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MNOSACHUTEJIBHASA 3AIIUCKA

PaGouas nporpamma o xumuu 1715 o0y4arommxcs 9 kimacca coctaBiieHa Ha ocCHOBe TpeOoBaHMii K pe3ysbTaTaM
OCBOCHMS OCHOBHOH 00pa30BaTeILHOM MPOrpaMMBbl OCHOBHOT'O 00IIIETr0 00pa30BaHus, IPEICTABICHHBIX B
denepanbHOM rOCYAapCTBEHHOM 00pa30BaTeIbHOM CTAaHAAapPTE OCHOBHOTO O0IIEro 00pa3oBaHus, C yIETOM
pacnpeenéHHbIX 1Mo KjaccaM MPOoBepseMbIX TPEOOBaHUH K pe3ybTaTaM OCBOESHUSIOCHOBHOM 00pa3oBaTeIbHOM
IPOTpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHUs U JIEMEHTOB COJIEPYKAHMUS, TIPEACTABICHHBIX B Y HUBEPCATILHOM
Koau(uKaTope Mo XMMHUH, a TaKkke Ha ocHoBe [IprMepHOil MporpaMMBIBOCIIUTAHUS 00YUArOIIUXCS IPH
MOJTYYCHUH OCHOBHOTO OOIIETO 00pa30BaHUs U C yUETOM

Konnenmmu npenogaBanus y4eOHOTO mpenMera «XHMHUsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
denepanyy, pealnu3yrIIUX OCHOBHBIE 0011e00pa3oBaTenbHbie porpaMmmsl (yTB. Pemennem Komnerun
Munnpocemenus: Poccun, mpotokon ot 03.12.2019 N TTK-4BH).

C 2023-2024 y4eOnsiii Tox Ha 6aze MKOY «Benmxanckas coln» HauuHAeT CBOE (DYHKIIMOHMPOBAHUE IICHTP
«Touka Pocray. Ha 6aze nentpa «Touka pocta» obecriednBaeTcs peaqnzais o0pa3oBaTeIbHbIX MPOTrPaMM
€CTECTBEHHOHAYYHOH U TEXHOJIOTUYECKON HAIPaBICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHU C TPEOOBAHUSIMU
3aKOHOJATeNIbCcTBA B chepe 0Opa3oBaHUs U ¢ yueToM pekomeHnmanmii dexepanbHOro oneparopa yd4eOHOTO
npeaMera «XUuMHU.

O6pa3oBarenpHast IporpamMMa IO3BOJISIET HHTETPHPOBATh Pean3yeMble 3/1€Ch OAXOAbI, CTPYKTYpPY U COAEpKaHHe
Ipu OpraHu3aluy o0ydeHHus XUMHMU B 8-9 Kiaccax, BBICTPOEHHOM Ha 0a3e Jr000ro M3 JOCTYHHBIX yU4eOHO —
MeTtoaudecknx komruiekcoB (YMK). Jlns noBeimenust 3ppeKTHBHOCTH €CTECTBEHHOHAYYHOTO 00pa3oBaHMs Ha
ypOKax XUMHUH OyAET UCII0JIb30BaHa MaTePHAIbHO — TEXHHUYECKas 0a3a EeHTpa, KOTOpast ABISETCS HHHOBALIMOHHOU
Y BBICOKOTEXHOJIOTUYHO.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O HNPEIMETA «XUMUSA»

Bknan yueOHoro npeaMera «XuMHs» B TOCTH)KEHHUE 1€JIel OCHOBHOTO 00111ero 00pa3oBaHust 00YCIIOBIIEH BO
MHOT'OM 3HAQUEHHEM XMMHYECKOH HAayKH B IO3HAHWH 3aKOHOB IPHUPOJBI, B PA3BUTHU IPOU3BOAUTEIBHBIXCHII

00IIIeCTBa U CO3/ITaHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYPHI.

XWMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACTIPOCTPaHMIIA CBOE BIMSIHUE HA BCE 00JIACTH
YeJI0BEUYECKOT0 CYIIECTBOBAaHMS, 3a/1aJla HOBOE BHICHUE MHPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM
KYJIBTYPBbI, HEOOXOAUMBIM YCIIOBUEM XU3HH OOIIECTBA: 3HAHUE XUMHH CITY>KUT OCHOBOM /711 (POPMHUPOBAHUS
MHUPOBO33pEHUS YEJIOBEKA, €ro NPEACTABICHUN O MaTepUaIbHOM €IMHCTBE MHUPA; BaXHYIO POJIb UTPAOT
(dbopmupyeMbIie XUMUEH MPEACTABICHUS O B3aUMOIPEBPALICHUAX SHEPTHU M 00 IBOJIIOIMU BEIIECTB B IPHPO/IE;
COBpEMEHHasi XMMUS HAlpaBJIeHa Ha pelIeHHne II100aIbHbIX MPOOJIEM YCTOMYUBOIO PA3BUTHS YEIOBEUECTBA —

CBIPBEBOM, YHEPTETHYECKOM, TTUIIEBON M KOJOTHUECKOH 0€30MacHOCTH, MPoOIeM3IpaBOOXPAHECHHUS.

B ycnoBusix Bo3pacTaroniero 3Ha4eHNss XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO OBBICHIACH POJIb
XMMUYeCKOTo oOpas3oBaHus. B miane conmanu3anyy OHO SBISIETCS OAHUM U3 YCIOBHHA (HhOPMHUpPOBAHHUS
MHTEJUIEKTa IMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY U€JIOBEKY XMMUYECKHE 3HAaHHUsI HEOOXOAUMBI AJIsl IPHOOPETEHUsT OOLIEKYIbTYPHOIO
YPOBHs, II0O3BOJIIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBaTb B MHOI00OPa3HOI
KHU3HU OOILECTBA, U1l OCO3HAHUS Ba)KHOCTH Pa3yMHOI'O OTHOLIEHHUS K CBOEMY 37J0POBBIO U 3/10POBbIO
IPYTUX, K OKpyXarollel MpUpOAHOI cpene, A TPAMOTHOTO MOBEAEHHs NPH UCIOJIb30BAaHUM Pa3IMUHbIX

MaTCpUuaioB U XUMHUUYCCKUX BCIICCTB B HOBCCI[HCBHOfI JKHN3HMU.

Xumuyeckoe 00pazoBaHHe B OCHOBHOM LIKOJIE BISETCS 0A30BBIM [0 OTHOLICHHIO K CHCTEME OOIIEr0 XUMUYECKOTO
obpazoBanus. [loaTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEeaI3yeT MPHUCYIIUE O0MEMYXUMUIECKOMY
00pa30BaHMIO KJIIOUEBbIE LIGHHOCTH, KOTOPbIE OTPaKal0T FOCYIapCTBEHHbIE, OOLIECTBEHHbIE MMHIUBUIYaIbHbBIE

MOTPeOHOCTH. DTUM OMpEACNIIeTCs CYIIHOCTh OOIIel cTpaTernu 0Oy4YeHUS, BOCIIUTAHUS U



Pa3BUTHA 00YJAIOIINXCS CPEACTBAMH Y4eOHOTO peaMeTa « XUMUS.

N3zyuenne npeamera: 1) cnocoOCTBYET peanu3aliiii BO3MOXHOCTEH JJIsi CaMOpa3BUTHS U OPMUPOBAHUS
KYJBTYPbI JINYHOCTH, €€ 00111eH U (yHKIIMOHAIBHON rPaMOTHOCTH; 2) BHOCUT BKJIaJ B (POPMHUpPOBAHHE
MBIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHOM yueOHOH
JeSITeTbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEA0BATEIBCKUX YMEHHN, HEOOXOJMMBIX KaK B TIOBCEIHEBHON
KHM3HHU, TaK U B IPO(HeCCHOHATFHON eATENFHOCTH; 3) 3HAKOMHT CO CTIEHU(PUKON HAYYHOTO MBIIIICHHS,

3aKJIaAbIBACT OCHOBBI LCJIOCTHOI'O B3IIAJa HA €AUHCTBO IPUPOALI U YCIOBCKA, ABIACTCA OTBETCTBCHHLIM



3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH ITOAPOCTKOB; 4) CITOCOOCTBYET (hOPMUPOBAHHUIO
LIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM, K IPUPOJIE, K UETTOBEKY, BHOCUT CBOM BKJIAJ B
9KOJIOTHYECKOE 00pa30BaHUE TKOIHHUKOB.

HazBanHble HampaBieHHS B OOYYEHHH XUMHH O0ECIEYMBAIOTCS CIENU(UKON COACpKaHUs MpeaMeTa,
KOTOpBIfI ABIICTCA MEAArOrMYCCKU aAallTUPOBAHHBIM OTPaAXXCHUCM 6330BOI7I HayKHW XHUMHUH Ha OHpeIICJIéHHOM
arane e€ pa3BUTHs.

Kypc XuMuu OCHOBHOM IIIKOJBI OPHEHTHPOBAH Ha OCBOCHHE OOYYAIOIIMMUCS OCHOB HEOPTaHUYECKON

XUMHH U HEKOTOPBIX MOHATHI U CBEACHUN 00 OTJEIbHBIX 00BEKTaX OPraHUYECKOW XUMUH.

CrpykTypa copeprkaHus mpeaMeTa c(hopMHUpPOBaHA HA OCHOBE CUCTEMHOTO TIOAX0/1a K €r0 U3Y4YEHHIO.
CouepncaHI/Ie CKJIaJbIBACTCA N3 CUCTCMBbI MMOHATHH O XHMHUUYECKOM DJIEMEHTE U BCIICCTBC U CHCTCMbI MMOHSATUH O
XuUMH4YecKkoi peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHIIUITY TOCIEI0BATEIILHOTO Pa3BUTHS
3HAaHUI Ha OCHOBE TEOPETHUYECKUX MPEACTABICHUI Pa3HOr0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUEHHS KAK OCHOBBI
BCET0 €CTeCTBO3HAaHUS, ypoBHS [leprognyeckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH, YUYCHHS
O CTPOGHHUH aTOMa U XUMHUYECKOW CBSI3H, PEICTaBICHUI 00
ANEKTPOJIMTUYECKON AUCCOLMALINY BEUIECTB B pacTBOpax. TeopeTuueckue 3HaHusl pacCMaTPUBAIOTCS HA OCHOBE
OMITMPUYCCKU IMOJYUCHHBIX W OCMBICJICHHBIX q)aKTOB, Pa3BUBAIOTCA TMMOCJICAOBATCIIBHO OT OJAHOI'O YPOBHS K
JPYTroMy, BBITIOJIHSS (QYHKIIUH OOBSICHEHUS! U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEH

MPAKTUYICCKOI'0 IPUMECHCHHUA U MOJYUCHHS U3YIaCMbIX BCIICCTB.

