MYHHUIUIAIBHOE OI0KETHOE 00111e00pa30BaTeIbHOE YUPEKAECHHE TOPOACKOro okpyra TonbarTu
«xona Ne 20 umenu I'epost Coerckoro Corosa JI.M. KapObiteBay

PACCMOTPEHO:
HAa 3aCeaHNUU
METOAUYECKOTO

00beTMHEHHS yIUTEIeH

KJIACCHBIX PYKOBOJMUTENEHN
ITporokon Ne 1 ot
30.08.2024

PykxoBoaurens MO

/TN

IIPUHSTO:
Ha Ilegarornueckom coBete

[Iporokosn Ne 1 ot 30.08.2024 r.

YTBEPXIAEHO:
MIPUKA30M JUPEKTOpa

MBY «lIxoma Ne 20»
oT 30.08.2024 Ne 142-on

O="MBY "'lkona
N 20™", CN="
ConopoBHukoBa
OxcaHa
HwukonaesHa,
AnpekTop”,
E=school20@edu.
tgl.ru
00dcad391422dd1
1

O.H. CononosuukoBa

2024.09.02
02:57:08+04'00

AJAIITUPOBAHHAS PABOYASA ITPOTPAMMA OCHOBHOI'O OBIIETO
OBPA30OBAHM JIJIS1 OBYYAIOIMXCS C PACCTPOMCTBAMU
AYTUCTUYECKOI'O CITIEKTPA

(BAPUAHT 8.2)

XUMUA

(8-9 kmacchr)

TomesstTn 2024



OI'JIABJIEHHUE
[TOACHUTEJIBHASM BAITMCKA ... 3
COAEPKXAHUE YUYEBHOI'O ITPEAMETA «XUMU S .....vvvvvviiiiiiiiiiiiiiiiiiiiiiie 9

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O
[MPEIMETA«XNUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

................................................................................................................................... 20
TEMATHUUYECKOE IINTAHUPOBAHUE .........couviiiiiiiiiiiiiiiiiiiiiiiiiiiieee 35
[HoAXOAbI K OUEHMBAHUIO PE3VJIBTATOB INTAHUPYEMBIX
PE3VJIBTATOB OBYUEHUS ..o 67
CIIEHUAJIBHBIE YCJIOBUA PEAJIM3ALNNA AUCHUIUUINHBI..............c.ee 67



OenepanbHas pabouas mnporpamma (naigee Ilporpamma) mo yueOHOMY
MIPEAMETY
«Xumus» paspaborana Ha ocHoBe PI'OC OOO, denepaibHOM TPOrpPaMMBbI
BOCIIUTAHUS, C YYETOM paclpeeIEHHBIX MO KilaccaMm MpOoBepsIeMbIX TpeOOBaHUN K
pesynbrataMm ocBoeHUs: OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO

o01iero oOpa3oBaHus.

[NOACHUTEJIbHASA 3AITMCKA

OO0mas xapakTepruCcTHKA Y4eOHOr0 mpeaMeTa « XuMHUsD)

Bxman yueOHOoro mpeamera «XuMHs» B JIOCTH)KEHHE IieJied OCHOBHOTO
oOmrero oOpazoBaHusi 00YCIIOBJIEH BO MHOTOM 3HAUYCHHEM XHMHUYECKOW HAyKH B
MO3HAHUU 3aKOHOB MPHUPOJbI, B PA3BUTHH MPOU3BOAUTEIBHBIX CHJI OOIIECTBA U
CO371aHUM HOBOM 0a3bl MaTepUAbHON KYJIbTYPHI.

XHUMHSI KaK 3JEMEHT CUCTEMBl €CTECTBEHHBIX HAYK PacIpOCTpaHHWIIA CBOE
BJIMSTHUE HA BCE 00JIACTU YEJIOBEUECKOIr0 CYIIECTBOBAHUS, 3a/iajila HOBOE BUCHHE
MUpa, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJIbTYPbl, HEOOXOAUMBIM
yCIIOBUEM KM3HU OOIIECTBA: 3HAHWE XMUMHU CIY>)KUT OCHOBOU i (pOpMUpPOBaHUS
MHUPOBO33PEHUS UEJIOBEKA, €ro MPEACTaBICHU O MaTE€pUaIbHOM €IMHCTBE MHPA;
BOXHYIO  pOJb  WrpatoT  (GopMupyemble  XUMHUEH  MPEACTABICHHUS O
B3aMMONPEBPALICHUSIX SHEPTUU U 00 3BOJIOLUH BEIIECTB B PUPOJIE; COBPEMEHHAs
XMMHFsI HApaBlIeHa Ha PEIICHUE TJIOOATBHBIX MPOOJIEM yCTOWYMBOTO PA3BUTUS
YEeJOBEUECTBA — CBIPbEBOM, JHEPreTUYECKOW, MHIIEBOM U  DKOJOTMYECKOU
0e30MmacHOCTH, IPOOJIEM 3PABOOXPAHECHHUS.

B ycnoBusix BO3pacTalooliero 3HAYEHUST XUMUHM B JKU3HM OOIlECTBa
CYLIECTBEHHO IIOBBICHJIACh pPOJIb XMMHUYECKOro oOpa3zoBaHusa. B miaHe
COIMAIM3allM OHO SIBJISIETCSI OJAHUM W3 YCIOBUM (QOPMUPOBAHUS HHTEIICKTA
JUYHOCTHU U TAPMOHHUYHOTO €€ pa3BUTHSI.

COBpeMeHHOMy YCIOBCKY XHMMHUYCCKHUC  3HAHHA HCO6XOI[I/IMI>I 1A



npuoOpeTeHus: OOIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B
COIIMYME M OTBETCTBEHHO Y4YaCTBOBaTh B MHOTIOOOpa3HOM KU3HM OOIIECTBA, JIs
OCO3HAHHUS BAXXHOCTH Pa3yMHOI'O0 OTHOIIEHUSI K CBOEMY 3J0POBbIO U 3I0POBBIO
IPYTUX, K OKpYXalollell NpUpOAHON cpene, A TPpaMOTHOTO TMOBEJCHUS TpHU
WCIIOJIb30BaHUU PA3IMYHBIX MAaTEPUATIOB U XUMHUYECKUX BEIIECTB B MTOBCEHEBHOM
KU3ZHHU.

XuMudeckoe 00pa3oBaHME B OCHOBHOM IIIKOJIe SIBISIETCS Oa30BBIM IO
OTHOIIIEHUIO K CHCTeMEe OO0IIero xXumuueckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peaju3yeT MPHUCYIIHE O0IEMY XUMHUUYECKOMY
00pa30BaHUIO KIIFOYEBBIE IIEHHOCTH, KOTOpPBIE OTPaXalT TOCYy/IapCTBEHHBIE,
0OIIeCTBEHHBIC ¥ UHIUBUAYAIBHBIC MTOTPEOHOCTH. DTUM OMPEACISIETCS CYIIHOCTh
oO1mieit crpareru 00y4YeHUs, BOCIIUTAHUS U PA3BUTHUS O00YUYAIOIINXCS CPEJACTBAMU
y4eOHOr0 mpeaMeTa «XUMUs.

Nzyuenne mnpeamera: 1) cmocoOCTBYyeT peanu3aliid BO3MOXKHOCTEH IS
caMOpa3BUTHS M (QOPMHUPOBAHHUS  KYJbTYpbl JIMYHOCTH, €€ oOmed u
(GYHKIIMOHAIBHON TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (JOPMUPOBAHHE MBIIUICHUS U
TBOPUYECKHX CHOCOOHOCTEN MOJIPOCTKOB, HABBIKOB MX CAMOCTOSATEIBHON yueOHOM
JESITENBHOCTH, SKCTIEPUMEHTAIIBHBIX M UCCIEA0BATENLCKUX YMEHUM, HEOOXOAMMBIX
KaK B TIOBCEJHEBHOW JXMU3HH, TaK U B MPOQPECCHOHAIBLHON ACSATENBHOCTH; 3)
3HAKOMHUT CO CIIENU(PUKON HAYIHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIsi/Ia HAa €IMHCTBO MPUPOJBI M YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM STalioM B
(dbopMHUpPOBaHUY €CTECTBEHHO-HAYYHOU TPAMOTHOCTH MTOJAPOCTKOB; 4) CIOCOOCTBYET
(dbopMHUPOBaHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K
MpUpoAe, K YEIOBEKY, BHOCHUT CBOM BKJIaJl B OKOJOTHYECKOE OOpa3oBaHHE
00yJaromuxcs.

Ha3Bannble HampaBieHUs B 00y4YE€HUH XUMUU 00€CTIEYMBAIOTCSl crieuu(puKon
COJIepKaHMsI TpPEAMETa, KOTOPBIM SIBISETCS IMEIarorMuyeckyd aJanTHPOBAHHBIM
OoTpakeHHeM 0a30BOM HayKH XMMHUU Ha ONPEACIEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum  OCHOBHOM  WIKOJBI OPUEHTHPOBAH HA  OCBOEHUE



00y4YaromMMHCS OCHOB HEOPIaHUYECKOW XMMUU U HEKOTOPBIX NOHATUI U CBEICHUI
00 OTJeIbHBIX 00BEKTAX OPTaHUYECKON XUMUMU.

Crpyktypa coaep:kaHusi mnpeaMera cpopMHpOBaHa HAa OCHOBE CHCTEMHOTO
noaxona K ero usydeHuro. ComepxkaHHue CKIaAbIBACTCS U3 CHUCTEMBI MOHSITHU O
XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATUI O XUMHUYECKON PEaKIUU.
O6e >TH cUCTEeMBbl CTPYKTYPHO OPraHU30BaHBI MO MPUHIIMITY MOCJIEI0BATEIBHOTO
pa3BUTHUSl 3HAHUW HA OCHOBE TEOPETHUYECKUX MPEJICTABICHUIN Pa3HOrO YpPOBHSA:
ATOMHO-MOJICKYJIIPDHOTO Y4Y€HHUSI KaK OCHOBBI BCErO €CTECTBO3HAHUS, YpPOBHS
[Tepunonnueckoro 3akona J{. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH, YUEHUS
O CTPOCHHUM aTOMa U XUMUUYECKOM CBSI3U, MPEJCTABICHUN 00 3JIEKTPOIUTUUYECKOM
JMCCOLIMAIIUM BEILIECTB B pacTBOpax. TeopeTnueckrue 3HaHus pacCMaTpUBAIOTCSI HA
OCHOBE OMITMPUYECKH TIOJYYCHHBIX U OCMBICJICHHBIX (PAKTOB, pPa3BUBAIOTCS
MOCJIEIOBATENILHO OT OJTHOTO YPOBHSI K APYTrOMY, BBITIONHSS (YHKIIMH OOBSICHEHUS
U TMPOTHO3UPOBAHMUSI CBOMCTB, CTPOCHUA W BO3MOXKHOCTEH MPAKTUUYECKOTO
MIPUMEHEHUS Y MOJIYYCHUS U3y4aeMbIX BEILIECTB.

Takast opraHu3ainus CoOJAEp)KaHHS Kypca CIOCOOCTBYET MpeACTaBICHUIO
XUMHUYECKOW COCTABIAIONICH HAYyYHOW KAPTUHBI MHpPA B JIOTUKE €€ CHUCTEMHOM
npupoasl. TemM cambiM OOeCreuyuBaeTCs BO3MOXXHOCTH (OPMHUPOBAHUA ¥
00ydJaromuxcs IEHHOCTHOTO OTHOIIICHUSI K HAYYHOMY 3HAHHIO M METO[aM TIO3HAHUS
B Hayke. BakHO TakKe 3aMETHUTh, YTO OCBOEHHE COJIEPKAHUS Kypca IMPOUCXOIUT C
MIPUBJICYCHUEM 3HAHUHN U3 PAHEE U3YUYCHHBIX KYPCOB:

«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «Pu3nKa. 7 Kiacey.

ey u3yyeHuns: yueOHOro npeamera « XumMmmus»

K nampaBiieHHIO €CTECTBO3HAHUSA, NPAKTUYECKON JIEATEIbHOCTH YEIIOBEKA U
KaK OJJHOIO M3 KOMIIOHEHTOB MHPOBOM KYyJbTYphI. 3ajadya MpeAMeTa COCTOUT B
GbopMUPOBAaHUN CHCTEMbl XMMHUYCCKUX 3HAHUN — BaXXHEUIIHNX (DAKTOB, IMOHSTHH,
3aKOHOB u TEOPETUYECKUAX MTOJIOKEHUM, JOCTYITHBIX 00001IeHn
MHPOBO33PEHYECKOTO XapakTepa, sS3blKa HAyKH, 3HAHUM O HAyYHBIX METOJax
M3YUYCHHUSI BEIIECTB M XMMHYECKHX peakiuil, a Takke B (QOpPMHUPOBAHUU U
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pPa3BUTHH YMEHHHA M CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C IJIAHUPOBAHHEM,
HAOJI0/ICHUEM U ITPOBEJICHUEM XUMUYECKOT0 IKCIIEPUMEHTA, COOTIOICHUEM TIPAaBUII
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

Hapsinmy ¢ »TUM 1eau W3ydeHUs MpeaMeTa B NpOrpaMMe YTOYHCHBI H
CKOPPEKTUPOBAHBI C YUETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpazoBanus. Ceroms B o00pa3oBaHMM 0CO00 3HAYMMOW  TPHU3HAETCS
HAIpaBIEHHOCTh OOydYeHHsT Ha pa3BUTHE ©  CaMOPA3BUTHE JIMYHOCTH,
dopmupoBanue e€ WHTEIJIEKTa U 001Iel KynbTypbl. OOy4eHHe YMEHUIO YIUTHCS U
MPOIOJKATh CBOE 00pa30BaHUE CAMOCTOSITEIIEHO CTAHOBUTCS OHON U3 BAXKHEHIITNX
GyHKIUN yueOHBIX MTPEIMETOB.

B cBsI3u ¢ 3THM IIPH U3yYESHUH TIPEIMETA B OCHOBHOH IITKOJIC JOMUHHUPYIOIIEE
3HAa4YeHHE MPUOOPETTN TaKUe IeIH, KaK:

GopMUpOBaHUE WHTEIICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITCIIBHOMY MPHHITHIO PEIICHHH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

HAIPABJICHHOCTh 00YYEHUSI HA CHCTEMATUYECKOEe MPHUOOIICHHE YJalluXCcs K
CaMOCTOSITEIILHOM MO3HABATEIBLHOMN NEATEIbHOCTH, HAYYHBIM METOJIaM TO3HAHUS,
(bopMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

obecrieueHUE yCIOBHH, CIIOCOOCTBYIONIUX MPUOOPETCHHUIO O0YyYarOIIUMHUCS
OTbITAa PAa3HOOOPA3HON NEATENHHOCTH, MO3HAHHUS M CAMOITO3HAHMS, KIIOYEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH,

dbopMupoBaHue yMeHUN OOBSCHATh W OILICHUBATH SBIICHUS OKPYKAIOIIETO
MHUpa Ha OCHOBAaHWY 3HAHUH U OMBITA, MOJTYYEHHBIX TPU U3YYCHUH XUMUU;

dbopMupoBaHUE Y 00yUAIONUXCS TYMAHUCTUIECKUX OTHOIIICHUH, TTOHUMAHUS
[IEHHOCTH XWMWYECKUX 3HAHUU JJIS BBIPAOOTKH HKOJOTHYECKH IIEIeCO00pPa3HOTO
MOBEACHUS B OBITY M TPYI0BOM JEATEILHOCTH B IIEISX COXPAHEHUS CBOETO 370POBBS
Y OKpY’Karolenl NpUPOTHON CPEbI;

pa3BUTHE MOTHBAlUM K OOYYEHHIO, CIIOCOOHOCTEHl K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHUS OOIIEYENIOBEYECKHX IEHHOCTEH,
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HpO(HIIA U HAMpPaBICHHOCTU AAJbHEUIIEro
oOy4eHusl.

Jns oOyuarommxcs ¢ PAC wusydenwe kypca «XUMHH» TaKXKE HMEET
KOPPEKIIMOHHO-PA3BUBAIOLIYIO0 HAIPABIEHHOCTb. l3yueHne mnporpamMmel Kypca
JaeT BO3MOXHOCTh oOyuaromuMmes ¢ PAC cucrematuzupoBaTh 3HaHUS 00
OKpPYXaIOIlEM MHUPE U CBSA3aTh UX C COOCTBEHHOM MPAaKTUUYECKOM IESITeIbHOCTHIO U
NOBCETHEBHOM JKM3HBIO, PA3BUBATh UHTEPEC K OKPYKAIOLIEMY MUPY.

IIpu »Tom oOyuarommecss ¢ PAC, kak mpaBmiio, MOTYT JI€MOHCTPUPOBATH
YCHEIIHOCTh B W3YyYEHHM TEOPETUUYECKUX OCHOB XHMMH: NOHSTHOE BU3YaJbHOE
npeacTaBieHue nepuoanyeckoro 3axkona /[[.M. MengeneeBa, cTpoeHHs aToMma,
yeTkasi rpaduyeckas 3arnuch MPOTEKaHUd XUMMUUYECKUX PEaKIui, - BCE 3TO CO3AaeT
OPEANOCHIIKM 71  MHOTUX MKOJIbHUKOB ¢ PAC mouyyBCcTBOBaTh CBOMO

KOMIIETEHTHOCTD B 3TOHM 00JIaCTH.

IpuHoun, moaxoasl 1 0co0bie 00pa3oBaTeJbHbIE MOTPEOHOCTH
CHUCTEMHO-IEITENPHOCTHBIN TOAXO0M, NPEANOJAararmliiii aKTUBHOE BOBJICUCHHE
y4dalierocss B yuyeOHYIO JESTENbHOCTh Ha OCHOBE €r0 MHTEPECOB U C YYETOM
0COOCHHOCTEH €ro MOTHUBAITMOHHOM Chephl.

[IpyHUMI KOMIUIEKCHOCTH, TMPEINONaratouuil CBsI3b HU3YUYEHHUSI COAEpPKAHMS
npenMera « XMuMHUs» ¢ COJIEP)KaHUEeM APYTUX MPEAMETHBIX 001acTeil, B TOM YHUCIe
KOPPEKLIHOHHO-Pa3BUBAIOIINX KYPCOB.

[IpuHIIMT TPEEeMCTBEHHOCTH, OMPEACISIOMNUNA HEOOXOIUMOCTh  OIpEIeIICHUS
YPOBHS aKTyaJIbHOTO U OJKaiiiero pa3BUTHA U ydeTa 00pa3oBaTelbHBIX
pPE3yIAbTATOB, MOJYYEHHBIX 00yYaroNMMCs KaK Ha 3Tare HayajlbHOU IIKOJbI, TaK U
Ha Ka)KJIOM dTare 00y4yeHHs] B OCHOBHOM IIKOJIE.

NunuBunyanbaeii 1 auddepeHupoBaHHbIA  TOAX0Abl. POPMBI W METOJbI
oOydeHwsl, TOPSIOK U3YUCHUS U CII0KHOCTh OCBOCHUS yueOHOTO MaTepraia MOTYT
BapbUpPOBATHCS B 3aBUCHUMOCTH OT YPOBHS MO3HABATEIBHOTO M AMOIMOHAIBHO

JJUIYHOCTHOI'O pa3BHUTHsA, KOHKPCTHBIX CHIIbHBIX H cia0BIX CTOPOH YyYHalerocsa ¢

PAC.



5. KoMaHnHbIl OAX0A — JUISl IOTYYEHHS] YCTOMYUBBIX PE3yJbTaTOB, MOJHOIIEHHOTO
OCBOCHHSI TMPEIMETHOTO MaTepualia, pa3BUTHUA IKU3HEHHOW KOMIIETEHLIMU
oOyuaromuxcsa ¢ PAC HeoOXoAMMO COIIacOBaHHWE YCHUJIIUN BCEX CHELUATNCTOB,
HEIMOCPEACTBEHHO YYaCTBYIOIIUX B 0O0y4eHUU (yUUTENeH, ThIOTOPOB, MEAaroroB u

CIICOUAJIMCTOB IICUXOJIOTO-IICAAI OTHYCCKOI'O COHpOBO)KI[CHI/IH).

XapaKkTepuCcTHKA 0c00bIX 00pa30BaTeIbLHbIX OTPEOHOCTEH

s addexTuBHON opranu3anuu o0ydenus ydamuxcs ¢ PAC mo npeamerty
«Pu3uka» HEOOXOJUMO ONMUpAThCA Ha Cleayloume ocodble 00pa3oBaTeNbHbIE
NOTPEOHOCTH:

- B HCMOJBb30BaHUM crenuPuuabsix ais oOydaromuxcs ¢ PAC metonos,
METOAMK, MPUEMOB M CIIOCOOOB IMOJIayu y4eOHOro MaTepuaia, HeOOXOAUMBIX JIJIs
YCIICIIHOTO OCBOCHHS 00pa30BaTEIbLHON MPOrpaMMBbl;

- B UCIOJIb30BAaHUU CIEIU(PUYECKUX CPEICTB OOydYeHus (Hampumep,
JOTIOJIHUTENIbHOW BU3yaJIM3aLUN, JOTIOJHUTEIBbHBIX CPEJCTB MOOLIPEHUS U CPENICTB
JUISL CO3JIaHUsI CUTYyalluM ycrexa), Oosiee nuddepeHIrnpoBaHHOM, 'TomaroBoM"
o0y4eHuu;

- B UCIOJIb30BAHUU CPEJCTB, CTUMYJIUPYIOIINX MOTHBALMIO Y4YalIErocs C
PAC x 00y4eHuto, mpex/ie BCEro CBsI3aHHbBIX CO C(epoil er0 HHTEPECOB;

- B CO3JaHUM W MOAACPKKE YETKOM BPEMEHHO-IIPOCTPAHCTBEHHOMN
CTPYKTYpbl 00pa3oBaTeIbHOM Cpeibl, B OpraHU3alliyd KIACCHOTO TOMEIIECHUS U
paboyero wmecrta ydYamierocsi, YMEHBIIAOMEH BO3MOXKHOCTh BO3HHKHOBEHHS
HEeaJIeKBaTHOI'O MOBEJACHUS BO BPEMSI YPOKa;

- B y4eTe OCOOCHHOCTEH CEHCOPHOW UYBCTBHUTEIBLHOCTH (TIPEAYIPEKICHUC
CUTyalllid, CBSA3aHHBIX C CEHCOPHBIM JUCKOMGOPTOM B 3aBUCHMOCTH OT
0COOEHHOCTEH yualerocs);

- B Pa3BUTUHU MOTPEOHOCTH B pEYEBOM KOMMYHUKAIIUU U OKa3aHUE MOMOIIH B
€€ MCIIOJIb30BAaHUHU HETIOCPEICTBEHHO B CUTYyAIlH OOIIEHUS Ha yPOKaX MAaTEeMAaTHKH;

- B HWHAWBUAYAJIU3allun CHCTCMBI OLICHUBAaHUA 06pa3OBaTCHLHBIX



PE3yIbTaTOB;
- B IOJJIEP>KKE MEepPEHOCa OCBOCHHBIX YHHUBEPCAJIBHBIX yYEOHBIX IE€WCTBHIA

U3 OJHOU MpEeAMETHON 00JIaCTH B APYTYIO.

MecTto yueOHOro npeamera « XuMus» B y4eOHOM IJIaHe

B coorBerctBHH ¢ DPI'OC OOO «Xumusa» sBIseTcsa o00s3aTEIbHBIM
npeaMETOM Ha YpPOBHE OCHOBHOro oOmiero oOpaszoBaHus. JlaHHas mporpamma
peayCcMaTpUBAET U3yUeHHUE XUMUU Ha 0a30BOM YpOBHE B 00bEME MO 2 4 B HEJEIIO

B 8, 9 u 10 xmaccax.

COIEPXAHUE YUEBHOI'O ITPEAMETA «XUMUS»

8 KUIIACC

IlepBoHaUYa/bHbIE XUMHUYECKHE TIOHATHS

[Ipenmer xumuu. Ponap XuMHM B JKM3HM 4eloBeka. Terma W BellecTsa.
dusnyeckue CBOMCTBA BelIeCTB. ArperatHoe cocrosiHue BemiecTB. lloHsatue o
METOJIaX MO3HAHUS B XUMHUU. XUMUS B cUCTeMe HayK. UHCThIe BEIeCTBA M CMECH.
CriocoObl pa3zesieHus cMeceil.

ATOMBI M MOJEKYNbl. XUMHUYECKHE dJeMEHTbl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOKHBIC BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas popmysa. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BellecTB. OTHOcUTENbHAsE aToMHasi Macca. OTHOCUTEIbHAS
MOJIEKyIsipHas Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH.

®u3nuecKkrue U XUMHUYECKHUE SIBJICHUS. XUMHUYECKasl Peaklus U €€ MpUu3HaKH.
3aKOH COXpaHEHMsSI MacChl BeIIecTB. XuMHuueckue ypaBHeHus. Kiaccudukarms
XUMUYECKUX peaKkuid (COeAUHEHNUS, pa3JIOKEHHUs, 3aMEIIeHUsI, 0OOMEHA).

