, dKcriepuMeHT. [Ipuémbr 6e3omacHor paboTh
¢ obopynoBaHueM u BeuecTBaMu. CTpoeHUE TIIaMEHH.

UYuctele BemecTBa U cMecu. CriocoObl OYMCTKU BEIIECTB: OTCTauBaHUE, (PUIBTPO-
BAaHUE, BBIIAPUBAHWE, KPUCTAIUIM3ALMSA, JUCTHILTALNUA. PU3NYECKUE U XUMUYECKUE SIB-
JneHusi. XUMu4Yeckue peakiuu. [Ipu3Haku XuMHUECKUX peaklMi U yCIOBUs BO3HUKHOBE-
HUS M TEYEHUS] XUMUYECKUX PEaKIInu.

ATOMBI, MOJIEKYNbI M HOHBI. BelllecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO
ctpoenus. Kpucrammueckue u amopdusie BemectBa. Kpucramimyecknue pemeTku: HOH-
Has, aTOMHAsl U MOJIEKYJsIpHasi. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THUIIA KPUCTaJUIM4E-
cKoil pem€Tku. [IpocThie U ClOXKHBIE BENIECTBAa. XUMHYECKHI 3JIEMEHT. MeTajulbl U He-
MeTauibl. ATOMHas eauHuIa Maccbl. OTHOCUTENbHAsE aTOMHasg macca. S3bIK XUMUHU.
3HaKd XMMHYECKHUX DJEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKHUE
dbopmynbl. OTHOCUTENbHAST MOJIEKYJIsipHas macca. KauecTBEHHBI M KOJIMYECTBEHHBIN
COCTaB BemlecTBa. Brrumcinenus mo xumudeckuMm Qopmynam. MaccoBast 10t XUMHYE-
CKOI'0 DJIEMEHTA B CJIOKHOM BEIIECTBE.

BasneHTHOCTh XMMUYECKHUX 37IEMEHTOB. OIpeenieHue BAJICHTHOCTH AJIEMEHTOB 11O
dbopmyne OuHapHbIX coenuHeHuM. CocTaBlieHWE XMMUYECKUX (POopMys OMHApPHBIX CO-
€IUHECHUH 110 BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUEHHE. 3aKOH COXpaHEHHUsI Macchl BewecTB. JKu3Hb aes-
tesnbHOCTh M. B. JIoMOHOCOBa. XuMH4ecKue ypaBHEHUSA. THUIIBI XUMUYECKUX PEAKIIUM.

Kucnopon. Haxoxnenne B mpupoge. Ilonydenue kucimopona B aboparopuu H
MPOMBIIIIEHHOCTH. PU3NYeCKHe U XMMHUUYECKUE CBOMCTBA Kuciopona. ['openue. Oxcu-
nel. [Ipumenenue kucnopona. Kpyrosopor kucimopona B npupoge. O30H, ajioTpOIHUs
kuciaopona. Boznyx u ero cocras. 3ammra aTMOCHEPHOT0 BO3/IyXa OT 3arps3HEHHIA.

Bonopon. Haxoxnenue B npupoje. [lonydenue Bogopojia B 1abopaTopuu U mpo-
MBIIIEHHOCTH. PU3NYECKUE U XUMHYECKHE CBOMCTBA BOJOpoaa. Bomopon — BoccTano-



BUTEINb. Mephl Oe30macHOCTH npu padoTe ¢ BogopoioM. [Ipumenenne Bogopoa.

Boma. Mertoasl onpeneneHus cocraBa BOJbl — aHaiu3 U cUHTE3. Dusnueckue
cBoMcTBa Bojbl. Boga B mpupoje u cnocoObl €€ OYnuCTKU. Aspaiusi BoAbl. XUMHUUYECKUE
cBoiicTBa BoJbl. [Ipumenenue Boapl. Boga — pactBopurens. PacTBOpuMOCTh BENIECTB B
BoJie. MaccoBasi 10Ji1 paCTBOPEHHOTO BEILIECTBA.

KonnuectBennsie oTHOIIEHUS B XuMHUH. KonnuecTBo Bemectsa. Moab. Monsipaas
Macca. 3akoH ABorajapo. Mousipablii 00bEM ra3oB. OTHOCUTENbHAsI TUIOTHOCTH Ta30B.
OObEMHDBIC OTHOIICHHSI TA30B MTPU XUMUYECKUX PEaAKIIHSIX.

Baxknelimme kiacchl HeopraHM4eckux coeanHeHuil. OKCUAbI: cOCTaB, Kiaccudu-
kanusi. OCHOBHBIE U KUCJIOTHBIE OKCHIbl. HOMeHknaTypa okcuioB. @u3nyeckue U XUMu-
YECKHUE CBOMCTBA, MOJYYEHHE U IPUMEHEHUE OKCUOB.

I'unpoxcuapl. Knaccudukanus rungpokcunos. OcnoBanus. Cocra. 11gnoun u He-
pacTBopuMble ocHOBaHUA. HomeHnknaTypa. dusnueckre 1 XMMHUUYECKUE CBOWCTBA OCHO-
BaHui. Peakuus neitrpanuzauuu. [lonydyenne n npumMeHeHue OCHOBaHUU. AMdoTepHbIE
OKCHUJIbI 1 TUJIPOKCHUIBI.

Kucnotsl: cocraB, knaccudukamus 1 HoOMeHKIaTypa. Ou3nueckre U XUMHUECKHE
CBOICTBA KUCJIOT. BBITECHUTENBHBIN Psii METAIIIOB.

Conu: coctaB, kinaccuukauusg U HOMEHKJIaTypa. du3nuecKkre CBOWCTBA COJIEH.
PactBopumocTh coiiell B Bojie. XUMUYECKHe cBOWCTBa coseil. CriocoObl MONy4eHHsI CO-
nei. [Ipumenenue conen.

['eneTnyeckast CBsI3b MEXKAY OCHOBHBIMHU KJIaCCAMH HEOPTaHUUYECKUX COCTUHEHUM.

IIpakTyeckune padoTHI:

[Tpuémbl Ge3omacHol paboThl ¢ 00OpyIOBaHMEM U BemecTBaMu. CTpoeHue Iia-
MEHHU.

Ounctka 3arpsA3HEHHON ITOBAPEHHOM COJIH.

[TonydyeHnue u cBOMCTBA KUCIOPOAA.

[Tonydyenue Bonopoaa 1 ucciieI0BaHUE €ro CBOMCTB.

[IpuroroBieHne pacTBOPOB COJEH € ONPEACICHHON MacCOBOM J0JIEN pACTBOPEH-
HOI'O BELIECTBA.

Pemenue sxcniepuMeHTAIBHBIX 3a/1a4 10 TeMe «BakHeNIre Ki1acchl HEOpraHuve-
CKUX COCIUHEHUI.

JdeMoHCcTpanum.

O3zHakomiieHuE ¢ 1a00paTOpHBIM 000pYyI0BaHUEM; IPUEMBI Oe30TacHO PaboThI ¢
HUM.

CnocoObl OYMCTKU BEIIECTB: KPUCTAILTU3AIMS, JUCTHIUISAIIHS.

HarpeBanne caxapa. HarpeBanme mapaduna. ['openue mapaduna. Bzaumoneit-
CTBHE PAaCTBOPOB: KapOOHATa HATPHS U COJISTHOM KUCIOTHI, cyibdaTa menu(ll) u ruapok-
CHJla HaTpHsl.

B3aumopetictBue cBexeocaxaéHHoro ruapokcuaa meau(ll) ¢ pactsopom riaroko-
3bI TIPU OOBIYHBIX YCIOBHSIX U TIPU HAPEBAHHH.

[IpuMepsl MPOCTHIX U CIIOKHBIX BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX.
[[TapocTepkHEBBIE MOJEIN MOJIEKYJ METaHa, aMMHakKa, BOJIbI, XJOPOBOAOPOA, OKCH/IA
yraepoza (IV).

Mopenu KpUCTAINTNYECKUX PEHIETOK Pa3HOIO TUIIA.

OnbITHL, MOATBEPKAAIOLIME 3AKOH COXPAHEHHUS MACChI BEILIECTB.

duznyeckue 1 XMMUYECKUE CBOICTBa Kucinopoja. [lonyuenue u cobupanue Kuc-
JI0poAa METOJOM BBITECHEHHS BO3AyXa U METOAOM BBITECHEHHUS BOBI. Y CIIOBHS BO3HUK-
HOBEHUS U Npekpaiienus ropenus. [lonyuenue o3ona. OnpeneneHue coctaBa BO3ayxa.