Taxast opraHuzanus conepxkaHus Kypca CliocoOCTBYET NPEICTABICHUIO XMMUYECKON COCTABIAIOIIEH HayYHOU
KapTHHBI MUpA B JIOTHKE €€ CUCTEMHOM Ipupobl. TeM caMbIM oOecrieunBaeTcs BO3MOKHOCTh (POPMUPOBAHUS Y
00y4aroIuXcs IEHHOCTHOT'O OTHOUIEH!SI K HAyYHOMY 3HAHHUIO U METOJ[aM TO3HAaHUs B HayKe. BaxHO Takxke
3aMETUTh, YTO OCBOCHHUE COJEP>KaHUS Kypca MPOMCXOAUT C IPHUBICYCHUEM 3HAHUHN U3 PaHEe U3yYEHHBIX

KypcoB: «Okpyxaromuil Mup», «buonorus. 5—7 knaccs» U «Du3uKa. 7 Ki1acey.

HOEJIX UBYYEHUSA YYEBHOI'O INPEIMETA «XUMMUSA»

K HampaBieHHIo NepBOCTENEHHON 3HAYMMOCTH INPH peaju3aluu 00pa30BaTeNbHBIX (DYHKIMH HpeaMera
«XHUMUS» TPAJUIUOHHO OTHOCIT (OPMUPOBAHUE 3HAHUI OCHOB XUMHUECKOI HAyKH Kak 00nacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKOH NEATEIbHOCTH YEJI0BEKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphI. 3aJaua MpeiMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMHUECKUX 3HAHUH —
BaXHEHIINX (PAKTOB, HOHATHH, 3aKOHOB M TEOPETUUECKUX TTOJI0XKEHHUH, IOCTYITHBIX 000011eHNI
MHUPOBO33PEHUYECKOr0 XapaKTepa, A3blKka HayKH, 3HaHUH O HAYYHBIX METO/aX U3yYEHUs BEIIECTB M XUMUUYECKUX
peakuii, a Taxke B GOPMUPOBAHUM U PA3BUTUH YMEHHI U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C
IUIAHUPOBAHUEM, HAOIIOEHUEM U IPOBEJCHUEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOII0AEHUEMIIPABHII

0e30ImacHoro O6paH.ICHI/ISI C BEIlIECTBAaMH B ITIOBCEHEBHOM KU3HMU.

Hapsany c aTuMm nenu usydyeHus npeaMera B IPOrpaMMe YTOYHEHBbl U CKOPPEKTHPOBAHBI C yU4ETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOIO 0011ero oopazoBanusi. Ceroans B 00pa3oBaHUM 0CO00 3HAYUMON MPU3HAETCS
HaNpaBJIEHHOCTh 0OYyYEHHs Ha Pa3BUTHE U CAMOPA3BUTHE JTMYHOCTH, (POPMHUPOBAaHUE €€ MHTEIUIEKTa U O0IIei
KynbTypbl. O0ydeHne YMEHHIO YUYUThCS U MPOJOJDKATh CBOE 00pa30BaHHE CAaMOCTOATEIBHO CTAHOBUTCS OJTHOU M3

BaXHEHUIINX (PyHKIMH y4eOHBIX TPEIMETOB.

B cBs31 ¢ 9TUM ITpU U3yYEeHUH MPEMETa B OCHOBHOM IITKOJIE JOMUHUPYIOIIEE 3HAaUCHUE MPUOOpENTH Takue
LIeJIH, KaK:

(dhopMHUpOBaHNE WHTEIUICKTYallbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSITETTFHOMY TIPUHSATHIO PENICHUH, CIIOCOOHOW aganTHpPOBATHCA K OBICTPO MEHSIOIIUMCS YCIIOBHSIM
KH3HU;

HaITpaBJICHHOCTD 06y‘~IeHI/IH Ha CUCTEMATHUYCCKOC HpI/IO6IJ_[eHI/Ie ydamuxcs K CaMOCTOSATEILHOMI



MI03HABATEJILHON AEATEIbHOCTH, HAYYHBIM METOaM MO3HaHUs, (POPMUPYIOIINM MOTHBAIIMIO U Pa3BUTHECIIOCOOHOCTEH K
XHMUHU;
o0ecrieyeHre ycaoBHM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYyYalOIIMMUCS OMbITAa Pa3HOOOPa3HOU
JESITebHOCTH, TIO3HAHMS M CAMOTIO3HAHMUS, KITFOUEBBIX HABBIKOB (KITIOUEBBIX KOMIIETEHIIHI ), UMEIOIINXYHHUBEPCAILHOE
SHA4YCHHUEC NJIs pas3JIMIHbIX BUIOB JCATCIIBHOCTH,
¢dopmMupoBaHue yMEHHI OOBSICHATH U OILICHUBATD SIBICHHS OKPY>KAIOLIET0 MUPa HAa OCHOBAHUH 3HAHHUI HOTIBITA,
MOJIYUYCHHBIX TP U3YUYCHUH XUMUU,
¢dopmupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLICHUH, MOHUMaHUS IEHHOCTH XUMHYECKUX 3HAHUI
U151 BEIPaOOTKH 9KOJIOTMYECKH 11€7eCO00pa3HOTO MOBEICHHS B OBITY U TPYAOBOH IEATEILHOCTH BIEISAX
COXpAHEHHUS CBOETO 370POBhs U OKPYKAIOIIEH MPUPOTHON CPebl;
pa3BUTHE MOTUBAIMU K O0YUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA OCHOBE YCBOCHUS
00I1IeueI0BeYECKUX LEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOpPY MpOGWMIIS U HANPaBICHHOCTH

JTanbHENIero oOy4eHus.



COJAEP)KAHUE YYEBHOI'O NPEIMETA

BemecTBO 1 XUuMHU4ecKas peaKkuus

Ilepuoanueckuii 3akoH. [leprnoanyeckas cucrema xumudyeckux yeMeHToB [1. 1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHHNH CBOMCTB XMMHUYECKUX JJIIEMEHTOB IEPBLIX TpéX nepuoaoB, Kajus,
KaJIbIIUs U UX COGILI/IHCHI/Iﬁ B COOTBETCTBHH C IIOJOXCHHUEM DJICMCHTOB B HCpHOIIH‘ICCKOﬁ CUCTEMEC U CTPOCHUEM
MX aTOMOB.

CrtpoeHnue BemiecTBa: BHJIbI XUMUYECKON CBSI3U. THITBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB
BEILECTBA OT TUIIA KPUCTANINYECKON PEIIETKN U BUAA XUMUYECKOHN CBSI3U.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEHIECTB (MEXIyHAPOIHAS U TPUBUAJIbHAS ). XUMHUYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIUXCA K pa3JIMYHBIM KJIaCCaM HEOPTaHUYCCKHUX COCﬂHHeHHﬁ,FCHCTHHCCKaﬂ CBA3b
HEOPraHUYECKUX BELIECTB.

Knaccudpukanus XuMUYECKHX peakMid M0 Pa3IUYHBIM MPHU3HAKaM (IO YUCIY U COCTAaBY yYacCTBYIOIIMX B
peaKIMy BEIIECTB, MO TEINIOBOMY 3(P(eKTy, M0 U3MEHEHUIO CTENECHEH OKHCICHUS XUMHUYECKUX DJIEMEHTOB,
10 00PaTUMOCTH, 110 YYACTHIO KaTajau3aTopa). DK30- U SJHIOTEPMUUECKHE PEaKH, TEPMOXUMHUECKUE
YpaBHEHUS.

[TonsiTe 0 ckopocTu Xumuueckoi peakuuu. [lonarue o0 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX
pCaKknugax. ITonsiTHe 0 rOMOr€HHBIX U reTCPpOrcHHbIX pCaKIUuAX. IToHsTHE O XMMHYECKOM PaBHOBCCHUH.
@DaxTOpHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOW PEAKIINH U MOJI0KEHUE XUMHUYECKOTO pAaBHOBECHS.

OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIINH, SJIEKTPOHHBIN 0aaHC OKUCIUTEEHO-BOCCTAHOBUTEIHLHON
peakuuu. CocTaBieHHe YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUMI C HUCIIOJIb30BAHUEM METOa
AJIEKTPOHHOT O OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOUUALIMU. DIEKTPOIUTHI U HE- SJEKTPOIUThL. KaTHOHbI, aHHOHBI.
MexaHu3Mm IMccolMalyy BEMECTB C Pa3IMYHbIMU BUJIAMUA XUMUYECKOH CBsA3U. CTeneHb AUCCOLMAIINH.
CusbHbIe B criabble AIEKTPOITUTHI.

Peakuuu nonnoro oomeHa. Y cioBust NpOTeKaHUS peaKIuii MOHHOTO 0OMEHa, MOJTHBIE U COKpAIIEHHbBIE
VOHHBIE YpaBHEHUs peakuuii. CBoicTBa KUCIOT, OCHOBAHHM U COJIEH B CBETE MPECTABICHUIN 00

ANEKTPOJIMTUUECKON Aucconanuu. KauecTBeHHble peakuuu Ha MOHbIL. [loHATHE O ruaponuse coiell.