XUMUYECKUA HKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TIOCYAOM, C
npaBujiaMi paboOThl B jJabopaTopuu U MpuUEMamMu oOpauieHus ¢ J1abopaTOPHBIM
0o00Opy/IOBaHMEM; H3yUYCHHE W ONHUCaHWEe (PU3MUECKUX CBOMCTB 00pasIon

HEOPraHUYECKUX BEIIECTB; HaOMoAeHNEe (GU3NUECKUX (TUIaBJICHHE BOCKA, TasHUE



JbJa, pacCTUPaHUE caxapa B CTYIIKE, KUTICHUE U KOHEHCAIIMS BOAbI) U XUMUUECKUX
(ropeHue cBeud, NPOKAJIUMBAHHE MEIHOW MPOBOJOKH, B3aUMOJEHCTBHE Mela C
KHUCJIOTOM) SIBJICHUM, HAOJIIOICHUE U OTTMCAHUE TPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pas3noXKeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCJIOTHI C XJIOPUIIOM
Oapusi, pasznoxenue rugapokcunaa Meau(ll) mpu HarpeBaHuu, B3aUMOCHCTBHE
xene3a ¢ pactBopom coiu Mmeau(Il)); nzydenue crnocoboB pazaeneHus cMmecent (c
MIOMOILIBIO MAarHuTa, dbunsTpOoBaHUE, BBIITAPUBAHUE, JACTUILISIINS,
xpomarorpadus), TPOBEJACHUE OYMCTKU TIIOBAPCHHOW COJM; HAOMIOJEeHUE U
ONUCAHUE PE3YIbTATOB MPOBEICHUS OMNbITA, WILUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MacChl; CO3/IaHUE MOJIJICH MOJIEKYJI (IIapOCTEePKHEBBIX).

Baxueiimue npeacraBuTeJ M HEOPraHM4eCKMX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3myxa. Kuciaopoa — 3lI€MEHT U MpoCToe
BelecTBo. HaxokjaeHue Kuciopojga B MNpUpojae, (PUIHUECKHEe W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuasl. [Ipumenenue xucnopona. CrocoObl
NOJIy4eHUs Kucjaopoaa B JabopaTopud U mpombinuieHHocTd. Kpyrosopor
Kuciopoaa B npupojie. O30H — autoTponHas MOAUGPUKALIMS KUCIOPOIa.

TeroBoit 3 PexT XUMHUUECKOW peakIuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DJHAOTEPMUYECKUE peaKuuu. TOIUIMBO: yrojib MU METaH. 3arpsA3HCHHE
BO3/yXa, yCUJIEHNE TAPHUKOBOTO A (exTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon —anemeHT u npoctoe BeuecTBo. Haxox1eHne Bogopoaa B Ipupo/ie,
dusznueckre u XuMUYECKHUe CBOMCTBA, TPUMEHEHHUE, CIIOCOObI moydeHus. KucioTs
U COJIN.

KonmnuectBo BemectBa. Monb. MonsdpHas wmacca. 3akoH ABoraipo.
MoutsipHbiii 006EM Ta30B. PacuéThl M0 XUMHUUYECKUM YpaBHEHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBophI.
HachlieHHble M HEHACHINIEHHBIE PAaCTBOPLL. Pacmeopumocms eéewecmeé 6 6ooe.*
MaccoBas 70Ji BEIIECTBAa B pacTBope. XUMHUYECKHUE CBOMCTBA BOJbl. OCHOBaHMSI.
Ponp pacTBOpoB B mpupone M B KU3HHU 4eJ0BeKa. KpyroBopoT BOAbI B MPUPOE.

3arpsi3HeHrEe NPUPOIHBIX BOJA. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

! Kypcuom 0603Ha4YeH yqeOHBINH MaTepHall, KOTOPBIH U3ydaeTcs, HO HE BHIHOCUTCS Ha TIPOMEKYTOYHYIO M HTOTOBYIOATTECTAIIHIO.
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Knaccuduxanusa neoprannueckux coenuneHui. Oxcunbl. Knaccudukanms
OKCUJIOB:  cojeoOpasytoniue  (OCHOBHBIE, KHCIOTHbIE, amdoTepHble) W
HecoseoOpasyronue. HomeHknatypa okcuaoB (MEXIyHApOAHAs U TPUBHUAILHASA).
du3nuecKrue U XMMHUYECKHE CBOWCTBA OKCUIOB. [loydyeHrne OKCUI0B.

OcHoBanus. Krnaccudukanuss OCHOBaHUN: MIENOYM U HEPACTBOPUMBIE
ocHOBaHMA. HomeHknaTypa OCHOBaHMM (MEXAyHapoJIHas W TpPUBHAJIbHAA).
du3nueCcKrue U XMMHUYECKUE CBOKMCTBA OCHOBaHUM. [loryueHne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. Homenkinatypa Kuciaot (MexxayHapoaHas
U TpuBHaIbHas ). DuU3nyeckue U XMMUYECKUE CBOMCTBA KUCIOT. Psig akTMBHOCTH
metaioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenknatypa cosneit (MexyHapoaHasi U TpUBUATIbHAS).
duznuecKue 1 XMuMHYECKHUE CBOKCTBA conel. [lomyuenue cosei.

I'eneTnyeckas CBsA3b MEXKAY KJIACCAMH HEOPTaHUYECKUX COEAUHEHU.

XUMHUYECKUA SKCIEPUMEHT: KAYECTBEHHOE OINpPEIEICHUE COAECPKAHUS
KHCTIOPO/ia B BO3/AYXE; MOTyYeHUE, COOMpaHne, paclio3HaBaHUE U U3yUEHUE CBOWMCTB
KHACTIOpO/ia; HAOJIOIEHHE B3aMMOJEHCTBUSI BEUIECTB C KHUCIOPOJOM U YCIOBHS
BO3HUKHOBEHUS U MpEKpalleHusi ropeHus (moxapa); 03HaKOMIJIEHHE ¢ 00pa3laMu
OKCUJZIOB U ONHCAHHE MX CBOMCTB; TOJy4YeHHE, COOHMpaHWe, PACIIO3HABAHUE H
U3Y4YEHUE CBOMCTB BOJOpOJa (TOpPEHHE); B3aHUMOJECHCTBHE BOAOPOJA C OKCHAOM
menn(Il) (Bo3MOXXHO HMCTIOJIB30BaHHWE BHEOMATEPHAIOB); HAOIIOJeHUE O0pa3IoB
BEIIECTB KOJUYECTBOM | MOJIb; UCCIIEOBaHNE OCOOEHHOCTEH PaCTBOPEHUS BEIIECTB
C pa3IM4YHOM pAaCTBOPUMOCTHIO; IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MaccOBOM J0Jie PacCTBOPEHHOTO BEUIECTBA; B3aUMOJICUCTBUE BOJBI C METallJlaMU
(matpuem ©  KanmblHeM) (BO3MOXKHO HCIIOJIb30BaHUE BHUIECOMATEPHUAJIOB);
ONpPEAECIECHUE PACTBOPOB KHUCIOT W MICJIOYEH C TIOMOUIBIO HWHIAWKATOPOB;
uccienoBaHue o0pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KIIACCOB;
HaOJIOICHNE M3MEHEHHS OKPACKU WHIMKATOPOB B PACTBOpPAX KUCIIOT U IIEIOYEH;
u3yueHue B3aumojierictBust okcuia meau(Il) ¢ pactBopom cepHOt KUCAOTHI, KUCIIOT
C METaJulaMH, PEaKUi HEWTpaIu3alnM; MOJyYEHHE HEPACTBOPUMBIX OCHOBAaHUM,

BBITCCHCHHC OAHOIo MEeTaljia Apyrum mus3
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pacTBOpa COJH; PELICHHUE DSKCIEPUMEHTAJbHBIX 3a7ad no TeMe «Baxnenmmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuonnuyecknit 3axkoH u Ilepumoamyeckas cucTeMa XHMHYECKHUX
iemenToB JI. WU. MenageneeBa. CrpoeHne aroMoB. XHMHYECKAs] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble TONBITKH KIaCCU(UKAIUM XUMHYECKUX 3ieMeHTOB. [loHsiTue o
IpyINax CXOJHBIX DJJIEMEHTOB (IIEIOYHBIE U IIEJIOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(OTEPHBIE OKCUIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMUYECKUX 3J1€MEHTOB /I,
N. MenneneeBa. KopotkonepuoaHnas u ayimHHONIepruoaHas Gopmel [leproanueckoit
cuctembl xumuueckux syiemeHtoB JI. WM. Menneneesa. Ilepuonbl W rpymnmbl.
DU3NYECKUN CMBICIT OPAAKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M3oTonel. Dnekrponbl. CTpoeHue
ANEKTPOHHBIX  000JI04€K aToMOB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB
[Tepuognueckoit cuctemsl JI. WM. MenpaeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosioxxeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHUSl pPaJnyca aTOMOB XHMHYECKHUX JIIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB MO TPYIIAM U NEpUuoaaM. 3HaUYCHUE
[Tepunoauueckoro 3akoHa u [lepruoanyecKko CUCTEMbI XUMHUYECKHUX JIIEMEHTOB IS
pa3BuTHs Hayku U nipaktuku. 1. . MeHnneneeB — y4€HbIid U TPaXIaHUH.

Xumuueckas cBs3b. KoBaneHTHas (MossipHasi U HEMOJISIPHAS) CBS3b.
DNEeKTPOOTPUIATEIbHOCTh XUMHUECKUX 3J1IEMEHTOB. IOHHasI CBSI3b.

Crenenp okucieHusa. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH.
IIpotecchl okucieHus: 1 BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

XVWMHUYECKHA SKCIEPUMEHT: H3y4eHHEe OOpaslloB BEIIECTB METAJUIOB H
HEMETAJUIOB; B3aMMOJAECHCTBUE THUIPOKCUJA LHMHKA C PACTBOPAaMH KHCIOT U
LIEJIOYEHN; MPOBEACHUE OMNBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-

BOCCTAHOBUTEIIBHBIX PEaKIUil (TOpeHre, peakiuu pa3aoKeHUs, COCAUHEHNUS ).
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MexnpeaMeTHbIe CBA3U

Peanuzamust MeXNpeaMETHBIX CBSI3€d NpH HM3yYeHHH XHMUU B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIMOJIb30BaHWE KaK OOIMX ECTECTBEHHO-HAyYHBIX
MOHATUHN, TaK W TMOHATHHN, SBISIOUINXCS CUCTEMHBIMU IS OTACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTeCTBeHHO-HAYYHBIE TIOHATHUS: HAyYHBIH (akT, TMIoTe3a, Teopus,
3aKOH, AaHaiM3, CHHTE3, KIacCupUKalus, MEePHOANYHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJICITMPOBAHKE, U3MEPEHHUE, MOICITh, SIBIICHHUE.

dwusuka: MaTepus, aTOM, SJEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH/I, ©30TOIIHI,
pPalMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYCCKUU 3apsiji, BEHIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3NYCCKUE BEIWYWHBI, CIUHUIIBI
MU3MEPEHHSI, KOCMOC, TIJIaHEThI, 3BE3/161, COJHIIE.

buonorus: poTocunTes, ApIxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, MTOJIE3HbIE

HNCKOITAaCMBIC, TOINIMBO, BOOAHBIC PECCYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKkuusi

[Tepnoanueckuit 3akoH. [leproanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWMCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KaJIbLUI U UX COCTMHCHUN
B COOTBETCTBUHM C MOJIO)KEHUEM AJIEMEHTOB B [leprnoanueckoit cucTemMe U CTpOCHUEM
HUX aTOMOB.

CtpoeHue BemiecTBa: BUIbl XHMHYECKOW CBS3M. THIBI KPUCTALIAYECKHUX
pELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUMNA KPUCTAIIMYECKOW PEIIETKH U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOpPraHUYECKHUX BCILICCTB
(MexayHapoHasl U TpUBUAJIbHAS ). XMUMHUYCCKHE CBONCTBA BEIIECTB, OTHOCSIITUXCS
K pa3IM4HbIM KjJaccaM HEOPraHMYECKUX COCIMHECHUN, TECHETUYECKas CBS3b

HCOPraHN4CCKHUX BCIICCTB.
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Knaccudukanys XuMu4ecKux peakiui no pa3inyHbIM NpU3HaKaM (TI0 YUCTY
U COCTaBy YYacTBYIONIMX B PEAKIHUHM BEIIECTB, MO TEIJIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENICHEW OKMCIICHHS XMMHYECKHX AJIEMEHTOB, IO OOpaTUMOCTH, MO
YYacTHIO KaTajau3atopa). DK30- U DHIAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoct xumuuecko peakuuu. Ilonstue 006 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TEPOrE€HHBIX
peakuusax. [lowamue o xumuueckom paeHogecuu. Daxkmopwul, eruAOWUE HA
CKOPOCMb XUMUUECKOU PeaKyuu U NOAOHCEHUE XUMULECKO20 PABHOBECUSL.

OKHUCIUTENIPHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU, DJIEKTPOHHBIN  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIILHOM pEeaKIuu. CocraBneHue ypaBHEHUM
OKUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIMA €  HCIOJBb30BAHHEM  METOJIa
AIIEKTPOHHOTO OanaHca.

Teopust HNEKTPOIUTUUECKON JUCCOLMALIAN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katronsl, annonsl. MexaHuW3M IUCCONMANMHA BENIECTB C PA3JIUYHBIMUA BHIAAMH
xumMudeckon cBsizu. Crenenn auccorumanyu. CUiabHbIE U C1abble dJIEKTPOIHTHI.

Peakiiuu nonHoro ooMeHa. Y clioBHs MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpallEHHbIE HWOHHBIC ypaBHEHHUs peakuuii. CBOWCTBAa KHUCIIOT,
OCHOBAHUM U COJICH B CBETE MPEJICTABICHUH 00 JIECKTPOJIMTHUCCKON THCCOIMAITIH.
KauecTBeHHbIE peakiiuu Ha UOHBL. [lonsamue o eudpoause conell.

XUMHYECKUN SKCIEPUMEHT: O3HAKOMIICHUE C MOJEISAMU KPUCTALIMYECKUX
PEMmETOK HEOPraHMUECKUX BEIIECTB — META/NIOB U HEMETAIIIOB (rpaduTa u amMasa),
CJIOXHBIX BEIIECTB (XJIOpWJA HATpHUsl); HMCCIETOBAHUE 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOW pEeaKIud OT BO3JICUCTBUSA Pa3IMUHBIX (PAKTOPOB; HCCIICIOBAHUE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpolEecca JAUCCOUUALNAMN KHUCIIOT,
meao4el U cojiel (BO3MOXKHO HCIIOJb30BaHUE BHUACOMATEPUANIOB); MPOBEICHUE
OTBITOB, WUIIOCTPUPYIOIIUX TPU3HAKK TPOTEKaHUS peaKIuii HOHHOro oOMeHa
(oOpazoBaHme ocanaka, BBIJICIICHHWE Traza, oOpa3oBaHWE BOJBI); OIIBITOB,

WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
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(ropeHue, peakiuu pa3ilokKeHUs, COCIUHEHUS); pacro3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBI0 KAYECTBEHHBIX PEAKIMA HA HOHBI; PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aa4.

HemeTta/uibl 4 MX cOeIMHEHUS

OO6masi xapakTepucThka TrajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEII[ECTB — raJJor€HOB. XUMHUYECKHE CBOMCTBA HA MpUMEPE XJiopa (B3aUMOJICHCTBUE
C MeTaJUlaMH, HeMeTaJUlaMH, IeiodaMu). XJopoBojoposa. CossiHas KHUCIIOTa,
XUMHUYECKHE CBOICTBa, IMOJy4YeHUEe, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPOJa HA OPTaHU3M 4YesioBeKa. BakHel e XJI0puasl U UX HAXOXKICHUE B
pUpOJE.

O6mas xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTENICHU OKUCIICHUSI.

Crpoenue u GhU3MIECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIIOPOJIa U CEPHI.
AnnoTporHbie MOAU(PUKAIIMU KUCIOPOJa M CEpbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBoziopo, cTpoeHue, pusndeckue u xumudeckue cBorctBa. OKCUIBI Cephbl Kak
NPEeICTAaBUTENN KUCIOTHBIX OKCUI0B. CepHast KuciaoTa, (GU3NIecKue 1 XUMUUECKHE
cBoiicTBa (0OIIME Kak TpPENCTABUTENs Kiacca KHUCIOT U crenuduueckue).
XVWMHUYECKHUE PEaKIIUH, JIKAIINEe B OCHOBE MPOMBIIIIEHHOTO CIOCO0a MOJy4eHUS
cepHoit kucnoTel. [Ipumenenne. Cosi CepHOM KUCIIOThI, KAUECTBEHHAs PEaKIus Ha
cynbdar-uoH. HaxoxneHue ceppl U €€ COCNMHEHUN B TPHUPOJE. XUMHUUYECKOE
3arpsA3HEHUE OKPYXAIOWIEH Cpelbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHUSI.

OO6mrast xapaktepucTuka 3MeMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHE B MpUpPOe, PU3NYECKUE W XMMHYECKUE CBONCTBA.
KpyroBopot a3ora B npupojae. AMMHaK, ero (PU3NISCKHEe U XUMHUCCKHUE CBOMCTBA,
nonyyeHne W npumeHenue. Coid aMMOHMS, HX (U3UYECKHE U XUMHUYECKHE

CBoiiCTBa, mMpuMeHeHue. KaudecTBeHHas peakiusg Ha HOHBI aMMOHUA. A30THas
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KHCJIOTa, €€ TMojydeHue, (puznueckue U XUMHUYECKHE CBOMCTBa (00IIuEe Kak
MpPEeACTaBUTENS Kiacca KUCIOT U crnenuduyeckue). Mcnoib3oBaHUE HUTPATOB U
coJieil aMMOHHS B KaUECTBE MUHEPAJIBHBIX YA00peHH. XUMUYECKOE 3arps3HEeHHUE
OKpYXalolel cpelbl COCAMHEHHSIMHU a30Ta (KUCIOTHBIE AOXKIH, 3arps3HEHHe
BO3/1yXa, MOYBBI U BOJIOEMOB).

docdop, amnorponnbie Moaupukanuu Gocdopa, puznyeckue 1 XUMUYECKHE
cBoictBa. Oxcun docdopa(V) u pochopHas kuciaora, GU3NUECKUE U XUMUIECKUE
cBOiicTBa, mosyueHue. lcmonp3oBanue ¢ochaToB B KaueCTBE MHUHEPATBHBIX
yI0OpeHui.

O6mas xapakrtepuctuka 31eMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIC CTEIEHH OKHUCIEHUS HA JKUBBIE OPraHU3MBI, MOJIYYCHUE U
npUMEHeHHe. JKOJOoTUYecKue MpobsieMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (IV);
rUnoTe3a rio0ajibHOr0 TMOTEIUICHHUS KJIMMaTa; MapHUKOBBIA 3 dexT. YronbHas
KACTIOTa W €€ COJM, UX (PU3NYECKHEe W XHMMHUYECKHE CBOMCTBA, MOJYYCHHE U
npuMmeHenne. KauecTBeHHass peakuus Ha kapOoHaTHOHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CETHCKOM XO35HCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEHIECTBAX KAKO COCIMHEHUSX
yriaepona (MeTaH, 3TaH, 3TWIEH, alleTWIECH, 3TaHOJ, TJIUUEPUH,YKCYCHAsl KUCJIOTA).
Ux cocmas u xumuueckoe cmpoenue. IloHsiTHE O OHMOJOTHYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, Oeikax, YIrJIeBOJaXx — M WX pOJM B KU3HU 4YEIOBEKa.
Mamepuanvruoe eouncmeo opeanuyeckux U HeOpeaHUUecKux coeOUuHeHull.

KpemHunii, ero ¢usnueckue #u XHUMHYECKHE CBOWCTBA, TOJNYYCHHE U
npumenenue. CoequHeHMs KpeMHus B npupojae. Ooiue npeactaBieHust 00 okcuae
kpemaust (IV) m kpemuueBoit kuciore. CHIMKAThl, UX HCIOJB30BaHHE B OBITY,
MEIUIMHE, MPOMBILIJIEHHOCTH. Baoicheuwue cmpoumenvhvle Mamepuansl.
Kepamuka, cmekno, yemenm, 0OemoH, oscenezobemon. Ilpobremvl 6Gezonacnozo
UCNONIL30BAHUSL CMPOUMETLHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKHH SKCIIEPUMEHT: U3ydeHHEe 00pa3I[0B HEOPTaHUYECKUX BEUIECTB,
CBOMCTB COJISTHOM KUCJIOTBI; TPOBEJICHUE KAU€CTBEHHBIX PEAKIINI Ha XJIOPUIUOHBI U

Ha6J'IIOI[eHI/IC IMIPU3HAKOB HUX IMPOTCKAHMHA; OIIbITHI, OTPpAXKAIOIIHUC (1)I/IBI/II-ICCKI/IC u
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XUMUYECKHE CBOMCTBA TaJIOTEHOB U MX COEJUHEHHUM (BO3MOXHO HCIIOIh30BAHUE
BHUJICOMATEPUATIOB); O3HAKOMJIGHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIOB);
O3HaKOMJIEHHE ¢ 00pa3liaMu Cepbl U €€ COeJUMHEHUSMU (BO3MOYXKHO HCIOJIb30BaHHE
BHJICOMATEPUAJIOB); HAOJIOJEHHE TIpoliecca OOyTiMBaHUs caxapa Moj JAeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3yYEHUE XHMHUUYECKUX CBOMCTB
pa30aBIEHHON CEpHOM KUCIIOTHI, MPOBEICHUE KAaUeCTBEHHON peakIuy Ha Cyyibdar-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEKAHMS; O3HAKOMJIEHHE C (PU3HMYECKUMHU
cBoiicTBamMu aszora, (ocdopa um ux coeauHEeHUH (BO3MOMNKHO HCIOJIB30BAHUE
BUJIeOMaTepuanoB), oOpasaMu a30THBIX U (HOCHOPHBIX yAOOpEHU; MOTydeHHE,
coOupaHue, paclio3HaBaHUE W M3y4YEHHWE CBOMCTB aMMHaka;, IMPOBEJCHUE
KaueCTBEHHBIX PEaKIIUi HA MOH aMMOHMS U PochaTHOH U U3YUYCHHUE TTPU3HAKOB MX
MPOTEKAHUsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEJbIO
(BO3MOKHO HCIIOJIb30BAaHUE BUJICOMATEPHUAIIOB); U3y4deHHe Mojiernen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢QyepeHa; O3HAKOMIICHHE C
IPOIECCOM  acOpOLMKM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOICTBOM MPOTUBOTa3a; MoJydeHUE, cCOOMpaHue, pacro3HaBaHUE U U3YYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a; MPOBEIEHNE KaYECTBEHHBIX PEeaKIuii Ha KapOOHAT- U
CWIMKAT- HMOHBI U U3YYCHUE TMPU3HAKOB HUX TMPOTEKAHUS; O3HAKOMJICHUE C
NPOIYKIUEH CHIIMKATHON MTPOMBIIINICHHOCTH; PEIICHUE SKCTIEPUMEHTATBHBIX 337124

1o TreMe «BakHenmnine HeMeTaJUIbl U UX COETUHEHUS.

10 KJIACC

MeTtajuiibl 1 MX COCAMHEHUS

OO611ast xapakTEepUCTHKA XUMUUYECKUX DJIIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux mnonoxeHus B llepuonnueckoir cucremMe XuMHUYECKUX d3nemeHtoB [J[. .
MenneneeBa u ctpoeHusi aromoB. CTpoeHue meramioB. Metannuueckas CBsI3b U
METAJUIMYECKasl ~ KpUCTa/NIMueckas  pemeéTka.  DJIEKTPOXMMHUYECKUU  psif
HaMpsHKeHUH MeTaoB. PU3NYECKHe W XMMHUYECKHE CBOMCTBA MeTaiuioB. OO0mue
crocoObl monyyeHus: MmeTauioB. [loHsSTHE O KOpPpPO3UMM METANJIOB, OCHOBHBIE

crocoObl 3aluThl UX OT Koppo3uu. CmiaBel (CTajlb, YYTyH, AIOPAJTIOMUHHM,

17



OpoH3a) U UX MPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[I{emounble MeTaLIBL: MOJIOKEHUE B [lepuoandeckoi cucteMe XUMUYECKUX
anemeHToB JI. M. MenneneeBa; CTpoeHUME HX aTOMOB; HAXO0XIECHHUE B IIPUPOJIE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCuabl U
TUAPOKCUABI HATPUS U Kaiusl. [[puMeHEeHnE IEeTOYHBIX METAIUIOB U UX COETUHEHUIA.

