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[NOACHUTEJIbHAA 3AIINMCKA

Pabouass mporpamma mo XuMuu A oOydaromuxcs 8-9 KIacCOB COCTaBJI€HAa HA OCHOBE
TpebGoBanuil K pe3ysbTaTaM OCBOECHHSI OCHOBHOI 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOIO
oOuiero o0pazoBaHus, MPEACTABICHHBIX B DeiepaabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe€ OCHOBHOTO oO0mIiero oOpa3oBaHus, ¢ Y4ETOM pacHpelesIEHHBIX IO KilaccaM
IIPOBEPsIEMbIX TPeOOBaHUH K pe3yJbTaTaM OCBOCHUs OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00m1Iero o0pa3oBaHUs W D3JEMEHTOB COJEP)KAHMS, TPEJACTaBICHHBIX B
VHuBepcanbHOM Koau(UKaTope Mo XUMHM, a Takke Ha ocHoBe [IpuMepHON mporpammsl
BOCIIUTAHUSI OOYYaroIIMXCsl MPH TOJYyYEHUU OCHOBHOIO 00Iero oOpa3oBaHus U € y4ETOM
Konnenuuu npenogaBanust yueOHOTO mpenMera « XUMHS» B 00pa30BaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit denepannu, peanus3yomnux OCHOBHbBIE 00111€00pa3oBaTeibHble MporpamMmmsl (yTB.
Pemiennem Komnernn Munnpocsemienns Poccun, mporokosn ot 03.12.2019 N I11K-48H).

OBIIAA XAPAKTEPUCTUKA YUYHEBHOI'O ITPEAMETA «XUMMWA»

Bxmang yweOHoro mnpeamera «XuMmusi» B JOCTH)KEHHE 1€led OCHOBHOTIO OOIIEro
oOpa3oBaHusi 00yCJIOBJIEH BO MHOTOM 3HAY€HHEM XMMHMYECKOM HayKH B IO3HAHUHM 3aKOHOB
OPUPOJBI, B PAa3sBUTHUH IPOU3BOJUTENBHBIX CHJI OOIIecTBa U CO3JAaHUU HOBOM 0a3bl
MaTepHaAIbHOMN KYJIbTYpBHI.

XUMHUS KakK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK PacHpOCTpaHUJIa CBOE BIMSHUE Ha BCE
00JIaCTH YEJI0BEUECKOro CYIIeCTBOBAaHUS, 3ajiajla HOBOE BUJEHHE MHpPA, CTajla HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHUEM KH3HU OOIIECTBA: 3HAHUE
XUMHH CIIYKHT OCHOBOM 1711 (POpMHUPOBaHUS MUPOBO33PEHUS YEJIOBEKA, €T0 MPEACTABICHUM O
MaTepUaIbHOM €IUHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (GOpMHUPYEMbIEe XUMUEH MpeICcTaBICHUS
O B3aMMOIPEBPAIECHUAX SHEPTrUU U 00 3BOJIIOIMU BEUIECTB B MPHUPOJIE; COBPEMEHHAsT XUMUS
HalpaBJICHa Ha pelIeHHe TII100albHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YE€IOBEUECTBA —
CBIPBEBOM, SHEPreTUYECKOM, TMHUIIEBOM M HSKOJOrMYecKod 0Oe30macHoCTH, IpodsieM
3/paBOOXPaHEHUS.

B ycnoBusx BO3pacTaromiero 3HaUYE€HUS XUMHUM B JKM3HM OOIIECTBAa CYIIECTBEHHO
MOBBICUJIACh POJIb XMMHUYECKOro oOpa3oBaHus. B miane coruanuszanuy OHO SBISETCS OJHUM
U3 yCIOBH (HOPMUPOBAHUS MHTEIUIEKTA IMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY 4YEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOOuMBbI i HpuoOpeTeHus
OOUIEKYJIbTYPHOI'O YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYJIUTHCA B COLMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOIOOOpa3HOM >KM3HM OOIIECTBa, JUIsl OCO3HAHUS BA)XHOCTU PA3yMHOIO
OTHOIIIEHHSI K CBOEMY 370POBBIO U 3JJOPOBBIO APYIHX, K OKpYXKaroUleil IPUPOAHON cpeae, s
IPaMOTHOTO TIOBEJIEHUS MPU UCIIOIB30BAHUU PA3IMYHBIX MAaTEpUAIOB U XMMHYECKHX BEILECTB
B IOBCEIHEBHOM KU3HU.

Xumuueckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SBISETCS ©0a30BBIM 1O OTHOIIEHHUIO K
cucteMe oOIIero XuMu4eckoro odpazoBaHus. [109TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE
OHO pealu3yeT MpHucylIue oOUeMy XHUMHUYECKOMY OOpa30BaHHUIO KIIIOUEBbIE IEHHOCTH,
KOTOpbIE OTpakarOT T'OCYAAapCTBEHHbIE, OOUIECTBEHHbIE M HHAWBHUAYaIbHBIE MOTPEOHOCTH.
OTUM oOmpenensercs CyIHOCTh oOmei crparernu OOydYeHHUs, BOCIUTAHHUS M Pa3BUTHUA
00y4aromMxcs CPeACTBAMU YUYEOHOTO MpeaMeTa « XUMUS.

Nzyuenne mpeamera: 1) cnocoOCTBYeT peanu3allid BO3MOXHOCTEH Al caMOpa3BUTHUS U
(dbopMUpoOBaHUS KyIbTYphl JUYHOCTH, €€ 001eil u pyHKIMOHATBLHONW TPAMOTHOCTH; 2) BHOCUT
BKJIaJ B (pOPMHPOBAHME MBIILJICHUS U TBOPYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITEIbHONW  y4yeOHOW JESITeNbHOCTH, HKCIEPUMEHTAIBHBIX W HCCIE0BATEIbCKUX
yMEHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKM3HM, TaKk M B MNPOPeCcCHOHATBHON
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AESITETbHOCTH; 3) 3HAKOMUT CO CHEeUU(PHUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVISI1a HA €AMHCTBO IIPUPOABI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAIOM B
(OpMHUPOBaHUHM E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH THOJPOCTKOB; 4) CHOCOOCTBYET
(OpMHPOBAHUIO [IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPHUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE 00pa30BaHNE MIKOJIbHUKOB.

Ha3BanHble HampaBiieHUss B 0Oy4e€HUM XMMHUU OOECTeYMBarOTCs cHelU(pUKON copep KaHus
IpeaMeTa, KOTOPBIN SBJISETCS MEeIarorn4ecky aJlaliTuPOBAHHBIM OTpaKeHHEM 0a30BOI HayKu
XMMHH Ha ONPEEIEHHOM JTane €€ pa3BUTHSL.

Kypc XuMuum OCHOBHOM HIKOJBI OpPHUEHTHPOBAH HA OCBOCHHME OOYYaIOLIMMKCS OCHOB
HEOPraHMYECKOW XMMHHM M HEKOTOPBIX TOHATUA U CBEACHMA 00 OTIENbHBIX OOBEKTaX
OpraHNU4YeCKOW XHUMUHU.

CtpykTypa cojaepkaHus mnpeaMera chOpMUpPOBaHA Ha OCHOBE CHCTEMHOTrO IOJX0/a K €ro
n3ydeHnto. Colep:kaHue CKIAAbIBACTCA W3 CUCTEMBI NOHATHM O XMMHUYECKOM JJIEMEHTE U
BELIECTBE M CHUCTEMBbl MOHATUH O XHMMHUYECKON peakuuu. OOe 3THU CHCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 PUHLHUITY [TOCJIEI0BATEIBHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUUECKHUX
IIPEICTABICHUI PA3HOTO YPOBHA: AaTOMHO-MOJIEKYJIIDHOTO YYE€HHUs KaK OCHOBBI BCETrO
ecTecTBO3HaHusA, ypoBHs [lepnogndeckoro 3akona J[. . MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, YYEHUS O CTPOEHMM aToMa M XHUMHYECKOM CBsI3U, MpeACTaBlIeHUH 00
UIEKTPOJIMTUYECKON JHCCOLMAIMM  BEIIECTB B  pacTBopax. TeopeTHueckue 3HaHUS
paccMaTpUBalOTCST HAa OCHOBE SMIIMPUYECKU IIOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BHUBAIOTCS IOCJIEIOBAaTENIbHO OT OJHOIO YPOBHA K JPYrOMY, BBINOJHAA (YHKIIUU
OOBSICHEHHSI W MPOTHO3UPOBAaHUS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH IPaKTHYECKOIrO
IIPUMEHEHMS U NTOTyYEHHUS U3y4aeMbIX BEILIECTB.

Takass opraHuzanus COAEp’KaHUS Kypca CIOCOOCTBYET NPEICTABICHUI0 XUMHUYECKOU
COCTABJISIOIICH HAy4YHOM KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOM NpUpOABI. TeM cambIM
o0ecrneynBaeTcsl BO3MOKHOCTh (POPMHUPOBAHMS y 00YYarOMIMUXCsl IEHHOCTHOI'O OTHOLIEHHS K
HAay4yHOMY 3HaHHUIO U METOJAM IO3HAaHWS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHE
COZIEpXKaHNs Kypca NPOUCXOJUT C INPHUBICUYCHHEM 3HAHUN M3 PAHEE H3YYECHHBIX KYpPCOB:
«Oxpyxarouuit Mup», «bronorus. 5—7 knacce» u «dusnka. 7 Kiacey.

HEJIM U3YUYEHNA YYEBHOI'O ITPEAMETA «XUMUWA»

K HampaBieHMIO MEpPBOCTENIEHHOM 3HAYMMOCTH MpU pealu3aluu o0pa3oBaTeNIbHbBIX
byHKIMH npeamera «XUMHS» TPAAUIMOHHO OTHOCAT (OpMHUpOBaHHWE 3HAHUUA OCHOB
XMMHUYECKOW HayKh Kak o0O0JacTh COBPEMEHHOTO  €CTECTBO3HAHMS, MPAKTUYECKOU
NESATEIIbHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KYJBTYphl. 3ajaada
npeaMera COCTOUT B (POPMUPOBAHUM CUCTEMbl XMMHUYECKUX 3HAHUI — Ba)KHEWIIUX (PaKTOB,
MOHATHH,  3aKOHOB M TEOPETHMUECKHX  TOJIOXKEHWH,  JOCTYmHBIX  00001eHui
MHPOBO33PEHUYECKOI0 XapakTepa, $3blka HayKH, 3HAHHH O HAaY4YHBIX METOJAX H3y4YEHUs
BEILIECTB U XMMUYECKUX peakUui, a Takke B OPMUPOBAHUM M PA3BUTUN YMEHUHN U CIOCOOOB
JeSITEIbBHOCTH, CBSI3aHHBIX C IJIaHUPOBAaHUEM, HAOIOJIEHUEM U MPOBEIECHUEM XMMHUYECKOIO
JKCIIEPUMEHTa, COOJIIOJICHHEM TpaBWI 0Oe30macHOro OOpaleHusi C  BEIIeCTBAMH B
MIOBCEJHEBHOM KU3HU.