XUMHUYECKUI SKCIICPUMCHT: O3HAKOMJICHHUE C MOACIIAMU KPUCTAIITIMYCCKUX pCIHéTOK HCOPraHN4YC€CKUX BCUICCTB
— METAJJIOB M HEMETAIJIOB (TpaduTa 1 anMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHs); UCCIIeIOBAaHIE
3aBUCUMOCTH CKOPOCTHU XUMHUYECKOU pcaKkuuru oT BO3I[€I>1CTBI/I$I Ppa3JIMYHbIX q)aKTOpOB; HCCJICO0OBAHUC
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IPOLIECCa TUCCOLUALIUN KUCIIOT, IIEI04Yel ¥ coei(BO3MOXKHO
MCIOJIb30BaHUE BUIEOMATEPUAIIOB); IPOBEACHUE OIBITOB, MIIOCTPUPYIOIIHUX MPU3HAKU

MIPOTEKAaHUs PEAKIM HOHHOTO oOMeHa (0Opa3oBaHUe OCaJKa, BbIIAECIEHUE raza, 00pa3o0BaHUE BOJIbI); ONBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCINTENIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakuy pa3aoKeHus,
COCI[I/IHCHI/I?I); pacrno3HaBaHuC HEOPraHMICCKUX BEIIECTB € ITIOMOLIbIO KAYE€CTBCHHBIX peaKuHﬁ Ha UOHBI; PCHICHUE

OKCIICPUMCHTAJIbHBIX 3a71a4.
HemeTanabl M UX cOeTUHEHHA

OO1mas xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHbIE CTENIEHN OKHUCIICHHUS.
Crpoenue u (hruzndyeckre CBOWCTBA MPOCTHIX BEIIECTB — IaJJIOT€HOB. XMMHUYECKHE CBOMCTBA HA pUMEPE XJI0pa
(B3auMOJEHCTBHE ¢ METAJUIaMH, HEMETalJIaMu, LienouamMu). Xs1opoBogopoa. ConsHast KUCII0Ta, XMMUYECKHE
CBONCTBA, IIOJIy4€HHE, IIpUMEHEHNE. J[eliCTBUE XJI0pa U XJIOPOBOAOPOIa HA OpraHU3M 4YeIoBeKa. BaxkHenmme
XJIOpHUJbI U UX HAXO0XKICHUEC B ITPUPOAC.

OOmas xapakrepucTtuka 31eMeHToB VIA-rpynnel. OCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTepHbIE CTEIICHU

OKHUCJICHUA.



Crpoenue n ¢u3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpbl. AJIOTPOMHbBIE MOAUDUKAIIIH
KHCJIOPO/ia M cepbl. XUMHYECKHE CBOWCTBA cepbl. CepoBOIOPO/I, CTPOCHHE, (PH3HMUECKUE U XUMUUECKHE CBOICTBA.
OKcuBI cephl KaK MPEeCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHast KUCIIOoTa, PU3NYECKHe U XUMHUYECKHE CBOMCTBA
(obO1mue Kak mpeAcTaBUTENs Kilacca KUCIIOT U crienupuieckue). XuMrUuecKkue

peaxiyy, JiexKalre B OCHOBE IPOMBIIUIEHHOTO CIIoco0a moiydeHus: cepHoit Kucnotsl. [Ipumenenune. Conu cepHoit
KHCIIOTHI, KAYECTBEHHAS peaKIus Ha Cyab(haT-uoH. HaxoxmeHne ceprl i e€ COeTMHEHUH B MPUPOIe. XUMUYIECKOES
3arpsi3HEHNE OKPYXKAIOIIEeH Cpelbl COEIMHEHUSMH Cepbl (KUCIOTHBIE 10K, 3aTPSI3HEHUE BO3AyXa U BOJLOEMOB),
CIIOCOOBI €T0 MPEIOTBPALICHHS.

OO6mias xapakTepucTuka 3neMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTETICHH
OKHCJICHHUSI.

A30T, pacmnpocTpaHeHHE B MpHpoJie, (HU3NIECKUe U XUMHUYECKHe cBoicTBa. KpyroBopot a3ora B mpupoe.
AmMHEaK, ero pusnyeckre 1 XUMHYECKHE CBOMCTBA, MoydeHne u npuMeHenne. Coian aMMOHUS, uX (puzndeckue u
XUMHYECKHUE CBOMCTBA, NprMeHeHue. KauecTBeHHas peakliysi Ha MOHbI aMMOHHUSA. A30THAs

KHCIIOTa, €€ rojyyeHue, Gu3nueckue U XMMHUYecKue cBOMCTBa (00IMe Kak MpeiCcTaBUTeNs Kjlacca KHCIOT U
cneuuduueckue). Mcrnoab3oBaHne HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX YI00pEHHH.
XHUMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH cpe/ibl COEAMHEHUAMU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHUE
BO3/1yXa, [I0YBbI U BOJAOEMOB).

docdop, ammorpornusie Moaudukanyu Gocdopa, pusndeckue U xuMmudeckue cporictra. Oxcun hocdopa(V) u
¢dochopHas kucioTa, GpU3MYECKHEe U XUMHUYECKHUE CBOWCTBA, mosydeHue. Mcnonabp3oBanue GochaToB B KauecTBe
MHUHEpaJIbHBIX y100peHUH.

O6mas xapakrepuctuka 3meMeHToB [VA-Tpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTETICHN
OKHCJICHUS.

VYraepon, amtoTponHble MOAU(DUKAIINH, PACIPOCTPAHEHHE B IPUPOIE, PU3HUECKUE U XUMHUECKUE CBOMCTBA.
Ancopbuus. KpyroBopot yriepoaa B npupojae. OKCHIBI yriepona, X (U3NYecKue ¥ XUMHUYECKHEe CBOMCTBA,
JIeVCTBUE HA J)KUBBIE OPTaHU3MBI, IT0JIy4YCHHE U TPUMEHEHHE. DKOJIOTHUECKUE MTPOOIIEMBbI, CBSI3aHHBIE C OKCHI0M
yriepona(IV); runoresa rino6GaibHOTO MOTEIUIEHUS KJIMMaTa; HapHUKOBBIN AP QEKT.

VYronpHas KHCIOTa U €€ CONM, UX (U3MUECKHEe U XMMHUYECKHE CBOMCTBA, MOJNyYeHHE U NMPHUMEHEHHE.
KayectBennas peakuust Ha kKapOOHAT-HOHBI. Mcnoap30BaHue KapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIIIICHHOCTH U
CEJIbCKOM XO3sliCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHUX yriiepoja (MeTaH, 3TaH, 3TUJICH,
alleTUIICH, STaHOJI, TIUIEPHH, YKCyCHas Kuciota). FIx cocraB u xumuueckoe crpoerue. [lonsTie oononorndecku
Ba)XKHBIX BEIIIECTBAX: )KUPAX, OeNIKax, yrieBoaX — U UX POJIU B )KU3HU YEJIOBEKA.

MarepuanbHoe €IMHCTBO OPTaHMYECKUX M HEOPTaHMYECKUX COEINHEHMH.

Kpemuuii, ero ¢pusndeckue 1 XMMUYeCKHe CBOWCTBA, OJdy4YeHue U npumeHenne. CoelMHeHUs KPEMHHUS B
npupoe. O0ue npeacrapieHus 06 okcuae kpeMuusi(IV) u kpemuueBoit kucnore. CUaMKaThl, UX
MCIOJIb30BaHUE B OBITY, MEIMLIMHE, TPOMBIIIJICHHOCTH. BaskHel11e cTpouTeNibHble MaTepHalIbl: KEpaMUKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. IIpobiaembl OGe30macHOro MCMONb30BaHUA CTPOUTENIbHBIX MAaTEPUAIOB
B IIOBCEIHEBHON KU3HU.

XUMHUYECKUH SIKCIEPUMEHT: U3ydeHHEe 00pa3[0B HEOPTaHMUYECKUX BEIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBEJICHUE KaUEeCTBEHHBIX PEaKUil Ha XJIOPUI-UOHBI U HAOIIOeHHE TPU3HAKOB UX MPOTEKAHMSI; ONBITHI,
oTpaxkaromue (GU3NIecKkne U XUMHUYECKHE CBOICTBA TaJlOT€HOB M MX COEAMHEHHH (BO3MOXKHO MCIOJIH30BAHUE
BHJICOMATEPHAJIOB); 03HAKOMJICHHE C 00pasliaMu XJIOPHIIOB (TaJloT €HUIOB); O3HAKOMJICHHE C oOpasiamu
cepsl U €€ COeIMHEHUAMH (BO3MOKHO HCTIONIb30BAaHHE BUAEOMATEPHUAIIOB); HAOIIOACHUE TpoLiecca 00yTIINBaHUS
caxapa IoJ| IeliCTBHEM KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI; U3ydeHHEe XUMHUYECKUX CBOWCTB pa30aBIeHHOM
CEPHOI KUCIIOTHI, MPOBE/IEHUE KaUeCTBEHHOM PeakIy Ha CyIb(paT-uOH U Ha0II0IeHUE TpU3HaKa e€ MPOTEKaHUS;
O3HaKOMJIEHHUE ¢ (PU3NUECKUMHU CBOMCTBaMHU a30Ta, pochopa u ux



COoeMHEeHM (BO3MOKHO HCITOJIb30BaHNE BUICOMATEPHAIIOB), 00pa3liaMu a30THRIX U PochOpHBIX yIoOpeHui;
NoJy4YeHue, coOupanue, paclo3HaBaHUe U U3yYCHHE CBOWCTB aMMHUaKa; MPOBEJACHNE KaUeCTBECHHBIX PEaKIfii Ha

MOH aMMOHHS U (ochaT-uOH U U3yUCHUE MPU3HAKOB UX MPOTEKAHMUS,B3aUMOICHCTBUE KOHIICHTPUPOBAHHOM

a30THOI KHUCJIOTBI C MeJIbIO (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB); U3y4YCeHHE MOeeH

KPHUCTAJUTMYECKUX PEmETOK anmMasza, rpaduta, QyiiaepeHa;

O3HAKOMJICHHE C ITPOIIECCOM aJCOPOIIH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM U YCTPOHCTBOMIIPOTHBOTA3a,
NOJTy4eHHE, COOMpaHue, Paclo3HaBaHUE W M3YYCHHE CBOWMCTB YIJIEKHCIIOTO Ta3a; MPOBEICHUE Ka4eCTBEHHBIX
peakuuii Ha KapOoHAT- U CUJIMKAT-HOHBI U H3yYEHHE MPU3HAKOB UX MPOTEKAHMUS;

O3HAKOMJICHUE C HpOﬂYKHHeﬁ CUJINKATHOU IMPOMBIIIJIICHHOCTHU,; PCIICHUE SKCIICPUMCHTAJIBHBIX 3ada4d IIO0 TEMC

«Baxuenmnme HeEMETaIBl U UX COEIUHCHUS.
MeTaJIbl 1 UX COeINHEHHUS

OO01as xapakTepuCcTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHMHU UX MoJiokeHus B [lepuoanueckoit
cucreme xumuueckux snemeHToB J[. . Menzeneesa u crpoenust atromoB. CTpoeHHne MeTailioB. MeTainueckas
CBSI3b U METAJTMYECKAst KPUCTAITMYECKAs PeIIETKA. DIEKTPOXUMUYECKUI pATHATIPSIKEHUI METaIOB.
dusnyeckre u XuMHUYECKHe cBoicTBa MeTaiioB. O0mue crnocoOs! nonyueHust MetayuioB. [lonsarue o koppo3un
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTallb,YyT'yH, JOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[{emounble MeTauIbl: noJokeHue B llepromudeckoil cucreme xuMudeckux anemeHToB [l. M. MeHneneeBa;
CTPOEHHE UX aTOMOB; HAXOKJEHHE B pupoze. Puznyeckue 1 XMMUUYECKUE CBOMCTBA (Ha IPUMEpE HATPUS MKAJIHS).
Oxcuabl M THIAPOKCHIBI HATpUS U Kaius. [IpuMeHeHue menoYHbIX METaUIOB U X COEIMHEHU.