IllenouyHo3eMeNbHBICE METAJIbl MAarHuid HW  KaJdblMH: TOJIOKCHHUE B
Ilepuonnueckon cucteMe XuMu4eckux aneMeHToB 1. 1. MenaeneeBa; ctpoeHue ux
aTOMOB; HaxoJIeHue B npupojae. Ou3znyeckue U XuMUUYECKUE CBOMCTBA MarHusl 1
Kanbpus. BaxuHeimme coeIMHEHUS KalbIUs (OKCHUI, TUIPOKCHI, coin). KECTKOCTD
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

AnrOMUHUI: TTONIO)KEeHHE B [lepnoandeckoi cucreMe XUMUYECKUX AIIEMEHTOB
J. . MenneneeBa; CTpoe€HHE aToOMa; HaxoxXAcHUE B Ipuponae. Pusnyeckue U
XUMHYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA M THIPOKCUAA
AITFIOMHUHMUSL.

XKeneso: nonoxenue B Ileprnoanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHneneeBa; CTpOE€HHE aTOMa; HAaXOXKJIEHHE B mpupoje. Pu3nUecKue Hu
XUMHYECKUE CBOMcTBa xene3a. Okcuapl, ruapokcuabl u conu xenesa (II) u
xenesa(Ill), ux cocras, CBOMCTBA U MOJTyUYCHHE.

XVMMHUYECKUA HKCIIEPUMEHT: O3HAKOMJIEHHE C o0pa3liaMd METaIOB H
CIUTAaBOB, WX (U3MYECKUMHU CBOMCTBAMHU; H3YYEHHE PE3YJIbTaTOB KOPPO3UU
METAUIOB  (BO3MOHO  MCIIOJB30BAHME  BHJIEOMATEPUANOB), OCOOEHHOCTEM
B3aUMOJICHCTBHS OKCHJA KaJlbLMs U HAaTPUsS C BOJOM (BO3MOXXHO HMCIOJb30BAHUE
BHJIEOMATEPHUAJIOB); MCCIIEIOBAaHUE CBOWCTB >KECTKOW BOJBI; IPOLIECCa TOPEHHUS
Keye3a B KUCJIOpoJe (BO3MOXKHO MCIOJB30BaHUE BHIEOMATEpPUANIOB); IPU3HAKOB
IIPOTEKAHUS] KAYECTBEHHBIX pPEAKUMN Ha HMOHBI (MarHus, KajabLus, aJIOMHUHUS,
uuHka, xenesa (II) u xenesza (III), meau (I1)); HaOmr0IeHNE U ONTUCAHUE TPOLIECCOB
OKpAIIMBAaHUS IUIAMEHUM HWOHAMHU HATpHs, Kalusig M Kajablus (BO3MOXHO
UCIIOJIb30BaHUE  BHUJCOMATEPHANIOB); HUCCIEIOBaHHE aM(OTEpHBIX CBOMCTB

I'mapoKCuaa aJdlOMHHHA W THAPOKCHAA IHKMHKA, PCHICHUC JKCIICPUMCHTAJIbHBIX
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3a71a4 1o Teme «BaxHenime MeTaibl U UX COCIUHEHUS».

XuMHSA U OKpYKAOUIas cpela

Hosele marepuainsl 1 TexHonoruu. BemecTsa 1 MmaTepuasnbl B IOBCEIHEBHOM
KU3HU YeJIOBEKA. XHUMHUS M 310pOBbE. be3ornacHoe HCMmob30BAHUE BEUIECTB U
XUMUYECKUX peakiuid B ObITy. IlepBas momomis Npu XUMHYECKUX OKOrax H
oTpaBieHUsAX. OCHOBBI IKOJOTMYECKON TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE
OKpYy>Karolen cpenbl (mpeaenbHas JomycTuMasi KoHnneHTpanus Bemects — [1K).
Ponp xumMuu B penieHun 3K0JIOrMYeCKUX MpooIieM.

[IpuponHble UCTOUHUKU YTIAEBOJOPOJOB (YroJib, IPUPOJHBINA ra3, HE(PTH),
MPOJIYKTHI UX TIEPepabOTKH, UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH.

XUMHUYECKUNA OKCIEPUMEHT: H3y4YeHHE OOpas3IoB MaTepuaioB (CTEKIIO,
CIJIaBbI METAJUIOB, TIOJIUMEPHBIC MaTCPHUAIIBI).

MexnpeaMeTHbIe CBA3U

Peanuzamusa MexnpeaMETHBIX CBA3€M MpU U3YyYCHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIIOJIb30BaHWE KaK OOIMX €CTeCTBEHHO-HAaYYHBIX
IOHATHUM, TaK U MOHATHUM, SBIISIFOIIUXCSA CUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OO0mure ecTeCTBEHHO-HAYYHbIEC TMOHSTHS: HAy4HbIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccuuKaius, TNEePUOJUYHOCTh, HaOIIOACHHE,
JKCIIEPUMEHT, MOJIECIMPOBAHUE, HU3MEPEHHUE, MOJEIb, SBJIICHUE, IapHUKOBBIN
a3 eKT, TeXHOIOTHS, MaTePUAIIbI.

dusznka: Marepusi, aTtoM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMNbI, PAaTAUOAKTUBHOCTb, MOJICKYJA, SJICKTPUYECKUU 3apsil, ITPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIWYWHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, napixanue, O6mocdepa, sKocucTEMA, MUHEPAIHHBIE
yAOOpEHHUs, MHUKPOAJIEMEHThI, MaKpOA3JEMEHThl, [MUTATEIbHbIC  BEIIECTBA.
I'eorpadus: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE MOPOABI, MOJIE3HBIC
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HCKOIIa€MbI€, TOILUIUBO, BOJAHBIE PECYPCHI.

I[IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA YYEBHOT'O ITPEJIMETA
«XUMUSA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUMA

Pe3ynbTaThl 00yueHus mo yueOHOMY IIpeaAMETy «XUMUs» B OTHOILICHUH BCEX
oOyvaromuxcs ¢ PAC oreHuBarOTCS MO OKOHYaHUM OCHOBHOTO OOIIETro
o0pa3zoBaHwUsl.

C yuyetom auddepeHImpoBaHHOTO XapakTepa TpeOOBaHUM K TIIaHUPYEMbIM
oOpa3oBaTeIbHBIM pe3yJibTaTaM TEKyIlas W TPOMEXKYTOUHas aTTecTalus IIo
ydeOHOMY TipeaMeTy «XUMHUsS» TPOBOIAUTCS C HCIOJIb30BaHUEM HE TOJIBKO
CTAaHJAPTU3UPOBAHHBIX, HO W  pa3pabOTaHHBIX TIEJAroroM  KOHTPOJBHO-
U3MEPUTEIILHBIX MaTepPUAJIOB.

[Ipumenenue k 00y4aromMMCcs BHEUTHUX CTaHAAPTU3UPOBAHHBIX IMPOLEIYD
OLICHKU JOCTIKEHUH TIO0 MpPEeaMEeTy, B TOM YHUCJE BCEPOCCUMCKHE MPOBEPOUYHBIC
paboThl, TPOBOAUTCS  TOJBKO C  paspeuieHusi poauTened  (3aKOHHBIX
npeacTaBuTeneii) ooydaronuxcs ¢ PAC u/unu ¢ pa3penieHus: caMux yJamuxcs, Ipu
JOCTHKEHUHU UMH 1 6-JIeTHEro Bo3pacTa.

Pe3ynpTaThl MPOMEKYTOUHOM aTTECTAlUU MCIIOJIB3YIOTCS MpU pa3paboTke u
KOPPEKTHPOBKE aIallTUPOBAHHON 00pa30BaTEIBHON MPOTrPaMMBbI 00YUYaIOIIUXCS.

N3ydeHne XUMHM B OCHOBHOM IIIKOJIE HAampaBlI€HO Ha JIOCTHUKEHHE
OOyYarOMMMHCS JIMYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX PE3YJIbTaTOB
OCBOEHUS YUEOHOT0 IIpeIMETA.

JINYHOCTHBIE pe3yJabTATHI

JIM4HOCTHBIE PE3yJAbTAaThl OCBOEHUSI MPOTPaMMbl OCHOBHOIO OOWIEro
o0pa3oBaHUs JOCTHTAIOTCS B XO0JI¢ OOYYEHUS XWMHH B €IWHCTBE YYEOHOU W
BOCIIUTATENIbHOM JedaTesibHOCTH OpraHu3alid B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU UM JIyXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMH,

IIPpUHATBIMA B O6I].[€CTB€ [mpaBuJIaM W HOPpMaMM IIOBCACHHA H CHOCO6CTB}’IOT
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IpoleccaM CaMONO3HaHUs, CAMOPA3BUTHS U COLIMATIM3ALIMH 00YYarOIINXCS.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAIOT CHPOPMUPOBAHHOCTH, B TOM YHCIIE B
YacCTH:

IlaTpuoTHYECKOr0 BOCIUTAHUS

1) 1[EHHOCTHOI'O  OTHOIICHHUS K  OTCUECTBCHHOMY  KYJIbTYPHOMY,
HMCTOPUYECKOMY M HAYYHOMY HACIIEUIO, TOHUMAaHUs 3HAYEHUS] XUMUYECKON HayKu
B JKM3HM COBPEMEHHOIO OOLIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOU
uHpopmaler o TepeloBbIX JOCTHKEHMSIX M OTKPBITUAX MHPOBOM U
OTE€YECTBEHHON XMMHH, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE
MUpa 1 00111eCTBa;

I'pakaaHckoro BocnMTaHus

2) TpejCTaBICHUS O COIMAIBHBIX HOPMaX W TMPaBUIAX MEXIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIEeNOBATENbCKOW, TBOPYECKOM M APYrHX  BUJAX
JESTENBHOCTU; TOTOBHOCTH K Pa3HO-OOpa3HOM COBMECTHOM AESATENHHOCTU TNpHU
BBIMIOJTHEHUN Y4€OHBIX, TO3HABaTEIbHBIX 3a/a4, BBIIOJIHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B TIpOIIecce 3TON y4eOHOM IeATeTbHOCTH; TOTOBHOCTH OIIEHUBATh
CBOE MOBEJACHUE M IOCTYNKH CBOMX TOBApHUIIEH C MO3WLMH HPABCTBEHHBIX U
IPaBOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEICTBUI IOCTYNKOB;

IleHHOCTH HAYYHOT' 0 IO3HAHUS

3) MUPOBO33PEHYCCKUX IMPEACTABICHUH O BEIIECTBE W XHUMHYCCKOU
pEakUHH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Da3BUTHS HayKu U
COCTaBJISIIOIIMX OCHOBY MJIi TMOHUMAHHUS CYIIHOCTHM HAay4YHOW KapTHUHBI MHPA;
IIPEICTABICHNI 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI IPUPOABI, B3AUMOCBSA3IX
YeJI0BEKa C MPUPOJHOMN CPEAOM, O POJIM XMMUH B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX HA TOJYyYCHHE HOBBIX 3HAHUU
[0 XUMHH, HEOOXOJUMBIX 7151 O0BSICHEHHS Ha0II01aeMbIX IIPOLIECCOB U SIBJICHUI;

5) mo3HaBaTeNbHOM, WH()OPMAIIMOHHON M YHTATEIICKOW KYJIBTYPHI, B TOM
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YHUCJI€ HABBIKOB CaMOCTOSITEIbHON pPadOThl C Y4EOHBIMM TEKCTaMHU, CIPABOYHOU
TUTEpaTypor, JOCTYNMHBIMH TEXHUUYECKHMH CpEICTBAaMU HMH(OPMALMOHHBIX
TEXHOJIOTHH;

6) uHTEepeca K OOYYCHHMIO U MO3HAHUIO, JIOO03HATEILHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K camM00Opa3oBaHUI0, TPOEKTHOM W HMCCIIEI0BATEIbCKOM
NEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH U YPOBHSA OOYy4YECHHS B
JIATbHEUIIIEM;

@®opMupoBaHNs KYJbTYPbI 310POBbS

7) OCO3HaHMsI LEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HMU, OCO3HAHUS TOCIEIACTBUA U
HETPUSATUS BPEIHBIX MPUBBIUEK (YyHOTpeOJEeHUS aJKOroJisi, HAPKOTUKOB, KypeHHUSI),
HEOOXOAUMOCTH COOJIFOZICHUS TMpaBWI OE30MaCHOCTH TMPU  OOpAIlCHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

Tpynosoro Bocnuranus

8) mHTepeca K MPAKTUYECKOMY Pa3IMYHOTO pOJia, YBaXKCHHE K TPyAy H
pesynbTrataMm; YCHemHoW mnpodecCHOHANbHOW  JeATEIbHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHU; TOTOBHOCTh aJaTUPOBATHCS B MPOGECCUOHATBHON CpEIE;

IKOJIOTHYECKOTr0 BOCTIMTAHHUS

9) SKOJIOTHYECKHU IEIeCO00Pa3HOr0 OTHOIICHUS K MPHPOJE KaK MCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUS [IEHHOCTH 37J0POBOTO U
Oe3omacHoro oOpasza »KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY
bu3nueckoMy M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHUS IIEHHOCTH COOJIOJEHUS
mpaBmiI 0€30MMaCHOTO MOBEICHUS TPU PabOoTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIOCH;

10) cocoOHOCTH NPUMEHSATH 3HAHUS, MOJIyYaeMbIe NMPH W3YYCHHU XUMUH,
JUISL PELICHHS 3a]1a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOJHON CPEIOM, TTOBBIILICHUS
YPOBHSI  DKOJIOTMYECKON  KYJIbTYphl, OCO3HaHUS TIJ00AIbHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEN UX PEIIeHUs! TOCPEACTBOM METOAOB XUMUHU;

11) SKOJOTMYECKOrO MBIIIICHHUS, YMEHHUS PYKOBOJCTBOBAaThCS WM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHUKE.
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VY ob6yuaromuxcs ¢ PAC Bo3M0XHA MCKaKEHHOCTb U 3a/1€PXKKa TOCTUKEHUS
JUYHOCTHBIX  pPE3yJIbTaTOB, CBs3aHHAs MPEXAE BCEro C HEAOCTaTOYHOM
c(OpPMHPOBAHHOCTBIO CAMOCO3HAHUSI M CaMOOLICHKHM, a TakKe MpeodiialaHueM
MH(AHTUIIBHBIX MPEACTaBICHUI 0 cebe B OJIPOCTKOBOM BO3pacTe. Y IMIKOJbHUKOB
¢ PAC wuwacto HaOmOmaroTCsl BBIPAXKEHHBIE CIIOKHOCTH OCO3HAHHS CBOEH
COLIMAJIbHOM WJEHTUYHOCTHU, CIOKHOCTU B MOHUMAHMM M TPHUHITHU LEHHOCTEH,
HOPM M TpPaBWJ, ONPEACISAIONMX TOBEJACHHE THUIMYHO Pa3BUBAIOLINXCS

CBCPCTHHKOB.

MeTtanpeaMeTHbIE Pe3yJabTaThl

[TockonbKy HapyIIEHUS COIMATLHOTO B3aUMOJICHCTBHS U OOIIIEHUS HE TOJIHKO
BXOJSIT B CTPYKTYPY HApYILICHUH MPU PACCTPOMCTBAX AYTUCTUUYECKOTO CIIEKTpa, HO
U SIBJIAIOTCS CTOMKHMMM U TIPOSIBIAIOTCS Y Beex Juil ¢ PAC Ha mpoTsSKeHUU Bce
XKU3HU, (HOpMHUpOBaHHE KOMMYHUKATUBHBIX YVY][ y yuammxcs ¢ PAC tpeOyer
HAIIPaBJICHHOI'O0 TEAaroruyeckoro BO3JEHCTBUS Kak B YpPOYHOH, Tak H BO
BHEYPOYHOM JEATETbHOCTH YYaIlIUXCs, a TAKXKE B paMKaxX KOPPEKIIMOHHON PabOTHI.

B cocraBe MeranpeIMETHBIX pPE3YyIbTATOB BBIACISAIOT 3HAUYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHHS OOIICHAYYHBIC TOHATHUS (3aKOH, TEOPHs, IPUHITHII,
rurnoresa, pakr, CucTema, MpoIecc, SKCIEPUMEHT U Jp.), KOTOPbIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX y4EOHBIX MpPEIMETaX M MO3BOJIAIOT HAa OCHOBE 3HAHWUN W3
ATUX TPEeIMETOB (OPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM HAay4YHOW KapTHHE
MUpa, 1 YHUBEpCAIbHbBIC YUeOHbIE IeHCTBUS (TT03HABATEIbHBIC, KOMMYHUKATUBHEIE,
PETYISITUBHBIE), KOTOphIE 00€CmeunBarOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOU A TEIbHOCTH.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHUSI 00Pa30BaTEIBHON MPOTPAMMEI 10
XUMHM OTPAkKaKT OBJIAJICHUE YHUBEPCAIBHBIMH [TO3HABATEIILHBIMH JECUCTBUAMU, B

TOM HHUCJIIC:
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ba3zoBbIMU J10rHYeCKUMHU A1eHCTBUSMU

1) yMeHHEM HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TPH OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATH UX XapaKTEpHBIC
MPU3HAKY, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHATHUSIMHU), UCIOJIH30BAThH
MOHATHUS JIsl OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUI; BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIUH;
yCTaHABIMBATh MPUUYMHHO-CIIEJCTBCHHBIC CBSI3M MEXKIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHUH);
JienaTh BHIBOBI U 3aKIIFOUCHHUS;

2) yMEHHEM TMPUMEHATh B MPOIECCE IMO3HAHUSA TMOHATHA (TPEAMETHBIC U
MeTarnpeIMeTHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICNIN, UCIIOJIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUHM MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN TPU3HAKK H3y4yaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB W
XUMUYECKUX  pEaklMii; BBIIBISATH  OOIIME 3aKOHOMEPHOCTH, TPUYHUHHO-
CJIEJICTBEHHBIE CBSI3U W IPOTHBOPEYMS] B M3Y4YaEMBIX IPOLECCAX U SBICHUSX;
npeayiaratb KpUTEpUU JUISl BBISIBICHUS 3THUX 3aKOHOMEPHOCTEW M NMPOTUBOPEUMI;
CaMOCTOSATEJILHO BBIOMpaTh CHOCOO pelieHuss ydeOHOM 3afauu (CpaBHUBATDH
HECKOJIbKO BapHAaHTOB DEIICHMs, BBHIOMPATh HauOoliee MOAXOMAIIUNA C YYETOM
CaMOCTOSITEJIbHO BbIJICICHHBIX KPUTEPUEB);

ba3oBbIMH HcCiI€10BATEICKUMHU ACHCTBUAMU

3) yMeHHMEM UCIOJb30BaTh IIOCTABICHHBIC BOMPOCHI B  KayeCcTBE
WHCTPYMEHTA NIO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JJISI (HOPMUPOBAHUS THUIIOTE3BI
10 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYKJICHHI;

4) mpuoOpeTeHre OmbITa 10 TUIAHWPOBAHUIO, OPTaHW3AIlMH W TPOBEIACHHIO
VYCHHUYECKHX OJKCIIEPUMEHTOB: YMEHHE HaAONIoAaTh 3a XOJOM IpoIiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIUpOBaTh 00OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM NPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUET O
MpoJieJIaHHON padoTe;

Paboroii ¢ unpopmanmeit

5) yMeHreM BBIOMpATh, AHATU3UPOBATH M UHTEPIIPETUPOBATH WH(POPMAIIHIO

24



Pa3IUYHBIX BUJOB U (OPM MIpPEACTABICHUSI, TOJYyIaeMYIO0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa); KPUTHUYECKH OLICHHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

6) yMEeHHEeM NpPHUMEHSATh Pa3JIUYHbIC METOJbI W 3alpOChl MPH IOHWCKE U
orbope wuHPOpMAIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX  JUIsS
BBITIOJIHEHUS y4eOHBIX M T[IO3HABATEJbHBIX 3a/lad  OMNpPENEIEHHOTO THIIA;
npuoOpeTeHne  ombiTa B 00JAaCTM  WCIHOJL30BaHUS  MH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX  TEXHOJIOTHUH, OBJIQJICHUE  KYyJIb-TYpOl  aKTUBHOTO
UCIIOJIb30BAHUSI PA3JIMYHBIX TTOMCKOBBIX CHUCTEM; CaMOCTOSITEJILHO BHIOUPATH
onTUMaIbHYI0 (hOpMY TIpEACTaBICHUS MH(POPMAITUN U UILTFOCTPUPOBATH pelllaeMble
3a/1a4d HECJIOKHBIMU CXEMaMH, ArarpaMmamu, ApyrumMu popmamu rpaduku u ux
KOMOWHAIIUSIMU;

7) yMeHHEM HCIOb30BaTh M aHAJM3MPOBATh B IIpoIecce Y4eOHOH H
UCCJIeIOBATEIbCKON ACATENBHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA W TPAHCIOPTa HAa COCTOSTHUE OKpPYXaloUed NPUPOIHON
CpEIbI;

YHuBepcajbHbIMH KOMMYHUKATUBHBIMHY 1eHCTBUSIMU

8) yMenuem 3amaBaTh BONPOCHI (B XOJC OUANOra W/WIW AMCKYCCHH) IO
CYIIIECTBY 00CYX)IaeMOM TeMBbI, (HOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TTPEJIOKCHHOMN 3a/1a4u;

9) nmpuoOpereHHe OmBITA MPE3CHTAIMM  PE3YJIbTATOB  BBITOJHCHUS
XUMHYECKOTO JKCIIEpUMEHTa (J1abopaTOpPHOTO OIbITa, J1A0OpaTOPHOM pabOTHI MO
MCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) penreHny BO3HHKAIOMIMX MPOOJIEM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB
Y COTJIACOBaHUs MO3UIHNH (00CyXIeHHs,, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI»,
KOOpAWHAIMSA COBMECTHBIX JCHCTBUM, OMNpPEACIICHUE KPUTEPUEB IO OILICHKE
KauecTBa BHITIOJIHEHHON pabOThI U Ap.);

YHuBepcajJbHBIMU PeryJATHBHBIMH e CTBUSIMH

11) yMeHHEM CaMOCTOSTEILHO ONPEHCSISTh IEJU  JIEATEIbHOCTH,
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IUIAaHUPOBATh,  OCYILECTBIATh, KOHTPOJIMPOBATH M NOpU  HEOOXOJUMOCTH
KOPPEKTUPOBATH CBOIO ACSTENILHOCTD, BEIOMpPATh Hanbosee 3pPpeKkTuBHbIE CIOCOOB
pelieHusl y4eOHbIX M MO3HABAaTENbHBIX 3a]a4, CaMOCTOATEIbHO COCTABIATH WM
KOPPEKTUPOBATH NPEIIOKEHHBIM alIrOPUTM JEUCTBUN IIPU BBINOJHEHUHN 3aJaHUH C
y4€TOM TOJYyYEeHHUS HOBBIX 3HaHMI 00 HU3y4yaembIX OOBEKTaX — BEIIECTBAX U
pEeaKIUAX; OLIEHUBATh COOTBETCTBHUE MOJYYEHHOTO PE3YJIbTATa 3asIBJICHHON LIEIIN;

12) ymeHHEeM UCTOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPeaiaracMbie B
YCJIOBUM 3aJIaHUN.

VY yuamuxcs ¢ PAC ¢ Tpyaom ¢GpopMUPYIOTCS HaBBIKM B3aUMOJCHCTBUS C
YY4E€TOM MO3MIMHU JPYrOoro M JJIUTEIBHOE BPEMS COXPAHSAETCS ArOLICHTpUYECKas
no3uiusi B OOIIeHUM, MpHUCylas Oojee MiaameMmy Bo3pacty. Jaxe ywammecs,
yIIOBJIETBOPUTEIHHO BIIAJICIONINE TEXHUYECKON CTOPOHOM OOIICHUS, 3aTPYyTHAIOTCS
B OLIEHKE HAMEpPEHUH 1 MO3UIIUU TapTHEpA U THOKOM pearupoBaHUU Ha U3MEHEHHSI,
BO3HHKIIIME B cuTyanuu oo6meHus. OcobeHHo cnoxHOo y ydammuxcsi ¢ PAC
dopmupyeTcst ymeHue paboTraTh B IpyldIe M3-32 CIOXHOCTU  3aJadu
B3aMMOJICHCTBHSI OJHOBPEMEHHO C HECKOJIBKMMH IAPTHEPAMH II0 COBMECTHOMU
TESATENBHOCTH.

Hecmotps Ha To, yTO B MOJAPOCTKOBOM Bo3pacte y aereid ¢ PAC nosBnsieTcs
MOTUBalMsg K OOIINEHHI0O CO CBEPCTHUKAMH, O€3 CO3[aHHUsA CHELHUAIBHO
OpraHU30BaHHOM NoMoIM IKOJbHUKY ¢ PAC B opraHm3anuy MEKIMYHOCTHBIX
KOHTaKTOB U pPa3BUTUM HABBIKOB OOIIEHUS CO CTOPOHBI II€aroroB, €ro

COOCTBEHHBIE ICUCTBUS MOTYT OBITh HEAD(HEKTUBHBIMH.