Hapsiny ¢ oTuM 1nienu n3ydeHus mpeameTra B MporpaMMe YTOYHEHBI U CKOPPEKTHUPOBAaHBI C
y4€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOro oOmiero ooOpazoBanus. CerogHs B
o0pa3oBaHMU 0CO0O0 3HAYMMOM TPHU3HAETCS HANPABICHHOCTh OOYYEHHS Ha pPa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OpMUPOBaHME €€ HHTeIJIeKTa U oOuied KynbTypbl. OOydeHue
YMEHHUIO YYUTBHCSA U MPOAOIIKATH CBOE 00pa30BaHHE CaMOCTOATEIBHO CTAaHOBUTCS OJHOM W3
BOXHEWITNX (QYHKIMHA yIeOHBIX TPEIMETOB.
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B cBsi3u ¢ 3TUM npu U3ydyeHHH MpeaMeTa B OCHOBHOMW IIKOJE JOMHUHHPYIOIIEE 3HAUCHUE
nproOpeNu Takue 1eNH, Kak:

e (opMHpPOBaHHE UHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHUIO PEIICHHM, CTIOCOOHOM alanTUPOBATHCS K
OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

e HaIpaBJICHHOCTb OOYYECHMs HA CUCTEMAaTHYECKOE MPUOOIICHUE YUalIuXCs K
CaMOCTOSITEIbHOM MO3HABATEIILHON JIEATEIbHOCTH, HAYYHBIM METO/IaM MMO3HAHUS,
bopMUPYIOIIMM MOTHUBALIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

o obecrieueHue ycnoBuil, ClIoCOOCTBYIONUX MPUOOPETEHUIO O0YUAIOIIUMHUCS OTBITA
Pa3HOOOpPa3HOM NESATEIHLHOCTH, TO3HAHUS U CAMOIIO3HAHMUS, KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIINH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE /IS Pa3IMYHBIX BUJOB ACSTEIbHOCTH;

o (opmupoBaHue yMeHHUI OOBICHATH U OLIEHUBATD SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBAHUU 3HAHUH U OMbBITA, TOJIYYEHHBIX IIPU U3yUYEHUH XUMUH;

e (opmMHpoBaHHE Yy 00YUYAIOIIHNXCS TYMAHUCTUUYECKUX OTHOIIECHUN, TOHUMAHUS LICHHOCTH
XUMHYECKHUX 3HAHUN JUTsl BBIPAOOTKU SKOJIOTHYECKH 11eJ1eCO00Pa3HOTO MOBEICHUS B OBITY U
TPYZIOBOM AEATEIbHOCTHU B LIETSAX COXPAHEHUS CBOETO 3[J0POBbs M OKPYXKAIOIIEH MPpUPOAHOU
Cpelibl;

e pa3BHUTHE MOTHBAIMU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCTIUTAHHIO HA
OCHOBE YCBOCHHSI 00III€UEIOBEUECKUX [IEHHOCTE!, TOTOBHOCTUA K OCO3HAHHOMY BBIOODPY
pouIIst ¥ HANIPABJICHHOCTH JaIbHEUINIETO O0yICHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XNUMW» B YUEBHOM ITJIAHE

B cucteme o6mero odbpazoBanus «XuMus» SIBISIETCS 00s13aTENbHBIM yU€OHBIM MIPEIMETOM,
KOTOPBIA BXOJUT B COCTaB MPEeAMETHOI 001acTh «ECTECTBEHHO-HAYYHBIE PEIMETHD.

Y4eOHBIM TUTaHOM Ha €€ M3ydeHHue OTBeIeHO 136 yuyeOHBIX YacoB — 110 2 4. B HEACHIO B 8 U
9 k1maccax COOTBETCTBEHHO.

COJEPXAHUME YYEBHOI'O ITPEAMETA

8 KUIACC

IlepBoHaYaIbHBIE XUMHYECKHE TOHATHSA

[IpenmeT xumun. Ponp XxumMuu B )KU3HU denioBeka. Tena u BemectBa. Guznueckue CBOWCTBA
BEIIECTB. ATperatHoe COCTOsIHUE BellecTB. [[oHsITHE 0 MEeTOaX TTO3HAHMS B XUMHUU. XUMHUS B
cucteMe Hayk. UucTeie BemecTBa U cMecH. CriocoObI pa3ieICHUS CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AJIeMEHThl. CUMBOJIBI XUMUUYECKUX 3J1€eMEHTOB. [IpocThie
Y CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popMyna. BaleHTHOCT aTOMOB XUMHUUYECKHX 3JIEMEHTOB. 3aKOH TTOCTOSTHCTBA
coctaBa BemiecTB. OTHOocUTEIbHAas aToMHas Macca. OTHOCHTEIbHAs MOJICKYJIsIpHas Macca.
MaccoBas 10151 XUMHYESCKOTO JIEMEHTAa B COSTMHCHUH.

dusznueckue W XUMHUYECKHUE SBJICHHUS. XHUMHUUECKas peakuuss ¥ e€ NpHu3HaKH. 3aKOH
COXpAaHEHHMsSI MAacChl BeEIIECTB. XUMHUYecKue ypaBHeHUs. Kiaccudukamus XuUMHUECKHX
peakiuii (COeIMHEHMS, Pa3I0KEHUs, 3aMeIIIeHUsI, 0OMEHa).

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW TOCY/O0H, ¢ MpaBUiIaMu padOTHl B
nabopatopun ¥ mnpuéMamMu oOpamieHus C J1a0OpaTOPHBIM 00OPYIOBAaHUEM; H3YYCHHE H
ormucanne (U3NUECKUX CBOWCTB OOpa3llOB HEOPTaHWYECKUX BEIIECTB; HAOIO/ICHUE
¢buzmyeckux (MJaBJeHUE BOCKA, TasHUE JIbJla, pAaCTUpPAHUE caxapa B CTYIKE, KHUIICHUE U
KOHJICHCAIIMSI BOJbI) M XUMHUYECKHX (TOpPEHHE CBEUH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
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B3aMMOJICHICTBUE MeNla C KHUCJIOTOW) SIBIICHUM, HAOIIOJEHWEe U OINHCAaHUE MPU3HAKOB
MPOTEKAHUS XMMUYECKUX peakiuil (pa3oKeHue caxapa, B3auMOJICHCTBHE CEPHOM KUCIOTHI C
xjopuaoM Oapusi, pasnoxkenue ruapokcuaa Menu(ll) nmpu HarpeBaHuu, B3aUMOJECHCTBHUE
xene3a ¢ pactBopom conu Menu(ll)); uzydenue cnocoOoB pazzeneHus: cMeceil (C MOMOIIbIO
Maruta, GuibTpOBAaHUE, BbIIAPUBAHUE, TUCTHWILIALMSA, Xpomarorpadus), NpoBEIACHHE
OUYMCTKUA TOBAapEHHOW COJIM; HAONIOJICHHE U ONHCAHHE pEe3yIbTaTOB IPOBEACHUS OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHMs  MacChl;  CO3JaHHE  MOJEIEH  MOJEKYJ
(IIrapocTepIKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ i HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ieMEHT M HPOCTOE BEIIECTBO.
Haxoxxnenne kuciopoga B mnpupone, (U3MYECKUE W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunabl. Ilpumenenue kucimopoma. CrnocoObl MOTyYeHUsT KHUCIOPOAAa B
1abopaTopuu U MPOMBIIUIEHHOCTH. KpyroBopot kucinopoaa B npupojie. O30H — ajioTpornHas
MoaU(UKAIUS KUCIOPOA.

TeroBoit 3pGdeKT XUMHYECKONW peakiuu, TEePMOXUMHUYECKHE YpaBHEHHS, D5K30- U
SHIAOTEPMHUUYECKUE peakUuH. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO31yXa, YCHICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BeniecTBo. HaxoxkaeHue Boiopoaa B mpupoie, Gpu3nueckue
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CITIOCOORI norydeHus. Kuciotsr u conu.

KonnuectBo BemectBa. Monb. MomsipHass macca. 3akoH ABoraapo. MomsipHbIil 00bEM
ra3oB. Pacuérel mo XuMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputensb. PactBopel. HacelmeHuble u
HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BeHIECTB B BOJEe. MaccoBasi J1oyisl BEIIECTBa B
pacTBope. XMMHUYECKHE CBOMCTBA BOABL. OcHOBaHMSA. Ponb pacTBOpOB B IPUPOAE U B JKU3HU
yesoBeka. KpyroBopor Boael B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M O4YMCTKA
MIPUPOJHBIX BO/I.

Knaccupukanuss Heopranmueckux coeauHenuit. Oxcuapl. Kiaccudukanus OKCHIOB:
coneoOpa3ytouie  (OCHOBHbBIE, KHCIOTHblE, aMdoTepHble) U  HecoJeoOpa3yrouue.
Homenknarypa okcumoB (MeXayHapoaHass W TpuBHaibHas). PU3MUECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [lomyyeHne okCuIoB.

OcHoBanus. Krnaccudukanuss oOCHOBaHUM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
HomenknaTtypa ocHoBaHMi (MeXIyHapoAHas W TpuBUaibHas). OU3MUYECKUE U XUMUYECKUE
cBolicTBa ocHOBaHUU. [losryyeHrne oCHOBaHMI.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kucior (MeXIyHapomHas W
TpuBHaNIbHAs). DU3NUECKUE W XUMHYECKHE CBOMCTBA KHUCJIOT. Psiji akKTMBHOCTH METaJIJIOB
H. H. bekerosa. [lomyuyeHnue Kucior.

Conu. Homenkiartypa coseid (MexXayHapoJHas U TpuBHaiibHas1). PU3NUECKUE U XUMUUYECKUE
cBoiicTBa coneu. [TonyyeHnue comne.

['eneTndeckas CBs3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCAUHEHUM.

XVMMHYECKUN DKCIEPUMEHT: KadyeCTBEHHOE OIPECIIEHUE COJEpKaHMUs KHUCIopoda B
BO3/yXe; TMOJy4deHHe, coOupaHue, pacro3HaBaHHE M M3yYCHHE CBOWCTB KHCIOPOJA;
HaOJIIO/IeHHE B3aMMOJICHCTBUS BELIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpaiieHrs TopeHus (mokapa);, O3HAKOMJIEHHE ¢ oOpa3llaMd OKCHJIOB M OIHMCAHHE HX
CBOICTB; IOJIy4€HHE, COOMpaHUE, paclo3HABAaHUE U M3Y4YEHHE CBOMCTB BOAOPOJA (TOpEHHE);
B3auMojieiicTBue  Bojopona ¢ okcuaom  menu(ll)  (BO3MOXXHO — HCHOJIb30BaHHE
BUJIeOMaTepUaioB); HaOI0JeHUE O0pa3loB BELIECTB KOJUYECTBOM | MOJIb; HCClIeJOBaHUE
0COOEHHOCTEH pPACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO; MPUTOTOBICHUE
pacTBOPOB C OIPEACIEHHOW MacCOBOM JOJIEHW PAaCTBOPEHHOIO BELIECTBA; B3aUMOJEHCTBUE
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BOJBI C MeTaJUIaMH (HAaTpUEM M KajlbLiueM) (BO3MOYKHO MCIIOJIb30BAaHHUE BUJEOMATEPUAIIOB);
ONpENIETICHUE PACTBOPOB KUCIOT M IWIEJIOYEH C IOMOIIBK) HHAMKATOPOB; MCCIIEIOBAHHE
00pa31l0B HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB; HAOIIOJEHUE U3MEHEHHUS] OKPACKU
MHIMKAaTOPOB B PacTBOpax KHUCIOT U LIEN0YeH; u3yueHue Bzaumoaeicteus okcuaa meau(ll) ¢
pacTBOPOM CEPHOM KHUCJIOTHI, KHUCIOT C METajulaMH, PEaKUWid HEeUTpaau3aluu; MOIy4YeHUe
HEpPAaCTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO MeETajula JIPYyTMM W3 pPacTBOpa COJIH;
pelIeHue DKCIEPUMEHTANBHBIX 3aJad M0 Teme «Baxuelmue Kiacchl HEOPraHUYECKHUX
COEIMHEHUN) .