[Tonyyenue Bomopona B annapare Kumra, nmpoepka BogoOpoa Ha YUCTOTY, rope-
HUE BOJOPOJa Ha BO3JyXEe U B KHUCIOpPOJAE, COOMpaHUe BOJOPO/Ia METOJAOM BBHITECHEHUS
BO3/yXa U BOJBIL.

Amnanus Boabl. CuHTe3 Bojibl. B3anumoaeiicTBrue BOAbI C HATPUEM, KaJIbIIUEM, Mar-
HUEM, OKCHUIOM KaibIus, okcuaom yriaepoaa(lV), okcugom docdopa(V) u ucneitanue
MIOJIyYEHHBIX PACTBOPOB UHIAUKATOPOM.

XUMHUYECKUE COSTUHEHUS KOJIMUYECTBOM BeIIecTBa 1 MOJIb.

OO6pa3ibl OKCHIO0B, KUCIIOT, OCHOBAHUM U cojied. HelTpanuzaius ménoun Kucio-
TOM B IPUCYTCTBUU MHIUKATOPA.

JlabopaTopHbIe ONbITHI:

PaccMoTpeHre BemecTB C pa3iM4HbIMU (PU3NYECKUMHU CBOMcTBaMu. Paznenenue
CMECH C TOMOIIbIO MATHUTA.

[Tpumepbl GU3NUECKUX U XUMUYECKUX SIBJICHHM.

O3nakomyeHue ¢ 00pa3aMu MPOCTHIX (METaUIbl 1 HEMETAJIbI) U CIIOKHBIX Be-
IIECTB, MUHEPAJIOB U TOPHBIX MOPOJ.

Paznoxxenne ocHoBHOTO Kapbonara menu (II).

Peakuus 3amenieHust MeI JKeJIe30M.

O3HakomIIeHHE ¢ 00pa3IaMHi OKCHIOB.

B3aunmoetictBue Bogoponaa ¢ okcugom meau(ll).

OnbIThL, MOATBEPKAAIOLIME XUMUYECKUE CBOMCTBA OKCUJIOB, KHCIIOT, OCHOBaHUH,
aM(pOTEPHBIX THAPOKCUIOB U COJIEH.

Pacuérubie 3a1a4u.

Brrunicrienne OTHOCUTENBHON MOJIEKYIISIPHOM Macchl BemecTa 1o gopmyne. Bol-
YUCIICHUE MAaCCOBOM JIOJIM 3JIEMEHTAa B XMMHYECKOM COCIMHEHUH. Y CTAHOBJICHUE MPO-
creifien (popMysbl BEIeCTBA 0 MACCOBBIM JOJISIM 3JIEMEHTOB.

HaxoxaeHnne MaccoBoOM J0JIM PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Brrurcnienue maccbl paCTBOPEHHOIO BEIIECTBA M BOJBI JUJII IPUTOTOBJIEHUS pac-
TBOpA ONPEICIEHHON KOHIIEHTPALIUH.

Brluncienus ¢ HCNOIb30BaHUEM TMOHSITHH «Macca», «KOJWYECTBO BEUIECTBAY,
«MOJISIPHASI Maccay, «KMOJISIPHBIN 00bEM». OObEMHBIE OTHOIICHHSI Ta30B MTPU XUMUYECKUX
peaKuusX.

Paznen 2. Ilepnoamyeckuii 3aKOH M NMePUOAUYECKAS] CHCTEMAa XHMHYECKHX
sjemenToB JI. M. MenaeneeBa. CtpoeHue aTtoma.

[TepBoHaUaTBHBIC TIOMBITKA KIACCU(UKAIIMA XUMUYECKUX AIEMEHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB. EcTecTBEHHbIE CeMECTBa MIETOYHBIX METAIJIOB U Trajio-
reHoB. biaropoaHsie rassl.

[Tepuonnueckuii 3axoH [I. . MenneneeBa. Ilepuoguueckas cucrema Kak ecre-
CTBEHHO-Hay4Hasi KjiaccUu(PUKalMs XUMHYECKUX DJIeMEHTOB. TabmuuHas dopma mpen-
CTaBJIeHUS KJacCU(PUKAIIMU XUMUYECKUX dJieMeHToB. CTpykTypa Tabmuisl «lleproauye-
ckas cucreMa xumudeckux snemeHToB Jl. . MenneneeBa» (kopoTkas ¢opma): A- u b-
rpynnsl, nepuoapl. GU3ndeckuii CMbICI MOPSAAKOBOTO JIEMEHTA, HOMEpa Nepruoja, Ho-
Mepa rpyIIbl (sl 3IEMEHTOB A-TpyIIi).

CrtpoeHue aToMa: PO | ANIEKTpOoHHAst 00omouka. CocTaB aTOMHBIX SiAep: TMPOTO-
Hbl U HEUTpOHBI. M30TOmBI. 3apsig aTOMHOIO fJipa, MacCOBOE YHUCJIO, OTHOCHUTENIbHAs
atoMHas Macca. CoBpemMeHHasi GOpMYJIUPOBKA MOHATHS «XUMUUYECKUHN IIEMEHT.

DneKTpoHHAas 000J0YKa aroma: MOHATHE 00 PHEPreTUYECKOM YpOBHE (3JIEKTPOH-
HOM CJIO€), €ro €MKOCTHU. 3allOJIHEHHUE 3JIEKTPOHHBIX CIOEB y aTOMOB 3JIEMEHTOB MEPBOTO
— TpeThero nepuoaoB. CoBpeMeHHast (HOpMYITUPOBKA MEPUOTUYECKOTO 3aKOHA.



3HaueHue nepuoguueckoro 3akoHa. Hayunbele noctwxkenus [[. M. Menneneesa:
UCIIPABJICHUE OTHOCUTEIBHBIX aTOMHBIX Macc, IPEACKa3aHUE CYIIECTBOBAHUS HEOTKPbI-
TBIX D3JIEMEHTOB, MEPECTAHOBKH XUMHYECKHUX JJIEMEHTOB B IEPUOJUYECKON CHCTEME.
Kuznb u gearenbHocts [. M. Menaeneena.

JleMoHCcTpanMu.

@u3nuecKue CBOMCTBA IIETOYHBIX METAJIOB.

B3aumopeiictBue okcuaoB Hatpus, Maruus, Gocdopa, cepbl ¢ BoJIOH, UcCiien0Ba-
HUE CBOWCTB MOJYYEHHBIX MTPOITYKTOB.

BzaumonencTBrue HaTpUs U Kajusl C BOJIOM.

DuU3NYECKUE CBOMCTBA raJIOr€HOB.

B3aumopeiicTBre allfoMUHUS ¢ XJI0POM, OpOMOM U HOJIOM.

Pasnen 3. CTpoeHue BemecTBa

DIEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE BHJIBI XHMHYE-
CKOM CBS3W: KOBAJICHTHAs HEMOJISIpHAs, KOBAJEHTHAs MOJSpHAas, HOHHas. BaneHTHOCTH
AJIEMEHTOB B CBETE AJIEKTPOHHOU Teopuu. CreneHb okucieHusd. [IpaBuna onpenenenus
CTEIIEHU OKHCIICHHS 3JIEMEHTOB.

JleMoHcTpanum.

CornoctaBnenrne (U3HNKO-XUMUYECKUX CBOMCTB COCAUHEHUN C KOBAJICHTHBIMU M
MOHHBIMU CBA3SMH.

9 kiace

Pa3znen 4. MHoroodpa3ne XuMHYECKHUX peakuuii

Krnaccudukanuss XUMUYECKUX PEAKIUI: PEaKIUU COCTUHEHUS, PA3JIOKEHHS, 3a-
MerieHus, ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKHCINUTENh, BOCCTA-
HOBHTEJb, MIPOLECCHl OKUCICHUSI U BOCCTAHOBJIEHHs. COCTaBICHHE YPABHEHUN OKHUCIIH-
TEIHbHO-BOCCTAHOBUTEIBHBIX PEAKINI C TOMOIIBIO METO/1a SJIEKTPOHHOTO OanaHca.

TeroBbie >PPEKTHl XUMHUUECKUX PEaKIUi. DK30TEPMUUECKUE U DHIOTEPMUYE-
CKHE peakuuu. TepMOXUMUYECKUE ypaBHEHUs. Pacu€rbl 10 TEpPMOXUMUYECKUM YypaBHE-
HUSM.

CKopoCTh XUMHYECKUX peakinil. PaKTOphl, BAUSIOIINE HA CKOPOCTh XUMHYECKUX
peakuuii. [IepBoHayanbHOE NPEICTABICHUE O KaTAJIA3E.

Oo6parumsie peakiuu. [ToHsATHE O XUMHUYECKOM PAaBHOBECUH.