IIpeameTrHbIe pe3yJibTATHI

JlocTr>keHue MpeaMEeTHBIX pe3ynbTaToB oOydarommumuca ¢ PAC Ha srame
oOydeHHsI B OCHOBHOM IIKOJIE OTPEIESETCS NHANBUAYATbHBIMI OCOOCHHOCTSIMU,
CBA3aHHBIMU KaK C OCOOCHHOCTAMM [I03HABAaTEIbHOM JIESITEIBHOCTH U
HEPABHOMEPHOCTHIO PA3BUTUS NICUXUIECKUX (DYHKIIHA, TaK M COIUATBHBIM OTIBITOM

AYTHUYHBIX IMIKOJIBbHHUKOB. HOBTOMY JOCTHIKCHHUC MMpCAMCTHBIX
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PEe3yAbTaTOB KOHKPETHBIM yUYaIlUMCSl MOKET HE BCETJla COBMAJaTh C BPEMEHHBIMU
rpaHUIiaMU 00yUEHHUS IO ToJjaM 00yUYeHHUSI.

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHIO 0053aTE€IBHOTO
collepKaHMs, YCTAaHOBJIEHHOTO JaHHOM paboyeil mnporpamMMmoi, BBIAEISIOT:
OCBOCHHBIE OOYYaIOIIUMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI JEHCTBHIA,
cenuduyeckue s TPEAMETHOM 007acT «XUMHS», BUABI JACATEILHOCTH TIO
NOJIYYEHHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETALlUH, IPE0OPa30BAHNUIO U TPUMEHEHU IO
B Pa3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUSX.

[IpeameTrHble pe3ynabTaThl MPECTABICHBI IO TOJaM OOYYEHUS U OTPaKAIOT
c(hOpMUPOBAHHOCTD Y 00YUAIOIIMXCS CICAYIOMMNX YMEHUIM:

8 KJIACC

1)  packpbIBaTh CMBIC]I OCHOBHBIX XUMHUYCCKUX MTOHIATHIH: aTOM, MOJICKYJIa,
XUMHYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CII0AKHOE BELIECTBO, CMECh (OJTHOPOAHAS
Y HEOJHOPOJIHAs ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJIsipHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas A0S XUMHYECKOTO
AJIIEeMEHTa B COCAMHEHHH, MOJSPHBIA O00BEM, OKCHMI, KUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPULIATETLHOCTh,  CTEMEHb  OKHUCJICHHs,  XUMHUYECKas  peaxius,
KJIaccuUKaIs peakifii: peakiiui COCIUHECHHS, PEaKIUU Pa3JIOKEHUS, PEeaKINH
3aMEIeHUs], peaklud OOMEHa, 3K30- M JSHIOTEPMUYECKHE PEaKIUHU; TETUIOBON
s ekt peakiuu; sAPO aroMma, IICKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTalb,
paanyc aToMa, XMMHYECKasi CBs3b, MOJSIPHAS M HEMOJIApHAs KOBAJICHTHAsI CBA3b,
WOHHAas CBSI3b, HMOH, KaTWOH, AHWUOH, pAacTBOpP, MaccoBas JOJs BeIleCcTBa
(IpolLeHTHAs! KOHLIEHTPAIIKs) B PaCTBOPE;

2)  WUIIOCTPUPOBATH B3aHMMOCBS3h OCHOBHBIX XUMUYCCKUX MMOHATHH (CM.
. 1) ¥ NpUMEHSTh 3TU MOHATHS TIPU ONKUCAHUY BEILIECTB U UX MPEBPAILCHUH;

3)  HCHOJIB30BaTh XWMHUYECKYIO CHMBOJIHMKY JUISS COCTaBICHHUS (POpPMYII
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUM;

4)  ompenmensATh BAJICHTHOCTH aTOMOB  JJICMCHTOB B  OHHApHBIX

COCIUHECHMAX, COCTUHECHHIX

5)  packpeiBath cMmbica Ilepuoguueckoro 3akona J[. M. Mennpeneesa:
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JEMOHCTPUPOBATH MOHUMAHUE IEPUOINUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB OT UX MoJioxkeHus B Ilepuonndeckoi cucreMe; 3aKOHOB COXPAHEHHS
MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HUs, 3aKOHA
ABorajzpo; ONUCHIBaTh M XapakKTepu3oBaTh Tabmuunyto (opmy Ilepumomndeckoit
CHUCTEMbl XUMHUYECKHX DHJIEMEHTOB: pa3iinyaTh MOHATUS «TJIaBHas noarpymnmna (A-
rpynna)» u «mnobounas noarpymnna (b-rpymnma)», manbie u Oonblline MEPUOJBI;
COOTHOCUTH  OOO3HAYEHUS, KOTOpPhIE HMMEITCI B  Tabiuie
«Ileppogmueckass cucrema xumuuyeckux odiemeHtoB JI. M. Menngeneea» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMK CTPOCHHUS aTOMOB XUMUYECKHUX DJIEMEHTOB (COCTaB
U 3apsj siapa, o0IIee YUCIIO AJIEKTPOHOB U PACHPEeICHUE UX MO AJIEKTPOHHBIM
CJI0SIM);

6) KJIAaCCUDUIIMPOBATH XMUMHYCCKHE OJIEMEHTHI; HEOPraHHYECKUE
BEI[ECTBA; XUMUYECKUE peakIuu (110 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

7)  XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUUCCKUE CBOMCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, NOATBEPKJAas ONHCAHUE MPUMEPAMH  MOJEKYISPHBIX
YPaBHEHUW COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

8)  mporHO3MpOBATH CBOMCTBA BCIIECTB B 3aBHCHUMOCTH OT HX
KaueCTBEHHOTO COCTaBa; BO3MOYKHOCTU MPOTEKAHUS XMMUUYECKUX MPEBPAIICHUN B
Pa3IMYHBIX YCIOBUAX;

9)  BBIYHCIATH OTHOCHTEIBHYIO MOJCKYISIPHYIO M MOJSIPHYIO MAacChl
BEI[ECTB; MAaCCOBYIO JIOJII0 XHUMHYECKOTO dJEMEHTa Mo (opmylie COeTUHEHUS;
MacCOBYIO JIOJII0 BEILIECTBA B PACTBOPE; MPOBOAMUTH PACUYEThl MO YPABHEHUIO
XUMHUYECKOU pEaKIUH;

10) mprMEHSTh OCHOBHBIC OTIEPAIIH MBICIIUTEIIBHOMN JIEATEIIBHOCTH — aHAJIN3
Y CUHTE3, CPaBHEHUE, 0000IICHNE, CUCTEMAaTU3AIINIO, KJIACCU(UKAIINIO, BBISIBJICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JJIsl U3Y4YE€HUSI CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkiuii; eCTECTBEHHO-HAYyYHbIE METO/bl MO3HAHUSI — HAOJIIOJCHUE, U3MEpPEHHUE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

11) ciemoBaTh ~ TpaBWJIAM  IIOJIB30BAHHMSI ~ XMMHYECKOH  IMOCYIOW M|
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1abopaToOpHBIM 00OPYIOBAaHMEM, a TAKXKE MpaBUIaM OOpaIIeHHs C BEIIeCTBAMHU B
COOTBETCTBHHM C HMHCTPYKIUSIMHU IO BBINOJTHEHUIO JTa00PAaTOPHBIX XUMHUYECKUX
OMBITOB MO MOJYYEHUI0O M COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAAa M
KHCJIOPOJIa), TPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOM joJiei
pPacTBOPEHHOTO BEIIECTBA; TNIAHUPOBATH M MMPOBOAUTHh XUMHUECKHAE IKCTICPUMEHTHI
M0 Pacro3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TMOMOIIBIO WHAHKATOPOB
(makmyc, dheHondTanerH, METHIOpaHX U Jp.).

9 KUIACC

1)  packpbiBaTh CMBICII OCHOBHBIX XHMHUYCCKUX TOHSTHI: KOBAJICHTHAs
MOJISIPHASL CBSI3b, KOBAJICHTHAsI HETMOJSIPHAS CBS3b, MOHHAS CBSI3b, METAJLTUYECKAsI
CBSI3b, KATHOH, AaHWOH, OJIIEKTPOJIUT W HEDIEKTPOIHT, DICKTPOTUTHUYECKAS

aucconuanusd, peakigmu HOHHOT'O 06M€Ha, OKHCJIINTCIb U BOCCTAHOBHUTCIIb,

2)  HUCHOJb30BaTh XMUMHUYECKYIO CHMBOJHUKY JUIS COCTaBiACHHS (HOpMyI
BEILECTB, NOHHBIX YPABHEHHI M YPAaBHEHHU OKHCIHMTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkumii;

3)  ompenensATh BAICHTHOCTh U CTCIEHb OKHCJCHHUS aTOMOB XHMHUCCKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa; NMPHUHAJIEKHOCTh BEIIECTB K
ONpEACICHHOMY KJIacCy COEIWHEHUMN; BUJIbI XUMHUYECKON CBs3M (KOBAaJCHTHOM,
MOHHOM, METAJUIMYECKON) B HEOPTAHMYECKUX COECIMHEHHUSIX; 3apsi[ NOHA; XapaKTep
Cpezbl B BOJHBIX paCTBOPAX KHUCIOT U LIEJIOYEH;

4)  0OBSACHATH, OOIIME 3aKOHOMEPHOCTH B W3MCHCHUM  CBOWCTB
XUMUYECKHUX 3JIEMEHTOB U UX COEIMHEHUI B MpeJIeNiaX MaJbIX MEPUOOB U ITIaBHBIX
MOATPYII C YYETOM CTPOEHUS UX ATOMOB;

5) KJIacCU(UIIUPOBATH XUMUUYECKHE Peakiuu (M0 M3MEHEHHIO CTETICHEH
OKHCJIEHHUSI aTOMOB XHMMHUYECKHX 3JIEMEHTOB); OIPENIENATh HW3YUYEHHbBIC THIIBI
XUMHUYECKUX PEaKIUM;

6)  cocTaBIATH MOJIEKYJISIPHBIC YPaBHCHHS PEAKIIMHA, XapaKTePU3YIOIIUEC
XUMUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpAa30BaHHBIX AJIEMEHTAMMU-
Hemetaimamu [VA—VIIA noarpynim (yriepos, KpeMHui, a3ot, pocdop, cepa, XJiop),

sanementamu-metaiiamu [A—IIIA noarpynn (Hatpuii, kKanuii, MarHui,
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KaJbIIUM, AIFIOMUHUI), a TAKXKeE Kenes3a;

7)  XapakTepu30BaTh (PU3UYECCKHEC M XUMHUYECKHE CBOWCTBA aMMHUaKa, U
YIJIEKUCIIOTO Tra3a, B TOM 4HCle, JJi1 0OOCHOBAaHHS CHOCOOOB MX COOMpaHUS U
pacrio3HaBaHusl MpU MOJYYCHUU B TaO0OpaTOPUU;

8)  xapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUECKHUE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKAasi ATO OMHMCAHUE MPUMEpPAMU MOJEKYJSIPHBIX U
MOHHBIX YPAaBHCHHUI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHI;

9)  cocTaBisATh ypaBHEHUS: JJICKTPOJMTHYCCKOW JUCCOLMALUN KHCIIOT,
IIeJI0YeH U COJICH; MOJHBIC U COKPAIICHHBIC YPaBHEHHUS PEaKIIMii HOHHOTO OOMEHa;
peakiuii, TMOATBEPKIAIOIIUX CYIIECTBOBAHUE TEHETUYECKONW CBS3U MEXKIY
BEII[ECTBAMU PA3IUYHBIX KJIACCOB;

10) cmegoBaTh MpaBWaM  IOJIB30BAHHMS ~ XUMHUYECKOH IMOCYI0M U
1a00paTOpHBIM 000OPYIOBAaHUEM, a TAKXKe IpaBUIaM OOpAIICHHS C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIIUSIMH IO BBIOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKHUX
ONBITOB MO TOJYYEHHI0 M COOMpAHHIO Ta3000pa3HbIX BEIIECTB (aMMHUaka u
YIJAEKUCTOro raza) (Ipu HAJIWYUMU BO3MOKHOCTH WJIM NMPOBOAHWTH BHUPTyalbHbIC
nabopaTtopHbie paboThI);

11) [OpoBOAUTH pEaKIUH, IOATBEPKIAIONINE KAueCTBCHHBIA COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OIMBITHBIM IyTEM: XJIOPHI-, UOAU-, CYIbdaT-,
KapOoHaT-, CHUIMKaT-, (Qocdar-aHHOHbI, THAPOKCUA-HOHBI, KaTHOH aMMOHHS U
KaTUOHBI METAJUIOB (MarHusi, Kanplus, amoMunus, xenesa (II) u (III), meau (II),
[IMHKA), TPUCYTCTBYIONIME B BOJHBIX pACTBOpPAX HEOPTaHUYECKUX BEIIECTB;
MoATBepXkKAarone aMm(pOTEpHbIE CBOMCTBA OKCHUIOB M THIPOKCUIOB ATIIOMUHUS, U
[MHKA (TPY HAJIMYUU BO3MOXKHOCTH WUJIU TIPOBOJUTH BUPTYaJbHbIE JTAOOpATOPHBIE

paboThI);

12) TpPOBOIUTH XMMHYECKHAE SKCIICPUMEHTHI: OIBITHI, WUTFOCTPUPYIOIIUE
MPU3HAKK MPOTEKAHUS PEaKIii HOHHOTO OOMEHA; OMPEICIICHNE XapaKTepa CPeIbl
B pacTBopax KHCJIOT U IIEJI0Ye C TOMOINbI HWHIUKATOPOB; pEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 MO0 TeMe «IJIEKTPOJUTHYECKAsT JIUCCOLIMAIUSY.

N3yyeHue CBOWCTB COJITHOW KHCIJIOTBHI; HM3YYCHHUE XUMHYECKUX CBOMCTB

30



pa30aBIEHHON CepHOM KHCIIOTHL; MOJIyYeHHE, COOMpaHne, paclio3HaBaHUE aMMHAaKa,
YIJIEKHUCIIOTO ra3a U M3y4yeHUEe MX CBOMCTB; HMccleAoBaHHE aM(OTEpPHBIX CBOWCTB
TUIPOKCUJIOB AIIOMUHUS U LIMHKA; PEIICHUE 3KCIEPUMEHTAIBHBIX 337a4 M0 TeME
«BaxHeillre HeMeTalIbl U UX COEAMHEHUS», PEIICHNE SKCIIEPUMEHTAIBHBIX 3a1a4
no teme «BaxHeilline MeTaIbl U UX COEIMHEHUs» (IPU HAIUYUU BO3MOMXKHOCTH
WM IPOBOJIUTH BUPTYyallbHbIE JaOOpaTOpHbIE PadOThI);

13) HabmoAaTh W OMUCHIBATH XUMHYECKUE DKCIICPUMEHTHI (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUAIOB): OMNBITHI, WUIIOCTpUpPYIOUUE (U3UUECKUE U
XUMHYECKUX CBOWMCTBA rajOr€HOB M MX COEAMHEHHH (BO3MOXKHO HMCIOJb30BAHUE
BUJIEOMATEpUAJIOB); O3HaKOMJEHHME C oOpa3laMu XJIOPUAOB (TajJOTE€HUIOB);
O3HAKOMJICHHE C MOJIENISIMU KPUCTAITUYECKHUX PEIIETOK HEOPTaHUYECKUX BEIIECTB:
METAJIOB U HeMeTaJIoB (TpaduTta 1 anmasa), CI0KHBIX BEIIECTB (XJI0pUAa HATPHS);
OTBITHI, WJUIIOCTPUPYIOIINE 3aBUCUMOCTh CKOPOCTM XMMHUYECKOW peakluuud OT
BO3JICHCTBUA  Pa3NUYHBIX  (AKTOPOB;  HUCCIENOBAHUE  AJIEKTPOIPOBOJHOCTH
pPacTBOPOB BEILECTB; OIBITHI, WLIIOCTPUPYIOUIUE MPOLECC TUCCOIMAIMHN KUCIOT,
1IesIoueii U colieit (BO3MOKHO HCTOIB30BaHIE BIIEOMATEPHAIIOB); 03HAKOMJICHUE C
oOpa3llaMi METAJJIOB W CIUIaBOB; M3yY€HHE PE3yIbTaTOB KOPPO3UHM METAIIOB,
B3aMMOJICHCTBUS OKCH/JIA KaJIBIUs C BOJIOH, MpoIiecca TOPEHUs kKeje3a B KUCIOPOoIe
(BOBMOXHO HCIIOJIb30BAaHHWE BHJICOMATEPHAIOB); OMNBITHl, HIUIIOCTPUPYIOIINE
IpPUMEpPbl  OKHUCIUTEIBbHO- BOCCTAHOBUTEIBHBIX PEAKIUN: TOpPEHHUE, PpEeaKIUH
Pa3NOKEHUs, COCIMHEHNUS; O3HAKOMJICHHE C 00pa3IiaMu Cephl U €€ COCTMHCHHSIMU;
O3HAaKOMJICHHE C (PU3MYECKHMMH CBOMCTBaMM a30Ta, (ochopa M UX COeTUHEHUH
(BOBMOXHO HCIIONB30BAaHWE BHJICOMATEpPUATIOB), C o00Opa3namMu yAOOpeHHI;
B3aUMOJICMCTBUE KOHLIEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MENbIO; H3y4YEHUE
MoJieNiell KpHUCTaNIMYECKUX PEIIeTOK ajmasa, rpadura, MoOJeKylbl ¢ysuiepeHa,
MOJIEKYJI OpraHMYeCKHX BEIIECTB; O3HAKOMJICHHE C TIPOIECCOM ajcopouuu
PacCTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOIasa;
O3HAKOMJIEHHME C TMPOAYKIHMEH CHJIMKATHOW IPOMBIIUIEHHOCTH; IPOLECCHI

OKpaliMBaHUA IINIaMCHHU
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KaTUOHAMH METAIIOB;

14)  wucnonp30BaTh TMONYYCHHBIE XUMHUYECKHE 3HAHUS B Pa3IMYHBIX
CHUTyaIlMsIX: NPUMEHEHHS BELIECTB U MaTEPHAIIOB B OBITY, CEJIBCKOM XO3SHCTBE, Ha
IIPOU3BOJICTBE, B IPOLECCE PEIICHUS IPAKTUYECKUX 3a/1a4 B TOBCETHEBHOM KU3HH,
MPEAYTIPEIKICHUS ABICHUM, HAHOCAIINX BPEJ 3I0POBBIO YEJIOBEKA U OKPYKAIOIIEH
cpelne; TNPUMEHEHHUS MNPOAYKTOB MEpepadOTKH  NPHUPOAHBIX  MCTOYHUKOB
yraeBOAOPOJIOB (Yyroijib, MPUPOAHBIA ra3, He(Th) B OBITY M NMPOMBIIIJIEHHOCTH;

3HAYCHUS KUPOB, 6CJIKOB, YIJIEBOAOB JJIA OpraHmn3imMa 4C€J10BCKa,

10 KJIACC

1)  packpwIBaThb CMBICI OCHOBHBIX XHMHYECKHUX IOHSTHN: KOBaJICHTHAs
NoJIsipHast CBSI3b, KOBAJICHTHAS HEMOJSPHAS CBSI3b, MOHHAS CBSI3b, METAJUIMYECKAs
CBSI3b, KAaTHMOH, AHWUOH, OJEKTPOJUT U HEIEKTPOIUT, DJICKTPOJIUTHUYECKAs
JTUCCOLIMAIIMS, PEaKIM HOHHOTO OOMEHa, OKHCIWTEIh M BOCCTAHOBHTEIID,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, OKHUCIEHHE W BOCCTAHOBIICHHE,
oOpaTUMbIe U HEOOpATUMBIE PEaKIii, CKOPOCTh XMMHUECKOU pEeaKIuH, TPEeIeIbHO
nonyctumasi koHueHtpauus (IIJIK), wumrocTpupoBaTh WX B3aUMOCBSI3b U
OPUMEHATH 3TH MNOHITUS MIPU ONMCAHUU CBOICTB BEILIECTB U UX MPEBPAICHUMN;

2) UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [JISl COCTaBJCHUS (opMyIl
BEILECTB, MOHHBIX YPAaBHEHUW U YPaBHEHUUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKuuii;

3)  packpbIBaTh CYIIHOCTh OKHCIIHTEIHbHO-BOCCTAHOBHUTEIHHBIX PEAKITUH
TIOCPEJICTBOM COCTaBIICHHUS SJIEKTPOHHOTO OajaHca 3TUX PeaKIni;

4) POTHO3UPOBATh CBOMCTBA HM3YYCHHBIX KJIACCOB/TPYII BEUIECTB B
3aBUCUMOCTH OT UX COCTAaBa U CTPOEHHUS; BO3MOKHOCTD MPOTEKAHUS XUMUYECKUX
IIPEBPALLICHUI B PA3JIMYHBIX YCIOBUSX;

5) MIPOBOJAUTH BBIYUCICHHUS OTHOCUTEIBHOM MOJIEKYISIPHOM U MOJSIPHOM

MacCChbl BCIICCTB, C HCIIOJIB30BaAHHECM MOHSITHI «MaccoBas J0JIs1 XUMHUYCCKOTI'O
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AJIEMEHTay, «MaccoBasi J10J1s1 paCTBOPEHHOTO BEIIECTBA B PACTBOPE»; KOJUUYECTBA
BEIleCTBa, 00bEMA Ta30B;

6) TOpoBOAMTH pacyeThl IO yPAaBHEHUSAM XUMHYECKMX PCaKIIHM:
KOJIMYEeCTBa, O00BhEMa, MacChl BEIECTBA IO HU3BECTHOMY KOJUYECTBY, OOBEMY,
Macce peareHTOB UJIU MPOJAYKTOB PEaKIIUH;

7) ClenoBaTh IIpaBUjaM  IIOJIb30BAaHUS XMMMUYECKOW IIOCYAONM U
1abopaTopHBIM 000PYIOBaHUEM, a TAKXKE MpaBUiiaM OOpallleHus C BEeIIeCTBAaMHU B
COOTBETCTBUM C HWHCTPYKIUSMH TIO BBIMOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTBITOB MO TOJYYEHHUIO U COOMpaHUI0 Ta3000pa3HBIX BENIECTB (aMMHUaKa U
YIIEKUCIIOro ra3a) (Ipu HaMYWU BO3MOXHOCTH WJIM MPOBOAUTH BUPTYaJbHbBIC
nabopaTopHbie pabOThI);

8)  mpoBOAMTHL peakiuh, MOATBEPIKIAIONINE KAUYeCTBEHHBIH COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM: XJIOPU-, HOJIUT-, CYJIb(aT-
, kapOoHaTt-, cuiukat-, ¢ocdar-aHUOHbI, THAPOKCHI-UOHBI, KATHOH aMMOHUS U
KaTHOHBI METAJIOB (MarHus, Kanbius, amromunus, xenesa (I1I) u (III), mequ (II),
[IUHKAa), MPUCYTCTBYIOIIME B BOJHBIX pAaCTBOpPaX HEOPTraHWYECKUX BEIIECTB;
NoJITBEp K Aarone aMm(poTepHbIE CBOWCTBA OKCUIOB U TUIPOKCHIOB aIFOMUHUS, U
UHKa (MIPY HAJIMYUU BO3MOXKHOCTH WJIHM MPOBOJAUTH BUPTYaJIbHBIE JIA0OPATOPHbBIE
paboThI);

9)  HaOmOgaTh W ONHUCHIBATH XUMHUYECKHUE SKCICPUMEHTHI (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPHANIOB): OIBITHI, WUTIOCTPUPYIOIINE (PU3ndecKue u
XUMHUYECKUX CBOMCTBA TAJIOTEHOB U UX COECJUHEHHUM (BO3MOYKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB); O3HAKOMJICHHE C 00pa3lamMu XJIOpuaoB (TaJoreHU0B);
O3HAKOMJICHME C MOJENISAMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX
BEIIECTB: METANIOB W HeMeTaiuioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xjopuna HaTpHisl); ONBITHL, WJUIIOCTPUPYIOIIME 3aBUCUMOCTh  CKOPOCTH
XAMHYECKOW pEaKIWu OT BO3JCHCTBUSA PA3TUYHBIX (PAKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEUIECTB; OMbITHI, WILTIOCTPUPYIOLIKE MPOIECC
JUCCOLMALIMM  KUCTIOT, Ienoded u  coiedl  (BO3MOXKHO  HCIIOJb30BaHUE

BUJIEOMAaTEpHaJIOB); 03HAKOMJIEHHE ¢ 00pa3liaMy METAJUIOB U CIUIABOB; U3yUYCHHE
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pE3yJIbTATOB KOPPO3UM METAJUIOB, B3aMMOJEWUCTBUS OKCHUIA KaJbIUs C BOIOM,
mpolecca TOpPeHHs JKejae3a B KUCIOpoAe  (BO3MOXHO — HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB); OMbIThl, WJUIIOCTPUPYIOIIUE MPUMEPHl  OKUCIUTENbHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUU: TOpEHUE, PEaKIUH pa3IoKEeHHs, COCAUHEHMUS;
O3HAaKOMJIEHHE C o00pa3namMu cepbl U €€ COCAMHEHUSIMHU; O3HAKOMIICHHE C
¢u3nueckuMH CBOMCTBaMU a30Ta, ¢ochopa M UX COECAUHEHUH (BO3MOMKHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB), ¢ 00pa3laMu ynoOpeHUid; B3auMOAecTBUE
KOHUEHTPUPOBAHHON a30THOM KHUCJIOTBI C MEAbIO; H3y4YeHHE Mojenei
KPUCTAINTMYECKUX PEIIeTOK anmasza, rpadurta, MOJEKYJbl (yiepeHa, MOJEKYI
OpraHMYeCKUX BEILECTB; O3HAKOMIIEHHUE C MPOLIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOra3a; 03HAKOMJICHHE C
NPOAYKIMEN CHUIMKATHON MPOMBIIUIEHHOCTH; MPOLIECCHl OKPAIIUBAHUS TUIAMEHU
KaTHOHAMU METAIJIOB;

10) wucnojB30BaTh MOJYYCHHBIC XUMHUYECKHAE 3HAHUS B Pa3JIMYHBIX
CUTyalUsIX: IPUMEHEHUs BEIIECTB U MAaTEPHAIOB B OBITY, CEIbCKOM XO3SICTBE, Ha
IPOU3BOJCTBE, B IpPOIECCE pPEIICHUs MNPAKTUYECKUX 3alady B IOBCEJIHEBHOMN
KU3HHU, MPENyNpexIeHUs SBICHUM, HAHOCALIUX BpPEI 370POBbI0 UEIOBEKA U
OKpyXaroIllled cpejne; NPUMEHEHUs NPOAYKTOB IepepadOTKU MPUPOJHBIX
UCTOYHHMKOB YIJIEBOAOPOJOB (Yroib, NPUPOAHBIA Tra3, HepTh) B OBITYy HU
HNPOMBILIUIEHHOCTH; 3HAYE€HMsI >KUpPOB, OEJKOB, YIJIEBOJOB Ui OpraHu3Ma
YeJI0BEKa;

11) mpuUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIBHON NEATETBHOCTH IS
U3Y4YEHMsS] CBOMCTB BEIIECTB M XUMHUYECKHX PEAKLUH; €CTECTBEHHOHAYYHBIE
METObl MO3HaHMUA (B TOM uucie HaOIoAeHHe, MU3MEpEeHHe, MOJEIHpPOBAHUE,
AKCHEPUMEHT (peasIbHbI U MBICIICHHBIN );

12)  oaHOI 3HaKOBOM CHCTEMBI B IPYTYIO.
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8 KJIACC

TemaTu4yeckoe IIAHUPOBAHUE

(2 4 B Hemenr0, Beero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

€CTECTBO3ZHAHMUS M
NMPAKTUYeCKOH
nesATeJbHOCTH

YyeJIoBeKa
(5)

MGTO)II)I IIO3HAHWUA B XUMHHU.
Tema u BemecTBa. OU3NUECKHE CBOICTBA
BEIILIECTB. ArperatHoe
BEIIECTB. BEIIICCTBA
cmecu. CriocoObl pa3zieiieHus: CMecei.