[IlenoyHO3eMeNpHBIE METAJIBI MATHUN U KaJbLMN: MOJI0keHuE B [lepuonnyeckoil cuctemMe XuMU4EeCKUX
anemeHToB JI. 1. MeHaeneeBa; CTpoeHHe UX aTOMOB; HAXOXIAEHHE B npupoje. Puzndyeckue U XMMHYECKHE
CBOMCTBAa MarHus W Kajblys. Bakueilmme coequHeHns Kanbus (OKCUI, THAPOKCHI, coiH). JKECTKOCTh BOABI U
CIOCOO0BI €€ yCTpaHEHHS.

Anromunuii: nonoxenue B [lepuoanueckoit cucreme xummueckux aiemenTos J1. . Menneneesa; ctpoeHue
aToMma; HaXoXXJeHue B nmpupoe. Puznueckre 1 XMMUYECKHE CBOWCTBA aTFOMUHUS. AM(POTEPHBIECBOICTBA
OKCHJIa ¥ TUAPOKCUAA AJTFOMUHUSL.

Keneso: nonoxenue B [lepuonnyeckoii cucteme xumuueckux anemeHToB 1. . Menzeneesa; ctpoeHue aroma;
HaxoXkJaeHue B npupone. Puzndyeckue U XMMHUYECKUE CBOMCTBA kene3a. OKCuAbl, TUAPOKCUIBI U COJH
xenesa(ll) u xenesza(Ill), ux coctas, CBOMCTBA U MOTyYEHHE.

XUMHUYECKUH SIKCIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3iaMy METAJUIOB U CIUIABOB, MX (PU3UUECKUMHU
CBOWCTBaMM; N3yYCHHE PE3YJIbTATOB KOPPO3UU METAIJIOB (BO3MOXKHO HMCIOIb30BaHUE BUIEOMATEPHAIIOB),
0Cc00EHHOCTEN B3aUMOJICHCTBUSI OKCU/IA KAJIBIIUS U HATPHSL C BOJON (BO3MOKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); UCCIIEOBAHUE CBOMCTB KECTKOM BOABI; POIIECCa TOPEHUS JKelle3a B KUCI0poie
(BO3MOYKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEAKIil Ha HOHbI
(Marnus, Kanplus, anfoMuHUs, KA, xkenesa(ll) u sxenesa(lll), meau(Il)); HabnroaeHue u onucanue
MPOLIECCOB OKpAIlIMBaHUs TUIAMEHN MOHAMU HATpUs, KIS U KalblHs (BO3MOKHO HCIIOJIb30BaHUE
BUIEOMATEPHAJIOB); UCCIIEAOBAHIE aM(pOTEPHBIX CBOMCTB TMPOKCHU/IA ATFOMUHHS U THAPOKCHIA INHKA;

PCHICHUEC SKCIIEPUMEHTAJIbHBIX 3a1a4 110 TEME «Baxxnaennine MeTamibl 1 uX COCOUHCHMUA.
XuMHs ¥ OKpyKawmasi cpeaa

Hosnie MaTcpurajbl U TCXHOJIOTHH. BCH_ICCTBa H MaTcpuajibl B HOBCCI[HCBHOﬁ J)KU3HU YeaoBeKa. XUMUS HU300pPOBbBE.
be3omacHoe ncmoabp30BaHUE BCIICCTB U XUMHYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBaﬂ IMOMOIIb IIPpHU XUMHUYCCKUX OXKOTaX U
OTpaBJICHHUAX. OCHOBEBI YKOJIOTHYECKOM r'paMOTHOCTH. XuUMHUYeCKoe 3arpsA3HCHHUC OKp}/)KaIOH_[eﬁ Cpcabl (HpCHCHLHaH

A0IMyCTHUMasl KOHOCHTpAalusA BCIICCTB — HI[K) Pons xumuu B PEIICHHUU 3KOJIOTHICCKUX HpO6J'ICM.



[IpupoaHble UICTOYHUKH YTJIEBOAOPOAOB (Yrojb, IPUPOIHBINA Ta3, He(PTh), MPOAYKTHI UX MEePepadOTKU, UX
POJIb B OBITY U POMBIIIUIEHHOCTH.

XUMUYECKHUI KCTIEPUMEHT: U3yUeHHEe 00pa30B MaTepHAIIOB (CTEKIIO, CIUIaBbl METAJIOB, TOJUMEPHbIEMAaTEPHAIbI).
MexnpeaMeTHble CBSI3H

Peanuzanus MexnpeaMeTHbIX CBA3€H NPH N3y4YEeHUH XMMUU B 9 KJlacce OCYILECTBIIETCS Yepe3 UCI0JIb30BaHHUE
KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK W MOHATHMH, SBJIAIOIIUXCS CUCTEMHBIMU AJIS OTJEIBHBIX
IpeIMETOB €CTECTBEHHO-HAYYHOTI0 IUKJIa. Peanu3anus MeXIpeAMETHbIX CBA3ei IpU U3Yy4EeHUH XUMHU B 9
KJIacCce OCYILECTBIIICTCS Uepe3 UCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYUYHbIX MOHATHI, TaK W MOHATHH,
SBJISIFOIIMXCS. CUCTEMHBIMU IS OT/IE/IbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11re ecTeCTBEHHO-HAy4Hble MOHATHUS: HaY4HbIM (DaKT, rHIOTE3a, 3aKOH, TEOpUs, aHAJIM3, CHUHTE3,
KJ1accu(uKaIys, MepUoJIUYHOCTb, HAONIOJCHHUE, HKCIEPUMEHT, MOJAEIMPOBAHUE, U3MEPEHUE, MOJEIb,
SBJICHHUE, TAPHUKOBBIN 3 deKT, TeXHOIOrUsl, MaTepUaIbl.

dusnka: MaTepHs, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, OH, HYKJIH], U30TOIIBI, paJIHOAKTUBHOCTH, MOJIEKYJIa,
ANEKTPUUECKUN 3apsjl, IPOBOAHUKH, MOJYHNPOBOJHUKH, JUINEKTPUKH, (HOTOIIEMEHT, BELIECTBO, TENIO, 00BEM,
arperaTHoOe COCTOSIHHE BELIEeCTBa, Ia3, pacTBOP, PACTBOPUMOCTb, KPUCTAIUIMNYECKAs peIIETKa, CIUIABHI,
¢bu3nueckre BeIMYNHbI, AUHULIBI H3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3bI,

CoiHize.

buonorus: gortocunres, npixanue, obuocdepa, 3xocucTeMa, MUHEpaJIbHbIE Y00pEHHsI, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbI, TOPHbIE TOPOABI, I0JIE3HbIE HCKOTIAeMbl€e, TOILIUBO,

BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

I/IzyquHe XUMHH B 9 Kitacce HaIpaBJICHO Ha AOCTHXXCHUC O6y‘IaIOH_[I/IMI/IC$[ JIMYHOCTHBIX, MCTAIIPCIMCETHBIX

U TIPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS y4eOHOTO peaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4uHOCTHBIE pe3yNbTaThl OCBOCHUS POTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHusl JOCTUTAIOTCS B XOI€
00y4eHHUs1 XUMHUH B €IMHCTBE YUE€OHOM U BOCIIUTATENBHON AedTenbHocTH OpraHu3aiuy B COOTBETCTBHU C
TPAJULIUOHHBIMA POCCUICKUMH COLMOKYJIBTYPHBIMH M JIyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, MPHUHSITHIMU
B OOIIECTBE MMpaBWJIaMU M HOPMaMH IOBEACHUSA U CIIOCOOCTBYIOT MPOLIECCAaM CAMOIIO3HAHUSA, CaMOPa3BUTHUS
Y COIMAIIN3AIUN 00 yJarOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHWCIIE B YACTHU:

ITaTpnoTHYeCKOro BOCIHTAHMA
1) UEHHOCTHOTO OTHOUICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJICHIO,

MMOHMMaHUs 3HAYCHHUS XUMHUYECKON HayKH B )KM3HH COBPEMEHHOTO OOIIECTBa, CHOCOOHOCTH BIIA/IETh
JOCTOBEPHOI MH(OpMaLIKel 0 EPEIOBBIX TOCTHKEHUSIX U OTKPHITUAX MHUPOBOI U OTEYECTBEHHON XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

I'pazkaaHCcKOro BOCIMTAHHUS
2) npeaACTaBJICHN O COLMAJIbHBIX HOpMAaX W MpaBUJIaX MEKIMNYHOCTHBIX OTHOIIICHUI B KOJIJICKTHBC,
KOMMYHHMKAaTHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIeI0BATENbCKOM, TBOPUECKON U
APYTUX BUJAAX JESATEIbHOCTH; TOTOBHOCTH K pa3HOOOPa3HOI COBMECTHOM 1€ATEIbHOCTH IIPU BBIITOJHEHUN YUEOHBIX,
MO3HABATENIbHBIX 3aJlay, BBIIOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB, CO3AaHHU YYEOHBIX NMPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILY B IIpOLIECCe 3TON yueOHOM NesITeNbHOCTH; TOTOBHOCTH OLICHUBAThH CBOE
MOBE/IEHHE M MOCTYNKH CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C y4ETOM OCO3HAHMS

HOCJ'Ie,I[CTBI/Iﬁ IMOCTYIIKOB;

[leHHOCTH HAYYHOrO0 NMO3HAHUS

3) MHPOBO33PEHUYECCKUX MPEICTABICHHUI O BEIIECTBE M XUMHUYECKOM PEAKIMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOIIMX OCHOBY JJIsi TOHMMAaHUS CYIIHOCTH HAyYHOU
KapTUHBI MUPA; TIPEJICTABICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3AX YEJIOBEKa
C IPUPOAHOM CPEOH, O POJIM XUMUU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) mno3HaBAaTEbHBIX MOTHBOB, HAMPABJICHHBIX HA IMOJYYCHHE HOBBIX 3HAHUH MO XUMHH, HEOOXOIUMBIX JIJISI
00BbsICHEHHsI HAOII01aeMbIX MIPOIIECCOB U SIBJICHUI,