Ilepuoanueckuit 3akoH u Ilepuoguyeckass cucremMa xumudeckux diaemenros JI. M.
MenpaeseeBa. Crtpoenue aTOMOB. Xumuyeckast CBSI3b. OxncaurenbHO-
BOCCTAHOBHUTE/IbHbIC PEAKIIUHN

[lepBbie MONBITKH KIaCCHU(PUKALUNA XUMHUYECKUX 31eMeHTOB. [IoHsATHE O rpynmax CXOJIHBIX
AJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEbHBIE METaJUIbl, TaJlOT€Hbl, HHEPTHBIC Tas3bl).
DneMeHTHhI, KOTOpbIe 00pa3yroT aM(pOTEpPHBIE OKCUABI U THIAPOKCHUIBI.

[lepuonnueckuii  3akoH.  Ilepmoamueckas  cucreMa  XUMHUYECKHX  DJIEMEHTOB
1. . MenneneeBa. KopoTkomepuoanas wu giuHHONepuogHas ¢opmel  [lepuogumdeckoit
cucteMbl xuMuueckux anemeHToB [l. WM. Menaeneesa. Ilepnoapsl m rpynnsl. dusnyeckuit
CMBICJI IIOPSAAKOBOIO HOMEPAa, HOMEPOB MEPHUOJIA U TPYIIIHI JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTponbl. CTpOeHUE 3IIEKTPOHHBIX
obOosiouek atomMoB TepBbIXx 20 xuMuyeckux dnemeHToB llepuoamueckoit cucremsr Jl. U.
MenneneeBa. XapakTEpUCTUKAa XUMHUYECKOTO MIEMEHTA IO €T0 MOJIOKEHUIO B [lepnoanueckon
cucreme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajnyca aTOMOB XMMHUUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IIO rpynmnaMm M nepuojaM. 3HadeHue [leprommdeckoro 3akoHa u
Ileproandeckoil CUCTEMBI XHUMHMYECKUX DJIEMEHTOB JUIS PA3BUTHS HayKu M mpakTtuku. /. U.
MenpeneeB — y4YEHBIN U TPaXKIaHUH.

Xumunueckas CBS3b. KoBanentnas (monsipHas u HEIOJIsIpHAs ) CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBSA3b.

Crenenp okucineHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakunu. IIponeccsl okucieHus
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUNA HKCIEPUMEHT: H3y4yeHHE O0Opa3loB BELIECTB METAIJIOB U HEMETAIJIOB;
B3aMMOJICICTBHE THAPOKCUAA IMHKA C paCTBOPAMM KHUCJIOT U IIEJIOYEH; IPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOIUX ~ TIPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid (ropeHwue,
peaKLnU Pa3I0KEHUS, COCTUHEHMS).

MesxknpeamMeTHblie CBA3H

Peanuzanust MeXINpenIMeTHBIX CBA3€M NMpU M3YyYEeHMHM XUMHUHU B 8 Kiacce OCYILIECTBIISETCS
Yyepe3 HCIOJIB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, TaKk M TIOHSATHUH,
SABJISIFOIUXCS. CUCTEMHBIMHM JUUISL OT/IEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4YHbIH (DaKT, TUIOTE3a, TEOPHUs, 3aKOH, aHaJIU3,
CHHTE3, KiIaccupuKanus, MNEePUOAUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKHH 3apsj], BEIIECTBO, TEJNO, 00bEM, arperaTtHoe
COCTOSIHHE BEILECTBA, a3, (U3NYECKHe BEIMYMHBI, CIUHHIIBI U3MEPEHHsI, KOCMOC, TUIaHETHI,
3BE31161, ComHILE.

buonorus: ¢poTocunrtes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, MOJIE3HBIE UCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCBHL.
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9 KJIACC
BeurecTBo 1 XUMHYECKas peaKkIus
[lepponnueckuii  3aKOH. Ilepnonnueckass  cucreMa  XMMHUYECKHX 3JIEMEHTOB

. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHYECKUX
JIEMEHTOB IEPBBIX TPEX IEPUONOB, KaJlMsA, KaIbLMS U MX COCAUHEHHH B COOTBETCTBUU C
II0JIO)KEHUEM 3JIEMEHTOB B [lepnoinueckoi CuCTeMe U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHX PEHIETOK,
3aBMCUMOCTb CBOWCTB BELIECTBA OT THUNA KPUCTAIMYECKOW PEIIETKH M BUIA XMMHYECKOU
CBSI3H.

Knaccupukanuss u HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB (MEXIyHapoAHas W
TpUBUAIbHAs). XUMUYECKUE CBOWCTBA BELIECTB, OTHOCSIIMXCS K pa3IUYHBIM Kjaccam
HEOPraHMYECKUX COCIMHEHNN, TCHETUUECKasl CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMu4eckux peakuuid Mo pa3JIn4HbIM MpU3HAKaM (IO YUCILY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY 3(P(EKTy, MO H3MEHEHHMIO CTElEeHEU
OKHCJICHHUSI XUMUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, M0 YYaCTHIO KaTajau3aTopa). JK30- U
SHIO0TEPMHUYECKHUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTe o ckopoctu xumudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATHMBIX
XUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX M Te€TepOreHHbIX peakuusx. [loHsTHe 0
XUMHYECKOM paBHOBeCHHM. DakTOpbl, BIUAIOIINE HAa CKOPOCTh XMMHYECKOW PpEaKIUU U
MI0JIO)KEHHE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE ~ PEAKLUUU, DIIEKTPOHHBIA OallaHC OKUCIMTEIbHO-
BOCCTaHOBMTENBHOM peakiuu. COCTaBlIEHNE YPaBHEHUN OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIONIb30BAHUEM METOA FIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOMUTUYECKON THCCOLMALNM. DJIEKTPOIUTHI U HEAJIEKTPOJUTHL. KaTuoHbI,
aHUOHBI. MeXaHU3M JUCCOLIMALIMM BELIECTB C Pa3IMYHBIMU BHUJAMU XHMHYECKOM CBS3H.
Crenenp qucconuanuy. CuiabHbIE U ca0ble 3JeKTPOJIUTHI.

Peakiun noHHOro oOMeHa. YCIIOBUS NMPOTEKaHUs peakluil MOHHOTO OOMEeHa, MOJHbIE U
COKpall€¢HHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBA KHUCIOT, OCHOBAaHUM U COJIEH B CBETE
MPEACTaBICHUN 00 JJIEKTPOJUTHUCCKOW auccomuanui. KadecTBEHHBIE peaKIMd Ha HOHBI.
[TonsiTvie 0 TUAPOTU3E COTEN.

XYUMHUYECKUNA SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMHU KpPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMETauloB (rpadura M anMasa), CIOKHBIX
BELIECTB (XJOpUAa HATPUs); UCCIEI0BAHNUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peaKklUy OT
BO3/ICMCTBUS PA3IUYHBIX (PAKTOPOB; UCCIIEIOBAHNE HIIEKTPOIIPOBOHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOLMAlMM  KHCIOT, Menoyedl W cojeil  (BO3MOXKHO — MCIOJb30BaHUE
BHUJIEOMATEPHUAJIOB); IPOBEJECHUE ONBITOB, UJUTFOCTPUPYIOIIMUX MPU3HAKU NTPOTEKaHUS peakLnui
MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BbIJCIEHHWE Ta3a, oOpa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTENbHO-BOCCTAHOBHUTENBHBIX  peakuuid (ropeHue,
peakuuu pasyioKEeHUsI, COCIMHEHUs); pacliO3HABaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO
KAaueCTBEHHBIX PEAKLMI HA MOHBI; pEHIEHUE SKCIIEPUMEHTAIbHBIX 33]1a4.

HemeTaJuibl M MX COeIMHEHUS

OO61mas xapakTepucTrka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE CTETIEHU
okucneHus. CTpoeHne u GU3N4IecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB. XUMUYECKHE
CBOIICTBAa Ha NIpUMEpe XJIopa (B3aUMOJEHCTBHE C METAJUIAMHM, HEMETAJUIAMM, ILIEI0YaMu).
Xnoposogopoa. ConsiHasg KHCIIOTa, XWMHUYECKHME CBOMCTBA, IOJIyY€HUE, MpPUMEHEHHE.
JleiicTBue XJiopa M XJOPOBOJOPOJAAa HAa OpPraHuM3M 4enoBeka. BakHelinue XJIOpUIbI M UX
HaXO0XJECHHE B PUPO/JIE.
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OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

CrtpoeHue 1 pu3nyeckrue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoauUKaAIMU KUCIOpoJa U cepbl. XUMHYECKUE CBOICTBa cepbl. CepoBOJIOpPOJ, CTPOCHHUE,
busznueckne W XUMHYecKHe CcBoiicTBa. OKCHABI cepbl Kak MPEICTaBUTENN KUCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTENs
Kjlacca KHUCIOT M crneuuduueckue). XHUMHUECKHE peaklMH, Jiekalllue B OCHOBE
MPOMBIIIJIEHHOTO crocoba moiydeHus cepHoil kucnotbl. [lpumenenuwe. Conu cepHOM
KHUCIIOTHI, KayeCTBEHHasi peakiusi Ha cynbdar-uoH. Haxoxnenue cepsl U €€ COeIUHEHUN B
npuposae. XUMMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEW Cpelbl COEIMHEHUSAMU CEPbl (KHCIOTHBIE
JOKIIH, 3arpsI3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPALICHUS.

OO6mas xapakTepucTHKa »3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B Mpupojne, (pU3MYecKkue M XUMHUYeckue cBoicTtBa. Kpyrosopor
a3oTa B mpupone. AMMHUAK, ero (u3myeckue M XHMHUYECKHE CBOWCTBA, MOJIYYCHHUE U
npumeHenre. Coau amMMOHHUS, UX (U3NYECKHEe W XHUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas peakiuus Ha MOHBI aMMOHHS. A30THasl KUCIIOTA, €€ MoJyyeHue, Gu3nyeckue u
XUMHYECKHE CBOMCTBa (00IIME Kak IMpeACTaBUTENs Kilacca KHCIOT W CHEHU(PUYECKHE).
Hcnonb3oBaHre HHUTPATOB M COJEH aMMOHHMS B KauyeCTBE MHHEPAIbHBIX yI0OpEHUH.
XUMUYECKOE 3arpsi3HEHHE OKPYXKAIoIIeH Cpeibl COSAMHEHHUSIMHU a30Ta (KUCIOTHBIC MOXKIM,
3arpsi3HEHNE BO31yXa, IOYBbI U BOJOEMOB).

docdop, amrorponHsie Momudukamuu dochopa, PU3MUECKHE U XUMHUYECKHE CBOWCTBA.
Oxcun dpocdopa(V) u pochopnas kucnora, puznueckue U XUMHUIECKUE CBOMCTBA, MOJIYYCHHE.
Hcnonb3oBanue pocdaroB B kKauecTBe MUHEPAIBbHBIX YAOOPEHU.

O6mas xapakrepuctuka sneMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHHUS.

VYrnepon, amioTponHble MOAUGUKAINK, paclpoCTpaHEHHWE B TpHpojae, (U3HUECKHE U
XUMHUYECKHe cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B npupoje. OKcuibl yriepoaa, ux
busnueckne W XUMHYECKHE CBOICTBA, JCHCTBHE HA JKUBBIC OpPraHU3MBI, MOJYYCHUE
Y TIpUMEHEHHE. DKOJOTHUYECKHE TPOOJIeMBbl, CBsA3aHHbIE ¢ okcuaoMm yriaepoaa(IV); rumoresa
r7100aTbHOTO MOTEIJIEHUsT KJIMMaTa; MapHUKOBBIN >PdeKkT. YroapHas KUCI0Ta U €€ COJIM, UX
¢bu3nueckue 1 XUMHYECKHE CBOMCTBA, MOJyyeHue U npumeHeHue. KauectBeHHas peakuus Ha
KapOoHaT-uoHbl. Vcmonp3oBaHWe KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO35MCTBE.