COCTOSHHUC

Yuctele U

Odusznyueckne W XUMHUYECKHUESBIICHUSI.
[lpyu3Haku W ycIOBUSL  TNPOTCKAHUS
XUMUYECKUX PEaKITHiA.

3HaKOMCTBO C TIpaBUJIaMU 0€30IMaCHOCTU U
npuéMamMu  pabOTBl B XUMHYECKOH
1abopaToOpHH.

JlemoHcTpanumn

1. JTabopaTopHOe 00opyIOBaHUE.

2. PaznuuHble BUIBI XUMUUECKOH MOCYIbI.

3. O0Opa31ibl BEIIEeCTB.

4. Crioco6bt pazzieneHus cMecei
(¢punbTpoBanue, BBIIIAPUBAHHUE,

TemaTuueckui OcHoBHbIE BU/bI 1eATEJILHOCTH 00y4al0IMXCs

610K, Tema, OcHoBHOE cofiepkaHue

KOJIN4eCTBO

4acoB

Pa3znen 1. IlepBoHauanbubie xXumMudeckne nousarus (20 )

Tema 1. Xwumusllpeamer xumun. Pons xumMum B Xu3HH |PacKpbIBaTh CMBICI U3y4aeMbIX OHATHN.
— BasKHasueJIOBEKa. XUMUS B CHCTEME PackpbiBaTh poJib XUMHUM B IPUPOJIE M KU3HU 4YEIOBEKa, €€ CBSA3b C JAPYrUMU
obJs1acTb HayK. HayKaMHU.

Pa3zauyaTh 4ynCThIC BENECTBA M CMECH; OTHOPOIHBIEC M HEOJHOPOIHBIE CMECH.
Paznuyars pusnveckre u XUMUYECKUE SIBJICHHUSL.

OmnpeaensiTh NpU3HAKU XUMUYECKUX PEAKIUI U YCIOBUS WX MPOTEKAHMUSL.
CiaenoBarhb IMpaBuUjiaM TOJb30BaHUS XHMHUYECKOW MOCYI0M M J1TaOOpaTOPHBIM
00opy/soBaHKEM, a TaKXKe MpaBujIaM 0OpalieHHs ¢ XUMUYECKUMHU BEIIeCTBaMH B
COOTBETCTBUU C MHCTPYKLHUSMH IO BBIOJHEHUIO IPAKTHUECKUX PadoT.
[InaHupoBaTh U NPOBOIUTH XMMHUECKUN SKCIIEPUMEHT O U3YUCHHIO U ONIMCAHUIO
¢bu3znyecKuX CBOMCTB BEUIECTB, CIOCOOOB pa3/IelieHUsl CMECEil BEILECTB.

Hcnoan3oBarh IIpu  BLIIIOJIHCHUH y‘le6HLIX 33JaHUM U B mpouecce
I/ICCHG,Z[OBaTeHBCKOﬁ ACATCIIbHOCTH HAay4YHO-IIOITYJIAIPHYHO JIATECPATypy
XUMHUYCCKOIO COACPIKAHUA, CIIPABOYHLIC MATCpHAJIbI, PECYPCHI I/IHTepHeTa.

BeicTpanBarh pa3BEpHYTbIE IIMCBMEHHBIE U YCTHBIE OTBETHI C OINOPOH Ha
UHpOpMaLKIO U3 ydeOHUKA M CIIPAaBOYHBIX MaTepHUajoB, I'PAMOTHO HCIIOJIb30BaTh
U3Y4YCHHBIN MOHATUIHBIN almapaT Kypca XUMUU.

35




TemaTuueckuid
0JI0K,
KOJINY€CTBO
4acoB

Tema,

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTHA oﬁyqammnxcﬁ

xpomatorpadusi).
JlabopaTopHble U NMPaAKTHYeCKHE PadoThI
Vlabopamopnvie

TTUCTUIISALMS,
onvimul: Onucanue
(u3nueckux CBOICTB BewlecTB. Pa3nenenue
CMECH C MOMOIIbIO MaruuTa. [lpakmuyeckue

pabomul:

Ne 1. IIpaBuna paGoTsl B nmaboparopuu u
npuéMbl  oOpamieHus ¢ J1abopaTOpHBIM
000py/I0BaHUEM.

Ne 2. Pasnmenenme cmeceld (Ha mpumepe
OYHCTKH IIOBAPEHHOM COJIN)

Tema 2. BemecTBa
U XUMHYecKHe
peakuun

(15 9)

ATOMBI M MOJIEKYJIBI. XUMUYECKHE
AJIEMEHTBI. 3HAaKH (CHMBOJIBI) XWMHYECKHX
aneMeHTOB. [IpocTeie U clloJKHBIE BelIecTBa.
ATOMHO-MOJIEKYJISIPHOE YYCHHE.

Xumuueckas bopmymna.

XUMHYCCKUX  OJICMCHTOB.

Banentnoctb
aTOMOB 3akoH

IIOCTOAHCTBA coCTaBa BCIICCTB.

OTHOCHTEILHAS aTOMHas1 mMmacca.

OTHOCHTEILHAS MOJICKYJISIpHAaA
MaccoBas 10711 XMMHUYECKOro JJeMEHTa B

coeguHeHnr. Du3nUecKue M XUMHYECKHE

mMmacca.

SIBJIICHUS.

Xumnueckass peakuus. [IpusHaku

U YCIOBHS  IPOTEKaHUS  XUMHUYECKUX
peakuyii. XMMUYECKUE YPaBHEHUS.

[IpuMeHSAITH €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS (B TOM YHCIie HaOI0IeHue,

MOJETUPOBAaHUE, OKCIEPUMEHT) W OCHOBHBIE ONEpallUd  MBICIUTEIbHON
NEesITeNIbHOCTH (CpaBHEHHE, KJIaCCU(PUKAIS) ISl U3yYSHHSI BEIIECTB MXUMUYECKUX
pEeaKIIMil.

PackpbIBaTh CMBICT M3y4aeMbIX MOHSITHI U 3aKOHOB M MPUMEHSTH TH MOHSITHUS
MIPU OMMCAHUK CBOICTB BEILIECTB M UX MPEBPALICHUN.

Paznuuare Qusnueckre u XuMUYeCcKUe SIBICHUS, OOBSICHITh UX CYILIHOCTh C TOUKU
3peHusi aTOMHO-MOJIEKYJISIPHOTO YYEHHUSL.

OnpeaensiTh NPU3HAKK XUMUYECKUX PEAKIUH, YCIOBUS UX MPOTEKAHUSL.
OO0BbACHATH CYHNIHOCTHh (PU3UYECKHMX M XUMHUYECKHX SIBICHUU C TOYKU 3PEHHS
ATOMHO-MOJIEKYISIPHOTO YUCHHSL.

KnaccudpuuupoBarh XuMuueckue peakiuu (M0 YUCIy U COCTaBY pearupyroninx
M0Opa3yIOIINXCS BEIIECTB).

CocraBasaTh (HopMynsl OWHAPHBIX BEHIECTB IO BAJICHTHOCTH W OIPEIENATh

BaJICHTHOCTD I10 (I)opMynaM BCIICCTB.

Tunel XuMUYECKHX peakuuil (CoeanHEHHUS,

PaccTaBnsaTh KOAQPULIMEHTHI B ypaBHEHUAX XUMHUUECKUX PEAKLIUHL.
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TemaTuueckuid
010K, Tema,
KOJINY€CTBO
4acoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTHA oﬁyqammnxcﬁ

paslioKeHUs1, 3aMeIlleHns, oOMeHa). 3aKoH
COXpaHEHUsI MacChl BEIIECTB.

M. B. JlomoHOCOB —
Y4EHBIN-3HIMKIIOTIEIUCT.

JleMmoHcTpanuu

®dusndeckue sBJICHUs (pacTUpaHUE caxapa B
CTYIIKE, KUTIEHWE W KOHJEHCAIs BOJBI H T,
1.).

XUMHUYEeCKUEe sBJIICHHS (TOPEHHE CBEYH,
paslioKeHue  caxapa, B3aUMOJICHCTBUE
CEepHOM KHCIOTBHI C XJIOpHIOM Oapwusi,
pasnoxkenue  rugpokcuga  meau  (ID),
B3aMOJEHCTBUE J)Kelesa C cepoil,
B3aMMOJICICTBHE XKeje3a C pacTBOPOM COJIH
memu(ID)).

OnbIT, MUTFOCTPUPYIOUIUN 3aKOHCOXPAaHEHHS]
MAacCChI.

JlabopaTopHble U NPaKTH4YEeCKHE PA0OTHI
Jlabopamopnsie onvimoi:

[Ipumepsl Gpu3nyeckux sSBICHUH (IIJIaBICHUE
BOCKa, TastHUE JIbJA).

[Tpumepst XUMUYECKHUX ABJICHUN
(mpoxanuBaHue MEJTHOMI MIPOBOJIOKH,
B3aMMOJICHCTBHE MeJla ¢ KUCII0TOH). Moienu
aTOMOB U MOJIEKYIL.

Bovtuucnenua

CaenoBarh IpaBWiaM IOJb30BAaHUS XUMHUYECKOW NOCYI0N M 1a00paTOpHBIM
000pyIOBaHUEM, a TAKKE MPaBUIIaM OOpalleHHsI C BELECTBAMU B COOTBETCTBUU C
UHCTPYKIUSMU MO BBIIOJHEHUIO JTa00PATOPHBIX XUMUYECKHX OTIBITOB.
HMcnonb30BaTh 1pu  BBINOJHEHUM  Y4eOHBIX 3aJaHUd M B IpoLEecce
WCCIIEI0BATENBCKOM ACSITENIBHOCTH HAYYHO-TIOMYJIIPHYIO JTUTEPATYPY XUMUUYECKOTO
COJIepKaHNs, CIIPaBOYHbIE MaTepuasl, pecypcsl IHTepHeTa.
BeicTpauBaTrh pa3BEPHYThIE IHMCBMEHHBIE M YCTHBIE OTBETHI C OIOPOM HA
nH(GOpPMaLMI0 U3 yueOHHMKA M CIIPABOYHBIX MaTepHallOB, 'PAMOTHO HCIIOJIb30BATH
W3Y4YEHHBIN MOHATUIHBIN armapaT Kypca XUMUU

— OTHOCHUTEIIBHOM MOJ'ICKynSIpHOfI MacCChbl
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TemaTuueckuid
0JI0K,
KOJINY€CTBO
4acoB

Tema,

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTHA oﬁyqammnxcﬁ

BCIISCTB, MACCOBOHM JONM XHMHYECKOTO

aJIeMeHTa 0 (OpMYJIe COSAMHCHUS

Pa3znen 2. Baxueiiimme npeacraBuTe 1 Heopranumdeckux Bemects (30 )

Tema 3. Bo3ayx.
Kucuaopoa.
IMousitue 00
OKCHAAX

(59)

Bo3nyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — o2memeHT u®  mpocrtoe
BEILECTBO. O3oH —  amnoTpomnHas
Moaudukamus Kuciaopoga. HaxoxnaeHue
KHCIIOpoJia B Tpupose, (U3HYECKHE |
XUMHUYECKHUE CBOMCTBA (peakuuun

OKHCJICHHS, TOPeHHE). Y CITOBUS
BO3HMKHOBEHHS W TPEKPAIICHUS TOPCHHS.
[Tonsatue 06 okcumax. CrocoObl MOTYICHHS

KHCJIOpOJIa B nabopaTopuu u
MPOMBIIUICHHOCTH. [Tpumenenne
kucinopona. KpyroBopor kuciopoga B

npupojie. TermnoBoil APPEeKT XUMHUYECKOI
peakiyy, TOHATHE O TEPMOXHUMUYCCKOM
ypaBHCHUH, SHJIOTEPMHUYECKIX
peakiusx. TomnuBo (HedTh, yroyib 1 METaH).
3arpsi3HeHUE  BO3yXa,
MpeIoTBpallleHus. Y CHIIeHHe MapHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CIIOSL.
JleMmoHcTpanuu

Biaumopneiictue docdopa, cepsl u xeneza
C KHUCIIOPOJOM (BO3MOKHO HCIIOJIb30BaHUE
BHJICO OTIBITOB).

OK30- H

CoCcoOBbI €ro

PackpbiBaTh CMBICT M3y4aeMbIX IOHSATUH M NPUMEHATH A3TU MOHITUS NpPU
OIIMCAaHUU CBOMCTB BEIIECTB U UX MPEBPALLICHUN.

XapakTepu3oBaTh (ONMHCHIBATh) COCTaB BO3AyXa, (PU3WUYECKHE U XUMUUYECKHE
CBOMCTBA KHUCJIOPO/Ia, CIOCOOBI €ro MoJIy4yeHus], IPUMEHEHHE U 3HaU€HHE B IPUPOJIe
U )KM3HU YeJI0BeKa.

CpaBHHMBaTh peaKkUi FOPEHUS U MEIJICHHOTO OKUCIICHHUS.

CoOupatb npubopsl 11t HOTYYEHUs KUCI0opoa (BBITECHEHUEM BOJIbI M BO3/TyXa).
Pacno3HaBaTh ONBITHBIM IIYTEM KHCIIOPOJ.

Hcnoab30BaTh XUMHUYECKYIO CHUMBOJIMKY JAJISl COCTaBJE€HUS (DOpMys BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUYECKUX PEAKIUHI C y9aCTHEM KUCIOPOJIa.
OOBACHATH CYIIHOCTb 3KOJIOTMYECKHX MpPOOJEM, CBS3aHHBIX C 3arps3HEHUEM
BO3/yXa.

CrnenoBarh npaBuiiam Oe3omacHOi paOOThl B J1aOOPaTOPUM MPH HUCHOJIb30BAHUU
XUMUYECKOH MOCy bl 1 000pYZ0BaHUs, a TAKKE IPaBUIIaM 00palleHHs C TOPIOYUMHU
BEIIIECTBAMU B OBITY.

[InanupoBaTh M OCYIIECTBJISATH HAa IPAKTHUKE XUMHUYECKHE OKCIEPUMEHTHI,
IPOBOJIUTH HAOIIOAEHUS, JIeJIaTh BBIBOJBI 10 PE3yIbTaTaM 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B IpyIIIE.

Mcnonp30BaTh NpU  BHIMOJIHEHUH  Y4EOHBIX npouecce
MCCIIEI0BATENBCKON JESITEILHOCTH Hay4YHO-TIOMYJISIPHYIO JUTEpPaTypy
XMMHYECKOTO COJIEpKaHNUs, CIIPAaBOYHbIE MaTepUallbl, pecypchl HTEpHETA.

3aJaHUM U B

BeicTpauBath pa3BEPHYTBIE IHMCBMEHHBIE W YCTHBIE OTBETBI C OIIOPOM Ha
UHpOpMaLIKIO U3 y4eOHUKA M CIIPABOYHBIX MAaTepHallOB, PAMOTHO HCMOJIb30BATh
WU3YYECHHBIN MOHATUIHBIN aImapaT Kypca XUMMUU.
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TemaTnueckui
0JI0K,
KOJHNYeCTBO

Tema,

qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTHA oﬁyqammnxcﬁ

Omnpenenenne colepaHHs KUCIOpOJa B
BO3yXE€.
OnbIThI, JEMOHCTPUPYIOLIUE

BO3HUKHOBCHUA UITPCKPAIICHUA T'OPCHUA.

YCIIOBUS

JlabopaTopHble U NpaKkTHYeCKue padoThl
Jlabopamopubiii onvim: O3HAKOMIIEHHE C
00pasiamMu OKCHUIOB.

[ Ipakmuueckas paboma.

Ne 3. [lonydyenne u cobupaHue KUCIOPOJA,
W3y4eHUE €ro CBOMCTB. Bwiuucnenus —
MOJIEKYJISIPHOM Macchl KUCIOPOa U 030Ha Ha
Macchbl

OCHOBaHUU aTOMHOMU

XUMHUYECKOI'O 3JIEMECHTA

Tema 4,
Bonopoa.

Ilonsitue o
KHCJIOTAX H

cousx (5 )

Bonopon — s1eMeHT U mpocToe BELIECTBO.
Haxoxnenue B mnpupone, uzuueckue u

XMMHYECKHE  CBOMCTBa (Ha  mpumepe
B3aUMOJICHCTBUSL C HEMeTaula- MH H
OKCUJaMHU METAaJIJIOB), pUMEHEeHHUE,

CHOCOOBI MOTyYeHUS..

IloHsTHE O KMCIIOTaX U COJISX.
JlemoHcTpanumn

[Tonmyuenue, coOupaHue U pacro3HaBaHUE
BOJIOPO/JIA.
I'openue Bonopona.
BzaumoneiictBue
meau(Il).

BOOpOaa OKCHUJI0OM

JlabopaTopHble U NpaKkTHYeCKue padoThl

PackpbIBaTh CMBICII H3YYaeMBIX MOHITHA W TPUMEHSTH 3TH TOHSITHS TPH
OTIMCAaHWH CBOMCTB BEIIECTB M UX MPEBPAILCHHIA.

Xapakrtepu3zoBarb (OMMCHIBaTh) (U3MYECKHME M  XUMHYECKHE  CBOWCTBA
BOJIOPO/1a,CTIOCOOBI €T0 MOJTyYCHHUs, TPUMEHEHHUE.

Cobupats npubop IS MOJTy4eHHUS BOJAOPOIaA.

Hcnosb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIS COCTaBIICHHS (OPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUI XUMUYECKHX PEAKIIHI C y4aCTHEM BOJIOPO/Ia.
CaenoBaTh npaBuiiaM 0e30macHON pabOTHI B JIAOOPATOPHUH MPH UCHOJIH30BAHUU
XUMHYECKONW TIOCyapl U OOOpyIOBaHHUS, a TakkKe TMpaBUiiaM OOpaIieHus C
TOPIOYMMHU BEIIECTBAMU B OBITY.

I[lnanupoBaTh ¥ OCYIIECTBIATh Ha MPAKTUKE XUMHUYECKHE DKCIEPUMEHTHI,
MPOBOJAUTH HAOIIOICHUS, IENaTh BBIBOJIBI IO Pe3yabTaTaM dKCIEpPUMEHTA.

Y4yacTBOBAThH B COBMECTHON paboTe B rpymIie.
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TemaTuyeckuii OcHOBHbBIE BH/IbI 1eITEJILHOCTH 00yYAIOIIHXCS
G.10K, Tema, OcHoBHoOE€ coJep:kaHue
KOJIMY€eCTBO
4yacos
Jlabopamopnuwiii  onwim: B3aumoaenicTBre
KHUCJIOT CMETaJlJIaMHu.
[ Ipaxmuueckaspaboma:
Ne 4. Tlonydyenne u cobupanue BOJIOPO/A,
HW3y4YECHHUE €r0 CBOMCTB.
Boviuucnenus
— MOJIEKYJIIDHOM Macchl BellecTBa Ha
OCHOBAaHWW aTOMHOM MacChl XHMHYECKHUX
AJIEMEHTOB
Tema S. KomnuectBo BemectBa. Monb. MomsapHas [PackpbIBaTh CMBICJ HW3y4aeMbIX MOHATUNA M MPUMEHSTHh 3TH MOHSTHA, a TaKkKe
KosmmyecTBeHHbIe |vacca. 3akon ABoraapo. MomspHbIi 00bEM [M3ydeHHbIE 3aKOHBI U TEOPHH JUI PEIIeH s PACUSTHBIX 3a/1a4.
OTHOLICHUS B rasoB. Pacuérnt 1o XAMHYECKUM [BLIYMCAATL MOJISPHYIO MAacCy BELIECTB; KOJIMYECTBO BEIIECTBA, 00OBLEM rasa,
ETM"" ypaBHEHUSIM. Maccy BEIECTBa;
B JlemoncTpanmst I[IpoBoaMTH PAcY€ThI 0 YpaBHEHUAM XUMHYECKUX PEAKITUI: KOJIMUECTBa, 00bEMa,

OO0pa31pl BEMIECTB KOJIMYECTBOM 1MOJIb.
Botuucnenusn
— 00BbéMa, KOJMYECTBA BEIECTBA rasa IIo
€ro M3BECTHOMYKOJIMYECTBY BEIICCTBA HIIH
00BEMY;
— 00bEMOB Ta30B MO YPAaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOILIEHUH
ra3oB

MaccChl BEIECTBA 10 HM3BECTHOMY KOJIMYECTBY, O0BEMY, Macce pEarcHTOB WIH
MPOJYKTOB PEAKIMU.

BoicTpauBarb pa3BEpHYThIE NMHCHBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
nHpopMaIno U3 yueOHUKA W CIPABOYHBIX MAaTEpUaAIOB, TPAMOTHO HCIIOJIb30BATh
V3yYCHHBIN NOHATUWHBINA anmapar Kypca XUMUHU
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TemaTnueckui

0JI0K,
KOJINYECTBO
4acos

Tema,

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIBbHOCTH oﬁyqammnxcﬂ

Tema 6. Boga.

PacTBoOpblI.
IMonsiTue
OCHOBAHMSAX

(5 9)

00

®dusnyeckue CBOMCTBA BOJABI. AHAIM3 U
CHUHTE3 — METO/Ibl U3YYECHHSI COCTaBA BOJIbI.
XUMHYECKHE CBOMCTBA BOABI (PEaKIHMH C
METaJJIaMU,

OKCHJaMHu METAalJIOB I/IHeMeTaJ'IJ'IOB) .

Cocras OCHOBAHHUH. [Tonsitue 00
WHJMKATOpAaX.
Boma kak  pactBopuTens.  PacTBOpbl

PactBopuMOCTH BelecTB B BOJIE.
HaCBIHIeHHI)Ie N HCHACBIIICHHBIC PAaCTBOPHLI.
MaccoBast 10JIIBe1lIeCTBa B PaCTBOPE.

Pons pactBOpoB B mpupoae U B KU3HU
yenoBeka. KpyroBopoT Bonabl B MpHPOJE.
3arpsi3HeHUE MOpUPOIHBIX BoA. OxpaHa u
OUYMCTKA MPUPOJIHBIX BOI.