XUMUYECKUE PEAKIMU B BOJHBIX PACTBOPAX. DIEKTPOJIUTHI M HEIJIEKTPOJUTHI.
Nonbl. Katnons! n annonsl. ['uapatHas Teopusi pacTBOPOB. DIIEKTPOIUTUUYECKAS TUCCO-
[IUAIUST KHCIIOT, OCHOBAHUH U coiield. Crabblie U CHITbHBIC 3JIEKTPONIUTHI. CTEneHb qUCCO-
nuanuu. Peakinuu MOHHOTO OOMEHa. YCJIOBHS TEUCHHUs Peakluii MOHHOTO OOMeHa 10
KOHI[Aa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCAUHEHHM B CBETE
NpeICTaBIeHU 00  DIEKTPOIUTUYECKOM  JAWCCONMAIMM U OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakuusx. [loHsTHe o ruiponnse coneu.

IIpakTuyeckue padoThbl.

N3ydenue BIMSAHUS yCIOBUM MTPOBEICHUS XUMHUYECKOW PEAKIIMU HA €€ CKOPOCTb.

Pemenue sxcniepuMeHTanbHBIX 3aAa4 1Mo TeMe «CBOMCTBa KUCIOT, OCHOBAaHUU U
COJIEH KaK 3JIEKTPOJIUTOBY.

JdemoncTpanuu:

[Tpumepsl 3K30- U SHIOTEPMUYECKUX PEAKIIUM.

BzaumonencTBrue IMHKA C COJISTHOM M YKCYCHOW KUCJIOTaMH.

B3anmopelicTBue rpaHyIMpOBaHHOIO [IMHKA U LIMHKOBOM IMBUIM C COJISIHOM KHUCIIO-
TOM.

B3aumopeiicteue oxcuna meau (ll) ¢ cepHoit KMCIOTOM pa3HONM KOHUEHTpalUU



IIPU Pa3HBIX TEMIIEpaTypax.

l'opeHue yris B KOHUEHTPUPOBAHHOUN a30THOM Kuciore. ['opeHue ceprsl B pac-
TJIABJICHHOM CEJINTPE.

HcnpiTanne pacTBOPOB BEHIECTB HA JJIEKTPUUYECKYIO MPOBOAUMOCTH. J[BHKEHHE
HMOHOB B AJIEKTPUYECKOM ITOJIE.

JlabopaTopHble ONBITHI:

Peakuyu oOMeHa MeXly pacTBOPAMHU 3JIEKTPOIUTOB.

PacuéTrHble 3agaun.

Brliuncnenus no TepMOXUMHYECKUM YPABHEHUSIM PEAKIUN.

Pa3znen 5. MHoroo06pa3ue BemecTn

Hemerasubl. 'anorensl. IlonoxkeHne B NEPUOIUYECKOM CHCTEME XMUMHUYECKHX
AJIIEMEHTOB, CTpoeHuEe ux atoMoB. Haxoxzaenue B mpupoge. ®uznyeckne 1 XUMUUECKHE
CBOMCTBa rayioreHoB. CpaBHUTEIbHASA XapaKTEPUCTHKA rajoreHoB. [lonyuenue u npume-
HEHHE TaJIOreHoB. Xyop. Pu3nueckne W XUMUYECKHE CBOMCTBa xJiopa. I[lpumenenune
xJyiopa. Xnopooaopoa. @usndeckue cBoiicTBa. [lonyuenue. CoinsgHas KUciI0Ta U €€ CO-
. KauecTBeHHas peakiivs Ha XJIOPUI-HOHBI. Pacrio3HaBaHue XJIOPHUA0B, OPOMHUIOB, HO-
JIAJIOB.

Kucsopona u cepa. [lonoxxenue B epuoIuIeCKON CUCTEME XUMUYECKUX JIEMEH-
TOB, CTpOeHHE NX aToMOB. Cepa. Amnotponus cepbl. du3znueckrue 1 XUMUYECKHE CBOM-
ctBa. Haxoxnenue B mpupone. Ilpumenenue cepol. CepoBogopon. CepoBonopoHas
kuciora u e€ conu. KauectBenHas peakuus Ha cynbpua-uonbsl. Oxkcun cepoi(1V). @uzn-
yeckue U xumudeckue cpoiictBa. [Ipumenenue. CepHucras kuciora u e€ conu. Kaue-
cTBeHHas peakius Ha cylnbdur-uonsl. Oxcun cepri(VI1). Ceprast kuciaora. XuMUIeCcKue
CBOICTBa pa30aBICHHON M KOHLUEHTPUPOBAHHOMN cepHOil kuciaoThl. KauecTBeHHas peak-
11 Ha Cynab(daT-uoHbl. XUMUYECKUE PEaKIMH, JCKAIIHEe B OCHOBE TMOJYYCHHUSI CEPHOU
KHUCJIOTBI B IPOMBIIIUIEHHOCTH. [IprMEHEeHE CEpHON KUCITOTBI.

A30T u docdop. [lonoxeHrne B NEPUOAUIECKON CUCTEME XHMHYECKUX DJIEMEH-
TOB, CTPOCHHE MX aTOMOB. A30T, (U3UUECKHUE U XUMHUYECKHE CBOMCTBA, MOJYYCHUE U
npumeHeHnue. Kpyrosopor a3ora B npuponae. AMmuak. ®u3nyeckue 1 XuMUYECKUE CBOM-
CTBAa aMMHakKa, rojyudeHue, npuMenenre. Conu aMMOHUS. A30THAsI KUCIOTa U €€ CBOM-
ctBa. OKHCIUTEIbHBIE CBOMCTBA a30THOM KUCIOTHI. [loslydyeHrne a30THOM KUCIOTHI B Jia-
o6opatopun. XUMUYECKHE PEAKIUH, JSKAIIHEe B OCHOBE MOJYYEHHUS a30THON KHUCIIOTHI B
npombInuieHHOCTU. [IpuMeneHue a3oTHOM KUCIOTHL. COJIM a30THOM KHUCJIOTHI U UX TMPH-
MeHEeHHE. A30THBIEC yIO0OpEHHUSL.

Dochop. Amnorponus Gochopa. duzndyeckue U XUMHUECKHE cBOicTBa (ocdopa.
Oxkcun dpocdopa(V). Dochophuas kucnota u e€ conu. DochopHbie ynoOopeHusl.

Yraepon n kpemuui. [lomoxeHne B NEPUOAUUECKON CHUCTEME XUMHYECKHUX 3JIe-
MEHTOB, CTPOEHUE UX aTOMOB. YTiepod. AmnoTponus yriepojaa. uzndeckue 1 XuMu4e-
CKH€ CBOWCTBA yriiepoja. AacopOuus. YTapHslil ra3, cBoicTBa U (PM3HOJIOTHYECKOE JIeii-
CTBHE. YTJICKUCIBIM ra3. YronbHas KucioTa U e€ conu. KauecTBeHHast peakius Ha Kap-
oonat-noHbl. Kpyrosoport yriepona B npupoje. OpraHuuecKkiue COeIMHEHUS yriaepo/ia.

Kpemuuit. Oxcun kpemuusa(1V). KpemuueBas kucnora u e€ conu. Crexno. Lle-
MEHT.

Metanisl. [losoxkeHne METAUIOB B MEPUOAUYECKON CHCTEME XUMHYECKHX dJIe-
MEHTOB, CTPOCHHE UX aTOMOB. MeTtaiuyeckast cBsi3b. PU3NUECKrUE CBOKWCTBA METAILIOB.
Psn akTUBHOCTH METANJIOB (3JIEKTPOXUMHUYECKUHN Pl HAPSDKEHUH MEeTalIoB). XUMHYeE-
ckue cBoicTBa MeTayuioB. OOmmMe crnocoOb! morydeHust MeTauioB. CIUIaBbl METAIIIOB.

[I{enounbie Metambl. [lomokeHHEe METOYHBIX METAJLUIOB B NEPUOAUYECKON CH-



creMe, cTpoeHue ux atomoB. Haxoxxnenue B npupone. Pu3ndecKue 1 XUMHYECKUE CBOM-
CTBa LIEJIOYHBIX METAJUIOB. [[puMeHeHNe IEeTOUHBIX METAVIOB U UX COCANHEHUMN.

[lenouno3emenbHble MeTaIIbL. [1010’KEHNE 1IEI0UHO3EMENBHBIX METAIJIOB B IIe-
PHOIMYECKON CHCTEME, CTPOCHUE UX aTOMOB. Haxoxxnenue B nmpupone. Marauil u Kaib-
Ui, UX BaxkHeimme coeAnHeHus. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEeHHUS.

Amomunuii. [lonoxxeHne aatOMHHHUS B NEPUOJUYECKON CUCTEME, CTPOECHHUE €ro
atoma. Haxoxzaenune B npupoje. PU3MYECKUE U XUMHUYECKHE CBOMCTBA ATFOMUHMSL.
[Tpumenenue amoMunus. AMQOTEPHOCTh OKCUIA U TUAPOKCUIA ATTFOMUHUS.