[lepBoHauanbHble MOHATHA OO0 OPraHMYECKUMX BELIECTBAX KaK O COCIMHEHUSX yriepoja
(MeTaH, 3TaH, J3TWIEH, alleTWIEH, 3TaHOJ], TJULEPUH, YKCycHas kuciora). Mx coctaB u
XxuMHu4yeckoe cTtpoeHue. I[loHATHE O OMONOrMYEeCKHM Ba)KHBIX BEIIECTBAX: JKUpPax, OenKax,
VIIeBOAaX — W MX POJM B KU3HU 4YeloBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COeTMHEHUN.

Kpemuuii, ero ¢Qusmueckue MU XUMHYECKHE CBOWCTBA, TOJy4Ye€HHWE U MPUMEHEHUE.
Coenunenust kpemHuss B mpupoxae. OOmme mpencraBineHuss o0 okcuae kpemuusi(IV) u
KpeMHueBo# kucinore. CUIMKaThl, UX UCIOJb30BaHHE B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH.
Baxwneiimue cTpouTenbHbIE MaTEepHabl: KEpPaMUKa, CTEKJIO, IIEMEHT, OETOH, >KeIe300eTOH.
[Tpo6embl 6€30MacHOTO NCIOIB30BAHMSI CTPOUTENIBHBIX MAaTEPHAIOB B IIOBCEAHEBHOM KU3HU.

XUMUYECKUNA HKCIEPUMEHT: H3y4yeHHuEe O00pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOJIO/CHUE
MPU3HAKOB WX MPOTEKAHMS;, OMBITHI, OTpakaromue (QU3NYecKue M XUMHYECKHE CBOWCTBA
TaJIOTEHOB U UX COEIMHEHUH (BO3MOKHO MCIOJIb30BAHME BUIEOMATEPUAIIOB); 03HAKOMIIEHHUE C
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oOpa3iamMu XJIOpUJ0B (TAIOTCHHUIOB); O3HAKOMIICHHE C 00pa3IiaMu Cephbl U €€ COeTUHEHUSIMU
(BO3MOKHO MCIOJB30BAHUE BHIeOMATEpUaIOB); HAOIIOJEHUE Mpoliecca OOyriIMBaHus caxapa
MOJ JIEMCTBHEM KOHLEHTPUPOBAHHOW CEPHOW KHCIOTHI, WU3yYCHUE XHUMHUYECKUX CBOMCTB
pa30aBIEHHONW CEPHOIl KHCIOTHI, NMPOBEJACHUE KAaYECTBEHHOM pPEAKIUU Ha Cylb(paT-UOH U
HaOJIto/IeHre TMpU3HaKa e€ MpOTEeKaHWs; 03HAKOMJIEHHE C (U3MYECKHMMH CBOWCTBAMH a30Ta,
dbochopa U ux coeauHeHUU (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPUATIOB), 0Opa3laMu
a30THBIX U (ochHOpHBIX yAOOpEeHUi; MOoJy4eHHe, coOupaHue, paclio3HaBaHHWE U H3YUYCHHUE
CBOICTB amMMHaKa; IMPOBEJIEHNE KaYyeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ocdaT-uoH H
W3yY€HHE NPU3HAKOB MX IMPOTEKAaHUsA, B3aUMOJCICTBHE KOHLEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MeIbl0 (BO3MOXKHO HCHOJIb30BAaHHWE BHUACOMATEPHANIOB);, HU3Y4YEHUE MOJIeNen
KPUCTAJUTMYECKUX PEIIETOK anmasza, rpadura, QyriaepeHa; O3HAKOMIIEHHE C MPOIECCOM
azcopOLUU pacTBOPEHHBIX BEIIECTB aKTMBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOrasa;
MoJIy4eHUue, coOMpaHue, pacrio3HaBaHUE M U3YyYEHUE CBOWMCTB YIJIEKHCIIOTO rasza; MpoBeJCHUE
KaueCTBEHHBIX peakiui Ha KapOOHAT- W CUJIMKAT-MOHBI U U3Y4YEHUE [MPU3HAKOB HX
MPOTEKAHUs; O3HAKOMJIEHUE C TMPOAYKUMUEH CHUIMKATHOW MPOMBIILUICHHOCTH; pPEIICHUE
AKCIIEpUMEHTANBHBIX 33/1a4 10 TeMe «BakHelllne HeMEeTaTbl U UX COSUHEHUS.

MeTaJuibl 1 HX COeIUHEHUS

OOmasi XapakTepUCTHKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHUM HX
nonoxenus B Ilepuomuueckort cucreme xumudeckux »siemeHToB [l. 1. MenneneeBa u
ctpoeHust aromoB. CTpoeHHe MeTayioB. MeTaminueckass CBSI3b W MeTaluIM4ecKas
KPUCTAJUIMYECKAsl PEMIETKA. DIIEKTPOXUMHUUYECKUI psl HAIPSDKEHUN MeTaiuioB. dusnyeckue u
XUMHYECKHe cBoicTBa MeTaioB. OOmue crnocoObl monydeHuss MerawioB. [loHsTtue o
KOPpPO3UH METAIIJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT KOppo3uu. CruaBbl (CTaib, YyT'yH,
TIOPAIFOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIEHHOCTH.

[[lenounble MeTaJUTBL: TIOJIOKEHUE B Ileproauyeckoil cUCTEME XUMHYECKHX AJIEMEHTOB /Jl.
W. MeHnneneeBa; CTpO€HHE UX aTOMOB; HaxXOXJeHHE B mpupoje. Pu3nueckue U XMMHUYECKUe
cBoiicTBa (Ha mpumepe HaTpus u Kaius). OKCUABI U TUAPOKCHUIBI HATPUS U KaJIHS.
[IprumeHeHne MEeNOoYHbIX METAJUIOB U UX COCTMHEHUM.

[IlenoyHo3eMeNnbHBIE METAJIBI MATHUM M KAJIBLHM: MoJIo)keHue B [lepuoauueckoil cucreme
xuMuyeckux aneMmeHToB [[. M. MenaeneeBa; cTpoeHHME MX aTOMOB; HAXOXKJICHHUE B MPHUPOJIE.
dusnyeckne U XUMHUYCSCKUE CBOMCTBA MAarHUs W Kaiabliug. BakHelIne coOeIMHEHUS KaIbIIUI
(oxcum, rumpokcu, coiin). JKECTKOCTh BOJIBI M CIIOCOOKI €€ yCTpaHeHHs.

Amomunuii: nonoxkenne B llepuoguueckoil cucreme Xumuueckux siemeHtoB Jl. U.
Menaeneesa; CTpOEHUE aTOMa; Hax0XAeHNe B pupoe. Pru3nyeckue U XUMUYECKUE CBOMCTBA
amroMuHusi. AMpOTEepHBIE CBOMCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS.

Kenezo: mnomoxenue B Ilepuogmueckod  cUCTEME  XHUMHUYECKUX  DJIEMEHTOB
JI. 1. MenneneeBa; CTpOEHHUE aTOMa; HaxOXIAEHUE B mpupoje. PU3NYECKUE U XUMHUUYECKUE
cBoicTBa >kene3a. Oxcuawl, runpokcuasl U comu kenesza(ll) m xemesa(Ill), mx cocras,
CBOICTBA U MOJYYECHHUE.

XVUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIGHHE C 00pa3laMd METaJIOB U CIUIABOB, HUX
(GU3HYECKUMH CBOWCTBAMH, W3YUYCHHUE PE3YJIBTATOB KOPPO3UHM METAUIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHJA KalablUs U
HaTpusi C BOJAOM (BO3MOXXHO HCIIOJIb30BAHUE BUIECOMATEPHANIOB); MCCIIECIOBAHUE CBOWMCTB
XKECTKOW BOJIbI; TIpollecca TOPEHHUs >Kele3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAJIOB); MPHU3HAKOB MPOTEKAHWS KAauyeCTBEHHBIX PEAKIWA Ha HWOHBI (MarHus,
KaJbIIMs, amoMuHusA, 1uHKa, xenesza(ll) u xenesa(Ill), menu(Il)); HaGmroneHue U omucaHue
MPOLIECCOB OKpAlIMBAaHMS IJIAMEHM HWOHAMHU HATpUsA, Kajaus ¢ Kaublus (BO3MOXKHO
WCIOJIb30BAHME BHUJCOMATEPUANIOB); HCCIEOoBaHHEe aM(OTEPHBIX CBOWCTB THIPOKCUAA



,ﬂ,OKYMeHT noanncaH QHEKTpOHHOl)lI noanucbio.

ATIOMUHUS U THAPOKCUA LIMHKA; pElIeHNE SKCIEPUMEHTAIbHBIX 3a/1a4 10 Teme «BaxuHeime
METaJUIbl U UX COETUHEHUS».

XuMHs U OKpYKAKOUIAs cpeaa

HoBrele marepmanbl n TeXHONOTHHM. BemecrBa M maTepualbl B IIOBCEIHEBHOM KU3HU
YyeJioBeKa. XMMHUsS U 310pOBbe. be3onacHoe MCIOIb30BaHUE BEIIECTB U XUMUYECKUX PEaKIUi
B ObITy. IlepBast moMoIIs NMpU XUMHUYECKUX OXKOTax M OTpaBieHUsIX. OCHOBBI 3KOJIOTHYECKOM
IrpaMOTHOCTU. XHMHYECKOE 3arpsi3HEHUE OKpYy’Kawlleld cpeabl (MpeaenpHas IO0MyCcTUMas
koHneHTpanus semects — [1JIK). Posb xumMuu B pemieHun 3K0I0THYECKUX MPOoOIIeM.

[TpupoaHble UCTOYHUKU YTIIEBOJOPOAOB (yroyib, MPUPOJHBIN ra3, HedTh), MPOAYKTHI HX
nepepadboOTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH.

XVUMUYECKUN AKCIIEPUMEHT: M3yueHUEe o0pa3loB MaTepuaioB (CTEKIIO, CIUIaBbl METAJIOB,
MOJINMEPHBIE MaTEPHUAJIBI).

Me:xnpeaMeTHble CBSI3H

Peanu3anus MeXNpeIMETHBIX CBs3€M IPU M3YyYEHHH XMMHMHM B 9 Kiacce OCyIEeCTBIISETCS
yepe3 UCIHOJb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, Tak ¥ MOHITHI,
SABJISIFOLUXCS. CHUCTEMHBIMU JUIsl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA.
Peanu3anus MeXIIpeMETHBIX CBSA3EH IPU U3YYCHUU XUMUU B 9 Kilacce OCYIIECTBISAETCS Yepes
HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK U MOHITHUM, SBISIOIIMXCS
CHUCTEMHBIMU ISl OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: HaYYHBINA (DaKT, TUIOTE3a, 3aKOH, TEOPUSl, aHAIIU3,
CUHTE3, Kiaccu(pukanus, MNEepUOJUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE,
U3MepeHue, MOJIEIb, SIBJIICHNE, TAPHUKOBBIN A (HEKT, TEXHOJIOTHUSI, MaTepUaJIbl.

®usuka: Marepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, HW30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUM 3apsi, NPOBOAHHKH, MOJIYNPOBOJIHUKH,
IUDJIEKTPUKH, (DOTOSJIEMEHT, BEILIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTH, KpHUCTAIMYECKash pemIéTKa, CIUIaBbl, (U3HUYECKHE BEIMYUHBI,
€AMHULBI U3MEPEHHUsI, KOCMUYECKOE TPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunTe3, apixaHue, Ouocdepa, 3KocUCTEMa, MUHEpaJbHbIE YIO0OpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE UCKOIAEMEIE,
TOIUIUBO, BOJIHBIE PECYPCHI.

[INTAHUPYEMBIE OGPA30OBATEJIbHBIE PE3VYJIbTATDI

N3yuenne xumuu B 8-9 Kkiacce HampaBiIeHO HA JOCTHKEHUE OOYyJarOIUMHUCS JTUYHOCTHBIX,
METanpeIMETHBIX U TIPEIMETHBIX PE3YJIbTATOB OCBOCHHUS YU€OHOTO MpeIMeETa.