5) mo3HaBaTenbHO, HHOOPMAMOHHOW M YUTATEIBCKOW KYJIBTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIBHON
paboThl ¢ y4eOHBIMHU TEKCTaMHU, CIIPABOYHOM JIMTEPATYpPOd, AOCTYIMHBIMH TEXHUUECKUMHUCPEACTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTUH;

6) wuHTepeca K O0YUYCHHUIO U MO3HAHUIO, JTFO003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOM M MCCIIEI0BATENIbCKON AE€ATEIbHOCTH, K OCO3HAHHOMY BBHIOOPY

HaIpaBJICHHOCTH U YPOBHA 06y‘-IeHI/ISI B I[aﬂ]:HeﬁHleM;

®opMHPOBaHHA KYJbTYPbI 310POBbS
7)  OCO3HAHUS LEHHOCTH XM3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3JJ0POBBIO, YCTAHOBKHU Ha
3I0POBBIM 00pa3 *KHU3HHU, OCO3HAHUS MOCJIEACTBUN M HENPUATHS BPEIHBIX NMPHUBHIYEK (YHOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOIEHHsI MIPaBUl O€30MaCHOCTH MpPHU OOpalleHHH C

XHUMHUYCCKHNMH BC€IICCTBAMHU B 6I>ITy u peaJn,Hoﬁ KH3HH,

TpyaoBoro BOCIIMTAHHMS

8) HHTepeca K MPaKTHYECKOMY U3YUeHHIO MTpodeccuil U Tpyia pa3InyHOro pojia, yBaKEHHUE K TPYLy U



pe3yibpTaTaM TPYAOBOM AESATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPHUMEHEHHS NPEIMETHBIX 3HAHUM 10 XUMHH,
OCO3HAaHHOTO BHIOOpA MHIMBUAYAIbHON TPACKTOPUU MPOIOJIKEHHS 00pa30BaHus C YUETOM JIMYHOCTHBIX MHTEPECOB
U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; ycemH o npodeccuoHanbHOM

JESITeTbHOCTU M Pa3BUTHS HEOOXOIUMBIX YMEHHIA; TOTOBHOCTB a/IalTUPOBATHLCS B MPO(GECCHOHATLHOM cpeie;

IKOJOTNYECKOT0 BOCHUTAHUS

9)  SKOJOTHYECKH IIEIECO00PA3HOr0 OTHOIIEHHUS K MPUPOJIE KaK HCTOYHKMKY JKU3HU Ha 3eMJle, OCHOBE €€
CYIIIECTBOBaHMSI, TOHUMAaHUS [IEHHOCTH 3JI0POBOTO U 0€30MacHOro 00pa3a >KM3HH, OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY U TICHXHMYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOIOJCHUS TIPABUIT
0e30IacHOro MOBEACHHS MPU PabOTe C BEHIECTBAMHU, & TAKXKE B CHTYaIUAX, YTPOXKAIOIIMX 30OPOBBIO M KU3HU
JTOJCH;

10) cmocoOHOCTH MPUMEHSATh 3HAHUS, MOJy4YaeMble IPU HM3YYCHHUH XHMUH, JJI PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXaroliei IPUPOAHON CPeOH, TTOBBIIIEHUS YPOBHS SKOJOTHYECKON KyJIbTYPhI, OCO3HAHUS TII00ATBHOTO
XapakTepa dKOJIOTHIECKUX TPOOIIEM U ITyTeH UX PEIIeHUs ITOCPEICTBOM METOIOB XHMHUU;

11)  3KOJIOTHYECKOIo MBIIUICHUS, YMEHHUS PyKOBOJICTBOBATHCSA MM B MTO3HABATE/ILHON, KOMMYHHUKATHBHOMN U

COLIMAIbHOM IPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocTtaBe MeTanpeaMeTHbIX pe3yIbTaToOB BBIICIAIOT 3HaUUMBble 1711 YOPMHUPOBAHUSA MUPOBO33PEHUS
oOlIeHayYHble NOHATUS (3aKOH, TEOpHsl, MPUHLUI, IHIIoTe3a, (aKT, CUCTEMa, MPOLECC, SKCIEPUMEHT U Jp.),
KOTOpBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETaX U MO3BOJISIIOT HA OCHOBE 3HaHUH U3
3THUX NPEeIMETOB (OPMHUPOBATH NPEICTABICHHUE O LIEIOCTHON HAYyYHOW KapTHHE MUPA, U YHUBEPCAJIbHbIE
yueOHble JieicTBUS ([103HAaBaTe/IbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), KOTOPbIe 00ECIIeYHBAIOT
(dbopMHpOBaHUE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TNIAHMPOBAHUIO M OCYILECTBICHHUIO YU€OHOM e TETbHOCTH.

MeranpenMeTHbIE pe3yIbTaThl OCBOSHHS 00pa30BaTENbHOM MPOrpaMMBbI [0 XUMHH OTPAXKAIOT OBJIaICHUE

YHHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMHA ,Z[CflCTBHS[MPI, B TOM YHCIJIC:

ba3zoBbiMu JIOrMYecKMMH JAeliCTBUSIMH

1) yMeHHEM HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHHS TPH OCBOCHUHN 3HAHUI: PACKPBIBATH CMBICIT
XUMHNYCCKUX HOHHTI/Iﬁ (BI)II[CJ'IHTB nux xapaKTepHme HpI/I3HaKI/I, yCTaHaBJII/IBaTI) B3anMOCBS3b C ,ZIpyrI/IMI/I
HOHSITI/IHMI/I), HUCITIOJIBb30BATh MMOHATUA OJIs1 O6’b$ICHeHI/I$I OTACJIbHBIX (I)aKTOB )51 HBHCHI/Iﬁ; BI)I6I/IpaTB OCHOBAHUA U
KpI/ITCpI/II/I JJISL KJIaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX BCIICCTB U XUMHUUYCCKUX peaxunﬁ; yCTaHaBJII/IBaTB HpI/I‘lI/IHHO-
CJICZICTBEHHBIE CBS3H MEXy 00bEKTaMHU U3YUEHUs; CTPOUTD JJOTMYECKHE PACCYKIEHHs (MHIyKTUBHBIE,
JeYKTUBHBIC, [10 aHAJIOTHUH); JIEJIaTh BHIBOJIbI U 3aKIIIOUCHHS,;

2) yMEHHEM IPUMEHSThH B MPOIIECCE MO3HAHUS MOHATHS (MPEIMETHBIC U METANPEAMETHBIC), CHMBOJIHUYCCKHE
(3HaKOBBIC) MOJIEIH, UCTIOJIL3YEMbIE B XUMUH, IPEOOPa30BLIBATH IIUPOKO MPUMEHSIEMbIC BXUMHUH MOJICTbHBIC
MPEACTABICHUS] — XUMHYECKHUI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUecKas (hopMyJia U ypaBHEHUE XUMHYECKOM
peaKIy — TPH PEIICHUH Y1eOHO-TI03HABATENILHBIX 33/1a4; ¢ YYETOM 3TUX MOJICIIBHBIX MPEACTABICHUN
BBISIBJIATH U xapaKTepmoBaTL Cy'IlIeCTBeHHI:IC HpI/I3HaKI/I I/I3Y‘I&€MBIX O6”[)€KTOB
— XMMHYECKHUX BEIIECTB U XUMUYECCKUX PEAKIIHI; BRISIBISTH OOIIHE 3aKOHOMEPHOCTH, MPUYMHHO- CJICICTBCHHBIC
CBSI3U U MPOTHUBOPEYHUS B U3YUAEMBIX IIPOIIECCaX U SIBICHUSIX; MPEAJIaraTb KPUTEPUU AJISI BBIABICHUS 3TUX
3aKOHOMEPHOCTEH M MPOTHBOPEYHIA; CAMOCTOSTEIHHO BBIOMPATH CIIOCO0 pelieHusT yueOHOH 3a1aun (CpaBHUBATH
HECKOJIbKO BapHUAHTOB PEIICHUS, BEIOUpaTh HAN0O0JIee MOAXOISAIINNA ¢ Y4ETOM CaMOCTOSTENILHO BBIJICIIEHHBIX

KpPUTEPHEB);

ba3oBbiMu HcCIeA0BATEILCKHMH A€HCTBUIMHU



3) YMEHHEM HCIIOJIh30BaTh MMOCTABICHHBIE BOIIPOCH B KAa4eCTBE MHCTPYMEHTA IMO3HAHHS, a TaKKe B
Ka4yecTBE OCHOBBI il (POPMUPOBAHHS THIIOTE3BI 10 MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYIKIICHHIA;

4) mpuobpeTeHHe OMbITA MO IIAHUPOBAHUIO, OPTaHU3AIMN H IPOBEICHUIO YICHHYECKHUX YKCIIEPUMEHTOB!
yMeHHe HalIIoJaTh 32 XOJ0M IpOoIecca, CAMOCTOSITEIFHO MPOTHO3UPOBATh €r0 Pe3yibTaT, (OpPMYyIHpPOBATH
0000IICHUS 1 BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCICOBAHMS, COCTABISATH OTYET O MPO/ICITaHHOMN
pabore;

Pa6oroii ¢ nndopmanueit

5) ymeHueM BoIOMpATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUIOB U POPM
MpEe/ICTaBICHUS, TIOTYyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (HAyYHO-TOMYJISIpHAS JINTEPATypa XUMHUECKOTO
CoJIepKaHusl, CIIpaBOYHBIEC TOCOOUs, pecypchl IHTepHeTa); KpUTHYECKH OILICHUBATH MTPOTUBOPEUHBYIO U
HEJ0CTOBEPHYIO HH()OPMAIIHIO;

6) yMeHHEeM MPUMEHSTH PA3IUYHBIC METOBI U 3AMPOCHI IPH MOKCKE H 0TOOpe HHPOPMAIHH
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAUMBIX JUIsl BHIOJHEHHS Y4€OHBIX M MO3HABATENbHBIX 3a/1a4 OIpe-
JEeNEHHOTO TUITIA; MPHOOPETEHNE OMbBITAa B 00JIACTH UCTIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHi, OBJIaJIEHUE KyJIbTYPOi aKTHBHOTO MCTIOIB30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITETILHO BBIOMPATh ONTUMAIIBHYIO (OPMY MPEACTaBICHIS HHPOPMALIMHU U WUTFOCTPHPOBATH PElIaeMbIe
3aJ1a4M HECJIIO)KHBIMHU CXEMaMHU, AuarpaMMaMu, IpyruMu (popmamu rpaduku U UxX
KOMOMHALIMSIMY,