Kenezo. [lonoxeHue xenesa B MEPUOJUUYECKON CHCTEME, CTPOCHHUE €r0 aToMa.
Haxoxnenue B npupone. Gusnyeckne 1 XMMUYECKHE CBOMCTBA Kelle3a. Baxkueimme co-
CAMHEHUS Kele3a: OKCuabl, ruapokcuasl U coiu xenesa(ll) u xeneza(lll). KauectBen-
HbIe peakiuy Ha nousl Fe’ u Fe®”,

IIpakTyeckue padoThbI:

[Tonyuyenne consiHOM KUCIOTHI U N3yYEHUE €€ CBOWCTB.

Pemienne skcnepuMeHTanbHbIX 3a1a4 1o TeMe «Kucnopon u cepay.

[TonyueHrne aMmmMuaka U U3y4€HHE €r0 CBOMCTB.

[Tonyuenue okcuna yriaepoaa (IV) u usydenue ero cBoicTB. Pacro3naBanue Kap-
OOHaTOB.

Pemienne skcnepuMeHTaIbHBIX 3a7a4 110 TeMe «MeTasulbl U UX COETUHEHUS».

JleMmoHcTpanum:

®dusnyeckue cBoiicTBa ranoreHoB. IlonydeHune xJ0poBOAOpOJia U PacTBOPEHHUE
€ro B BOJIE.

AmoTpornHbie MOAU(PUKALIUN CEPBHI.

OO6pa3ipl TPUPOIHBIX CYIb(PHUAOB U CYIb(}HATOB.

[TonyyeHne aMMuaka 1 €ro pacTBOpPEHHUE B BOJE.

OO6pa3ipl TPUPOIHBIX HUTPATOB U (hochaToB.

Monenu KpUCTaIUTMYECKUX PEIIeTOK anmasa u rpadura.

O06pa3iibl TPUPOIHBIX KApOOHATOB U CUITUKATOB.

OO0pa31pl BAXHEHIIINX COCTMHEHNUN HATPUS, KAJIUs, TPUPOJTHBIX COCTMHEHHM

MarHusi, KaJblys, AJIIOMUAHUS, Py JKeJe3a.

B3aumopelicTBue 1IE€T0YHBIX, HIEOYHO3EMENIbHBIX METAJIJIOB U aJIOMUHHUS C BO-
nou. CokuraHue xesnes3a B KUCIOPOJIE U XJIOPE.

JlabopaTopHbIe ONBITHI:

BrlTecHEHHE rajgoreHamMu JApyr Apyra U3 pacTBOPOB UX COEIUHEHMIA.

O3HakoMJieHuE ¢ 00pa3lamMu cepbl U €€ MPUPOJAHBIX COCAMHEHUM.

KauecTBeHHble peakiuu Ha CyIbQua-, CyIbPUT- U CyIb(aT-HOHBI B PACTBOPE.

BzaumoneiicTBue cojieli aMMOHHUS CO IIEI0YaMU.

KauecTBeHHbIE peaKkMy Ha YIIEKUCIIBIN Ta3.

KauecTBeHHbIe peakiiui Ha KapOOHAT—HOH.

N3yuenue 00pa3lioB METAIOB.

B3anMopeiicTBre METaNIOB ¢ PAaCTBOPAMU COJIEH.

O3HakoMJIEHHE CO CBOMCTBAMHU M MPEBpAILLEHUsIMU KapOOHATOB U ruapokapoboHatos. I1o-
Jy4yeHUe TUIPOKCHU/IA aJTIOMUHUS U B3aUMOJEHCTBUE €TI0 C KUCIOTaMU U I1IEJT0YaAMHU.

KadecTBeHHBIE peakiun Ha nonsl Fe** i Fe®™,

Pac4yernsble 3agaun:

BblunciieHus: Mo XMMHUYECKUM YpaBHEHUSM Macchl, 00bEMa M KOJIMYECTBA Bellle-
CTBa OJTHOTO M3 MPOIYKTOB PEAKIMH MO0 Macce MCXOIHOTO BEIIECTBA, 00BEMY MU KOJIH-
YECTBY BELIECTBA, COAECPIKAILETO ONMPENAECIEHHYIO JOJIO PUMECE.



Pa3nen 6. KpaTkuii 0630p BaskHelIUX OPraHnyecKuX BellecTB

IIpeamer opranmueckoii xumumu. HeopraHuueckue M OpraHMYECKUE COEIMHE-
HUA. YTIepoJ — OCHOBA XKuU3HU Ha 3emiie. OCOOCHHOCTU CTPOEHHUsS aToMma yriepoja B
OpPraHNYECKUX COEIMHEHHUSX.

YruaeBoaopoasbl. [Ipenensubie (HaChIIIEHHBIE) YTIEBOAOPOIbl. MeTaH, 3TaH, Mpo-
naH — MPOCTEHIINE MPEeICTaBUTENN MPEAENbHBIX YIiieBo10poaoB. CTpykTypHbIe Gop-
MYyJIBl YTJIEBOAOPOAOB. ['OMOJIOrMYecKnd psifi NPENEIbHbIX YIVIEBOIOPOIOB. 1'oMonory.
du3znuecKkue U XMMUYECKHE CBOMCTBA MPEAEIbHBIX YII€BOAOPOAOB. Peakiuu ropenus u
3amenieHus. HaxoxieHne B mpUpoJe MpeAesbHbIX YIiIeBOA0poa0B. [IpuMenenne mera-
Ha.

Henpenenbnble (HeHACBIIIEHHBbIE) YIJI€BOAOPOAbI. DTUJICHOBBIN psJl HEMpe-
JI€IBHBIX YTI€BOAOPOAOB. DTUieH. OU3nyeckue U XMMUYECKHUE CBOMCTBA 3THiIeHA. Pe-
akuus npucoeanHeHus. KauecTBeHHbIE peakIuu Ha 3TWieH. Peakuus moauMmepusamuu.
[TonuaTriieH. [Ipumenenue sTuiieHa.

AlIeTHJICHOBBIH PsAJ HelpeaeJbHbIX YIrJeBoaopoaoB. AueruneH. CBoiicTBa
anetuwieHa. [ [pumenenue anerusneHa.

IIpounsBoansie yriesoaopoaos. Kparkuii 0630p opraHn4eckux COeIMHEHUMN: O
HOATOMHBIE CHOUPTHI (METaHOJ, ATAaHOJ), MHOTOATOMHBIE CHUPTHI (ITHJIECHIJIUKOIb, TJIH-
HEpHUH), KapOOHOBBIE KUCIOTHI (MypaBbUHAs, YKCYCHAsI), CIIOKHBIE dPUPHI, KUPBI, YTIIe-
BOJIbI (TJIIOKO3a, caxapo3a, Kpaxmal, [eJUTI0JI03a), aMUHOKHUCIIOTHI, Oeku. Poib 6enkoB B
OpraHu3Me.

IloHsiTHE 0 BBICOKOMOJIEKYJISIPHBIX BemlecTBaX. CTpyKTypa MOJIMMEpPOB: MOHO-
Mep, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NosMMepu3anuu. [lonmatuien, noaumpo-
MUJICH, MOJMBUHWIXJIOPHI.

JdemoncTpanum:

Mogenu MOJIEKyJT OPraHUYECKUX COEIUHEHUMN.

['openue yrieBosopoaoB U 0OOHApYKEHUE NMPOTYKTOB UX TOPEHHUS.

[Tonyuenune sTuneHa.

KauecTBeHHbIE peaKklIMK Ha STHIIEH.

PacTBOpeHME 3TUIIOBOIO CIIUPTA B BOJIE.

PacTBopeHue riuiiepuHa B BOJE.

[Tonyuenne n cBOWCTBA YKCYCHOU KHUCIOTBHI.

HccnenoBanue CBOMCTB KUPOB: paCTBOPUMOCTh B BOJE MU OPraHUYECKUX PacTBO-
pUTEISX.

KauecTBeHHas peakius Ha TIIOKO3Y U Kpaxmall.