JlemoncTpanmu
DNeKTpoIu3 BOJIbI; CUHTE3 BOJIbI;
B3aumoelicTBre Boabl ¢ Metautamu (Na,

Ca) (BO3MOKHOHCITOJIH30BaHUE

BHJICOMATEPUAIIOB).

PacTBopeHne  BemectB € pazIUYHOM
PacTBOPUMOCTBIO.

HccnenoBanue  pacTBOPOB — KHCIOT U
moiesiouel ¢ TIOMOIIBI0  MHAMKATOPOB.

JlabopaTopHble H IPaKTHYeCKHe PadoThI
[ Ipaxmuueckas paboma:
Ne 5. IIpurorosnenue

pacTBOpoB ¢

PackpbIBaTh CMBICJ U3y4aeMbIX TMOHSATHA M TPUMEHSATh ITH TOHSATHS TIPU
OIIMCAaHUU CBOMCTB BEIECTB U UX MPEBPALLCHUN.

Xapakrepu3oBaTh (U3NYECKUE U XMMHUYECKHE CBOMCTBA BOJBI, €€ POJIb Kak
[PacTBOPUTEISI B IPUPOIHBIX MTPOLIECCaX.

CocTaBasATh ypaBHEHHUS XUMUYECKHX PEAKIHMI C y4yacTHMEM BOJbl. IPUPOIHBIX
BOJI, CIIOCOOBI OUMCTKHU BOJIbI OT PUMECEH, MEPBI IO OXpPaHE BOJI OT 3arpsiI3HEHUS.
[InanupoBaTh U OCYILIECTBJSITh Ha MPAKTHUKE XUMHUYECKHE HSKCIEPUMEHTHI,
MIPOBOAMTDH HAOIIOJIEHUS, IeTaTh BBIBOABI M0 Pe3yabTaTaM 3KCIIEpUMEHTA.
CaenoBathb npaBuiaam 6e30macHoi paboTsl B 1a00paTopuu IPU UCHOJIB30BAHUU
XUMHYECKON MOCY/Abl M 000pYyJOBaHUS.

IIpoBoAUTH BEIUUCIIEHUS C IPUMEHEHHUEM MOHATHS «MaccoBas J0JIs BEIIECTBA B

pacTBOpe».
Hcnonb3oBaTh Tpu  BHINOJHEHUWM Y4eOHBIX 3aJaHMM W B Ipolecce
HCCIIEIOBATENbCKON NeSITeIbHOCTH HAyYHO-TIOMYJISIPHYIO JTUTEpaTypy

XUMHUYECKOTO COJIep:KaHus, CIPaBOYHbIE MaTepualbl, pecypchl HTepHeTa.
BoicTpauBatrh pa3BEpHYThIE MNHCbMEHHBbIE M YCTHBIE OTBETHl C OMNOPOM Ha
uH(pOpMaIKIO0 U3 YUeOHHKA U CIPABOYHBIX MAaTEpHaIOB, TPAMOTHO HCIIOJIb30BaTh
WM3yUYCHHBIN MOHATUUHBIA anmapaT Kypca XUMUU.

OO0BACHATH CYITHOCTH SKOJIOTHUECKUX MPOOIIEM, CBA3AHHBIX C 3arPsS3HEHUEM.
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TemaTnueckui

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIBbHOCTH oﬁyqammnxcﬂ

010K, Tema,
KOJIMYeCTBO
4yacos
ONPEIEIIEHHON MacCOBOU Jl0JIen
PAacTBOPEHHOTO BEUIECTBA.
Boviuucnenus
— C HCIIOJB30BaHUEM IIOHATUA «MacCcoBas
JI0JIs1 BEIIECTBA B paCTBOPE»
Tema 7. |Knaccudukanus Heoprannudeckux (KmaccuuuupoBats n3ydaeMble BEIIECTBA 10 COCTABY U CBOMCTBAM.
OcHoOBHBIE COEIMHEHUH. CoctraBasaTb GopMysbl OKCUAOB, KUCIOT, OCHOBAaHUH, COJIEH M Ha3bIBaTh UX IO
KJ1AaCChI Oxkcunpr: COCTaB, KJIacCU(pUKAIUS MK IYHAPOJHOW HOMEHKIIATYpE.
HEOPraHu4YeckKux |(OCHOBHBIE,  KHMCIOTHBIE, amdorepHsle, [Iporno3upoBarh cBOIiCTBa BElIECTB HAa OCHOBE OOIIMX XMMHYECKUX CBOMCTB
coeMHeHn i HecoJeo0pa3zyroiue), HOMEHKJIATypa [M3YYEHHBIX KIJIACCOB/TPYIIN BELIECTB, K KOTOPHIM OHH OTHOCSTCSI.
(11 9) (MexTyHapoHas ¥ TPUBUAIbHAS). CocTaBJfITh  MOJIEKYJIIDHBIE  YPaBHEHHMS  pEAKUUM,  WIUIFOCTPUPYIOIINX
[lomydyeHne ©  XUMHUYECKHME CBOMCTBA [XUMHUYECKHE CBOMCTBA U CIIOCOOBI MOJYUEHHUS BEILIECTB U3YYEHHBIX KJIACCOB/TPYIIIL,
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX [a TAKKE MOATBEPKIAOIINX T€HETUYECKYIO0 B3aUMOCBSI3b MEX/1y HUMHU.
OKCHUJIOB. I[Ipon3BOAMTH BHIYMCIICHUS IO YPABHEHUSIM XUMUYECKUX PEAKIUH.
OcHoBanusi:  cocTtaB,  kinaccudukamnus, [l1aHupoBaTh U OCYHIECTBJIATH HAa MPAKTUKE XUMUYECKHE SKCIIEPHUMEHTHI,
HOMEHKJIaTypa (MexayHapoaHas U [IPOBOJUTH HAOMIOEHHS, AeNaTh BBIBOIBI IO PE3yNIbTaTaM KCIIEPUMEHTA.

TpUBHUAIIbHASA), (PU3UYECKHE U XUMUUYECKUE
CBOMCTBa, CcrocoObl monydeHus. KucnoTsr:
KIaccuguKanus,

COCTaB, HOMEHKJIaTypa,

CaenoBaTh npaBujam 0e30macHON paboThI B 1aOOPATOPUH MPU HCIIOIb30BAHUU
XUMHUYECKOH MOCYbl U 000PYI0BaHHUS.
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TemaTuueckuid
0JI0K,
KOJINY€CTBO
4acoB

Tema,

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIBbHOCTH oﬁyqammnxcﬂ

¢usnyeckne W XUMHYECKUE CBOICTBA,
CTIIOCOOBI TIOTYYCHHSI.
Psn akTuBHOCTH METAILIOB.

Conu (cpemnue): HOMEHKJIATYypa, CIIOCOOBI

MIOJIYYECHHsI, B3aUMOJEUCTBHE  COJEH  C
METaJUIaMH,  KUCJIOTaMH{, IIEJI0YaMU U
COJISIMU.

'enernueckass CcBA3p MEXIY Klaccamu

HCOPraHn4CCKUXCO GHI/IHeHI/II\/'I.

JleMmoHcTpanuu

O6pa3isl HEOPraHUYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB.

B3aumonerictere pactBopa CEpHOI1

kucinotel ¢ okcumom Mmemau (I1). Peakrms
HEUTpaIU3aIHH.
BeiTecHeHHe OJHOrO Meramia IpyruM U3
pacTBopa coJiu.
JlaGopaTopHble U MPAKTHYECKUEPAOOTHI
Jlabopamopubie onvimul. B3aumonencTBre

KHCJIOT C METaJllilaMu. HonyquI/Ie
HCPACTBOPUMBIX OCHOBaHHH.
BzaumogetictBue HEPACTBOPUMBIX

OCHOBAHHU C KHCIIOTaMHU.

Pasnoxxenne ruapokcuaa meau (I1) mpu
HarpeBaHUH.

[ Ipaxkmuueckas paboma:

Ne 6. PerieHue 3KCIEpUMEHTAIBHBIX 3a/1a4

Hcnonb3oBath y4eOHbIX  3aJaHui nporecce
U CCIIEZI0BATENCKOM HAy4YHO-TIONYJISIPHYIO JUTEpaTypy

XUMHYECKOTO COAEPKaHMUsl, CIPABOYHbIE MaTeEpHUalbl, pecypchl HTEpHETA.

npu BBIIIOJTHEHHH u B

JACATCIIbHOCTU

BeicTpauBaTrh pa3sBEPHYTHIC IMCBMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
nH(pOpPMaLIMIO U3 y4eOHHKA U CIIPAaBOYHBIX MaTepUaOB, TPAMOTHO HCIIOJIb30BaTh
V3Y4YEHHBIN OHATUWHBIN anmnapar Kypca XUMHUH
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TemaTuueckuid
0JI0K,
KOJINY€CTBO
4acoB

Tema,

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIBbHOCTH oﬁyqammnxcﬂ

o TEME «OCHOBHBIE KJIACChI

HEOPraHUYECKUX COCAUHEHUIN.
Boviuucnenus

— 110 YpaBHCHUAM XI/IMI/ILIGCKI/IXpeaKIII/Iﬁ

Paznen 3. [lepuoanyeckuii 3axon u [lepuoauyeckas cucremMa xumMuuyeckux 3jiementon JI. U. MenaeneeBa.
CrpoeHue aToMoB. XuMH4YecKasi CBsi3b. OKHCIMTEILHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 1)

Tema 8.
Mepunonnueckui
3aKOH U
Ilepuonnueckas
cucrema
XHMHUYECKUX

asnemeHToB /1. U.
MenneJseena.

Crtpoenue aToma
(7 9)

[TepBrie HONBITKH Kiaccuukanuu

XUMHNYECKHUX DJICMCHTOB. Ilonsrue 0

rpymnmnax CXOJHBIX 3JIEMCHTOB (H.[GJ'IO‘IHBIG n

OICJIOYHO3EMCIIBHBIC METAJJIbl, TaJIOT'CHBbI,

WHEPTHBIETa3bl).
DJIEMEHTHI, KOTOpbIE 00pa3yroT
aM(pOTEepHbIE OKCHIBl ¥  THIPOKCHIBI.

[lepuonnueckuii 3axkoH u Ilepuogmueckas
cucrteMa xuMmuyeckux osnemeHtoB JI. .
Menneneena. [Tepuonpl, TPYIIIIbI,
[OITPYIIIIBI. Du3MYECKUi CMBICTT
MOPSAKOBOTO HOMEpPA 3JIEMEHTAa, HOMEPOB
Mepuoaa U rpymisbl.

Crpoenue atomoB. CocTaB aTOMHBIX sIZIEP.
H3oTomnsl. DNEeKTPOHBIL. Crpoenue
ANEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20
XUMUYECKUX 3JIeMEeHTOB. [lepuoanyeckoit
cuctemsl JI. 1. Menneneena.
XapakTepucTuKa XUMHUYECKOTOJIEMEHTA 110

ero noJjoxeHuro Bllepuonnueckon cucreme

PackpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA.

IloHnMaTh CynieCTBOBAaHHME MEPHOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX
DJIEMEHTOB (M3MEHEHHE PAJyCOB aTOMOB M DJIEKTPOOTPHUIIATEIIHLHOCTH)

U UX COCAVMHEHHI OT MOJIOKEHUS B MEPUOJUYECKON CUCTEME M CTPOECHUS aToMa.
Y cTaHaBJMBATH CBS3b MEXK/TY ITOJI0KEHUEM AJIEMEHTA B IEPUOIMYECKON CUCTEMEN
CTPOCHHEM €ro artoMa (COCTaB MW 3apsn sapa, OOIIee 4YHUCIO DJIEKTPOHOB
HpacnpeneseHue ux 1Mo JICKTPOHHBIM CIIO0SIM).

IIporHo3upoBarb XapakTep U3MEHEHUS CBOMCTB 3JIEMEHTOB M HMX COEAWMHEHHI
norpynmam u nepuogam [leprouueckoit CUCTEMBI.

XapakTepu3oBaTb XHUMHUYECKHUE DJIEMEHTHI MEPBBIX TPEX MEPUOIOB, Kajusi,
KaJIbIUA 10 UX NosiokeHuto B Ilepuoanyeckoii cucreme [{. . Menneneena.
CaenoBatb  nmpaBHJIaM pabGoTel B jabopaTtopuu
MCIOJIb30BAHUUXUMHUYECKOM MOCY/IbI U 000PYIOBaHUS.

BoicTpauBath pa3BEpHYTHIE NHUCHbMEHHBIE M YCTHBIE OTBETHI C ONOpPOM Ha
uH(pOpMaIIMIO U3 YUeOHUKA U CIIPABOYHBIX MATEpPHAIIOB, TPAMOTHO HCIIOJIb30BaTh
W3YYCHHBIN MOHATUMHBIN almapaT Kypca XUMUU.

Hcnonb30BaTh TpU  BBIOJHEHUU YYEOHBIX 3aJaHUN TEKCThl y4eOHUKa,
cipaBouHble Matepuainsl ([lepuoanueckyro cuctemy xumMuueckux anemenToB Jl. U.

Oe3omacHoOi npu

MeHz[eneeBa, Ta6n1/1uy pacTBOPUMOCTH KUCIIOT, OCHOBaHHMI M COJIeEH B BOJAC,

JIEKTPOXUMUYECKUH Pl HAIIPSHKEHUM METAIIOB).
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TemaTn4eckui OcHoBHbBIE BU/BI 1eATEJILHOCTH 00y4al0IMXCS
610K, Tema, OcHoBHoOE€ coJep:kaHue
KOJIN4eCTBO
4yacos
. . MeHnneneena. Hcnonb3oBaTh 1pu  BHIIOJHEHMHM  Y4eOHBIX 3aJaHMid M B IIpoLEecce
3nauenue llepumonmueckoro 3akoHa U [MCCIIEIOBATENbCKOMN JEeSITETbHOCTH HAy4YHO-TIONYJISIPHYIO JUTEpaTypy
[lepuoanueckolt  cucCTEMBl  XMMHUYECKHX [XMMHUYECKOIO COJEpKaHUs, CIIpaBOUHbIe MaTepualbl, pecypcsl lHTepHeTa
2JIEMEHTOB ISl Pa3BUTHUS  HAyKHM U
npaktuku. JI. Y. MengeneeB — y4€HBI,
MeAaror U rpakJaHuH.
JleMmoHcTpanuu
KopoTkoneprognas # AIMHHONEPUOIHAS
(dhopMmbI [Tepuommueckoi CUCTEMBI
XuMHu4Yeckux aaeMmeHnToB [ Y. Menneneena.
OzHakomiieHHe ¢ oOpa3laMu METauioB U
HEMETAJIOB.
JlabopaTopHble U MPaKTHYECKHE PA0OTHI
Jlabopamopnwiii  onvim: B3aumopelicTBue
TUAPOKCHIA LMHKA C pacTBOpPaMH KUCJIOT U
iesnoyen
Tema 9. |2mexTpoOoTpHULIATENILHOCTD aTOMOB |PacKpbIBaTh CMBICJI U3yYaE€MBbIX ITOHATUI.
XumMuueckas XUMUYECKUX 3JIEMEHTOB. OmnpeneasaTs BUJI XUMMUUYECKOU CBSI3U B COCMHEHUU.
CBSI3b. XuMuyeckasi CBA3b (MOHHas, KoBaJieHTHas (OmpeaessiTb CTENEHb OKUCICHHS XHMHUYECKOTO »JJIeMEHTa Mo (opmyne ero
OxHuCINTEIbHO-  [TIOJISIPHAsI UKOBAJICHTHAs HEMOJISIPHAS). COCIHEHUSI.
BoccranoButeb  (CTeneHb okucneHus. (OnpeaenasiTb JIEMEHT (BEIIECTBO) — OKHUCIHUTENb U DJIEMEHT (BEIIeCTBO) —
Hbl€ peaKInu OKHCIUTENBHO-BOCCTAHOBUTENBH bI€ [BOCCTAHOBUTEIIb.

(89

peakiuu (OBP). Tlpouecchl okucieHus u
BOCCTaHOBJICHUSI. OxkucnuTenu
BOCCTAaHOBHTEJIH.

u

JleMmoHcTpanuu

OKHUCIINTENBHO-BOCCTAHOBUTEILHEIC

OO0BbSICHATD CYHIHOCTB NPOUECCOB OKUCIICHUA U BOCCTAHOBJICHUAA.

CocTaBasiTh 3HeKTpOHHBII>'I OamaHc C y‘IéTOM qucja OTHAHHBIX W IPUHATBIX
DJICKTPOHOB.

CocTaBasiTh YpaBHCHUC OKHUCIIUTEIbHO-BOCCTAaHOBUTEILHOM pCaKkuunu.
lcnonp30BaTh Ipu  BBIIIOJIHCHHUU y‘IC6HBIX 3aJJaHUl  TEKCTBI y‘IC6HI/IKa,
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Sommmieaant OcHoBHbBIE BU/BI 1eATEJILHOCTH 00y4al0IMXCS
6J10K, Tema, OcHoBHOE cofiepKaHue

KOJIHY€CTBO
qacoB

PCaKIMU: TOPCHUC, PCAKINU PA3JIOKCHUSA, [CIIPABOYHLIC MATCPHAJIbLI (nepnozmquKon CUCTEMY XUMHUUYCCKUX BJICMCHTOB I[
COCIMHEHUS 1. MenneneeBa, Tabauily pacTBOPUMOCTH KHCJIOT, OCHOBaHHWI U coJiell B BOJE,

PIIEKTPOXUMUYECKUH PsAJT HANIPSKEHU METaJIIOB)
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9 KJIACC

(2 4 B HEnmet0, Beero 68 4, U3 HUX 4 4 — pe3epBHOE BpEeMs)

TemaTnueckuii 0JI0K,

OcHoBHOE€ coaeprkaHue

OcHoBHbIE BUIbI A€ATEIbHOCTH oﬁyqamumxm

CUCTEME U CTPOCHHEM HX aTOMOB.
Knaccudukanus W HOMEHKIATypa
HEOPraHUYECKUX BEIIIECTB
(MexxyHapoaHasT W TpUBUAIbHAs).
CBOICTBA

XHUMHUYECKUE BCIICCTB,

OTHOCSIIAXCS K Pa3InYHbIM
KJIaccam
Heoprannueckux coeauHeHUN,

TCHCTHYCCKaA CBA3b

ux

HCOPraHNYCCKUX
BCIICCTB. CTpOeHI/Ie BCIICCTBA: BUIBI

XHMHYECKON CBA3U )51 THIIBI

TeMBbl, KOJIM4€CTBO
4acoB
Pa3znen 1. BemecrBo n xumuueckue peakuuu (30 u)

IToBTOpeHue u [Ileprognyecknit 3aKOH. [XapaKTepu30BaTh XUMUYECKUE DJIEMEHTBl MEPBBIX TPEX MEPUONOB, Kalus H
yriryGJenue 3nanmii  |Ileproauyeckas CHUCTEMA [KaJIbLUA 1O uX nonoxenuto B llepmommueckont cucreme . M. Menneneesa.
OCHOBHBIX pasaenoB |[xumuueckux onemeHtoB JI. WM. [KnaccuduumpoBarh W HasplBaTb HEOPraHMYECKUE BEIIECTBA HM3YYEHHBIX
Kypca 8 kjacca MenpeneeBa. CTpoeHue  aToMOB. [KJ1accoB. ONMCHIBaTh OOIIME XUMHUECKUE CBOICTBA BEILIECTB pasIMYHBIX
(6 ) 3aKOHOMEPHOCTH B M3MEHEHMH [KJIACCOB, MOJTBEPXkJaTh CBOWCTBA INpPUMEPAMH  MOJIEKYJSPHBIX  ypaBHEHUIl

CBOMCTB  XMMHYECKUX DJIEMEHTOB [XMMHYECKHX PEaKIMM.

NEPBBIX TPEX NEPUOJOB, Kanus, (OnpeaeasTb BHI XHMHUYECKOW CBA3M M THUII KPHUCTAJUIMYECKOM PEIIETKH

KanblMsl W KX COCIMHEHHMH B [BELIECTBA.

COOTBETCTBUU c nonokxenueM (IIpornosupoBars CBOMCTBA BEMIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS.

JJIEMEHTOB B IIEpUOUYECKON |[BpICTpanBaTh pa3BEPHYTbIE IUCBMEHHBIE M YCTHBIE OTBETHI C OINOpPOM Ha

nH(pOpMAaIKIO U3 YueOHUKA U CIIPABOYHBIX MaTEpUajIOB, IPAMOTHO UCHOIB30BATh
M3yUYCHHBIN MOHATUHHBIN aniapar Kypca XuMHH.
yuyeOHbIX 3aJaHuii U B

Ucnoab3oBarh  1pu

HCCHeﬂOBaTCHBCKOﬁ

BBITIOJTHCHUHU mponecce

JIUTEPATypy
XHUMHUYECKOI'0 CO/IEpKaHus, CIIpaBOYHbIE MaTepuasl, pecypchl HTepHeTa

JACATCIbHOCTH HAayYHO-TIOITYJIAPHYIO
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TemaTuueckuii 0JI0K,
TEMBI, KOJINYEeCTBO

qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

KPUCTAIIINYECKUX pELIETOK.
3aBUCUMOCTb CBOMCTB BEILIECTB OTUX
CTPOEHUSI.
JleMoHcTpanuu
1. Mo gem KPUCTALITNYECKUX
pelETOK HEOPraHMUECKUX BEIIECTB.
2. Kopotkonepuoanas U
bopmbI
CUCTEMBI

I N

JUTHHHOTIEPUO HAS
[Tepnomueckoit
XUMHNYCCKUX DJICMCHTOB

MenneneeBa

Tema 1.
3aKOHOMEPHOCTH
XUMHMYECKHX PeaKIui

(8 1)

OcHoBHEIE

Knaccuduxanus XUMUYECKUX
peaKiuii 1Mo pa3jnYHbIM MPU3HAKAM
(TI0 9KCy ¥ COCTaBy y4acCTBYIOIIMXB
peaKkiMyu BEIIECTB, IO TEIUIOBOMY
ahdexTy, Mo M3MEHEHUIO CTeTeHEH
OKHCIICHHUSI XMMUYECKHX 3JIEMEHTOB,
no oOpaTUMOCTH,

KaTajau3aropa).

IO  Y4YacTHIO
DK30- U 9HIOTEPMUYECKHE PEAKIUH,
TEPMOXUMUYECKUC ypaBHEHHSI.
[ToHsiTHE O CKOPOCTH XHMHYECKOIl
peakuun. [IoHATHE O TOMOTEHHBIX U
TeTePOreHHBIX peakuusax. [loHsartue
00 o00paTuMBIX U HEOOpaTHMBIX
XUMHUUYECKHX peakiusx. [loHsTne o

XHUMHUYCCKOM pPaBHOBCCHUU. q)aKTOpBI,

PackpbiBaTh CMBICI HM3y4aeMbIX NOHSATUA M HPUMEHATH 3TH MOHATUSA TNpPH
OIHCAHUU CBOMCTB BEILIECTB U UX MPEBPALICHUM.
KiaaccupuuupoBars XUMHUYECKHE PEAKUMM 1O Pa3Ju4HbBIM  IPU3HAKAM.
YcraHaBJIMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKUUHU OT PA3ITUYHBIX
(hakTopoB.

IIporHo3upoBaTbs BO3MOXKHOCTH IIPOTEKaHUsT XUMHUYECKUX IIPEBpALCHUN B
pPa3IMYHBIX YCIOBHSIX.

OmnpeneasaTs okuciautenab U BoccTtaHoBUTENb B OBP. CocTaBisiTh 371€KTPOHHBII
OaJlaHC peaKIInH.

I[Ipon3BOAMTH BEIYKCIICHUS IO XUMUYECKUM YPABHEHHUSM.

BeicTpauBatrh pa3BEpHYTHIE NHCHbMEHHBIE M YCTHBIE OTBETHI C OIOpPOM Ha
UHpOpMaLKIO U3 ydeOHUKA M CIIPABOYHBIX MaTEepHajOB, 'PAaMOTHO HCIOJb30BaTh
W3Y4YCHHBIN MIOHATUMHBIN almapaT Kypca XUMUU.
Hcnosb30BaTh 1pU  BBHINOJHEHUH — y4EOHBIX

HCCIeI0BaTEIbCKOM ACATCIIBHOCTHU

3aJaHUd W B IIpoliecce

JUTEpaTypy
XMMHUYECKOTO COJEpkKaHUs, ClIpaBOYHbIE MaTepUalbl, pecypcsl lHTepHeTa

HAayYHO-TIOITYJISIPHYTO
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TemaTuueckuii 0JI0K,
TEMBI, KOJINYEeCTBO
qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬂ

BITUSIIOIIINC Ha CKOPOCTh
XUMHYECKON PEaKIUU U TOJIOKCHHE
XHUMHYECKOTO PABHOBECHS.
OKHCITATETEHO-BOCCTAHOBHUTEIBHBIC
peakuud  (PIEKTPOHHBIM  OanaHc
OKHUCITUTEITLHO-BOCCTAHOBUTEILHON
peakiun).