7) yMEHHEM HCIOJb30BaTh U aHATM3UPOBATH B MPOIECCE YUCOHOM M UCCIIeI0BATEIbCKOM A TSIbHOCTH
MH(POPMALIMIO O BIUSHUH TPOMBIIIICHHOCTH, CEIBCKOT0 XO035ICTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPYXKAroIei

IIPUPOJHOM Cpenbl;

YHHBepCcAIbHBIMM KOMMYHUKATHBHBIMH /1eHCTBHSIMH

8) yMeHueMm 3a/aBaTh BOIIPOCHI (B XOJ€ JWANOra W/WIHA AUCKYCCHH) IO CYHIECTBY OOCYXKIAeMOH TEeMBI,
(hopMyIMpOBaTH CBOU MPEUIOKEHNUS OTHOCUTEIILHO BBITIOTHEHHSI PETIOKEHHOM 3a/1a4H;

9) mnpHoOpeTeHHe ONbITA MPE3CHTALMH PE3YIbTATOB BHIOJIHEHHS XUMHYECKOTO IKCIIEPUMEHTA
(;1aGopaTtopHOro OmbITa, Ta00PaTOPHON PabOTHI MO MCCIIEOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

10) 3auMHTEpECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMH IMO3HABATEIBHOM U UCCIICI0BATEIbCKOM
JESITeTbHOCTU MPHU PEUICHUH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMUS
no3unuit (00cyxneHusi, 0OMEH MHEHHSIMU, «MO3TOBBIE IITYPMBbI», KOOPAWHAIIMS COBMECTHBIX ACUCTBHIA,

OMpPCACJICHUC KPUTCPHUCB I10 OLICHKE Ka4CCTBa BBITIOJIHEHHOM paGOTLI n I[p.);

YHuBepcaJIbHBIMH PeryJasTUBHBIMH JAeHCTBUAMH

11) ymMeHHEM CaMOCTOSITENILHO OIPEACINATh LN ACATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBATh U MPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO €SI TEILHOCTD, BEIOMpaTh Hanbonee 3(hGeKTUBHbIE
CTIOCOOBI pelIeHns y4eOHbBIX U M03HABaTEIbHbIX 3334, CAMOCTOSATEIILHO COCTABIIATh MIIMKOPPEKTHPOBATh
NPEIIOKEHHBIM AITOPUTM IEUCTBUM IIPU BBIIIOJIHEHUM 3aJaHAN C YYETOM IIOIY4YEHUS
HOBBIX 3HaHUM 00 M3y4yaeMbIX O0BEKTaX — BELIECTBAX U PEAKLHUAX; OLEHUBATH COOTBETCTBUE MOJIyUYECHHOI'O
pe3yabTara 3asiBJICHHOMN LENH;

12) ymeHHeM HCIONB30BaTh M aHATU3UPOBATh KOHTEKCTHI, NPEJIaracMble B YCIIOBHH 3a/IaHUIL.

HOPEAMETHBIE PE3YJIbTATBI

B cocrase MNpEAMETHBIX PE3YJILTATOB IO OCBOCHUIO 00513aTEIHLHOTO COACPIKaHus, YCTaAaHOBJICHHOI'O JaHHOM

IpUMEPHON pabodell mporpaMMOi, BBIZEISAIOT: OCBOSHHBIE 00YUYaIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHUS U CTIOCOObI

NeHCTBHA, crierudraecKne I IPEeIMETHON 001acTi « XUMUS, BUIBI ACSITEITFHOCTH TI0 TTOJIYI€HHUI0 HOBOTO

3HaHUs, €r0 MHTEPIIPETaliy, MPeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIHSX.



Hpe)lMeTHBIe PE3YIbTATBI IPEACTABIICHBI OTPAXKAIOT C(bOpMI/IpOBaHHOCTB y O6y‘—IaIOIJ_[I/IXC$I (0] (59147 10)11150,€

YMEHUM:

1)  packpvieams cmbici OCHOBHBIX XUMHUYECKHUX MOHSATUN: XMMUYECKHIA SJIEMEHT, aTOM, MOJICKYJIa, HOH,
KAaTHOH, aHHWOH, IPOCTOE BEILECTBO, CIOKHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCT, CTEIECHb
OKHCJIEHUS, XUMUYECKasi peaKiusi, XUMAYeCcKasi CBS3b, TEIUIOBOM 3((eKT peakiuu, Mob, MOJSIPHBIA 00BEM,
PacTBOp; SIEKTPOIUTHI, HEAIEKTPOIIUTHI, HIEKTPOIUTHYECKAS JUCCOIMALNS, PEaKI[M HOHHOTO OOMEHa,
KaTaJIn3aTop, XMMUYECKOEe PaBHOBECHE, OOpaTHMbIe U HEOOpAaTUMbIE PEaKIH, OKUCIUTEIFHO- BOCCTAHOBUTEIHHBIE
peakuuu, OKUCIUTENIh, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAaHOBIICHUE, AJUIOTPOTHS, aM()OTEPHOCTb, XMMUYECKas
CBsI3b (KOBAJCHTHAs, HOHHAS, METAJUIMYECKas ), KpUCTAIIINYECKAasl peIIéTka, KOppO3Hsl METANIOB, CILJIaBbl; CKOPOCTh
XUMHUYECKOH peakuuu, npeaensHo nomycrumas konuentpaus (I1J1K) Bemectsa;

2)  unnoCmpupoeams B3aUMOCBSI3b OCHOBHBIX XMMHYCCKHX MOHATHU (CM. 1. 1) ¥ MPUMEHSTH 3TH MOHATHS
IIPYU ONMCAHUU BEIIECTB U UX NPEBPAILCHU;

3)  ucnonv306ame XAMUYIECKYIO CUMBOJIUKY JIJISl COCTABICHUS (DOPMYIT BEIIECTB U YPABHEHHI XUMHYESCKUAX
peaKuuii;

4)  onpedensimp BaICHTHOCTh M CTETICHb OKHUCIICHHUS XUMHUYECKHX JJIEMEHTOB B COSMHCHHUSAX PA3THYHOTO
COCTaBa; MPUHAJICIKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCy COSIMHEHUH 10 (pOpMyIiaM; BUJI XUMUYECKOH CBA3H
(xoBaJIeHTHAas, HOHHAsI, METAJTUYECKAs) B HEOPIraHUYECKUX COSIMHEHUSX; 3aps/l HOHA TI0 XUMUYECKONpopMyIIe;
XapakTep cpebl B BOJHBIX PACTBOPAaX HEOPTaHMUECKUX COSAMHEHUH, TUT KPUCTAJUTMYECKON PerETKN KOHKPETHOTO
BEIIIECTBA;

5)  packpvieams cmvicn Tepuoamdeckoro 3akoHa J[. Y. MenneneeBa u JeMOHCTPUPOBATh €ro MOHHUMAaHHE:
OIMCHIBATh U XapaKTEepPH30BaTh TabMuuHyI0 hopmy [leprnoanueckoil CHCTEMBI XUMHUYECKUX JIEMEHTOB: Pa3InyaTh
MOHSITUS «TJaBHas noArpynna (A-rpymnmna)» u «rnoodounas noarpynna (b-rpynmna)», majasie U OobIINEe IEPUO/IBI,
COOTHOCHUTBH 0003HAYEHUsI, KOTOPbIE MMEIOTCS B IIEPUOINIECKOM TabIHIIe, C YUCIOBBIMUXAPAKTEPUCTHKAMU
CTPOCHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTAB U 3apsia sAapa, 00IIee Yuciio
AJIEKTPOHOB U PACIIPEICIICHNE MX TI0 AIEKTPOHHBIM CIIOSIM); OOBACHATH O0IIME 3aKOHOMEPHOCTH B MU3BMEHEHUHT
CBOWMCTB 2JIEMEHTOB U X COCIMHEHUH B MpeiesiaX MaJIbIX MEPHO/I0B U TIIABHBIX IOJATPYII Cy4ETOM CTPOSHUS HX
aTOMOB;

6) rraccuguyuposamv XMMHIECKUE FIEMEHTHI; HEOPTaHUYECKUE BEIIECTBA; XUMUYIECKUE Peakuu (110
YHCITY M COCTaBY yYacCTBYIOIIMX B PEAKIIMHU BEILECTB, IO TEIIIOBOMY 3D (DeKTy, Mo U3MEHEHHUIO CTENIeHEH
OKHCJIEHUS! XMMUYECKUX JIEMEHTOB);

7)  xapaxmepuzosams (OMUCHIBATH) OOIIME U CHEUU(PHISCKAE XMMUUYSCKHE CBOWCTBA MPOCTBIX M CIOXKHBIX
BEIIIECTB, MMOATBEPK/Iask ONMCAHUE PUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEAKINM;

8)  cocmasnisamb ypaBHEHHS dIEKTPOIUTHICCKON AUCCOIMAIIMN KUCIIOT, IIEIOYeH U COJIeH; OHbIE 1
COKpamnI€HHbIE YPaBHEHHUS PEAKIINii HOHHOTO 0OMEHa; YPaBHEHHS PEAKITHil, ITOATBEPIKIAIOITIX
CYLIECTBOBAHHE N'€HETUUECKOM CBSI3U MEXK]y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

9)  packpvieams cyuwHoCcmMb OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI OCPEACTBOM COCTABICHHS
AJIEKTPOHHOTO OajlaHCca ITUX PEaKIni;

10)  npoenosuposams CBONCTBA BELIECTB B 3aBUCMOCTH OT UX CTPOCHHUS; BO3MOKHOCTH MTPOTCKAHHUS
XUMHYECKUX MPEBPAILEHUI B pa3IUYHbIX YCIOBHSIX;

11)  ebluuCHsIMb OTHOCUTEIILHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MACChl BELIECTB; MACCOBYIO JIOJTO
XUMHYECKOTO 3JI€MEHTa M0 (hopMylie COEIMHEHUS; MACCOBYIO JIOJII0 BEIIECTBA B PacTBOPE; MPOBOJIUTH
pacyéThl MO YPAaBHEHUIO XUMUYECKON PEaKIINH;