OO0pa3tpl u3enuii U3 MOJUITUIICHA, TOTUIIPOTITHICHA



TemaTuveckoe NJIAHMPOBaHUE € y4eTOM padoueil NporpaMMbl BOCIUTAHUS
€ YKa3aHHeM KOJU4YeCTBA YACOB, OTBOJMMbIX HA 0OCBOEHHE KAKI0# TeMbl

% Ocnosénwle
onuye-
Ne | Temamuueckue 610- . HAnpaeieHus Meponpusmus
cmeo OcHogHble 8udbl y4ebOHOU 0esimenbHOCmU 00Y4aruwuxcs . npoz2pammol
n/n KU, pazoe’vl 80CNUMAMEIbHOU
uacoe 60CNUMAHUSL
oesamenbHoOCmu
1 OCHOBHBIE TTOHATHSA 51 Paznuuate mpenMeThl HM3yYeHHMs €CTECTBEHHBIX Hayk. | [ pakmaHckoe «/leHp yuuTemns»
XAMUU HaOmronaTe cBoMcTBa BEIISCTB U UX M3MEHEHHS B XOJI€ XHU- | BOCIIUTAHHE,

(YpOBEHb aTOMHO -
MOJICKYJISPHBIX
MpeACTaBICHUI)

MHUUYECKHUX PEAKIUU. YUUTHCS MTPOBOAUTH XUMHYECKHI SKC-
nepuMeHT. CoOmofaTh MpaBWiia TEXHUKH O€30MaCHOCTH.
Oxka3pIBaTh NEPBYIO MOMOIIb MPU OTPABICHUSIX, OKOrax U
TpaBMax, CBSI3aHHBIX C pEaKTUBAMH M J1aOOpPaTOPHBIM 000-
pyaoBaHHeM. 3HAKOMHUTHCS C J1aOOpaTOPHBIM 00OpYIOBa-
HueM. M3ydaTh CTpoeHHE IJIaMEHHU, BBIABUTAs TUIOTE3bl U
MIPOBEPSIS UX SKCHEPUMEHTAIbHO. PaznuyaTh NOHATUS «UH-
CTOE€ BEHIECTBO» M «CMECh BEHIECTB». YMETh pPa3leiiATh
CMECH METOJaMHU OTCTauBaHUs, (PUIBTPOBAHHS U BBIMAPH-
BaHusA. PaznmuuaTh ¢uznueckue W XUMHYECKHE SIBICHHS.
Onpenenars NpU3HAKA XUMHYECKHX peakuuil. dukcupo-
BaTh B TeTpaJu HaOII0JaeMble MIPU3HAKU XUMHUYECKUX pe-
akiui. Paznuuarth NMOHATHS «aTOM», «MOJIEKYJIA», «XUMH-
YECKUU DJIEMEHT)», «HMOH», «3JIEeMEHTapHble YacTulb». Pa3-
JTUYaTh TOHSITHUS «BEHIECTBA MOJEKYJISIPHOTO CTPOCHHUS» U
«BEIIECTBA HEMOJICKYJISIPHOTO CTPOCHUS». DPOpMYyIHpOBaTh
oTpesieNieHNe TOHATUSL «KPUCTAITNYECKUEe permeTkny. O0b-
SICHSITh 3aBHCHUMOCThH CBOMCTB BEIIECTBAa OT THIA €ro KpH-
CTaJUIMYECKOW pemieTkd. OmnpenensTh OTHOCUTEIbHYIO
aTOMHYIO MacCy 3JIEMEHTOB U BaJICHTHOCTh JJIEMEHTOB B
OuHapHBIX coeNUHEHUsAX. OnpenensarTb cOCTaB MPOCTEUIINX
COCNMHEHUN Mo WX XumudeckuM (opmynam. CocTaBisATh
dbopMyIbl OMHAPHBIX COSTMHEHUN TI0 M3BECTHOM BaJIEHTHO-
CTH 3JIeMeHTOB. M300pakaTh mpocTeilimme XuMHUIeCcKue pe-

LICHHOCTH Hay4-
HOTO ITO3HAHUS

«165 ner co mHA
POXKAEHUS pyC-
CKOTO YY€HOTO,
nucarenst Kon-
CTaHTHHA DNy-
apaoBrYa
[InonkoBCKOTO
(1857-1935)»




aKIIMM C TOMOIIBK) XMMHYECKHX YpaBHEHUW. Paznmndars
MOHATUSA «HHACKC» U «KOIPDUIIMEHT»; «CXeMa XHUMHUE-
CKOHM peakIuu» U «ypaBHEHHE XMMHUYECKON peakiun». Pac-
CUMTBHIBATH OTHOCUTEIBHYI0 MOJEKYISIPHYIO Maccy II0
dhopmymnam

BellecTB. PaccuuThIBaTh MacCOBYIO JOJII0 XMMHUYECKOIO
AJIEMEHTAa B COEOUWHEHHMM. YCTAHABIMBATH MPOCTEHIINE
(hOpMYyIIBI BEIIECTB 1I0 MAaCCOBBIM JOJISIM 3JIeMEHTOB. [1071b-
30BaThCsl UHPOPMALIUEH U3 IPYTUX UCTOUHUKOB JIJISl TIOJTO-
TOBKU KpPaTKUX cooOmieHuit. [['0TOBUTH Mpe3eHTalunu mo Te-
Me.

HccnenoBate cBoMcTBa M3ydaeMbIX BemecTB. HabmromgaTh
dbusznueckue U XMMHUYECKHE MPEBpAIICHHs] H3y4aeMbIX Be-
niecTB. Pacno3HaBath ONBITHBIM MyTEM KHUCIOpoA. OnuCHI-
BaTh XMMHUYECKHE PEaKIuu, HaOIr01aeMble B XOJ€ JIEMOH-
CTPAIlMOHHOTO OIbITa M Ja0OPATOPHOTO SKCIEPUMEHTOB.
Jenath BBIBOIBI M3 PE3yJbTaTOB MPOBEAEHHBIX XHMHUYE-
CKMX OmnbITOB. OKa3blBaTh MEPBYIO MOMOIbL MPU OTpaBiie-
HUSIX, 0)KOTaX M TPaBMax, CBSA3AaHHBIX C PEAKTUBAMHU M Jia-
O0opaTopHbIM oOopynoBaHueM. CocTaBisATh (POPMYIBI OK-
CUJOB 10 U3BECTHOUN BaJIEHTHOCTH 3JIEMEHTOB. 3aMKChIBaTh
MPOCTEUIIINE YpPABHEHHUS XUMHUYECKHX peakuuil. Ilonb3o-
BaThcs MHGOpMaIMend U3 APYruX MUCTOYHUKOB JJIS TOJTO-
TOBKU KpaTKux cooOmeHuit. MccnenoBarh CBOMCTBA H3yda-
eMbIX BemecTB. HabmogaTe dpusndeckue

1 XUMHUYECKHUE MPEBPAIICHUS M3ydaeMbIX BellecTB. Pacmo-
3HaBaTh OMNBITHBIM MYTEM BOJOPOA. OMNUCHIBATH XHUMHYE-
CKHE peakiuu, HaOto1aeMble B X0JIe JEMOHCTPAIMOHHOTO
OTbITa ¥ JA0OPATOPHOTO IKCIEPUMEHTOB. [[enaTh BBIBOBI
W3 PE3ylbTaTOB MPOBEAEHHBIX XMMHYECKUX OMbITOB. Co-
Onto/IaTh MpaBUiia TEXHUKA OE30MAaCHOCTH. YYacTBOBATh B
COBMECTHOM OOCYXXJI€HUM PEe3yJbTAaTOB OIBITOB. 3aMHCHI-
BaTh NPOCTENIINE YPABHEHUS XUMUYECKUX peakuuii. I1omnb-




30BaThCsl UHPOPMALMEHN U3 JPYTUX UCTOUHHUKOB JIJISl IO O-
TOBKH KPaTKHX COOOIICHHIA.

BpIunciisiTe MaccoBylO JIOI0 PacTBOPEHHOI'O BEIIECTBA B
pacTBOpe, MAacCy pACTBOPEHHOrO BEHIECTBA W BOJIBI A
MIPUTOTOBJIEHUS] PACTBOPA OMNPEACIEHHON KOHLIEHTPALUH.
['oTOBUTE pacTBOPBI ¢ ONPENEIEHHOW MACCOBOM JI0JIEH pac-
TBOPEHHOTO BEIIECTBA.

Hcnonb30BaTh BHYTPH- U MEXKIPEAMETHBIE CBA3U. Paccun-
TBIBATH MOJISIPHYIO MAacCy BEIIECTBA, OTHOCHUTEIbHYIO
IJIOTHOCTDH Ta30B. BEIYUCIIATE IO XUMUYECKUM (pOpMyJIaM U
XHMHYECKUM YPaBHCHUSIM

Maccy, KOJUYECTBO BEIIECTBA, MOJSPHBIM OOBEM MO W3-
BECTHOM Macce, MOJSIPHOMY 00BEMY, KOJIMYECTBY OJHOTO
W3 BCTYNAIOIIMX B PEAKIIUIO WM MOJYYaAIOIIUXCS B PE3Yib-
TaTe peakiuy BEIIECTB. BHIYUCISATE OOBEMHBIE OTHOILICHUS
ra3oB MNPH XMMHYECKHX peakiuax. Mcrnoap30BaTh NpUMEpPHI
pelIeHNs] TUIMOBBIX 3a/ad, 3aJaYHUKUA C MPUBEAECHHBIMU B
HUX aJICOPUTMaMM penieHus 3aaad. Mccnenosars cBoiicTBa
M3ydaemMbIXx BemecTB. ONHUChIBaTh XMMUYECKUE PEaKIUU,
HaOIrojaeMble B XOZ€ JEMOHCTPAIIMOHHOTO W J1abopaTop-
HOT'O 3KCIIEPUMEHTOB.