JIMYHOCTHBLIE PE3VIJIBTATDI

JIM4HOCTHBIE PE3YyJIbTaThl OCBOCHHS IPOrPpaMMbl OCHOBHOTIO 0OIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0J1¢ OOyUEHHUSI XMMHUHU B €IMHCTBE YUCOHOM M BOCIIUTATECILHOM JICATCILHOCTH
OpraHu3aii B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUCKMMH COIUOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBCHHBIMHU I[[CHHOCTSAMH, MPHUHATHIMA B OOIIECTBE IMpaBHJIAMH W HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS, CaMOPA3BUTHS M COLMAIH3AIUH
o0yJaromuxcs.

JIMYHOCTHBIC PE3YIbTATHI OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCJIC B YACTH:

[TaTpuoTHYECKOTO BOCTIMTAHUS

1) 1IEHHOCTHOT'O OTHOIIIEHHUS K OTE€YCCTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJICJINI0, TMOHMMAHUS 3HAYCHHS XUMHUYCCKOW HAayKU B JKU3HM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJICTh JOCTOBEPHOU HH(OPMAIIMEH O TMEPEAOBbIX JOCTHKCHHUIX M OTKPBITHIX
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MHUPOBOW M OTEYECTBEHHOW XWMHWHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOUCTBE
MHUpa 1 00111eCTBA;

['paxxmaHCKOrO BOCIMTAHUS

2) mpencTaBlieHUs] O COLMAIBHBIX HOPMAax W MpaBUJIaX MEXIMYHOCTHBIX OTHOILICHUU B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
HCCIIeIOBATENbCKOM, TBOPYECKOM M JAPYTUX BUIAX JAEATEIbHOCTH; TOTOBHOCTH K pa3HO-
00pa3HOi COBMECTHOW JESATEIbHOCTH TNMPU BHIMIOJHEHUH YYEOHBIX, MO3HABATENbHBIX 3aj1ad,
BBITIOJTHEHUU XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B Mpoliecce ITONH yueOHOU JesTENbHOCTH; TOTOBHOCTHU
OLICHUBATh CBOE MOBEJEHHWE M TMOCTYIKH CBOUX TOBApHUIIECH C TMO3UIIMUM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI TTOCIE/ICTBHUI MOCTYIIKOB;

[leHHOCTH HAy4YHOTO MTO3HAHUS

3) MUPOBO33PEHUYECKHX TPEJCTaBICHUI O BEHIECTBE M XWMHUYECKON  peakIlui,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABIISIIOLIUX OCHOBY IS
MOHUMAHMUS  CYIIHOCTH HAyYyHOW KapTUHBI MHpa; TMPEACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MIPUPOJIbI, B3aUMOCBS3SIX YeJIOBEKa C IPUPOJIHON Cpeao, O poin
XUMUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHUBOB, HAMPABJICHHBIX HA TOJYYCHHE HOBBIX 3HAHUN MO XUMUH,
HEOOXOIMMBIX ISl OOBsICHEHUST HAOJI0JaeMBIX MTPOLIECCOB U SIBJICHHIA;

5) mo3HaBaTenbHOM, MHGOPMAITMOHHOW M YUTATEIHCKON KYJIBTYpBI, B TOM YHCIIE HABHIKOB
CaMOCTOSITEIbHOM pabOThl C y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATYpOH, JOCTYIMHBIMU
TEXHUYECKUMH CPeJICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHI;

6) uHTEepeca K OOYUYCHHIO W MMO3HAHUIO, JIFOO03HATEIHPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, MPOCKTHOM M MCCIIEI0BATEIbCKOM MEATeTbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS OOYYEHHUS B JaTbHEHIIIEM;

®opMHUpPOBaHUS KYIbTYPHI 3I0POBBS

7) OCO3HaHUSA WEHHOCTH KHU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHMS TOCIEACTBUNA W HEMPUITHS BPEIHBIX
MpUBBIUEK (YHMOTPEOJICHHUS alIKOTOJIsl, HAPKOTHKOB, KYpPEeHUS), HEOOXOAMMOCTH COOIOICHUS
mpaBmiI O€30MAaCHOCTH TPH OOpaIleHHMH C XMMHUYECKUMHU BEIIeCTBAMH B OBITY U peajbHOU
KU3HU;

TpynoBOro BoclnTanus

8) nHTEepeca K MPaKTUUECKOMY U3YYEHHIO MTpodeccrii U Tpyaa pa3iIudHOTO poJia, YBaXKECHUE
K TpyAy W pe3ylbTaraMm TPYIOBOH JEATENbHOCTH, B TOM YHCJIE HAa OCHOBE IMPUMEHEHMUS
MPEAMETHBIX 3HAHUM TI0 XWMHH, OCO3HAHHOTO BBIOOpAa HWHIMBUAYAIBHONW TPAECKTOPUU
MPOJOJKEHUST 00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIemHOW NMPOoPECCHOHATBLHOMN IeATeTbHOCTH U
Pa3BUTHUS HEOOXOUMBIX YMEHHI; TOTOBHOCTh aJIallITUPOBATHCS B MPO(eCcCHoHATBHOM cpeie;

DKOJIOTMYECKOTO BOCITUTAHUS

9) SKONOTMYECKH I1eJIecO00pPa3HOTO OTHOIICHUS K TPUPOJIe KaK MCTOYHUKY JKM3HU Ha
3emite, OCHOBE €€ CYIIEeCTBOBAHUS, IIOHUMAHUS IIEHHOCTH 3JI0POBOTO M Oe30MmacHoro odpasa
KU3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3HYECKOMY M TCUXUYECKOMY
3I0pPOBBIO, OCO3HAHMSI IIEHHOCTH COOJIIOJICHUS TIPABIII O€30MMaCHOTO TIOBEICHUS TIpH paboTe ¢
BEILIECTBAMHU, a TAKXKE B CUTYalUsX, YTPOXKAIOLIUX 3JOPOBbIO U )KU3HHU JIIOJIEH;

10) crocoObHOCTH MPUMEHSTh 3HAHUSA, MOJydaeMble MPU U3YYCHUH XUMUH, ISl PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAroUeH MPUPOAHON CpeNoii, TOBBIIICHHUS YPOBHS SKOJIOTHYECKOM
KyJbTYPbI, OCO3HAHUS TJI00ATLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTel WX perieHus
MOCPEICTBOM METOJ/IOB XUMHUH;
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11) sKOJIOrMYECKOro MBIIUIEHUS, YMEHHS PYKOBOJCTBOBATbCS MM B I103HABATEIbHOM,
KOMMYHHMKAaTUBHOU U COLIUAIILHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpenMETHBIX pPE3YJIbTATOB BBIIEISAIOT 3HAUYUMbIC MJi1 (POPMHPOBAHUS
MHPOBO33pEHHUsI OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOpUs, TPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, SKCIEPUMEHT U Jp.), KOTOpbIe HMCHOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
IpeIMEeTax M MO3BOJISIOT HA OCHOBE 3HAHUUM U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHNE
O IIeJIOCTHOW HAay4yHOW KapTMHE MHpa, U YyHUBEpcajbHble Yy4deOHbIE JEHCTBUS
(mo3HaBaTeNbHbIE, ~ KOMMYHUKATUBHbBIE,  pETrYJISTHUBHBIE),  KOTOphle  00ECIEeUrBaIOT
(GbopMHUpOBaHME TOTOBHOCTM K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M  OCYILECTBICHUIO
y4eOHO 1eATETbHOCTH.

MertanpeaMeTHbie pe3yJibTaTbl OCBOEHHS 00pa3oBaTeIbHOM MPOrpaMMbl MO XUMHH
OTpa)karoT OBJIAJICHUE YHUBEPCATbHBIMU [103HABATEIbHBIMU JEHCTBUSIMU, B TOM YHCIIE:

ba30BbIMU JTOTHYECKUMU AEHCTBUSIMU

1) ymeHueM HCHOJB30BaTh MNPUEMBI JIOTUYECKOIO MBIIUICHUS HPU OCBOCHUU 3HAHMIL:
pacKpbIBaTb CMBICI XUMHUYECKMX TOHATUH (BBIIEIATh MX XapakTEepHbIE MPU3HAKU,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSIMH ), UCTIOJB30BATh MOHATHSA JJIs1 OOBICHEHUS
OTHENbHBIX (JAKTOB U SIBJICHHM; BHIOMpPATh OCHOBAHUSI U KPUTEPUM ISl KJacCHUUKaIUH
XUMUYECKHX BEIIECTB M XUMHUYECKUX PEaKlHil; yCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHbIC
CBS3M MEXAY OOBEKTaMH H3YYEHHUS, CTPOUTH JIOTUYECKHE pPaCCYXICHHS (MHIYKTUBHBIC,
JeAyKTUBHBIE, TIO AaHAJIOTHH); I€JIaTh BBIBOJIBI U 3aKITIOYCHUS;

2) yMeHHEM NPUMEHSTh B MPOIECCE MMO3HAHUS TMOHITHS (TIPeIMETHBIE U METaIllpEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, UCIOJb3yeMble B XHMHHU, TPEOOPa30BBIBATH HIUPOKO
MIPUMEHSEMbIC B XUMHUU MOJICIIbHBIC MPEJCTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI 2JIEMEHTA),
XxumMudeckas ¢GopMmyiia U ypaBHEHHE XHMHUUYECKOM peakIuu — NpPH PelIeHuH Yy4eOHo-
MO3HABATENbHBIX 3a7a4; C YYETOM OBTUX MOJEIbHBIX MPEJICTABICHUI BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN M3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMUYECKUX PEaKIH; BBISIBISATH O0OIIHNE 3aKOHOMEPHOCTH, TPUIMHHO-CIIC/ICTBEHHBIC CBSI3U U
MPOTUBOPEUUS B M3Yy4aeMbIX MPOLECCAaX U SIBICHUSX; MpeajaraTb KpUTEPUU IJIsI BBISBICHUS
TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUI; CAMOCTOATEIBHO BBIOMPATH CIOCOO pEIICHUS
yueOHOM 3adauu (CpaBHMBATh HECKOJIBKO BapUAaHTOB pEIICHUs, BbIOMpaTh HamboJee
MOAXOSIIUHN C yUETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHUEB);

ba30BbIMU HCCIIETOBATENBCKUMH JIEUCTBUSAMHA

3) yMEHHEM HUCHOJIb30BATh MOCTABJIEHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
Takke€ B KAuyeCTBE OCHOBBI JJisi (OPMHUPOBAHHUS TUIOTE3bI MO TMPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

4) mpuoOpeTeHre OmbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMKA U TMPOBEJACHUIO YUYCHUYECKUX
HKCIIEPUMEHTOB: YMEHHUE HaOIIOAATh 32 XOAOM IPOLECcca, CAaMOCTOATEIbHO MPOTrHO3UPOBATH
€ro pe3yabTaT, OpMyJIUpPOBaTh 0OOOIIECHHS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA,
WCCIIeIOBAHUs, COCTABIIATH OTYET O MPOJIeTaHHON paboTe;

PaGoroii ¢ undopmarueit

5) yMeHueM BBIOMpaTh, aHATU3UPOBATH M HHTEPIPETUPOBATH MHQPOPMAIMIO PaA3TUYHBIX
BUJIOB M (pOPM TPENICTABICHUS, TIOJy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJIspHAs
JTUTEpaTypa XUMHYECKOTO COJAEpXkKaHHs, CIpaBOYHBIE T0cOOMs, pecypchl HMHTepHeTa);
KPUTUYECKH OIICHUBATh MPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(OPMAIIUIO;