12)  credosams mpaBUiIaM MOJB30BAHUS XUMHUECKOM MOCYI0M U TaOOPATOPHBIM 000PYI0OBAHUEM, a TAKIKE

MpaBUJIaM OOpAIeHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLHUSAMH IO BBITIOTHEHHUIO Ta00PAaTOPHBIX



XUMHYECKHUX OTBITOB TI0 TIOMYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIMIECTB (aMMHaKa M YIIIEKUCIIOTO Ta3a);

13)  mposooums peaxiyu, NOATBEPIKAAIOIINE KAYSCTBEHHBII COCTAB Pa3IMYHbBIX BEIIECTB: PACIIO3HABATD
OTIBITHBIM TYTEM XJIOPHUI-, OPOMHUI-, HOU-, KapOoHAT-, hocdat-, CHITUKAT-, CyIb(haT-, THIAPOKCHI-UOHEI,
KaTHOHBI aMMOHHS ¥ MOHBI H3YYEHHBIX METAJUIOB, IIPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHHMIECKUX
BEILIECTB;

14)  npumensimb OCHOBHBIC OTIEPALH MBICIUTEIFHON ESITEIbHOCTH — aHaJl3 U CHHTE3, CPAaBHEHHE,
00001IeHNEe, CHCTEMATH3AIHMIO, BBISBIICHHE IIPHYMHHO-CIICICTBEHHBIX CBSI3eH — JJIsl H3YUeHHs CBOICTB
BEILIECTB U XMMHUYECKHIX PEAKIINil; eCTeCTBEHHO-HAYYHBIC METO/IbI I0O3HAHUS — HAOJIO/ICHHE, N3MEPECHUE,

MOJIETTUPOBAHUE, IKCIIEPUMEHT (peasbHbIi U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

Ne [ HammeHoBaHHWe pa3jieioB H TeM KosnuectBo uacos Jara Buasl gesiTesibHOCTH Bujsl, DJIeKTPOHHBIE
n NPOrpaMmsl Hlyue dhopmbr (uudpoBbie)
/ BCE KOHTPOJIbH NPaKTHYECK HAS KOHTPOJIsI o0pa3oBaTe/IbH
n ro bIepadoThI HepadoThl blepecypchl
Pa3gen 1. BemecTBo H XUMHYECKHEe PeaKIHMH
1 IToBTOpEHHE M yriryd/eHue 5 0 0 https://resh.edu.ru
. 3HAHMH /
1 OCHOBHBIX pa3/iesioB Kypca 8

KJIacca
1 OCHOBHBIE 32KOHOMEPHOCTH 5 0 0 https://resh.edu.ru
. XHMHYECKHX peaKiuii /
2
1 DIEKTPOIUTHYECKAS 11 1 1 https://resh.edu.ru
. JIACCOLUALMSI. /
3 XuMHYecKHe peaknuu B

pacTBopax
Hroro no paszueny 21

Pasznen 2. Hemera/libl M MX COeAHHEHUS




Ofmas XxapaKTepHCTHKA 5 0 1 https://resh.edu.ru
XUMHYecKUX daeMenToB VIIA- /
rpynnbl. ["ajorenst

OO0wasi XapaKTepucTHKa 6 0 0 https://resh.edu.ru
XHMHYeCKHX 3j1eMeHTOB VIA- /
rpymnbl. Cepa u eé coenHeHHs!




2 OO0was XapaKTepucTHKA 8 https://resh.edu.
XMMHYECKHX 3JIeMEeHTOB VA- ru/
3 rpynnsl. A3or, ¢pocgop u nx
COeHHEHHUsI
2 Ofmas XxapaKTepHCTHKA 12 https://resh.edu.
. XHMHYECKHX djieMeHToB IVA- ru/
4 rpynnsl.
Yriepoa u KpeMHHUi 1
HXCOeIMHEHUS
Hroro mo pasueny 31
Pa3ges 3. MeTa/uibl H UX COeJHHEHUSI
3 OO0mue CBOMCTBA METALIOB 4 https://resh.edu.
. ru/
1
3 Baskueiilmue MeTaIbI H HX 9 https://resh.edu.
. COeTHHEHHUSsT ru/
2
Hroro no paszneny: 13
Pa3zgen 4. Xumusi 1 OKpy:Kamas cpeaa
4 BeniecrBa u MaTepHalibl B AKH3HH 3 https://resh.edu.
. YeJI0BeKa ru/
1
Hroro no paszgeny: 3
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




IHOYPOYHOE IINIAHUPOBAHUE

Tema ypoka

KoanyecTBo 4acoB

BCEro KOHTPOJIbHBIC

padoThI

NpaKTHYecKne

padoThI

Knaccudukanuys u HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB

(MexxayHapoaHasi ¥ TPUBUAIbHASA)

[lepuonuueckuii 3axoH. [lepruoanyeckas
cHCTEeMa XUMHUYECKHUX dyeMeHToB [I. 1.

MenneneeBa. CTpoeHHE aTOMOB.

3aKOHOMEPHOCTH B U3BMEHEHHH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
IIEPUOIOB, KaJIHsl, KaJIbIUI U UX
COEIMHEHUN B COOTBETCTBUUC
MOJIO’KEHUEMB TIEPUOAMYECKOIN CUCTEME H

CTPOCHHUEM aTOMOB.

XUMHUUYECKHE CBOICTBA BEIICCTB,
OTHOCSIIIIUXCS KPA3INYHBIM KJlaccam
HEOPTaHWYECKUX COCTMHEHUH, NX

TCHCTHYCCKaA CBA3b.

CTpO@HI/IC BCIICCTBA. BUJbI XUMHUYECKOU
CBsI3U. TuIbl KpUCTAJUINICCKHUX pCH_IéTOK,
3aBUCHUMOCTE CBOICTB BCIIIECTBA OT THUIIA

KPUCTAJUIMYECKOMN PEIIETKH.

KJ'IaCCI/I(l)I/IKaL[I/ISI XUMHUYCCKHUX

PEAKLUUIIO Pa3IUYHbIM MTPU3HAKAM .

IlonsiTHE O CKOpOCTH

XAMHWYECKOWPEAKIUN.




[TonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX
XUMuYeckuxpeakusx. [lonarue o

XUMHUYCCKOM paBHOBECHUH.

9. | dakrophl, BIHWAIOIIUE Ha
CMEIIEHUEXUMHUYECKOTO PABHOBECHS

1 | MexaHU3M OKHCIUTEIBHO-

0. | BoccramouTeNbHBIX peakuuii 1eKTpOHHbBIN
OasaHc.

1 Teopus PIEKTPOTUTUUECKON AUCCOITUAIIUAH.

L DIIEKTPOIUTHI U HEAJICKTPOIIHTHI.

1 Crenenp auccorpanvu. CUJIbHBIE U

2. | cnabbre JIEKTPOJIUTHI.

1 | Peakuuu HOHHOTO OOMEHA,yCIOBHS UX

3. npotekanusi. VloHHbIE ypaBHEHUS PEaKIIHii.

1 XuMHUYECKHe CBOMCTBA KUCJIOT B CBETE

4. MPEICTABICHUH 00 AJICKTPOIUTHUSCKOMN
JIMCCOITUAINH.

1 XuMUYEeCKUEe CBOMCTBA OCHOBAHUH B CBETE

5 MPEJICTaBICHUN 00 AJIEKTPOTUTHYCCKOM
JIMCCOITUAITNH.

1 XUMUYECKUE CBOMCTBA COJIEN B CBETE

6 MPEJICTABICHUH 00 AIIEKTPOIUTHUECKOMN
JICCOLUALIUH.

1 | TlonsiTHe O THAPOIU3E COICH.

7.

1 | KauecTBeHHBIC peaKIMU HA KATHOHBI

8. | nanmomsL.

1 | Ipakruueckas padbota

9 | Nel .PemenneskcnepumMeHTaIbHbIX
3a7a411o TeMe " DIEeKTPOIUTHYECKAS
nuccoruanus”

2 | VYpok 0000IIeHNsT U CHCTEMATH3aIlUH

0. | snanuit.

2 | Konrponbnas pabora Nel

1.

2 | OOmas xapakTepPHCTHKArajJoreHOB.




N

XopoBogopoa. ConsiHast KHCIIOTa,

3. | xummueckue CBOMCTBA, IOJTYYECHHUE,
npuMeHeHune. KauecTBeHHaspeakus
HaXJIOPU-HOHBI.

2 DU3HOIOTUYECKOE NEUCTBUE XII0pa U

4. XJIOPOBOJIOPOJa Ha OPraHU3M YEJIOBEKa.

2 | Tlpaktuueckas padota Ne2.IlomyueHue

5| consmoit KHUCIJIOTBI, U3yUEHUE €€ CBOMCTB

2 | Peurenue 3a/1a4 Ha BBIYHCIICHHS 10

6. YpaBHEHUSIM XUMHUYECKUX PEAKIIHA, €CITH
OJIUH PEareHt aH B U30BITKE.

2 OO61mmas xapakTeprucTuka 31eMeHToB VIA-

7 rpymIbl. AJIOTPOIHbBIE MOAUDUKAITIH
KHUCJIOPOJia Ucephbl. XUMUYECKHE CBOWCTBA
CepBl.

2 | CepoBoIopoI, CTPOCHHE,CBOWCTBA.

8.

2 | Oxcumsl cepbl Kak MpeICTaBUTEIH

9. KHUCJIOTHBIXOKCUA0B. CepHUCTAsl KUCIIOTA.

3 | CepHas KHCIIOTa, CBOICTBA, NMPHUMEHECHHE.

0. | Comn CEpHOIl KUCIIOTbI, KAU€CTBEHHAs
peakuus Hacynb(aT-uoH.

3 | Xumudeckue peakium, JISHKAIIUEe B OCHOBE

1 MPOMBIIIIEHHOTO CII0C00a MOTydeHUs
cepHoil kucioTel. Pemienue 3aiay Ha
HaXO0JIEHUE MacCOBOM TOJMBBIX0/1a
MPOAYKTA PeaKuu

3 HaxoxaeHue cepbl v €€ COeTUHEHUI

2. BIIPUPO/JIE.

3 | OO6ras xapakTepucTHKa 3JeMEHTOB VA-

3. rpynnsl. A3ot, cBoiicTBa. KpyroBopot azota
BIIPUPO/IE.

3 | AmMHuak, ero CBOMCTBA, MONyYCHUE U

4.