Jenate BBIBOABI M3 pE3YJIbTATOB IMPOBEIEHHBIX XUMHYE-
ckux onbIToB. KnaccuduimpoBats u3ydaembie BEIIECTBA M0
coctaBy u cBoicTBaM. CocTaBiATh (HOPMYJIBI OKCHJIOB,
KHUCJIOT, OCHOBAaHWH, COJIe. XapaKTepu3oBaTh COCTAaB U
CBOMCTBA BELIECTB, OTHOCAIIMXCS K OCHOBHBIM KJIacCaM He-
OpraHWYECKUX COEIMHEHUH. 3amuchbiBaTh MNPOCTEUIINE
YpaBHEHUSI XUMUUECKUX PEaKIuil.

Ilepuoanueckuii 3a-
KOH U IIEpUoANYE-
CKasl CUCTeMa XHUMHU-
YECKHUX DJIEMEHTOB [I.
N. Menneneena.

KnaccuduuupoBath u3ydeHHbIE XUMUYECKUE DJIEMEHTHI U
UX COCIMHEHUS.

CpaBHUBaTh CBOWCTBa BEILECTB, NMPUHAAJIEKAIIUX K pas-
HbIM KJacCaM, XMUMHYECKHE DJJEMEHTHl pPAa3HbIX TPYIIIL.
YcraHaBIMBaTh BHYTPU- U MEXIpeAMETHbIE cBsi3U. Dop-

ITarprotnueckoe
BOCIIUTAHHUE,

LICHHOCTU Hayy-
HOTO IIO3HAaHWI,
dbusnueckoe BOC-

«JleHb HApOAHO-
ro €MHCTBAY

«/lewp poccuii-
CKOM HAYKN»




CrtpoeHue aToma.

MyJIMpOBaTh nepuoanudeckuii 3akoH . M. MenneneeBa n
PacKpbIBaTh €r0 CMBICI. XapaKTepu3oBaTh CTPYKTYpY Iie-
puoanueckor Tabmuupl. Paznmuuate mepuoasl. A- u b-
rpynnbsl. OOBICHATh (PU3HMUECKUIM CMBICT TOPSAIKOBOTO HO-
Mepa XMMHUYECKOT0 3JIEMEHTa, HOMEPOB T'PYIIBI U IEPUOA,
K KOTOPBIM 3JIEMEHT INPUHAIJIEKUT B MEPUOJUUYECKON CH-
creme [[. W. MeHnneneeBa; 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB DJIEMEHTOB B IIPEAENIax MaJIbIX IEPHUONOB U A-
rpyni. GopmMyInpoBaTh ONPEAEHCHUS MOHATHN «XHMHUYE-
CKUI 3JIEMEHTY, «IIOPSAKOBBIA HOMEP», «MAaCCOBOE YUCIION,
«H30TOIBI», «OTHOCUTEIbHAS ATOMHASI Maccay, «JIEKTPOH-
Hasi 000JIOUKA», «JIEKTPOHHBINA CION» («IHEPreTHUECKUt
ypoBeHb»). OnpeaensTb 4YUCIO MPOTOHOB, HEHUTPOHOB,
AJIEKTPOHOB Y aTOMOB XMMHUYECKHUX 3JIEMEHTOB, HCIOIb3YS
nepuoguueckyro Tabmuny. CoCTaBlsATh CXEMbl CTPOCHHUSA
aTOMOB NEpBbIX 20 AJIEMEHTOB MEPUOANYECKON CHUCTEMBI
AJIEMEHTOB. XapaKTEePU30BaTh XUMHUYECKHE 3JIEMEHThl Ha
OCHOBE MX IOJIOKECHHSI B NEPUOJUYECKON CHCTEME M OCO-
OCHHOCTEU CTPOEHUsI UX aTOMOB. JleaTh yMO3aKIIOUeHUs O
XapakTepe U3MEHEHUs CBOMCTB XMMMUYECKUX DHJIEMEHTOB C
YBEJIMUECHUEM 3apsJIOB aTOMHBIX siaep. MccienoBars CBOM-
CTBa M3y4yaeMbIX BemiecTB. HabmogaTh Quznyueckue u Xu-
MHYECKHE MPEBPAILIECHUS U3Yy4aeMbIX BEIIECTB.

OnuchIBaTh XMMHUYECKUE PEaKIMH, HAaOII0JaeMble B XOJe
AKCIIEPUMEHTa. YYacTBOBaTh B COBMECTHOM OOCYXICHUU
pe3yJabTaTOB ONBITOB.

nuTaHue, (Gopmu-
pOBaHHE KYJbTY-
pBl  3/10pOBbS U
AMOLMOHATIBHOIO
OJsaromnony4us,
HKOJIOTUYECKOE
BOCIIUTaHUE

«Henmens  6e3-
OTIaCHOT'O IIOBE-
JICHUS B CCTH
WNHTepueT»

«BceMupHbIn
JI€Hb 3EMJIN

CrtpoeHue BelecTna.

DopMyIHUpPOBaATh ONMPEICIICHUS MOHATHN «KOBAJICHTHAsI HE-
MOJIApHAsA CBS3bY», «KOBAJIECHTHAs MOJISIPHAS CBSI3b», «UOH-
Hasl CBSI3b», «CTEMEHb OKUCICHUS», «AJIEKTPOOTPUIIATEIb-
HOCTbY. OnpenenaTh TUIT XMMAYECKON CBSI3U B COCIMHEHU-
SIX Ha OCHOBAaHUHM XHUMHUYECKOH (opmyiibl. OnpenensaTs cTe-
MeHb OKHUCJICHUs 3JIEMEHTOB B coeAauHeHUsX. CocCTaBIsITh
(GbopMyIbl BEIIECTB MO CTEMEHU OKHUCICHHUSI DJIEMEHTOB.

JlyXOoBHO-
HPaBCTBEHHOE

BOCIIUTaHHUE,
LICHHOCTU Hayy-
HOT'O ITO3HAHUS

«MexnyHapon-
HBI J€Hb pac-
MIPOCTPAaHEHHUS
I'PaMOTHOCTH»

«/lewp poccuii-
CKOM HAYKN»




YcranaBnuBaTh BHYTpU- M MeXnpeamernoie cBsizu. Co-
CTaBJISITh CPAaBHUTEIbHbIE U 0000IIaOIIME TAaOIHIIBI, CXe-
MBI.

Mmuoroobpasue xu-
MHYECKHUX PEAKIIUMN.

16

KnaccudunupoBats xumuueckue peakuuu. [IpuBoauts
MPUMEPBI PEAKIHUN KaXXJO0ro Tuia. Pacmo3HaBaTh OKUCIIH-
TEJIbHO-BOCCTAHOBUTEbHBIE peakuuu. OnpenensTb OKHC-
JIUTENb, BOCCTAHOBUTEIb, MPOLIECC OKHUCIIEHHS, BOCCTAHOB-
nenus. Habmonath U ONMUCHIBaTh XUMHYECKUE PEAKIUU C
MIOMOIIIBIO €CTECTBEHHOTO SI3bIKA U sA3bIKa XUMHH. Vccneno-
BaTh YCJIOBHUS, BIUSIONINE HA CKOPOCTh XUMHYECKOUN peak-
1y, ONUCHIBaTh YCIOBUS, BIMSIONINE HA CKOPOCTh XUMH-
yeckor peakiuu. [IpoBoauTh TpynmnoBbie HAOMIOJACHUS BO
BpeMs MPOBEJCHUS TEMOHCTPAIIMOHHBIX ONBITOB. Y4YacTBO-
BaTh B COBMECTHOM OOCYXXJIEHUHU Pe3yIbTaToB OMnbITOB. Co-
CTaBJSITh TEPMOXMMHUYECKUE YpaBHEHMs peakuuil. Brrumc-
JSTH TEIUI0BOM d(DEeKT peakiuu mo ee TePMOXUMUUECKOMY
YPaBHEHHUIO.