JleMmoHcTpanuu

1. 3aBUCUMOCTh CKOpPOCTH
XHUMHYECKON PEakluu OT Pa3InIHBIX
(hakTopoB.

2. BozpeiictBue kaTtaimzaTopa Ha
CKOPOCTh XUMUYECKOM peaKIuu.

3. Ilpumepsl  HeOOpaTUMBIX |
00paTUMBIX pEaKIIHil.

4. Cwmemnienue paBHOBecCHUs
XUMHYECKON pEeaKInH.

Bovluucnenus

— KOJIMYeCTBa BEIIecTBa, 00bEMa U
MaccChl pEareHToB WX MPOAYKTOB IO
YPaBHEHUSM XUMHYECKUX peaKlui

Tema 2.
DJIEKTPOJIMTHYECKast

M CCOIUALTUS.
XHUMHUYeCKHe peaKkuuu

BpacTBOpax
(16 )

Teopus 3IIEKTPOJIUTHYECKOU
MUCCOIMALMU.  ODJEKTPOJIUTHl U
HEIJIEKTPOJIUTh. KaTHOHbI, aHUOHBI.
MexaHu3M JMCCOLMAllUU BEIIECTB C
pPa3IMYHBIMUA BHJAMU XUMHUYECKOU
cBsa3u.  CremeHb  JAMCCOLMALIUU.

PackpobiBath

CMbICJI N3y4acMbIX HOHHTI/Iﬁ, a TakKkKeC

3HeKTpOHI/ITI/I‘leCKOﬁ JAUCCOHaIIu.

OO0BbSICHATD IMPUYUHBI SJICKTPOIIPOBOAHOCTHU BOJHBIX paCTBOPOB.
CocTaBasiTh YpaBHCHUA AucCcoMalli KUCJIOT, IIen04Yed u COJ'ICIZ, IOJIHBIC U

CMBICIT  TCOPHU

COKpaH_[éHHLIe HWOHHBIC YPABHCHUA XUMHWYCCKUX peaKHI/Iﬁ MOHHOT'O 00OMEHa.
HJIaHI/IpOBaTL U OCYIIECTBJIATb Ha IMPAKTUKE XUMHUYECKUEC OKCICPHUMCHTEI,
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TemaTuueckuii 0JI0K,
TEMBI, KOJINYEeCTBO

qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬂ

CunbHble U ci1adble 3JIEKTPOJIUTHI.
Peakiuyn HIOHHOTO OOMeEHa, YCIIOBHS
X IIPOTCKAHUA. HNonnsie YpaBHCHUA

[peaKIui.

XUMHYeCKHe  CBOMCTBA  KHCIOT,
OCHOBaHMII M COJIe B  CBETE
[peICTaBIeHUM 00
PICKTPOJIMTUYECKON  JUCCOLMAINH.
Cpema  pactBopa. Ilonatune o

TUIPOIIN3E COJIEH.

KauecTBeHHBIE peakluu Ha KaTHOHBI
Y aHUOHBIL.

JlemoHcTpanmu

DnexTpuyeckas IPOBOJIUMOCTh
pacTBOpPOB  BEIIECTB;  JIBWKECHUE
HMOHOB B 3JIEKTPHUYECKOM TIOJIE.
OnbIThL, WUTIOCTPUPYIOIIHE
MpPU3HAKK  TMPOTEKaHUs  peakuuit
noHHOTOo  oOmeHa. OmbITBI  TIO
OTIPEICNIEHUIO0 CpPeIbl B PacTBOpax
coJiei (xyopuaa Hatpus, KapOoHarta
HATpPHUsL, XJOpUIa IUHKA).
JlabopaTopHble M NpaKTHYeCKHE

padoThI
JlabopamopHwiil onvim:
PeakiunoHHoro oOMeHa B

PacTBOPAxX JJICKTPOJIUTOB: cym,(baTa

IPOBOAMTDH HAOJIOJEHMS], JIENIaTh BBIBO/IbI 110 PE3YJIbTaTaM SKCIIEPUMEHTA.
CaenoBarh npaBuiiaM 0e30macHOi pabOThI B J1aOOPATOPUH MPU UCHOIb30BAHUU
XUMHUYECKOM NOCY bl U 000pYIOBaHUS.

IIpou3BoAMTH BEIUNCIICHUS IO XUMUYECKUM YPaBHEHHUSIM.

BoicTpauBaTrh pa3BEPHYThIE MHUCHMEHHBIE M YCTHBIE OTBETHl C ONOPOM Ha
nH(pOpPMaLIMIO U3 y4eOHHMKA U CIIPAaBOYHBIX MaTepUaoB, TPAMOTHO HCIIOJIb30BaTh
W3Y4YCHHBIN MOHATUWHBIN annapar Kypca XMMUU.

HNcnoab30BaTh 1pU  BBINOJIHEHHUH 3aaHii W B

y4eOHBIX mporecce

Hay4YHO-TIONYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO COJIepKaHUs, CIPABOYHBIE MaTEpHUAIIbL, pecypcsl IHTepHETa

HUCCIIEN0OBATEILCKON NEeITEILHOCTU
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TemaTuueckui 0JI0K,
TEMBI, KOJINYEeCTBO

qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

e (II) m ménoun, xapOoHaTa
HaTpuAa HCOHﬂHOﬁKHCHOTBI, pcaKkuus
MEXIY
COJIIHOM

HEUTpAIN3aLuU
THAPOKCUAOM Kalusg U
KHCJIOTOH.

[ Ipakmuueckas paboma:
Ne 1. Pemenue skcriepuMeHTAIBHBIX
3a/1a4 Mo TeMe.

Boiuucnenusn

0 ypaBHCHHAM XHUMHYCCKHUX
peaxiun

Paznen 2. Hemera/ibl U uX coenunenus (34 q)

Tema 3. Oo6mast
XapaKkTepHCTHKA
XHMHYECKHX

3J1eMEHTOB VIIA-

rpynnbl. 'ajorennr (6

1)

OOmasi xapakTepUCTHKa TajlOreHOB.
Oco0eHHOCTUCTPOEHHUSI aTOMOB 3THX
JJIEMEHTOB, XapaKTepHbIE I HHUX
creneHn okucieHus. CTpoeHue u

¢usznueckue  CBOWCTBA  MPOCTHIX
BEIIECTB — rajJoreHOB. XUMUYECKHE
CBOICTBA Ha TMpuUMEpe  XJopa

(BS&HMOI{CIZCTBPIG C METaljlaMu,

HEMETaUIaMH, I1e104aMHu).
Xnoposogopoa. CounsiHass KHUCIIOTAa,
XUMUYECKUE CBOMCTBA, IOJIy4ECHHUE,
[IPUMEHECHHUE. KauecrBenHsle
peakLyy Ha raJOreHUIUOHBI.

JleficTBHE XJI0pa M XJIOPOBOJAOPOJA

Ha OpPraHu3M uelioBeka. Baxnenmmue

O0bsicHATH 00IMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB HEMETAJUIOB U MX
COCIMHEHUH B Mpeesiax MajblX MEPUOJ0B U IJIaBHBIX noarpyni [lepuonnyueckoit
CHUCTEMbI XUMUYECKHUX JIEMEHTOB C YUETOM CTPOCHHS UX aTOMOB.
XapakTepu3oBaTh (PU3NUECKHE W XHUMHUYECKHE CBONCTBA IPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMEpEe XJOpa) M CIOXKHBIX BEHICCTB (XJIOPOBOIOPOJA, XJIOPHUAA
HaTpHsl), CIOCOOBI UX TOJy4EHHUs, IPUMEHEHUE U 3HAYCHUE B IPHUPOJC U KU3HH
JeJIOBEKa.

OnpeneasiTh raJoreHUIMOHBI B PACTBOPE.

I[lnanuMpoBaTb U OCYILIECTBJISATh Ha MPAKTUKE XUMHYECKHUE HSKCIEPUMEHTHI,
MPOBOAMUTH HAOIIOJICHUS, IeaTh BBIBOAbI MO Pe3yabTaTaM dKCIIEPUMEHTA.
CaenoBaTh npaBuiam 0e3omacHoi paboThl B J1aOOpAaTOPUH MPHU HCIIOIB30BAHUU
XUMHYECKON TOCYAbI M 000PYyI0BaHHUS.

BeicTpauBath pa3BEPHYTHIE NUCHMEHHBIE WU YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpPMAIIMIO U3 YUeOHHKA U CHPABOYHBIX MaTEPHANIOB, TPAMOTHO HCIIOJIb30BATh
WU3YYECHHBIN MOHATUMHBIN alapaT Kypca XUMMUU.
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TemaTuueckui 0JI0K,
TEMBI,
qacoB

KOJIH4Y€CTBO

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬂ

XJIOPUIBI
IIpUpO/IE.
JleMoHcTpanuu

BI/IILGOMaTepI/IaJ'[BII TaJIOT€HbI U HUX

U HUX HaAXO0XICHUE B

COEIMHEHUSI.
O06pa3ipt XJIOPHJIOB.
JlabopaTopHble U NPaKTHYeCKHUE
padoTsl Jlabopamopnbiil onvim:
Pacno3naBaHHEXJI0pUI-MOHOB.

[ Ipakmuueckas paboma:

Ne 2.

KHCIIOTBI, U3y4yeHHe €€ CBONCTB.

[Tonyuenne COJISTHOM
Botuucnenus

— MO YpaBHEHUSIM XUMHYECKUX
peakuuii, eciu OJWH U3 PeareHTOB
JIaH B U30BITKE;

00BbEMOB
peaKiuu
00BEMHBIX OTHOIIIEHHI Ta30B

ra3oB 1o YPaBHCHUIO

Ha OCHOBEC 3aKOHa

HMcnosib30BaTh 1pU  BBIIOJHEHHUH

HCCIIEeN0BaTEIbCKOT

yuyeOHbIX 3aJaHUil U B  Ipoliecce

JIuTepaTypy
XUMHUYECKOTO COAEPKaHUs, CIIPAaBOYHBIE MaTepuaisl, pecypcsl MIHTepHeTa

JACATCIBHOCTHU HAaY4YHO-IIOIMYJIAPHYIO

Tema 4, Oo1masn
XapaKTepuCTHKA
XHMHYECKHX
3JIEMEHTOB VIA-
rpynnel. Cepa u eé
coequHeHus (8 4)

OOwiast XapakTepUCTHKa 3JIEMEHTOB
VIA-rpynmsl. OcobenHocTH
CTPOEHHUSI aTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIE

11 HHUX  CTCIICHU

OKHCJICHHA. CTpOCHI/Ie I/I(i)I/I3I/I‘leCKI/Ie

CBOMCTBAa MPOCTBIX BEIIECTB —
KHCJIOPO/JA U CEPBI.
AnnoTpornHele MO (PUKAITUH

O0nLACHATL 00IIHe CBOICTB DJIEMEHTOB

3aKOHOMEPHOCTH B HW3MEHEHUU
VIA-rpynmnsl 1 UX COEAMHEHUN C Y4ETOM CTPOCHHS UX aTOMOB.
XapakTepu3oBaTh (U3MYECKUE U XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA
ceppl U €€ COENUHEHUH (CepOBOAOPOAA, OKCHIOB CEPBI, CEPHOM KHCIOTHI,
cynb(}aToB), CIOCOOBI X MOJyYEHUs, IPUMEHEHUE U 3HAUCHHUE B IPUPOJIE U KUZHU
YEJIOBEKA.

OnpenenassTs HaIMUUE CYIb(PAT-HOHOB B PACTBOPE.

OO0BbSICHATD CYIMHOCTDb JOKOJOTHYCCKUX Hp06J'ICM, CBsA3aHHBIX C Hepepa60TK0171
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TemaTuueckui 0JI0K,
TEMBI, KOJINYEeCTBO

qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

KHCIIOpOJla M Cepbl. XUMHUYECKHE
cepel.  CepoBojiopof,

¢buznueckue U
Oxcuapl
IpeICTaBUTEIN
Cepnas

CBOMCTBA
CTpOEHHE,
XUMHUYECKHE  CBOMCTBA.
cephl KaK
KHUCJIOTHBIX OKCHJIOB.
KHCII0Ta, (PU3NYECKue

1 XUMHUYECKHE CBOMCTBA (00IIMe KaK
MpeACTaBUTENST KJlacca KHUCIOT |
crenupuuecKkue), IpUMEHEHHE.
XUMUYECKUE PEAKIHUH, JIeKalue B
OCHOBE TMPOMBIIIJIEHHOTO croco0a
MOTYyYEHUSI CEpHOI
Anmapatel W NpPOTEKAIOIIME B HUX
TIPOIIECCHI (Ha pu- Mepe
MPOU3BOJICTBA  CEPHOM  KUCJIOTHI).
Comm CEpHO KHUCJIOTHI,

KaueCTBCHHAasA peaKknusa Ha

KHUCJIOTHI.

Cynb(ar-HuoH.
HaxosxaeHnune cepsl 1 €€ CoeIMHEHNN
B IpUPO/IE. XHUMHYECKOE

3arpsA3HCHUC OKI)Y)KaIOH_[eﬁ CpCabl

COCJIMHEHUSIMH  Cepbl  (KHCJIOTHBIC
JOXKJM, 3arps3HEHHE BO3JAyXa U
BOJIOEMOB), CIIOCOOBI ero
MPEIOTBPAIICHHSI.
JleMoHcTpanuu

COCMHEHUH CEpBl.

I[InanupoBaTh U OCYHIECTBJATh HA IPAKTHKE XUMHYECKHE DKCIEPUMEHTHI,
IPOBOAMTDH HAOJIOJEHMS], JIENIaTh BBIBO/IbI 110 PE3YJIbTaTaM SKCIIEPUMEHTA.
CaenoBarh npaBuiiaM 0e30macHON pabOTHI B J1aOOPATOPHUH NP UCHOIb30BAHUU
XUMHUYECKOM TOCYy bl U 000pYIOBaHUS.

IIpou3BoAMTH BHIYUCIICHNUS 10 XUMUYECKUM YPAaBHEHUSIM.

Wcnonb30oBaTh Tpu  BHIIOJHEHWU Y4YEOHBIX 33JaHUN  TEKCThl y4yeOHHKa,
cipaBouHble Matepuansl (Ilepuonuyeckyro cucreMy XUMHUYECKUX 31eMEeHTOB [l
W. MenpeneeBa, TaOIHIly paCTBOPUMOCTH KHCJIOT, OCHOBAHHWIA M COJIEH B BOJIE,
JIEKTPOXUMUYECKUH PAJT HAIIPSHKEHUHM METaJUIOB).

M cnojbp30BaTh BHITIOJTHEHUM  YUEOHBIX 3aJaHUl W B TIpoOIecce
M CCIIEI0OBATEIIbCKOU JESTEIBHOCTH Hay4YHO-TIOIYJISIPHYIO JIUTEpaTypy

XUMHUYECKOTO COJIep>KaHus, CIIpaBOUHbIe MaTepuabl, pecypchl HTepHeTa

pu
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TemaTuueckui 0JI0K,

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

TeMBblI, KOJIMYeCTBO
4acoB

Konnexkuuu (BupeoMarepuaisl): cepa

" €€ COCITNHEHNS.

OO6yrnuBanue caxapa 01

JNENCTBUEM KOHILICHTPUPOBAHHOU

CEpPHOM KHUCIOTBHI.

JlabopaTopHble M TNpPaKTHYeCKHe

padoThI

Jlabopamopnvie onvimul.

ObHapyxeHue Cynb(aT-nOHOB.

Bsaumoneiicteue pa3baBiieHHON

CEpPHOM KUCIOTHI C [IMHKOM.

Bovluucnenus

— M0 YypaBHEHHMAM  XHUMHUYECKUX
peaKiuii;
— MacCOBOU TIOJIN BEIXOJa
IPOAYKTapeaKuu

Tema 5. Oomast |OOmas xapakTepucThka 3J1eMeHTOB|QObsACHATh OO0IIMe 3aKOHOMEPHOCTH B HM3MCHCHHH CBOMCTB 3JICMCHTOB
XapaKTepUCTHKA VA-rpymnmbl. Oco6eHHOCTUCTpOeHMS |V A-IPpYIIIBI U UX COSAMHEHUH C YI€TOM CTPOCHHS X aTOMOB.
XHMHUYECKUX aTOMOB 3THX JJIEMEHTOB, (XapaKkTepu3oBaTh (prU3nuecKue U XMMHUECKHUE CBOMCTBA MIPOCTHIX BEIIECTB a30Ta
3JIeMeHTOB VA-rpynnbl. [XapakTepHble [UId HHUX CTeNeHU U ¢ocdopa U UX COEAUHEHUN (aMMHUaKa, COJel aMMOHUS, a30THOW KHCIIOTHI,
A3ot, ¢ochop H HX |OKHUCICHUS. HUTpaToB, okcuna docdopa(V) u dochopHoii kuciotel, pochatoB), cnocodObl UX

coequHenusi (10 )

A30T, pacnpoCTpaHeHue B MPUPOJE,

¢usnyeckue " XUMHUYECKUE
cBoiictBa. Kpyrosopor aszora B
IIPUPOIE.

AmMmuak, ero  ¢Qu3MUecKue U

XUMHWYCCKHEC CBOfICTBEl, MOJIYUCHUC

HOJIy4eHUsl, IPUMEHEHUE U 3HaYeHUE B IPUPOJIE
U J)KU3HU YeJIOBEKa.

OnpenensiTb HOHBI aMMOHMS U (pocaT-HOHBI B paCTBOPE.

OO0BSICHATH CYHIHOCTB 3KOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX C HaXOXKICHHUEM
coelMHEHUH a30Ta U ocdopa B OKpyKarolieit cpese.

Il1aHuMpoBaTh M OCYIIECTBJSATH HA MPAKTHKE XUMHUYECKHE HSKCIEPHUMEHTBHI,
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TemaTuueckui 0JI0K,
TEMBI, KOJINYEeCTBO

qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

u npuMeHeHne. Colld aMMOHUS, HX
¢buznueckue

u XUMHYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHaspeaKkus
Ha MOHBI aMMOHHUSL.

A3OTHas KUCOTa, €€ PU3nIecKue

U XUMHUYECKHE CBOWCTBa  (0OIIMe
KaK TPeJCTaBUTEIs Kilacca KHUCIOT
u crneuupuyeckue). McnonpzoBanue
HUTPATOB H COJeH aMMOHHS B
Ka4ecTBE MUHEPATbHBIXYI00pEHHIA.
XUMUYECKOE 3arpsi3HEHUE
OKpYIKaroIel Cpebl COSANHECHUSIMH
asora (KuCIOTHBIE JIOJK TN,
3arpsi3HEHWE  BO31yXa, TIOYBHI H
BOJIOEMOB).

docdop, JJTIOTPOITHBIE
Mo upukanuu pochopa,puzndeckue
Y XUMHUYECKUE CBOMCTBA.

Oxcun docedopa(V) u dochopuas
KHCJIOTA, (PU3NIECKUE ¥ XUMHUECKHUE
CBO¥iCTBA, MoyrydeHue. KauecTBeHHas
peakuust Hadochar-uOHBI.
Hcnonb3oBanue docdaros B
KaueCcTBE MHHEPAIbHBIX yIOOPEHHIA.
3arpsi3HEHUE MPUPOJTHBIX BOJOEMOB

¢docatamu.

IPOBOAMTDH HAOJIOJIEHUS, Ie]aTh BBIBObI 10 PE3yJIbTaTaM 3KCIIEpUMEHTA.
CaenoBarhb npaBuiam 6e301acHoOM paboThl B 1a00paTOpyu IPU UCHOJIb30BAHUU
XUMHUYECKON NOCyAbl U1 000py10BaHUS.

IIpou3BoAMTH BHIYUCIICHNUS 10 XUMUYECKUM YPAaBHEHUSIM.

HNcnonb3oBaTh 1pU  BBHINOJHEHUM YYEOHBIX 33JaHUNA TEKCTbl y4eOHUKa,
CIIPaBOYHBIE MaTEpUaJIbl (IEPUOJUUECKYIO0 CUCTEMY XUMHUUYECKUX 3nemeHToB /. 1.
MeneneeBa, TaOMUIy pacTBOPUMOCTH KHCJIOT, OCHOBAaHMM M cojlell B BOJE,
IIEKTPOXUMUYECKUH PsIJl HAPSHXKEHUI METaJlIoB).

HNcnonb3oBaTh 1pU  BBINOJHEHWH y4eOHBIX 3aJaHUl W B Ipoliecce
HayYHO-TIOMYJISIPHYIO JIUTEpaTypy

XUMHYECKOTO COJIEpaHMs, CIPaBOYHbIE MaTepuaibl, pecypcsl IHTepHeTa

HCCIEN0BATENbCKON NEeITENbHOCTH
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TemaTuueckui 0JI0K,

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

TeMBbl, KOJIMYeCTBO
4acoB

JleMoHcTpanuu

Komnexuuu: dochop wm ux

COCIMHECHMUSL. Bzaumonericteue

KOHLIEHTPUPOBaHHOMN a30THOM

KHCJIOTHI C MEJIBIO.

JlabopaTopHble M TNpaKTH4YeCKHe

padoTsI

Jlabopamopnvie onvimoi:

1. BsaumogeiicTBue coJier

aMMOHHMS C MIEN0YBIO.

2. OsHakomyieHHE C oOpasmamu

a30THBIX U (hochopHBIX yTOOpEHUIA.

[ Ipakmuueckas paboma:

Ne 3. TMonydyeHne ammuaka,u3ydeHue

€ro CBOWCTB.

Bovluucnenus

— 10 ypaBHEHHUSIM XUMHUYECKUX

peaxiuin
Tema 6. Ooman |(Yruepog, amnotponHbie (O0BICHATL 00IMEe 3aKOHOMEPHOCTHM B HW3MEHEHHHM CBOWMCTB 3JIEMEHTOB
XapaKTepHCTHKA MoauQUKaIK, pacnpocTpaHeHue B|[VA-rpynmbl ¥ X COSTUHEHHH ¢ y4ETOM CTPOEHUS MX aTOMOB.
XMMHYECKUX npupoje, pusndeckne NXuMudeckue | Xapakrepru3oBaTh (PU3HUCCKHE
3JIEMEHTOB IVA- |cBoiicTBa. U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB YIJIEPOJia M KPEMHUS U UX COCIMHEHUN
rpynisbi. Ancop6rusi. KpyroBopoT yriiepona B [(OKCHIOB — yriepojia, YrOJbHOM KHCIOTHI, KapOOHATOB, OKCHJA KpEMHHS,
Yriepoa u KpeMHUH W |[IpUPOJE. KPEMHUEBOM KHUCIIOTHI, CHUJIMKATOB), CHOCOOBI MX TMOJYYEHUS, MPUMEHEHHE H

HUX COCANHCHUSA
(10 1)

Oxcunpl yraeposa, ux uznueckuen
XMMHMUYECKHUE CBOWCTBA, UX JIECHCTBHE
Ha JKUBbIE OPTaHU3MBbl, MOJIyYCHHE U

3HAYCHHC B IIPUPOAC U KU3HU YCIIOBCKA.
Onpene.lmn, Kap60HaT— " CUJIMKAT- UOHBI B PACTBOPC.
OO0BbSICHATD CYIIHOCTDb JKOJOTHUYECKUX Hp06J'ICM, CBA3aHHBIX C HaxXOXICHHUEM
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TemaTuueckui 0JI0K,
TEMBI, KOJINYEeCTBO
qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

[IPUMEHEHHUE. DKOJIOrH4YecKue
HpO6JICMI>I, CBA3aHHBIEC C OKCHIOM
yriepoja (v,

riI00aIbHOTO TMOTEIUIEHHUS KIIMMAaTa,

TUIIOTEC3a

MapHUKOBBINA IPPEKT.

VYronpHas KucloTa U €€ coyH, UX
(busnueckue u XUMUYECKHE
CBOWCTBA, ITOJIyYEHHE U
IIPUMEHEHHUE. KauecTBeHnas
peakiys Ha KapOOHAT-UOHBI.

Wcnonb3oBanue kapOOHATOB B OBITY,

MEIUIIIHE, MIPOMBITINICHHOCTH,
CEJILCKOMXO3SHCTBE.
[TepBoHauanbHBIC MOHSTUSA 00

OPraHMYECKHUX BEIIEeCTBaX Kak O
COEIMHEHHUAX yriepoJa:
OCOOCHHOCTH COCTaBa M CTPOCHHSI.
[ToHsaTre 0 OHOJIOTHMYECKH BasKHBIX
Oenkax,
yrieBoaax. MaTepualibHOE SJMHCTBO

BEIIIECTBAX: KUPax,
OPraHMYEeCKUX U HEOPraHUuYECKUX
COEIMHEHMI.
Kpemuuii, ero dQusuueckune u
XUMHUUYECKUE CBOMCTBA, MOJYYEHUE U
IIPUMEHEHUE B DIIEKTPOHUKE.

CoenvHeHHs KpEMHHsS B IIPUPOJE.

OOmue mupencTaBieHus 00 OKCHUAC

VTJIEKHCIIOTO Ta3a B OKPYXKalollen cpejie.