IMPUMCHCHHUC. Conn aMMOHHUS.
KauecTBennas pC€aKkuys Ha HOHBI

aMMOHHH.




w

[Ipaktuueckas pabora Ne3.Ilomyuenue

5 aMMHaKa, U3y4eHHE ero CBOICTB.

3 | AsotrHas KHCJOTa, €€ (u3MUecKue

6. | uxummueckue cpoiictsa. Hurtpartsr.

3 | Hcmons3oBaHHE HUTPATOB UCOJICH

7. | ammoHus B kauectse
MUHEPATBHBIX Y00 PEHUIA.

3 | ®ochop, autoTpornHbie MOAU(UKAIIMN

8. docdopa, puznueckre 1 XUMUIECKHE
CBOMCTBa

3 | Oxcun dpochopa(V)u

9. docdopHasKucioTa, CBOMCTBA,
HOJy4eHHe.
KavecTBeHHas peakiyst Ha (ocdar-uoHs!

4 | Hcnonb3oBanue pocdaToB BKauecTBe

0. MHUHEpaJIbHBIX y100peHUH.

4 | VYruepon, anoTpornHble MOAU(UKALINY,

1| croitcrea. Ancop6uus. Kpyrosopot
yriepoja B mpupoe.

4 | Oxcuapl yriepoaa, ux (u3n4ecKue

2. | pxuMmuecKue CBOTCTEA.

4 YronbHas KUCI0Ta U €€ COJIU, UX

3. CBOWCTBA, TOJIy4YCHHE U NMPUMEHEHHE.
KauecTBenHast peakuusi Ha KapOoHAT-
HOHBI.

4 [Ipaktuueckas padota Ned. [Tomyuenue

4. yraekucnoro raza. KauectBenHas
peakuusiHa KapOOHAT-HOH.

4 | TlepBoHayanbHBIC MOHATHS 00

5 OpPTaHMYECKUX BEIIECTBAX KaK O
COEIMHEHMSIX YIJIepoa: 0COOCHHOCTH
COCTaBa U CTPOCHMS.

4 | TlosATHE 0 OMOIOTHYECKU BaXKHBIX

6.

BEIIEeCTBaX: JXKUpax,0eiKax, yriIeBoaax.
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KpemHuii, ero cBoiicTBa, MOJIYUYEHHE U
npuMeHeHue B anekTpoHrke. CoelnHEeHUs

KPEMHHUS B IPUPOJIE.

4 | OOume npeacTaBieHust 00 OKCHIE

8. kpemuusA(IV) u kpeMHHEBOI
kuciore. CUIUKaTHI.

4 | Baxneiiue CTpoUTEIbHbIEMATEPHAITBI.

9. [Tpo6iemsl Ge30macHOTO
HCIIOJIb30BAaHUSACTPOUTEIBHBIX
MaTepHUAIOBB MTOBCETHEBHOMN KU3HU

5 | Ilpaktuueckas pabora Ne 5.Pemienue

0. JKCIIEPUMEHTAIILHBIX 33J1a4T0 TEME
«Baxxneumme HeMeTaubl 1
UXCOEIMHEHUS»

5 Ypox 0060011eHNs] U CUCTEMATU3AINA

L1 snanwmit.

5 | KoutponwsHas padota No2 o teme

2. | «HemeramibiNe

5 | OOmas xapakTepuCTUKa XUMHUUECKUX

3. | 51eMEHTOB —METa/IOB UX OIOKEHUS B
MIEPUOAMYECKON CHCTEME XUMHUYECKHIX
anemeHToB [I. 1. MenneneeBa uctpoeHus
aTOMOB.

5 | DeKTpOXMMHUYECKUI pan

4. HarnpsbkeHuiMeTamwoB. Ousndeckrue 1
XUMUYECKHE  CBOWCTBA  METAJIOB.
OO01muecnocoob!
MOJTY4eHHS] METAJIJIOB.

5 | TlonsiTHEe 0 KOPPO3UU METAIIOB

5. | HocHOBHbBIECTIOCOObI 3aIUTHI OT
KOPpO3UH.

5 | CmuiaBsl , UX IPUMCHEHHUE BOBITY

6. UIPOMBIIIEHHOCTH.

5 [Ienounbie MeTamIbl. DU3NYECKUE U

7. | xummueckuecpoiictsa (Ha mpumepe
HATpUs U KaJIns).

5 [Ilenouno3eMenbHBIE METAILIbI MATHUHU U

8.

KanblUW, CTpoeHne atoMoB.Duznueckne u
XAMHWYECKHECBOMCTBA. BaxxHelmne

COCAMHCHUA KaJIbIIWA.




5 | Peurenwue 3a/1a4 Ha BBIYKCIICHHS IO 1
9. YPaBHEHUSMXUMHUYECKUX PEaKLUH, €CIIU
OJIUH U3 PEAareHTOB JaH B U30BITKE WM
COJZIEP’KUT IIPUMECH; MAaCCOBOM JIOJIM BBIXOJ1A
IPOAYKTA PEAKLUH
6 | XEcrkocTh BOMBI U cIIOCOOBICE 1
0. ycTpaHeHusl. Beruuciienus no ypaBHeHUsAM
XUMHYECKHUX PEaKLUi, €CIIU OJUH U3
pPEareHToB J1aH B BUJI€ BOAHOI'O PacTBOpPa €
M3BECTHOM MaccoOBOM J0Jei
6 | Ilpaktuueckass pabota Ne6. 1
L JKECTKOCTHBOABI U METOJBIEE YCTPAHEHHS.
6 Amomunnil. u3ndeckue 1 XUMHUUECKUE 1
2. | cpofictea. AmMdoTepHbIe CBOICTBa
OKCHUJaH TMJIPOKCHIA.
6 | Xeneszo. IlonoxkeHne B MepHOINUECKOM 1
3. | cHCTeMeXMMHMYECKHX 2IeMEHTOB . .
MeHpeneeBa, CTpOEHUE aTOMA.
Haxoxnenue B npupoje. dusndeckue u
XUMHUYECKHECBOMCTBA
6 OKcupl, THIPOKCUIBI UCOJH 1
4. xenesa(ll) u xenesa(Ill).
6 | Ilpaktuueckas pabora Ne 7.Pemienue 1
5 9KCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«Baxxneime MeTamIbl U UX COEIMHEHUS.
6 | HoBble MaTepuaibl H TEXHOJIOTHH. XUMHUS 1
6. U3/10pPOBBE.
6 | IlpupomHbie HCTOYHHKH YTIIEBOAOPOIOB 1
7 NPOAYKTHI UX NepepabOTKH,UX POJIb B
OBITYH TPOMBIIIJIEHHOCTH.
6 | OCHOBBI 3KOJIOTHYECKOM TPAMOTHOCTH. 1
8. | Ponb xumuu B PEIIEHUH SKOJIOTHUECKUX
npooieM.
OBLIEE KOJIMYECTBO YACOB IIO 68

[MPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O INPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIA YYEHUKA

Xumus. 9 knacce/T'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AxuuonepHoe oOuiectBo «M3naTenbeTBo
«IIpocBemenue»;

Beenurte cBOM BapuaHT:

METOINUYECKHUE MATEPHUAJIBI JIA YUUTEJA

1. Xumus. 9 xnacc. Yueonuk (aBtopsl O. C. I'abpuersn, U. I'. Octpoymos, C. A. CragakoB).
2. Meroaudeckoe nocooue. 9 knacc (aBropel O. C. I'abpuensn, U. I'. Octpoymos, 1. B. AkcéHopa).
3. Xumus B TecTax, 3a1a4ax u ynpaxkunenusix. 8 kiacc (aBropsl O. C. ['abpuensn, U. B. Tpury6uax).

4. DnekTpoHHAas popma ydeOHHKA.

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

. Poccuiickas anektponHas mikosa. - https://resh.edu.ru/

. "Anxumuxk" - http:/alhimik.ru

. Kypnan «Xumus u sxussby - https://hij.ru/

. [lombopka nurepatypbl o xumuu - http://c-books.narod.ru/
. Kypnan " 1 cenrsiops" - https://1sept.ru/

. Uudoypok - https://iu.ru/video-lessons
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. COOpHHK cTaTel 0 XMMHUYECKHX 3JI€MEHTaX, WITIOCTPUPOBAHHBINA ONMCAHUEM 3KCIIEPHUMEHTOB. -

http://www.periodictable.ru

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA

YYEBHOE OBOPYJTOBAHHUE

KOJ'IJ'IGKLII/II/IT3.6J'II/ILILI

OBOPYJIOBAHUE JIUISI IIPOBEJIEHUS IABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPAIIAN

W3mepurensHbie MprOOPHI

Becwr yuennueckue 1o 200 r ¢ rupsimu (OHOJIOTHYECKHUE)

HarpearenbHbie puOOpHI

[Tnutka snexTpuueckas onqHokoH(popouHas "BacunncaCnuproBku

100 mn

JleMOHCTpaLMOHHbIE

KommiekTsl a5t 1a00paTOpHBIX OMBITOB M MPAKTUYECKUX 3aHATUH 1O XUMHH.


http://c-books.narod.ru/
http://www.periodictable.ru/

MarepuanbHo — TexHHUYecKast 6a3a neHTpa «Todka pocTay, IulaHupyeMast 1Jsl ICIIOJIb30BAHUS HAa YPOKaX XUMHH B
8 xiacce : Hudposas nabopaTopusi ¢ TaTYUKAMH: JaTYHK TEMIEpaTyphl IUTATHHOBBINA U TEPMONAPHBIH,
ONITUYECKOM MIIOTHOCTH, pH, 3JI€KTPONpPOBOJHOCTH, XJIOPUJ - HOHOB, HUTPAT — MOHOB; amIapar JJis IPOBEACHUS
XUMHAYECKHUX PEAKIUH, TPpUOOP IS AEMOHCTPALUH 3aBUCUMOCTH CKOPOCTH XUMUYECKOM

peaKiuu OT pa3InYHbIX (PAKTOPOB, MUMETKA — A03aTOp, OaHI KOMOMHUPOBAHHAS, TPUOOP AJISl OTYyYEHHSITAa30B.



Jluct BHeceHus U3MEHEHUI B pabovyl0 mporpammy

Jara
BHECEHU
U3MEHEHUN

Conepxanue U3MEHEHUS

HopmaTusHsliit
aKT,
3aKPETUISIOITAN
HU3MEHEHUS

Iloamuce nuna,
BHECIIIETO HW3MEHEHUS
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