O6006maTe 3HaHHSA O pacTBopax. IIpoBoaUTH HAOIIOICHUS
3a TIOBEJICHUEM BEIIECTB B PaCTBOPax, 3a XUMUUECKUMU pe-
aKLMsIMHU, TPOTEKAIUIUMH B pacTBopax. PopMyaupoBaTh
ONpENEICHUsI TOHATUU «DJIEKTPOJIUTY», «HEIJIEKTPOJIUTY,
(ONEKTPONUTHYECKas aucconuamnus». KOHKpeTH3upoBaTh
MOHATHE «HOH». O000IAaTh MOHATHS «KATHOHY, «aHUOHY.
HccnenoBaTh CBOMCTBA PacTBOPOB 3JIEKTPOIUTOB. ONKCHI-
BaTh CBOICTBA BEIIECTB B XOJ€ JEMOHCTPAIIMOHHOTO U Jia-
6opaTopHoro skcnepumMeHToB. CoOM0AaTh MpaBuia TEXHU-
K 0€30MacHOCTU. XapaKTEepPH30BaTh YCJIOBUS TEUCHHS pe-
aklMil B pacTBOpax 3JEKTPOIUTOB 10 KoHLA. OnpenensaTh
BO3MOKHOCTb MPOTEKaHUs peakiuii noHHoro oomena. I[1po-
BOJIMTH TPYNIIOBBIC HAOTIOICHUSI BO BPEMsl MPOBEIACHHUS Jie-
MOHCTPAIMOHHBIX 1 TAO0OPATOPHBIX OIBITOB.

OOcyxnaTh B TpylIax pe3yiabTaThl ONBITOB. OOBACHATH
CYIIHOCTh peakiuii HOHHOTO oOMeHa. Pacmo3HaBath peak-

DKOJIOTUYECKOE
BOCIIUTAHUE

Bcemupnslii
J€Hb 3eMJIN




UM MOHHOTO oOMeHa. CoCTaBIsATh MOHHBIE YPAaBHEHUS pe-
akuuii. CoCTaBlISITh COKpaIIEHHBIE NOHHBIC YPAaBHEHUS pe-
aKIWi.

Mmuoroo6pasue Be-
IIECTB

43

OOBACHATh 3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB HEMETal-
JIOB B Mepuojiax U A-rpynnax. XapakTepu30BaTh TaJOrCHbI
Ha OCHOBE UX TOJIOXKEHUS B mepuoaudeckoit cucreme JI.1.
MenpeneeBa u ocobeHHOCTEH CTpoeHUst ux aromoB. O0b-
SCHSITh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB raJIOT€HOB 10
nepuony u B A-rpynmnax. OnuchIiBaTh CBONCTBA BEIECTB B
XOJI€ IEMOHCTPAIIMOHHOTO U JIA0OPAaTOPHOTO IKCIEPUMEH-
TOB. Pacrno3HaBaTh OMBITHBIM MYTEM CISIHYIO KHUCIIOTY U €€
coiid, OpOMHUIBI, MOAHABL. BBUHUCIATHL MacCOBYIO OJIIO
pPacTBOPEHHOTO BEIIECTBA B PacTBOpE. XapaKTepH30BaTh
aneMmeHThl VIA- rpynmsl (HOArpyHIbl KUCIOPO/ia) Ha OCHO-
BE UX MOJIOKEHHUS B nepuoauueckou cucrteme /. M. Menne-
JeeBa U OCOOCHHOCTEW CTpOEeHHsS UX aToMOB. OOBICHATH
3aKOHOMEPHOCTH W3MEHEHUs1 CBOMCTB 3emeHToB VIA-
TPYIIIBI IO IEPUOY U B A-Tpynmax.

XapakTepu30BaTh AJJIOTPOIHUIO KUCIOPOAA U CEPhl KaK OJI-
HY U3 MPUYUH MHOTOOOpa3us BemiecTB. ONMUCHIBATH CBOM-
CTBa BEIIECTB B XOJI€ JIEMOHCTPAIIMOHHOTO U JTAOOPaTOPHO-
ro skcrnepuMeHToB. Okxa3piBaTh TMEPBYIO TMOMOIIL MpHU
OTPAaBJICHUSIX, 0KOTaxX U TPAaBMaX, CBSI3aHHBIX C PEAKTUBaMU
u nabopaTopHbiM oOopynoBanueMm. OmpenensiTe MPUHAT-
JIS)KHOCTh BEIIECTB K OMpeleIEHHOMY KJ1acCy CO€IMHEHUMN.
CormocTaBnsiTh CBOWCTBAa pa30aBICHHOW M KOHIEHTPHUPO-
BAHHOM CEPHOM KUCIIOTHI.

3anuceiBaTh YpaBHEHHSI peakluil B MOHHOM BHUJE C yKa3a-
HUEM TIepexo/ia AIEKTPOHOB.

Pacrio3naBath ONBITHBIM MYyTEM PacTBOPHI KUCIIOT, CYJIb(u-
Ibl, CyIb(GUTHI, Cyab(arhl. Mcrnonb30BaTh MpHOOPETEHHBIC
3HAHUS U YMEHUS B MPAKTUYECKON JEATETLHOCTH U TOBCE-
JTHEBHOM >KM3HHU C LIeJIbI0 0€30MacHOro 0OpalleHus ¢ Bellle-

Ilennoctn Hayu-
HOT'O MO3HAHMS

Jlenp  poccuit-
CKOU HayKH




CTBaMH U MaTE€pUAIAMH M HKOJIOTMYECKH TPAaMOTHOIO ITOBE-
JICHUS B OKpYKalUIeH cpejie. BeIUUCIATE 110 XUMAYECKUM
YPaBHEHHSIM Maccy, 00bEM M KOJMYECTBO BEIIECTBA OJTHOTO
U3 IPONYKTOB PEAKLUMHM IO MAacce€ MCXOJHOIO BELIECTBA,
00BEMY MM KOJMYECTBY BEILECTBA, COAEPIKALIETO OIpeie-
JIEHHYIO JOJIKO IIPUMECEN.

Xapakrepu3oBaTh dieMeHThl VA- Tpynnsl (MOATPYIIIBI
a30Ta) Ha OCHOBE UX MOJIOKEHUS B IEPUOJUUECKOM cUcTEME
1 0COOEHHOCTEN cTpoeHUsI X aToMOB. OOBIACHATH 3aKOHO-
MEPHOCTH HU3MEHEHUS CBOWMCTB 3JeMEHTOB VA-TpyIIIbL.
XapakTepu3oBaTh auioTponuio ¢pochopa Kak OJAHY U3 TPU-
YUH

MHOT00Opa3usi BemecTB. ONUCHIBaTh CBOWCTBA BEIECTB B
XOJI€ IEMOHCTPAIIMOHHOTO U JIA0OPAaTOPHOTO IKCIIEPUMEH-
toB. CoOmonate TexHUKYy Oe3omacHOCTH. (OKa3bIBaTh
NEPBYI0 NOMOIIb IPHU OTPABJICHUSX, 0KOraX WU TpaBMax.
CBSI3aHHBIX C PEAKTUBAMHU U JIaOOpAaTOPHBIM 000pPYIOBAHHU-
€M. YCTaHaBIMBaTh MPHUHAIICKHOCTh BEIIECTB K ONpEJie-
JEHHOMY KJaccy coenuHeHuid. ComocTaBisATh CBOMCTBA
pa30aBiIeHHOW M KOHIICHTPUPOBAHHOW a30THON KHCIIOTHI.
CocTaBisTh ypaBHEHHUs CTYNEHUYaTOW JUCCOLMALMM Ha
npumepe GochopHOIl KUCTOTHI.