6) YMEHHEM MIPUMEHSTH Pa3IMYHbIC METOBI M 3aMPOCHI TIPH MTOUCKE U 0TOOpE MHPpOpMALTHT
U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsl BHITIOJHEHUS! YU€OHBIX U ITO3HABATEIIBHBIX
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3aad  ONpPEAENEHHOr0 THIA; NPUOOPETEHHE OmblTa B O0JACTM  MCIOJIb30BaHUSA
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTUH, OBJAJIEHWE KYyJIbTYpOH aKTHBHOTO
WCIIOJIb30BAHMSI PA3IMYHBIX MOUCKOBBIX CHUCTEM; CAMOCTOATEIBHO BBHIOMPATh ONTUMAIbHYIO
dbopMy mnpencTaBieHHUs MUH(POpPMALMM U WUIIOCTPUPOBATH PEIIaEMbIe 3aJaud HECIIOKHBIMU
CXeMaMH, JuarpaMMaMu, IpyruMu opMamu rpaguky U MX KOMOUHAITUSMU;

7) yMEHHEM HCIIONb30BaTh M aHATU3UPOBATh B Mpollecce Y4eOHOM U HCCIe0BaTeNbCKON
NESATENIbHOCTH HMH(POPMALMI0O O BIMSHUM IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3sicTBa H
TpaHCHOPTa Ha COCTOSIHUE OKPY>Kalolel TPUPOJTHOMN CPEIbI;

YHuBepcaibHbIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU

8) yMmeHHMeM 3aJaBaTh BOIPOCH (B XOJ€ AHANOra W/MIM JUCKYCCHHM) IO CYIIECTBY
oOcyxJaeMoil Tembl, (OPMYJIHpPOBATH CBOM NPEJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPeI0KEHHO 3a1a4u;

9) npuoOpereHue ombITa NPE3CHTALMH PE3YJIbTATOB  BBHIMOJHEHUS XHUMHUYECKOITO
JKCTIepUMEHTa (J1a00paTOPHOTO OIMbITa, JA0OPAaTOPHOM PabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, Y4EOHOTO IIPOCKTA);

10) 3amHTEpecOBaHHOCTH B COBMECTHOM CO CBEPCTHHKAMHU IIO3HABATENbHON W
HCCIIEI0OBATENbCKON JEATENbHOCTU MPU PELIEHUH BO3HUKAIOIIMUX MPOOJIEM Ha OCHOBE Y4éTa
oOIIMX MHTEPECOB U COIJIACOBaHUSA MO3ULIMKA (0OCYXJACHHUS, OOMEH MHEHUSIMH, «MO3TOBBIE
MITYPMbID», KOOPJIWHAIUS COBMECTHBIX JICWCTBUIA, OIMPENCICHUE KPUTEPHUEB 110 OLECHKE
KauyecTBa BHIMIOJHEHHOM paboThI U Ap.);

YHUBEpCaATbHBIMU PETYISATUBHBIMU JIEUCTBUSIMU

11) ymeHHMeM CcaMOCTOATEIBHO OMNPEACNATh IeJIM  JACATeIbHOCTH, IUIAHUPOBATD,
OCYIIECTBJIATh, KOHTPOJIUPOBATDH U MPH HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTD,
BbIOMpaTh HambOosee 3P(eKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX M MO3HABaTENbHBIX 3a7ad,
CaMOCTOSITEJIBHO COCTAaBJIATh WJIM KOPPEKTUPOBATH MPEIOKEHHBIM aIrOpUTM JEUCTBUN IPH
BBITIOJTHEHUU 3aJ]aHUN ¢ y4€TOM TIOJy4E€HHS HOBBIX 3HaHUI 00 H3y4aembIX OOBEKTaxX —
BEIIECTBAX M PEaKIHUAX; OICHUBATh COOTBETCTBUE TOJYYEHHOTO pe3yjbTaTa 3asBICHHOU
e,

12) ymeHueM uCHOJIB30BaTh M AHAIU3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBHH
3aJlaHni.

[NPEAMETHBIE PE3VYJIbTATEI

B coctaBe mpeaMeTHBIX pPE3yJAbTATOB IO OCBOCHHUIO 00S3aTEBHOTO COJEPIKAHMUS,
YCTaHOBIIEHHOTO JIaHHOW mpuMepHOW pabodeil MporpaMMoin, BBIIEISIOT: OCBOCHHBIE
oOydJaronMMHCsl Hay4dHbIC 3HAHUS, YMEHHS W CHOCOOBI JEUCTBUM, crernuduuecKue s
MPEeIMETHON 00J1acTH «XWUMHS», BUJBI JIEATCIBHOCTA TIO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX YYeOHBIX W HOBBIX
CUTYaITUsX.

[IpenMeTHBIC Pe3yNbTaThl OTPAXKAIOT CHOPMHPOBAHHOCTh Yy OOYYAIONIUXCS CICIYIONIUX
YMEHHUM:

8 KUIACC

1) packpvieamv cmbici OCHOBHBIX XUMHUYECKHX TOHSATHI: aTOM, MOJIEKYJa, XUMHUYCCKHUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOPOJHAs W HEOJHOPOIHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAsI Macca, KOJIMYEeCTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MaccoBas JIOJIsl XHMHUYECKOTO JIEMEHTa B COSIMHEHUH, MOJISPHBIA 00BEM,
OKCHJl, KHCIIOTa, OCHOBaHHWE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIICHHUS,
XUMUYECKasl peaKius, KiIacCu(UKaAIUs peaKIuii: peaKkIuu COSAMHEHNUS, PEaKIINU Pa3I0KEeHHUS,
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peakuuy 3aMelIeHMs], PEaKIUu OOMEHa, 3K30- U SHJIOTEPMUYECKUE PEAKIHMH; TEIUIOBON
s deKT peakuu; APO aToma, MEKTPOHHBIN CION aToMa, aTOMHasi OpOUTalb, paguyc aToMa,
XUMHUYECKas CBSI3b, MOJISIPHAs U HEMOJISIpHAsE KOBAJEHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATHOH,
aHUOH, PACTBOP, MACCOBAsl J10JI BellecTBa (IIPOLEHTHAs KOHIIEHTPaLKs) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKHX TMOHATHH (cM. 1. 1)
MPUMEHATH 3TH MMOHATHS IIPU ONMCAHUU BELIECTB U UX NIPEBPALICHUI;

3) ucnonvzo06amv XUMUYECKYI0 CHMBOJUKY JUI COCTaBlieHHS (OPMYJT BEHIECTB |
YPaBHEHUN XUMUYECKUX PEAKIU;

4) onpedensimop BAJICHTHOCTh aTOMOB 3JEMEHTOB B OHHAPHBIX COCIMHEHHSX; CTEICHb
OKHUCIICHHS JJIEMEHTOB B OHMHApPHBIX COEJUHEHUSX; [PUHAJUICKHOCTh BEILIECTB K
OnpeNeNEHHOMY KJIacCy COeIUHEHUM 1o (hopMmyliaMm; BUJ XUMHUYECKON CBA3U (KOBaJEHTHAS U
MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpwieams cmwbica Ilepuognueckoro 3akona JI. M. MenpaeneeBa: JEeMOHCTPUPOBATH
MOHMMAaHHE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHHUS
B Ilepuogmyeckoil cucreme; 3aKOHOB COXPAaHEHUsT MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIDHOTO  Y4Y€HHs, 3akoHa ABOTraJpo; ONUCHIBATh M XapaKTEPU30BaAThH
Tabnnunyo ¢opmy Ileproanueckoil CUCTEMBl XMMHUYECKHX 3JEMEHTOB: pa3indaTh MOHSATHUS
«rnaBHas noAarpynna (A-rpymnmna)» u «nodounasa noarpymnmna (b-rpynmna)», mansie U Oonbline
MIEPHUOJIbI; COOTHOCUTH 0003HAUYEHHUSI, KOTOpbIe NMEroTcs B Tabnuie «llepuoanueckas cucrema
xumuyeckux snemeHToB [[. 1. MenpaeneeBa» ¢ UYHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XUMHYECKHX DJEMEHTOB (COCTaB W 3apsAl sfApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacrpeeseHle UX 0 AIEKTPOHHBIM CIIOSIM);

6) xraccuguyupoeams XUMUYECKHE DIIEMEHTHI, HEOPTAaHWYCCKUE BEIECTBA; XUMHUYCCKHE
peakuuu (Mo YUCIy U COCTaBY YYacTBYIOIIMX B PEAKI[MU BEUIECTB, 110 TEINIOBOMY 3D PEKTY);

7) xapaxmepuzoeams (onucviéams) oONIHME XUMHUYCCKUE CBOWCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, MOATBEPKAasl ONKMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIIHil;

8) mpoecnozuposams CBOMCTBA BEIICCTB B 3aBHCUMOCTH OT HMX KayeCTBEHHOTO COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX IPEBPAIICHUI B Pa3JIUYHBIX YCIOBUSX;

9) sbiuUCIAMB OTHOCUTEIHHYIO MOJIEKYISPHYIO M MOJISIPHYIO MacChl BELIECTB; MacCOBYIO
JIOJII0 XUMHUYECKOTO 3JIEeMEeHTa 1Mo (opmyJie COEIMHEHHS; MacCOBYIO JIOJIO BEUIECTBA B
pacTBOpe; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUUECKOW peaKknu;

10) npumensims OCHOBHBIC OIEPALMU MBICIUTEILHON JEATENFHOCTH — aHajih3 M CHHTES,
cpaBHEeHHE, 00O0OIIeHHe, CHUCTEMaTH3alMio, KiIacCU(PUKAIMIO, BbISIBICHUE NPUYUHHO-
CIIEICTBEHHBIX CBfI3€ll — JUIsI W3y4YEHUS CBOWMCTB BELIECTB M XHWMUYECKUX PpEaKIIMii;
€CTeCTBEHHO-Hay4YHbIE METOJbl TO3HAaHUS — HAONIO/IEHHEe, U3MEpPEHHE, MOJICIMPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

11) cnedosams mpaBuIaM  TMOJB30BAHUS ~ XHMHYECKOM TOCYIOM ©  Ja00paTOPHBIM
o0OpyZOBaHHEM, a TaKKe TMpaBWIaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH 110 BBITIOJTHEHUIO J1a00pAaTOPHBIX XUMUYECKUX OIBITOB IO TMOJYyYEHUIO U
COOMpaHUIo Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPENECIIEHHOM MAacCCOBOM [I0JIEM PACTBOPEHHOTO BEUIECTBA; IUJIAHUPOBATH M MPOBOJUTH
XUMHYECKHE HKCIEPUMEHTHI M0 PACIO3HABAaHUIO PACTBOPOB WLIEJIOYEH M KHUCIOT C MOMOILBIO
WH/IUKATOPOB (JJakMyc, (heHoN(pTaIenH, METUIIOPAHXK H Jp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XHMHUYECKHX TMOHATHI: XUMHYECKHUA DIIEMEHT, aTOM,
MOJIEKYJIa, WMOH, KaTHOH, aHHOH, IPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCT,
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ANEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCICHHS, XUMUYECKas peakiusi, XMMHUUYecKas CBS3b,
TerioBoM  3¢¢deKT peakuud, MOJb, MOJSPHBIA 00BEM, pPAcTBOP;  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOIUTHYECKAS TUCCOLUAIMS, PEaKIIMY HOHHOTO 0OMEHa, KaTaau3aTop,
XUMUYECKOE paBHOBecHE, oOOpaTUMble U HeoOpaTUMble pPEaKlUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIUN, OKUCIHUTENb, BOCCTAHOBUTENb, OKHCICHUE U BOCCTAHOBJICHUE,
annotponusi, aM(QOTepHOCTh, XUMHYECKasl CBs3b (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas),
KpUCTAJUTMYECKash PeméTka, KOPpPOo3usi METAJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peaKilu,
npenensHo qomyctuMas konuentpanus (ITJIK) Bemectsa;

2) unnocmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKHX TMOHATHH (cM. 1. 1)
MPUMEHATH 3TU MOHATHS TIPU ONMKUCAHUY BEIIECTB U UX MIPEBPAIlCHUI;

3) ucnonvzo6amv XUMUYECKYI0 CHMBOJUKY JUII COCTaBlieHHS (OPMYJT BEHIECTB |
YPaBHEHUN XUMUYECKUX PEAKIU;

4) onpedensime BAICHTHOCTb U CTEIICHb OKUCICHHS XUMHUYECKUX JIIEMEHTOB B COCTMHEHHUAX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY KJIacCy COEIMHEHUN IO
dbopMynaMm; BHUJI XUMHUYECKOWM CBsi3W (KOBAJIEGHTHAs, WOHHAsA, MeTaJUIMUecKas) B
HEOPraHMYECKNX COCIUWHEHUSX; 3apsA]l MOHA M0 XUMHUYECKOW (opmyse; xapakTep Cpelbl B
BOJHBIX pAcTBOpax HEOPraHUYECKUX COCAMHEHUN, THUN KPUCTAUTMYECKON pEIIETKU
KOHKPETHOTO BEIIECTBA;

5) packpvisams cmoicn Tlepuonuueckoro 3akona J[. M. MenneneeBa U JeMOHCTPUPOBATH
€ro NOHMMAaHHE: OMUCKHIBATh M XapakTepu3oBaTh TabanuHyto popmy [lepuonnueckoit cuctemsl
XUMHUYECKHUX JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas moArpymmna (A-rpymnmna)» u «rno0oyHas
noarpynmna (b-rpynmna)», manble U OONbIINE TEPUOIBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIC
UMEIOTCA B TEPUOAMYECKON TabNuIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB U 3apsA] sSApa, oOLIee YUCII0 FIEKTPOHOB U paclipeiesieHue ux
M0 DJEKTPOHHBIM CJIOSIM); OOBACHATH OOIIME 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOICTB
AJIEMEHTOB U MX COEIMHEHUH B IMpEAeaxX MalblX MEPUOJOB U IJIaBHBIX MOATPYNN C YYETOM
CTPOEHHUSI X aTOMOB;

6) kraccuguyuposames XUMUYECKUE DIEMEHTHI; HEOPTaHUUYECKUE BEIICCTBA; XUMHUYCCKHE
peakiuu (TI0 YUCIIY M COCTAaBY yYaCTBYIONIUX B PEaKIIMH BEMIECTB, M0 TETIOBOMY 3 dexTy, mo
M3MEHEHHUIO CTENIEHEN OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB);

7) xapaxmepuzoéams (ONUCHIBATL) 00IIME W crenupUIeckrne XHMHUYECKHE CBOWCTBA
MPOCTBHIX M CIIOKHBIX BEIIECTB, MOJTBEPXKIAs OMHCAHUE MpPUMEpPaAaMU MOJICKYJSIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEaKIU;

8) cocmasnsimey ypaBHCHUS SJCKTPOJIMTUYCCKON TUCCOIMAIIMHA KUCIIOT, MIEIOYCH U COJICH;
MOJIHBIE W COKpalI€¢HHBIE ypaBHEHHUS peakIuid HMOHHOrO OOMEHAa; ypaBHEHUS peaKIlui,
MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKON CBS3M MEXKIY BEUIECTBAMM Pa3IUYHBIX
KJIaCCOB;

9) packpvieamv  cyuHocmbs OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKIUIl  TOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOr0 OajaHca 3TUX peaKIHii;

10) npoenosuposeams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHUS; BO3MOXKHOCTH
MPOTEKAHUS XUMHUUECKUX MPEBPAIICHUN B pa3TUYHBIX YCIOBUSIX;

11) gbiyucasims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB; MacCOBYIO
JIONI0 XUMHUYECKOTO JJIEMEHTa 10 (opMmylie COCIWHEHHUS, MAacCOBYIO JIOJNIO BEIIECTBA B
pacTBOpE; MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peaKinu;

12) cnedosams mpaBuaM  MOJB30BAaHUS ~ XUMHYECKOH TOCYyI0ii ©  1a00paTOPHBIM
o0oOpyZOBaHHEM, a TaKKe TMpaBUJIaM OOpalleHUs] C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH 110 BBITIOJTHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB IO TOJYyYEHUIO U
COOMpaHMIO Ta3000pa3HBIX BEMIECTB (AMMHAKa M YTIIEKUCIIOTO Ta3a);
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13) nposooums peakuuu, MOATBEPIKIAIOIINE KAYSCTBEHHBIN COCTaB Pa3IMYHBIX BEUICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OPOMUA-, HOAMI-, KapOoHaT-, Pocdar-, cunmkar-,
cynb(har-, TUIAPOKCHI-UOHBI, KATHOHBI AaMMOHHS W HWOHBl W3YYCHHBIX METAJUIOB,
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUUECKUX BEIICCTB;

14) npumensimes OCHOBHBIC OIEPALMU MBICIUTEIBHON JEATSILHOCTH — aHajiW3 M CHHTE3,
CpaBHeHHUE, 0000IICHHE, CHCTEMAaTH3AINI0, BBISIBICHHE MPUYNHHO-CIICICTBCHHBIX CBS3CH —
JUTST W3y4YEHUs] CBOMCTB BEIIECTB W XUMHUYECKUX PEAKINHA;, €CTECTBEHHO-HAYYHBIE METOIbI
NMo3HaHWSA — HAOJIOJCHWE, HW3MEpPCHHE, MOJCIMPOBAHKUE, SKCICPUMEHT (peaabHBId U
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
No | HauMeHoBaHuUe pa3enoB U KonnuecTBo yacoB DnekTpoHHbIe (TUPPOBBIC) 00pa3oBaTEIbLHbBIE
I/ | TEM IPOrpaMMBbl pecypcsl
BCETO KOHTPOJIbHBIC | TPAKTUYECKHUE
paboThI padoThI
Paznen 1. IlepBoHavaibHbIE XMMUYECKUE MTOHATHUS
1.1 | Xumus — BakHas 00J1acThb 6 0 2 bubimoreka IIOK
€CTECTBO3HAHUS U https://lesson.edu.ru/lesson
MPaKTUYECKOU JIeITeIbHOCTH
YyesIoBeKa
1.2 | BemectBa 14 1 0 bubnmoreka IIOK
Y XUMHYECKHUE PEAKIINU https://lesson.edu.ru/lesson
Uroro no pazgeny 20
Paznen 2. BaxHeiine npeacTaBUTENIM HEOPraHUYECKUX BEILIECTB
2.1 | Boznyx. Kucnopona. [lonsitue |5 0 1 bubmoreka LIOK
00 okxcHuaax https://lesson.edu.ru/lesson
2.2 | Bogopon. 6 0 1 bu6nuoreka IIOK

IloHATHE O KUCIIOTAX U COJIAX

https://lesson.edu.ru/lesson
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2.3 | KoanuecTBennbsle oTHOIICHHS | 4 bubmuoreka IIOK
B XMMHH https://lesson.edu.ru/lesson
2.4 | Bona. PactBopsl. Ilonsitue 06 | 6 bubnuoreka [IOK
OCHOBAHMSIX https://lesson.edu.ru/lesson
2.5 | OCHOBHBIC KJIACCHI 12 bubanoreka [IOK
HEOPraHUYECKUX https://lesson.edu.ru/lesson
COEIMHEHUN
Hroro mo pazaeny 33

Paznen 3. [lepuoauueckuii 3akoH u [leproandeckasi cucremMa xumuieckux nemerToB J1. 1. Menneneesa.

CTpOGHI/IC aTOMOB. XUMHUYECKas CBsA3b. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC peakKunun

3.1

Ilepuoauueckuii 3aKoH U
[lepnonnueckas cucrema
XUMHYECKHUX JIEMEHTOB

. 1. MenneneeBa. CTpoeHue
aToma

bu6mmoreka [IOK
https://lesson.edu.ru/lesson

3.2

XUMHUYECKasd CBA3b.
OKUCIIUTEIHHO-
BOCCTAHOBUTEIIbHBIC PEAKIINH

bu6mmoreka [IOK
https://lesson.edu.ru/lesson

Hroro no pazneny:

15




,ﬂ,OKYMeHT noanncaH QHEKTpOHHOl)lI noanucbio.

OBILEE KOJIMYECTBO YACOB |68 4 6

[10 [TPOTPAMME

9 KVIACC

Ne | HaumenoBanue paznesnoB u TeM | KonnuecTBo yacoB DOnektpoHHbIe (UG POBBIE) 0Opa30BaTEIbHbBIE

1/ | IpOTrpamMMBbl pecypcehl

BCETO KOHTPOJIBHBI | MPAKTUYECKUC
€ paboThI paboThI

Paszpnen 1. BemecTBo 1 XuMHU4YeCKHe peakuuu

1.1 | [ToBTOpeHue u yriryorienue ) 0 0 bubmmoreka [IOK
3HAHUW OCHOBHBIX PA3/IEJIOB https://lesson.edu.ru/lesson
Kypca 8 Kiacca

1.2 | OcHOBHBIEC 3aKOHOMEPHOCTHU ) 0 0 bubmmoreka [TOK
XUMHYECKHUX PEAKLIUAN https://lesson.edu.ru/lesson

1.3 | DnekTponuTHUecKas 9 1 1 bubmmoreka [IOK
nucconuanysia. XuMHIeCKHe https://lesson.edu.ru/lesson
peakiuy B pacTBOpax

Hroro no pazaeny 19

Pa3nen 2. Hemetaiuisl U BX coeIUHEHUS
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2.1 | O0mas xapaKTepUCTHKa 4 1 bubnumoreka [IOK
XUMHYECKHX 3J1eMeHTOB VIIA- https://lesson.edu.ru/lesson
rpymnsl. 1'anorexs:

2.2 | O0mas xapaKTepHUCTHKa 6 0 bubnumoreka [IOK
XUMHUYECKHUX 3JIeMeHTOB VIA- https://lesson.edu.ru/lesson
rpynnsl. Cepa 1 €€ coeIMHEHUS

2.3 | OOmiast xapaKTepUCTUKA 3) 1 bubmmoreka LIOK
XAMHUYECKHUX JIEMEHTOB V A- https://lesson.edu.ru/lesson
rpymbl. A3oT, hochop u ux
COCTMHEHUS

2.4 | OOm1ast xapaKTepUCTHKA 10 1.5 Bu6anorexa [IOK
XUMHUYECKHUX 2JIeMEeHTOB [V A- https://lesson.edu.ru/lesson
TPYIIIHL.