NaaocTpupoBaTh B3aMMOCBS3h HEOPraHUYECKHX COCAMHCHHWHA  Yyriiepoja |
OpPraHn4YCCKUX BCHICCTB.

[lnaHupoBaTh M OCYHIECTBJSATH HA TPAKTUKE XHUMHUYECKHUE SKCIICPUMEHTBI,
IMPOBOINTDH Ha6J'IIOI[€HI/I$I, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM SKCIICPUMCEHTA.
CaenoBarhb npaBuiaam 6e301acHoi paboThl B 1a00paTOpuu IPpU UCHOJIB30BaHUU
XUMHYECKON TIOCYIBI M 000PYI0BaHHUS.

Hcnonb3oBaTh Tpu  BHINOJHEHWH Y4YeOHBIX 3aJaHUM TEKCThl y4yeOHHKa,
cnpaBouyHble MaTepuaibl (Ilepuonuyeckyro cucteMy XMMHUECKUX 3J1eMEHTOB /1.
W. MenpeneeBa, TaONHIly PaCTBOPHUMOCTUA KHCJIOT, OCHOBAaHHWU W COJIEH B BOJIE,

IIEKTPOXUMUYECKUH PsiJl HAPSKEHUI METaJlIoB).

Hcnonb3oBaTh TpU  BHINIOJHEHUM y4YeOHBIX 3aJaHUl W B Ipolecce
HCCIIEIOBATENbCKON NeSITeIbHOCTH HAYyYHO-TIOMYJISIPHYIO JUTEpaTypy
XUMHUYECKOTO COJIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl HTepHeTa
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TemaTuueckui 0JI0K,
TEMBI, KOJINYEeCTBO
qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬂ

kpemHuss (IV) u  kpemHueBoii
KHCJIOTE. CUIiKaThl, X
HCII0JIb30BaHNE B OBITY, MEIUIMHE,

TPOMBIILIEHHOCTH. Baxwuerimue
CTPOWTEIIBHBIC MaTepHUaIIb:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH,
KeNe300€TOoH. [IpoGnemsl
0€30MmacHOTO WCIIOJIb30BAHUS
CTPOUTEIBHBIX MaTepHajoB B

MMOBCEAHEBHOM KU3HU.
JleMmoHcTpanuu

Monenu KpUCTaNIMYeCKUX PemEToK
anmasa, rpaduTa, MOJIEKYIIbI
dbynnepena.

AncopOuusi pacTBOPEHHBIX BEIIECTB
aAKTUBUPOBAHHBIM YIIIEM.
[IpotuBoras. Buneomarepuansi:
CHJIMKATHAs MPOMBIILIEHHOCTb.
Mopen MOJEKYl OpraHuYecKuX

BEIIECTB.
JlabopaTopHble U NpaKTHYecKHe
padoTsbI

/labopamopHbiii onwvim.
KauectBennas peakuus Ha

KapOOHaT-HOH.
[Ipakmuueckue pabomoi:

Ne 4. TlonyueHue yriaekucioro rasa.
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TemaTuueckui 0JI0K,
TEMBI, KOJINYEeCTBO
qacoB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬂ

KauecrBeHHas peakuus Ha
KapOOHAaT-UOH.

Ne5. Pemienne skcriepuMEHTAIBHBIX
3ana4 rno teme «Hemeramisy.
Bovluucnenus

— 10 YpPaBHEHHUSIM XHUMHYECKUX
peaKkiii, eciau OJWH W3 PEarcHTOB
JaH B BHUJAEC BOJHOTO pacTBopa C
W3BECTHOI MacCOBOM JoJIei
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10 KJIACC

(2 4 B HEnmer0, Beero 68 4, U3 HUX 2 4 — Pe3epBHOE BPEeMs)

TemaTnueckui
0J10K, TeEMblI,
KOJIHUYECTBO YacoB

OcHoBHOE€ coaeprkaHue

OcHOBHbIE BU/IbI JeITEJIbHOCTH oﬁyqamumxm

Pa3znen 1. Meranibl u ux coequnenns (50 u)

Tema 1. O0uIue cBoiicTBa
METAJVIOB

(10 v)

Ob6mas XapaKTepUCTHKA
XUMHUYECKUX 9JIEMEHTOB —
METaJUIOB Ha  OCHOBaHMHM  HX
nosoxkennst B [lepuonmueckoi

CUCTEME XUMHUYECKHUX IEMEHTOB /.
n.
aTOMOB.

MenneneeBa W CTPOCHHS
Crtpoenue

MeTtammnyeckas

METaJUIOB.
CBSI3b U
MEeTaJUTMYEeCKasi  KpHUCTalIMuecKas
peIIETKA. DIEKTPOXUMHUYECKUMN PsiT
HAINPSHKEHU N

dusnueckue

METaJUIOB.
51 XUMHYECKHUE
Oo6mmume

CIIOCOOBI IMOJIYy4YCHUS MCTAJLJIOB.

CBOICTBaA METaJIOB.

Ilonsatue o KOppO3HH MCTAJLLIOB H

OCHOBHBIE  CHIOCOOBI 3aluTbl  OT

koppo3uu. CrutaBbl (CTalb, YYT'yH,

JHOPATIOMUHUH, OpoH3a), 1754
IIPUMEHEHNE B ObITY U
ITPOMBILUIEHHOCTH.

JleMmoHcTpanuu

O3zHakomileHnE c oOpazuamu

PackpbIBaTh CMBIC] WM3Y4aeMbIX MOHATUNA W TMPUMEHSTH ITH MOHATHS TPU
OIIMCAaHUU CBOMCTB BEIIECTB U UX MPEBPALLCHUN.

O0BLACHATDH o0mme 3aKOHOMEPHOCTH B N3MEHEHUN CBOICTB
DJIEMEHTOB-METAIOBU UX COCTMHEHUM ¢ y4ETOM CTPOCHHS MX aTOMOB.
XapakTepu3oBaTh CTPOCHHE METAIJIOB, 00mMe (HU3UYECKHE M XUMHUUYECKHE
CBOICTBa METAJJIOB.

XapakTepu3oBaTh 001IHE CTIOCOOBI TTOJTYICHUSI METAJUIOB.

CaenoBaTth npaBuJiaM 0e30MMacHON pabOThI B TAOOPATOPUH TTPH MCTIOJIb30BaHUHT
XUMHYECKON MOCYAbl M 000pYyJ0BaHUS.

[Ipou3BoAMTH BHIYUCIICHNUS 10 XUMUYECKUM YPAaBHEHUSIM.

Hcnonb3oBaTh TMpU  BHINOJHEHUM Y4YeOHBIX 3aJaHUl TEKCThl y4eOHHKa,
cnpaBouyHble MatepHuaisl (Ilepuonuyeckyro cucreMy XUMHUYECKUX 3y1eMeHTOB /l.
W. MenneneeBa, TabauIly pacCTBOPUMOCTH KHCJIOT, OCHOBAaHHUU M COJICH B BOJE,
DIIEKTPOXUMUYECKUH PSJl HAPSHKEHUH METaslIoB).

npu
HCCIIeIOBATENbCKON

Hcnoabn3oBaTh BBITNIOJTHCHHUH y‘le6HLIX 3aJJaHU U B mpouecce

JUTEPATypy
XHUMUYECKOI0 COJIep KaHus, CIIpaBOYHbIe MaTepualbl, pecypcsl lHTepHETa

ACATCIIbHOCTH HAay4YHO-IIOIYJIAIPHYHO
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TemaTuuecknii OcHOBHBIE BU/IbI IEATEILHOCTH 00Y4AI0 LN XCS
0JI0K, TeMBbl, OcHOBHOE cojiepKaHue

KOJIHU4Y€CTBO 4aCoB

METaJJIOB u CILIaBOB, ux
¢u3nvyeckuMu cBoricTBamMu. Mojaenu
KPUCTATIINYECKUX peleEToK
METaJUIOB.

Buneomarepuansl: Koppo3ust
METaJUIOB.

JlabopaTopHble H MpaKTHYeCKHe
padoThbI

Jlabopamopnvie onvimol.
O3zHakomyieHHe ¢  oOpa3uamu
CIUIaBOB METAJJIOB.

3aBUCUMOCTD CKOpPOCTH
peaKuuyu MeTajla ¢ KUCIOTON

OT NIPUPOABI METAILIA.

Boviuucnenus

— II0 YPaBHEGHHSAM XHUMHYECKUX
peakuui, €ClIi OOUH M3 PEarcHTOB
COJZIEP’KUT IPUMECH

Tema 2. Bakueiimme |[L{emounsie meTamibl. [lonoxxenne BOOBICHATH 00IHME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-METAINIOB
MeTaJLJIbl u ux ([Iepuoauyeckon CUCTEMER rpynnax U UX COCAUHEHUN C YYETOM CTPOECHUS UX ATOMOB.

COe/IMHEHHUS XUMHUYECKHX »diaemeHToB J[. I,
(40 v) MeHieneeBa, CTPOCHHE aTOMOB,
Haxoxxaenue B mpupo/ie.

dusnuyeckue nu XUMHNYCCKHUC
CBOMCTBA (Ha MpUMepe HATpHUs U Pacnmo3HaBaTh ¢ NOMOIIBI0 Ka4E€CTBEHHBIX pCaKkiiuu HOHBI MCTAJIJIOB (MaFHI/ISI,

kamust). OKcuabl u TMAPOKCHUABI |AUIFOMHHMS, IMHKA, J)KEJIE34, MeIlPI)-
HaTpust W Kanus. llpumeHenue |[lnaHupoBaTh M OCYHIECTBJISATH HA TMPAKTUKE XUMHYECKHE OSKCIICPUMEHTHI,
LICJIOYHBIX  METAUIOB M MX InpoBoauTh HAOMIOICHHS, IE1aTh BBIBOIBI IO PE3yJIbTaTaM HKCIIEPUMEHTA.

XapakTepu3oBaTh (PU3NUYECKHE M XUMHUYECKHE CBOWCTBA IPOCTHIX BEIIECTB
METa/UIOB M WX COCIUHCHHHA (OKCHJIOB, THJIPOKCHIOB, COJICi), CIIOCOOBI HX
MOJY4YEeHUs], IPUMEHEHUE U 3HaYEHUE B IPUPOJE U )KU3HU YEIIOBEKA.
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TemaTnueckui
0J10K, TeMbl,
KOJIMYECTBO YaCOB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬂ

COCJIMHECHUH.

[Ilen1oyHO3EeMENbHBIE  METaJJIbI
MarHui W KaJlbLIUHA, CTPOCHHUE
ATOMOB. ITonoxxenue B
[lepronnueckoin CUCTEME

xumMudeckux syaementoB JI. H.
MeHnneneena.
Haxoxnenue B npupoe.

Dduznaeckue )41 XHUMHUYECKHEC

CaenoBarp  mpaBuiaM  Oe3omacHo — paboTel B jabopatopuu  IpU

MCII0JIb30BAHUUXUMHUYECKOH MOCY/Ibl U 000PYIOBaHUS.
IIpou3BoAMTH BHIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM.
BoicTpanBath pa3BEpHYThIE NHCHMEHHBIE M YCTHBIE OTBETHI C OINOPOH Ha
uH(pOpPMaLIMIO U3 YYeOHHKA U CIIPABOYHBIX MAaTEPHUAIOB, IPaMOTHO UCIOJIb30BaTh
W3YYECHHBIN NOHATUIHBIN armapaT Kypca XUMUH.

Hcnoan30BaTh BHITIOJIHEHUM  YUEOHBIX 3aJaHUl W B

npH nporecce

JIUTEPATYPy
XUMHUYECKOTO COJIEPKaHMS, CIPABOYHbBIE MaTepHalbl, pecypcel MHTEpHETa

UCCIIEI0BATENCKON JESITENbHOCTH HAyYHO-TIOMYJISIPHYIO
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TemaTnueckui
0J10K, TeMbl,
KOJIMYECTBO YaCOB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

CBOIICTBA. Baxneiimue
COCIMHEHUSI KaJjblius (OKCHUJ,
rugpokcua, coiu). JKECTKoCTh
BOJbI U CIIOCOOBI €€ yCTpaHEHMUs.
A JTFOMHUHH. Ilonoxenue B
[Iepronnueckoi CUCTEME
XxuMudeckux oaaementoB JI. N.
MeHneseeBa, CTPOEHHE aToOMa.
Haxoxnenue B npupoie.
Dduznueckue H  XUMHWYECKHE
cBolicTBa. AMQOTEpHBIECBOMCTBA
OoKcuaa W Tuapokcuaa. JKeseso.
I[lonoxxenne B Ilepumognueckon
CHUCTEME XHMHUYECKHX DJICMCHTOB
JI. . MenneneeBa, CTpOCHHE
aroma. Haxoxxnenue B mpupoje.
Ddusnueckue M XHMHWYECKHUEC
cBoiicTBa. OKCHIIbI, THUAPOKCUIBI U
coutu xxene3a (I1) u xenesa (II1).
JleMOHCTpauu
B3aumoeiicTBue HaTpUsl CBOJIOM.
OkpallliBaHue IUIaMEHU HWOHaMU
HATPUS U KaJIusl.

OkpamBaHvue MJIAMEHUM HOHaAMH
KaJILIIUA.

B3aumoeiicTBue oKkcHuaa

KaJIbIUA c BOJIOMH.
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TemaTnueckui
0J10K, TeMbl,
KOJIMYECTBO YaCOB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

Buneomarepunalsl: TOpEHUE
JKee3a B KMCJIOPOAE U XJIOpE.
JlabopaTopHble W NpaKTHYecKHe
padoThI

/labopamopnuvie ONnbIMbL:
O3HakomjieHHWe C  oOpa3uamu
AJIFOMUHUS U €T0 CIIABOB.
AmMdoTepHbIe CBOMCTBaA
THIAPOKCHUIA AJTFOMUHUS.
KadecTBeHHBIE peakIuy HAa MOHBI
JKesesa.
[ Ipaxmuueckue pabomot:
Ne 6. JKEcTKOCTE BOOBI 1 METOIEI
€€ yCTpaHEHHS.
Ne 7. Penrenue
SKCIIEPUMEHTAJIBHBIX 3a7lad 10
TeMme «MeTauibl».
Boiuucienus
— IO YPABHEHUSIM XUMHYCCKUX
peakiuii, €ciaum OJuH  H3
peareHTOB JaH B HU30BITKE WJIH
COJICP>KUTITPUMECH;
MAacCOBOM JOJIN BBIXOOa
MPOAYKTa PEAKIINU

Paznen 4. Xumusi u okpy:karwmasi cpeaa (6 u)

Tema 3. BemecrBa mn
MaTepuaJbl B JKH3HH

JeJI0BeKa
(6

HoBbie MaTepuUuajbl nu
TCXHOJIOT'HUH. BemectBa "
MaTrcepHrualibl B MOBCEIHEBHOMI

XapakTepu3oBaTh POJIb XUMHUHU B pa3- JUUYHBIX cepax AEATeNbHOCTH JIO/EH,
OCHOBHBIE BELIECTBA W MaTepHallbl, IPUMEHSEMBIE B >KM3HU COBPEMEHHOIO
4eJIoBeKa.
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TemaTnueckui
0J10K, TeMbl,
KOJIMYECTBO YaCOB

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BH/IbI 1€ATCJIbHOCTH oﬁyqammnxcﬁ

KNU3HU YCJIOBCKA. Xumusa nu
30pOBbE.
BesonacHoe HCIIOJIb30BaHUC

BCIIICCTB U XHMHNUYCCKUX peaKuHﬁ

B OBITY.

IIpuponnsie UCTOYHUKHU
YTJIEBOJOPOJIOB (yrois,
OPUPOTHBIN ras, HePTh),
OPOAYKTBHI UX INepepadOTKU, UX
poOJIb B ObITY u
MPOMBIIIJIEHHOCTH. OCHOBBI
SKOJIOTHUYECKOMN TPaMOTHOCTH.
XUMHUYECKOE 3arps3HEHUE
OKpYy’Karolieu cpenpl (mpeaeabHO
JIoMyCcTUMas KOHIIEHTpaIsI
BemiectB — [1/1K).

Pons xumMuum B pemieHuu

OKOJIOr'MYCCKHX r[po6neM

OO0BbsICHATL YCJIOBHUSI 0€30MAaCHOTO HCIIOJIH30BAaHUSI BEIIECTB U XUMUYECKUX
peakuuii B ObITY.
AHAIM3UPOBATh U KPUTHYECKH OICHMBATh HH(popMamuioo o
IPOMBIIIJICHHOCTH, CEIbCKOTO XO3SICTBA, TPAHCIOpTAa M Jp. HAa COCTOSHHE
OKpYKarolen cpepl.

YMeTh OKa3bIBaTh MEPBYIO MOMOLIb IMPU XMMHYCCKHUX OXKOrax M OTpPaBJICHUAX.

BJIMAHNN

IIpunuMaTte yuyacTHe B OOCYKIEHMHM MPOOJIEM XUMUYECKOM M HKOJOTHUECKOU

HAIPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO TIO3HMIMIO 1O MpobiemMe u

IpeaaraTb BO3MOXKHBIE ITYTH €€ pEIICHUs

0O0001ICHNE

NMPOHJIEHHOr0 Kypca
(10 gacos)

[Ipu pa3paboTke pabodeid mporpaMMbl B TEMAaTHYECKOM ITUITAHUPOBAHWM JIOJDKHBI OBITh yUYTEHBI BO3MOXXHOCTH

MCITIOJIb30BaHUS JEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMUXCS YIEOHO-METOMUYECKUMH MaTepHalaMu

(MyJIbTUMEIUNHBIE TPOTPAMMBI, JIEKTPOHHbIC YUEOHUKHU U 3aJJaYHUKH, JJIIEKTPOHHbIE OMOIMOTEKHU, BUPTYaJIbHbBIE Ta00paTOPUH,
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UIPOBbIE MPOrpaMMBbl, KOJUIEKIMU IU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), MCHOJIB3YEMBIMU ISl OOyYE€HHUS M BOCIHUTAHUS
oOyuaromuxcsa ¢ HOJA, npencTaBieHHbIMU B JIEKTPOHHOM (LIM(PPOBOM) BUJI€ U PEATU3YIOIIMMHU TUIAKTHUECKUE BO3MOKHOCTHU

UKT, congepkanue KOTOPbIX COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 00pa30BaHUU.
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[moAXOoabl K OHEHUBAHUWIO TINIAHUPYEMBIX PE3VJIBTATOB
OBYYEHUMA

Conep:xaHue OIICHKH, KPUTEPHH, MPOLEAypa, COCTAaB MHCTPYMEHTAPHUS
OlleHHWBaHUs, (hopMa MPECTaBICHUS PE3yIbTaTOB pa3padaThIBAETCS C yUETOM
TUMOJOTHYECKUX W WHAMBHIYAJIbHBIX OCOOCHHOCTEH OOYyYarommxcs, WX
UHAUBUAYAIbHBIX 0COOBIX 00pa30BaTeNIbHbIX MOTPEOHOCTEN.

Jliss  OlleHMBaHWs JOCTH)KCHHS IUIAHHPYEMBIX  00pa30oBaTEeNbHBIX
pe3ynbTaToB ans ydammxcsi ¢ PAC BaxxHa Takas opraHuzanus oOydeHWUS,
KOTOpasi MpeaycMaTpUBaeT CBA3h OOYYCHHS C JIUYHBIM JKU3HEHHBIM OIBITOM
CaMoro YJaIerocs i pa3BUTHE €T0 )KU3HEHHON KOMITETEHITUH /ISl IPEOI0JICHUS
(dopManHu3aIyy MoJIy9eHHbIX YMEHHUN U 3HAHUH.

OO6yuatomuiics ¢ PAC uMmeer mnpaBo Ha MPOXOXKJIEHUE TEKYIIEH,
NPOMEXYTOUYHOW W TOCYAApCTBEHHOW HMTOTOBOHM aTTeCTalid HE TOJBKO B
obmeit, Ho U B UHBIX dopmax. s oOyuaromerocss ¢ PAC 1o MoxeT ObITh
aTTecTalvsi B HWHIWBUIYAJIbHOM TIOpSAJKE, B TPHUBBIYHBIX YCIOBHUSX, B
NPUCYTCTBUM 3HAKOMOTO TEAarormuyeckoro pabOTHHKA, C HMCIOJIb30BaHHEM
Pa3TUYHBIX CIIOCOOOB aJanTaluy IpeIbsBICHUS YU€OHBIX 3aIaHHUM, C yUeTOM
0COOEHHOCTEW JIMYHOCTHOTO, 3MOILIMOHATBHO-BOJIEBOTO M TMO3HABATEIHLHOTO
pasButus oOyuaromuxcs ¢ PAC.

[Ipu orleHMBaHWU JIMYHOCTHBIX PE3YIHTATOB HEOOXOIUMO OOECIICUUTH
MHIMBUYaU3al{I0 3TAllHOCTH OCBOCHHS OOpa30BaTEIbHBIX PE3YyIbTATOB B
CBSI3U C HEPAaBHOMEPHOCTHIO M OCOOEHHOCTSAMHU pa3BuUTHUs HIKoibHUKA ¢ PAC.
[TockonbKy 53MOLMOHAIBHO-BOJIEBOE W JIMYHOCTHOE pa3BUTHE ayTUYHOIO
IIKOJbHUKA  HEPEAKO  3aJep)KUBAaeTCs IO CPaBHEHUIO C  TUIUYHO
Pa3BUBAIOIIMMUCS CBEPCTHUKAMH, JOMYCTHUMa OPHEHTAlUs Ha JIMYHOCTHBIC

PE3YIbTAThI C YICTOM PCAJIbHOI'O IICUXOJIOI'MYCCKOI0 BO3pacTa.

CrnenuaabHble YCJI0BHS Peau3aliu JUCIUIIINHBI
C ydeTtom 0cOOBIX 00pa30BaTENIbHBIX MOTPEOHOCTEH OOydYarolmuxcs ¢
PAC neoOxoaumo:
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- aJlaliTUpPOBAaTh METOJMBI IMPEACTABICHHUS HOBOTO Marepuasna, CIOCOOBI
TEKYILEro KOHTPOJSA M PENpPE3CHTAUNH IOJTYyYECHHBIX 3HAHWM, NMPEIyCMOTPETH
Ipy  HEOOXOAUMOCTH BO3MOXKHOCTb  BBIIIOJIHEHHMSI 4YacTU 3aJaHUid ¢
ucnons3zoBanuem UKT);

- pa3pemath oOyvarommmcsi ¢ PAC umeTrp B KadecTBE CIPABOYHOIO
Marepuajga BU3YaJbHBIE CXEMbl M QITOPUTMBI, ONOPHBIE KOHCIIEKTHI,
NOIIArOBble MHCTPYKILIMH, TOMOTAIOUIUE B PEIICHUH MaTeMaTUYeCKUX 3aj1a4 (B
TOM YHCJIE, U BO BpeMs MPOBEPOUYHBIX paboT);

- UCIIOJIB30BAaTh BO3MOXXHOCTH BU3YAJIBHOW MOAAEPKKUA H3Y4aeMOTO
MaTepuana (WUTIOCTpalud, y4eOHble (UIbMbI BUPTYaJbHbIE OIbBITHI, CXEMBI,
dbopMyibl, TAOTUIBI U T.11.);

- ONMHPATHCA Ha NMPAKTUYECKHUE U JIaOOpaTOpHBIE pabOTHI JIsl YTOUHEHHS
TEOPETHYCCKUX MOHSATUM U TOHUMAaHUSI XUMUUCCKUX TTOHATUN U SBJICHUMH;

- Il TepeHoca TOJYYEHHBIX 3HAHMM B  pPEAIbHYK KH3Hb
PEKOMEHyeTCs CO3/1aBaTh YCIOBUS JUIsl OTPAOOTKU MOITYYEHHBIX HABBIKOB BO
BHEYPOUHOW U BHEUIKOJBHOW [IE€ATEIIBHOCTH M IIOBCEIHEBHON XU3HU C
y4acTHEM U MOMOIIbI0 poauTenel odyyatomerocsa ¢ PAC;

- MPU HEJAOCTATOYHOU CHOPMUPOBAHHOCTU TPadOMOTOPHBIX HABBIKOB
MOTYT UCIOJIb30BAThHCS PA3IMYHBIE CIIOCOOBI aaNTallMKi y4eOHBIX MaTEPUATIOB
U 3aJlaHdil, B TOM YHCJIE COKpallleHHe O0bheMa MUCHMEHHBIX 3aJaHuil TpH
COXpPAaHEHHHM YPOBHS CJIOKHOCTH, BO3MOKHOCTbh BBIMOJHEHHS 3aJaHUNA C
ucrnoab3oBanueM cpeacts UKT u 1.1.

- nopy4atb odyvaromumcsi ¢ PAC BbinonHeHHEe POEKTOB, MPE3CHTALIN,
JOKJIAJ0B HAa TEMbI U3 3TOTO pa3jielia AJisl MOBBIILICHUS] MOTUBAIIMU K U3YUYEHUIO

npeamerTa.
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