3anuceIBaTh YPABHEHUs PEAKIMi B MOHHOM BH/JIE C yKa3a-
HUEM NIEPEX0/1a NIEKTPOHOB. Pacrno3HaBaTh ONBITHBIM Y-
TEM aMMUaK, paCTBOPBI KUCIIOT, HUTpAT- U pochaT-noHsl,
1MoH aMMoHUs. Micnonb3oBaTh NpuoOpeTEéHHbIC 3HAHUS U
YMEHUS B IPAKTUYECKOU JEATEIBHOCTU U NTOBCEIHEBHOU
KHU3HU C LEJTbI0 0€30IaCHOT0 00palIeHHs ¢ BEIIECTBAMU U
MaTepHuaiaMu U 3KOJIOTMYECKU IPAaMOTHOTO MOBE/ICHUS B
OKpY’Karolleu cpesie. BeuucasaTe MaccoByIO J10JIF0 pacTBO-
péHHOTO BetecTBa B pacTBope. [lonb3oBaTecs nHPpOpMaLIn-
eil U3 TOMOJIHUTENbHBIX UICTOYHUKOB /JIs1 TOATOTOBKH KpaT-
KHUX CO00IIEeHNN. ['0TOBUTH KOMIIBIOTEPHBIE MPE3EHTALINH




1o TeMe. Xapakrepus3oBaTh 3aeMeHThl IV A- rpynmns! (moa-
IpyHIbl yriaepoaa) Ha OCHOBE UX MOJIOXKEHUS B IEpHOIuYe-
CKOM cucTeMe u 0coO0eHHOCTelN CTpoeHus X aToMoB. O0b-
SCHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB
IVA- rpynnel. Xapakrepu3oBaTh aJLIOTPONUIO YIIIEpoaa
KaK O/IHy U3 IPUYMH MHOroo0pa3us BemecTB. OnuchiBaTh
CBOMCTBA BEIIECTB B X0/1€ J€MOHCTPALMOHHOTO U J1abopa-
TOPHOTO 3KcnepuMeHTOB. CoOII0AaTh TEXHUKY 0€30I1acHO-
cTi. COnoCTaBJISTh CBOMCTBA OKCUJOB YIJIEPOIa U KPEM-
HUS, OOBSACHATH IPUUMHY UX pa3ivuuil. Y cTaHABINBATh
IIPHUHAIIEKHOCTD BELECTB K OIPEASIIEHHOMY KJIaccy Co-
€IVUHEHUN.

Jloka3pIBaTh KHMCIOTHBI XapaKTep BBICIIMX OKCHJIOB yIJIE-
polla U KpeMHHMs. 3alKChIBaTh YpaBHEHUS PEAaKIHUU B MOH-
HOM BHJIE C yKa3zaHUEM Iepexofa 3IeKTpoHoB. OcyIiecTs-
JSATh B3aUMOIIPEBpaIleHUs] KapOOHATOB W TUAPOKapOOHa-
TOB. Pacrio3HaBaTh ONBITHBIM IYTEM YTIJIEKUCIBINA ra3, Kap-
OoHaT-voHbl. Hcnonb3oBaTh NpUOOpPETEHHBIE 3HAHUS U
YMEHHUSI B MPAKTUYECKOH AESITENTbHOCTH M IMOBCEIHEBHOMN
KHU3HU C LIeJIbI0 0€30MacHOro oOpaleH s ¢ BEUIECTBAMU U
MaTepuajaMyd U 3KOJIOTMUECKH I'PAMOTHOTO IOBEJIEHHUS B
OKpyXaromieil cpene. BoluucinaTh Mo XMMUYECKUM ypaBHe-
HUSIM Maccy, 00bEM MM KOJMYECTBO OJJHOTO U3 MPOAYKTOB
peakIMy M0 Macce MCXOAHOTO BELIECTBa, 00BbEMY WIIM KO-
JMYECTBY BELIECTBA, COJEPIKAIIErO ONPEACIEHHYIO OO
npuMmeceil. XapaKkTepu3oBaTh METaJUIbl HA OCHOBE HX IIO-
JIO’KEHUS B IEPUOANYECKON CUCTEME U OCOOEHHOCTEN CTPO-
eHust uX aTOMOB. OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB METAJIJIOB I10

nepuony u B A-rpymnmax. MccimenoBaTh CBOMCTBa HM3ydae-
MBIX BELIECTB.

OOBSACHATH 3aBUCUMOCTh (U3MUECKHX CBOMCTB METaJJIOB
OT BHJA XMMHUYECKON CBS3M MEXIy uMxXx aromamu. Habiro-




JIaTh ¥ OMHUCHIBATh XUMUYECKHE PEAKIIMH C TTOMOIIbIO ecTe-
CTBEHHOTO sI3bIKa W sI3bIka XuMuu. HabmogaTe 1eMOHCTpHU-
pyeMbIE M CaMOCTOSITEIbHO MPOBOJUMBIE OMBITHI. OMHCHI-
BaTh CBOMCTBa M3y4YaeMbIX BEIECTB HAa OCHOBE HaOIOJe-
HUH 32 WX OpeBpanieHusIMU. J{oka3biBaTh aMpOTEpHBINA Xa-
paKTep OKCHAOB M THAPOKCHAOB amromuuus u xemesa(lll).
CpaBHUBATh OTHOIICHHE H3Y4YaeMbIX METAJUIOB U OKCHJIOB
MeTauioB K Boje. CpaBHMBATh OTHOIICHHE THAPOKCHUJIOB
HATpUsl, KAIBIHS U alIOMUHUSA K PacTBOpaM KHUCJIOT U Iiie-
nouelt. Pacmo3HaBaTh OMBITHBIM MYTEM THUAPOKCUI-HUOHBI,
nonsl Fe’* u Fe**. Cobmromath TexHuKy 6e30macHOro 06-
pamieHus: ¢ XUMHYECKON MOoCyAoi 1 1abopaTopHBIM 000pYy-
noBaHueM. OCYIIECTBISITh PEaKIMU, MOATBEPKIAIONINE Te-
HETHUYECKYIO CBSI3b MEX]y HEOPTAaHUUYECKUMH COCAMHECHHUS-
MU. 3aNMChIBATh YPaBHEHUS PEaKlliii B MOHHOM BHUJIE C YKa-
3aHHEM Iepexo1a EeKTPOoHOB. O000IIaTh 3HAHUS U JIeNIaTh
BBl BOJIbI O 3aKOHOMEPHOCTSX M3MEHEHUN CBOMCTB MeTal-
JOB B mepuojax u A-rpynmnax MepuoAUYECKON CHUCTEMBI.
[IporHo3upoBaTh CBOMCTBA HEM3YUYEHHBIX AJIEMEHTOB M HX
COCMHEHUN HAa OCHOBE 3HAHHUM O MEPHOJIUYECKOM 3aKOHE.
Hcnonb3oBaTh MpUOOPETEHHBIE 3HAHUS U YMEHHUS B TIPaK-
TAYECKOU IEATEIHLHOCTH U MOBCEIHEBHOM KU3HU C LEILIO
0e30MmacHOro oopalieHus ¢ BellecTBaMU U MaTepuajaMu U
AKOJIOTUYECKH TPaMOTHOTO TOBEACHUS B OKpYyXKarollen
cpene. BBIUMCHATE MO XMMHMYECKUM YpaBHEHHUSM Maccy,
00BEM UM KOJUYECTBO OJHOTO M3 MPOAYKTOB PEAKIIUU IO
Macce MCXOJHOTO BEIIECTBA, 00bEMY HWIIM KOJIHYECTBY Be-
IIECTBA, COJEPIKALIETO OMNPEACIEHHYIO JIOJII0 IPUMECEH.
[Tonp3oBaThcst mHDOpPMAILIUCH W3 JOTOJHUTEIBHBIX HCTOY-
HUKOB JIJI1 TOJTOTOBKH KpaTKUX COOOIIeHUH. ['0TOBUTH
KOMITbIOTEPHBIE MPE3EHTALIUU 110 TEME.

Kpatkuii 0630p Bax-
HEHUIINX OpraHuye-

Hcnonws30BaTh BHYTPHU- U MEXOpeaMeTHbIE cBsA3U. CocTaB-
JSITh MOJIEKYJISIDHbIE M CTPYKTYpHBIE (DOPMYJIBI YTIEBOAO-

JyxoBHO-
HPaBCTBEHHOE

MexnyHapo-
HbI JI€Hb pac-




CKHX BCIICCTB

ponoB. OmnpenensiTe MPUHAIICHKHOCTh BEIIECTBA K OIpeje-
JNEHHOMY KJIACCy OpPraHMYECKUX COCAMHEHUMN. 3amuchIBaTh
YpaBHEHHUs PEaKlMil 3aMELIEHUs] U NPHUCOECIUHEHUS C yda-
CTHEM OpraHuveckux BeriecTB. Habmomats 1eMOHCTpUpPY-
eMble OnbIThl. ONMUCHIBAaTH CBOMCTBA M3y4YaeMbIX BEIIECTB
Ha OCHOBE HAOJIIOJIEHUH 3a WX MPEeBPALCHUSMU. YYacTBO-
BaTb B COBMECTHOM OOCYXJIECHHUHU PE3yJIbTaTOB OIIBITOB.
[IpoBOINTH KAYECTBEHHBIE PEAKIIMM HA HEKOTOPBIE OPraHU-
yeckue BemecTBa. [lonp3oBaThes uHpOpMAIUEH U3 AOMOJ-
HUTEJBHBIX HCTOYHUKOB JJI TMOATOTOBKH KPATKUX COO0O-
HIEHHUN. ['0TOBUTH KOMIIBIOTEPHBIE MPE3EHTALMH IO TEME.

BOCIIUTAHHUEC

MPOCTPAHECHUS
rPaMOTHOCTH

Bcero:

136 gyacoB