VYrnepona u KpeMHHI U UX
COCTMHEHUS

Uroro no pazneny 25

Paznien 3. MeTaiibsl 1 UX COCAMHEHUS

3.1 | O6uIme cBOMCTBA METAJIJIOB 4 0 bubnmoreka IIOK

https://lesson.edu.ru/lesson

3.2 | BaxxHeiimme MeTaIIbl U UX 17 2.5 bubmmoreka IIOK

COETUHEHUS

https://lesson.edu.ru/lesson
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Hroro no pazaeny: 21

Paznen 4. Xumus u okpyxatroriasi cpena

4.1 | BemecTBa 1 MaTepHalIbl B 3
JKU3HHU 4EI0BEKA

bu6mmoreka [IOK
https://lesson.edu.ru/lesson

Hroro mo pazgeny: 3

OBIIEE KOJIMYECTBO HACOB |68
10 ITIPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosnmuecTBo wacos
n/m [lata DneKTpoHHBIE U(PPOBBIC 00pa30BaTEIbHBIC PECYPCHI
T Bcero | Kontp | IIpakTu
€eMa ypoka N3YYECHUS
OJIb YeCKHe
HEIC 1 haGoTsr
paboThl
HauajbHble NOHATHA U 3aKOHBI XUMUH (20 )
1. | Ipenmer xumun. Poias Xxumuu B 1 0 0 04.09.2024 bu6nunoreka [IOK
JKM3HH YeJIOBEKA. https://lesson.edu.ru/lesson
2. | MeTopl u3yueHUs XMMUM. 1 06.09.2024 | bubauoteka [JOK
https://lesson.edu.ru/lesson
3. | ArperaTHble COCTOSIHUS BEILIECTB. 1 11.09.2024 bu6mmoteka [IOK
https://lesson.edu.ru/lesson
4. | Ilpaktudeckas pabora Ne 1 1 2 13.09.2024 | buGnmoreka [IOK
«HpaBI/ma TEXHUKHU 0€30MMaCHOCTH U https://'esson.edu_rullesson
HEKOTOPBIE BUJIBI pabOT B KaOMHETE
XUMHW». JlJOMaIIHUI SKCIIEPUMEHT.
[paktudgeckas pabora Ne 2
«HabmoieHne 3a ropsieii cBeuoin».
5. dusndeckue SBICHUS — OCHOBA 1 18.09.2024 bu6nuoreka [IOK
pas/ieneHus CMecel B XUMHUH. https://lesson.edu.ru/lesson
6. | IIpaktuyeckas pabora Ne 3 1 1 20.09.2024 | bubnuotreka [IOK
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«AHaIU3 NOYBBD. https://lesson.edu.ru/lesson

7. ATOMHO-MOJIEKYJISIPHOE YUEHHE. 1 25.09.2024 bu6nmoreka [IOK
XUMHYECKUE DTIEMEHTHI. https://lesson.edu.ru/lesson

8. 3HaKM XUMHYECKHUX IEMEHTOB. 1 27.09.2024 bu6nuoreka [IOK
[Mepuosmyeckas cncrema https://lesson.edu.ru/lesson
XUMHUYeCcKux sneMeHToB J[. 1.

Menneneesa.

9. 3HaKM XUMHYECKHUX JIEMEHTOB. 1 02.10.2024 bu6nuoreka [IOK
[Tepuosmyeckas cncrema https://lesson.edu.ru/lesson
XUMHUECKuX 3yemeHToB J[.U.

Menneneena.

10. | Xumuueckue GopMyIIbL. 1 04.10.2024 | bu6nuoteka LIOK

https://lesson.edu.ru/lesson

11. | Xumuueckue GopMyIbl. 1 09.10.2024 | bubauoteka IJOK

https://lesson.edu.ru/lesson

12. | BaneHTHOCT. 1 11.10.2024 | bu6mmoreka [IOK

https://lesson.edu.ru/lesson

13. | BaneHTHOCTS. 1 16.10.2024 | bu6mmoreka [IOK

https://lesson.edu.ru/lesson

14. | XuMmuueckue peakiy. 1 18.10.2024 | bu6nmoreka [IOK

https://lesson.edu.ru/lesson

14. | XuMuueckue peakium. 1 23.10.2024 | bubnuotreka [IOK

https://lesson.edu.ru/lesson

15. | Xumunueckue ypaBHEHHUSL. 1 25.10.2024 | bubnuotreka [IOK

https://lesson.edu.ru/lesson
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16. | XuMudeckue ypaBHEHHUS. 1 06.11.2024 bu6nmoreka [IOK
https://lesson.edu.ru/lesson
17. | Tursl XMAMHYECKUX PEAKIIUIL. 1 08.11.2024 bu6nmoreka [IOK
https://lesson.edu.ru/lesson
18. | TuIbl XHMHYECKHUX PEAKIINIL. 1 13.11.2024 bu6nmoreka [IOK
https://lesson.edu.ru/lesson
19. | [loBTOpeHue u 0600IIEHNE TEMBI. 1 15.11.2024 bubnnoreka IIOK
HoaroroBka k KOHTPOJIbHOI paboTe. https://lesson.edu.ru/lesson
20. | KonrponbHas padota Ne 1 o Teme 1 1 20.11.2024

«HauanbHble TOHATHS U 3aKOHBI

XHUMUN).

BaxHeiimue npeacraBuTesI HeOpraHuye

cKHX Benrects. Kosm

YyecTBEeHHbIE OTHOMIEHHsI B XUMHH (18 1)

21. | Bosmyx u ero cocras. 1 22.11.2024 | bubauoreka [JOK
https://lesson.edu.ru/lesson
22. | Kucnopon. 1 27.11.2024 | bubnmuotreka [IOK
https://lesson.edu.ru/lesson
23. | Ilpaktuyeckas padora Ne 4 1 1 29.11.2024 | bubnuotreka [IOK
«llomnyuenue, cobnupanue 1 https://lesson.edu.ru/lesson
pacCrno3HaBaHUC KUCIIOpOAa».
24. | Oxcumpl. 1 04.12.2024 | bubnuoteka [IOK
https://lesson.edu.ru/lesson
25. | Boxopogx. 1 06.12.2024 | bubnuoteka [IOK
https://lesson.edu.ru/lesson
26. | IIpaxtuueckas pabora Ne 5 1 11.12.2024 bu6nuoreka [IOK
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«[lomyuenue, cobupanue u
pacno3HaBaHHEe BOIOPO/IAY.

https://lesson.edu.ru/lesson

27. | Kucnorsr. 13.12.2024 | bubmunoreka [JOK
https://lesson.edu.ru/lesson
28. | Comn. 18.12.2024 | bubmnoreka [JOK
https://lesson.edu.ru/lesson
29. | KonmuecTBO BEmeCTRa. 20. 12.2024 | bu6imoteka [IOK
https://lesson.edu.ru/lesson
30. | KosnmuecTBO BemecTra. 25.12.2024 | bu6imoteka I[IOK
https://lesson.edu.ru/lesson
31. | MousipHblii 00bEM ra30B. 27.12.2024 | bubnunoreka [JOK

https://lesson.edu.ru/lesson

32.

Pacyersl 1o XuMH4YECKUM
YPaBHEHUSIM.

bu6nuoreka [IOK
https://lesson.edu.ru/lesson

33.

PacueTsl mo XuMHYEeCKUM
YpaBHEHUSIM.

bu6mmoteka [IOK
https://lesson.edu.ru/lesson

34.

Bona. OcHoBanus.

bu6mmoteka [IOK
https://lesson.edu.ru/lesson

35.

PactBops1. MaccoBast nons
PacTBOPEHHOTO BEIIECTRA.

but6mmoreka [IOK
https://lesson.edu.ru/lesson

36.

[paktudgeckas pabora Ne 6
«[IpuroroBienue pacTBopa ¢
3a/IaHHOM MacCcOBOH J0OJIeH
PacTBOPEHHOTO BELECTBAY.

bu6nuoreka [IOK
https://lesson.edu.ru/lesson
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37. | O6o06ImEeHNEe U CHCTEMATH3ALINS 1 bubamnoreka [JOK
3HAHMH 110 Teme «Baxuekume https://lesson.edu.ru/lesson
PEICTABUTENM HEOPTAHNIECKHX
BentecTs. KonnuecTBeHHbIE
OTHOIIEHHUS B XUMUK.
38. | Kontposnbsuas pabora Ne 2 1o Teme 1 bubmuorexa [JOK

«Baxueiimre npeIcTaBUTEIN
HEOPraHWYECKHX BEILECTB.
KonnyecTBeHHEBIE OTHOIIIEHUS B

https://lesson.edu.ru/lesson

XUMHNY.
OcHOBHbBIE KJIacChl Heoprannyeckux coeaunenuii (10 4)
39. | Okcuppl, X KinaccupuKaIms 1 1 bu6mmoteka [IOK
XHMHYECKHE CBOHCTBA. https://lesson.edu.ru/lesson
40. | OcHoBaHus, MX KiIacCU(DUKALKS 1 1 bu6mmoteka [IOK
XHMHYECKHE CBOHCTBA. https://lesson.edu.ru/lesson
41. | Kucnotsl, Mx KnaccuuKanus u 1 bubmuorexa [JOK
XUMHYECKHE CBOHCTB. https://lesson.edu.ru/lesson
42. | Kucnotsl, X KnaccuuKanus u 1 bubmuorexa [JOK
XUMHYECKHE CBOHCTB. https://lesson.edu.ru/lesson
43. | Conu, uxX KIaccU(PHUKALIUI 1 1 bu6nuoreka [IOK
XHMHYECKHE CBOHCTBA. https://lesson.edu.ru/lesson
44, | Conu, ux Kaaccudpukanus u 1 but6mmoreka [IOK
XHMHYECKHE CBOHCTBA. https://lesson.edu.ru/lesson
45. | TeneTnuecKas CBI3b MEXKIY 1 but6mmoreka [IOK

KJIacCaM{ HEOPTaHHUYECKHUX
COETMHEHUH.

https://lesson.edu.ru/lesson




,ﬂ,OKYMeHT noanncaH QHEKTpOHHOl)lI noanucbio.

46. | INpaktuueckas pa6ora Ne 7 1 bubnmnoreka HOK
«Pemenme SKCIIePUMEHTATBHBIX https://lesson.edu.ru/lesson
3agaq 1o Teme «OCHOBHbIE KITaCChI
HEOPraHMYECKUX COCAUHECHHUIY.

47. | O0oO6mIenne U CUCTEMATH3AIUS 1 bubanoreka [JOK
3HaHu# 1o TeMe «OCHOBHBIE KJIACCHI https://lesson.edu.ru/lesson
HEOPraHMYECKUX COCAMHECHHID.

48. | KontposbHas pabora Ne 3 1o Teme 1 bu6mmoteka [IOK

«OCHOBHEBIE KJIACCHI
HEOPTaHWYECKHUX COCTHHCHHINY.

https://lesson.edu.ru/lesson

HepHOZ[I/l'-leCKI/lﬁ 3aKOH M NNEPUHOAUYECKAA CUCTEMA XUMHNYECKHUX IJIEMEHT

oB JI.U. MenneseeBa. Ctpoenue aroma. (9 1)

49. | EcTecTBEHHBIE CEMENCTBA 1 bubmuorexa [JOK
XMMHYECKUX 3JIEMCHTOB. https://lesson.edu.ru/lesson
AmdoTepHOCTS.

50. | OTKpBITHE IEPHOTHIECKOTO 1 bubmuotexa [JOK
3akoHa JI.. MeHzeneeBbIM. https://lesson.edu.ru/lesson

51. | OcHOBHEIE CBEJECHHUS O CTPOCHUN 1 bu6mmoteka [IOK
aToMOB. https://lesson.edu.ru/lesson

52. | CTpoeHue 3IEKTPOHHBIX 000JI0UEK 1 bubnmnoreka [JOK
aToMOB. https://lesson.edu.ru/lesson

53. | CtpoeHue 3IEKTPOHHBIX 000I0YEK 1 bubnmoreka [JOK
aTOMOB. https://lesson.edu.ru/lesson

54. | Ilepuoandeckas cuctema 1 bubnmoreka [JOK

XUMHUYECKUX demeHToB J[. 1.
Menneneena.

https://lesson.edu.ru/lesson
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55. | XapakTepucTHKa 3JIEMEHTA 10 €T 1 bubnmnoreka HOK
TIOJIOKEHHIO B IEPHOAMYCCKOI https://lesson.edu.ru/lesson
cucreme.

56. | XapakTepucTHKa 3J€MEHTa IO eTo 1 bubnmoreka [JOK
TIOJIOKEHHIO B IEPHOAMYECKOI https://lesson.edu.ru/lesson
CHCTEME.

57. | 3HaueHHEe IEPHOIUYECKOTO 3aKOHA 1 bubmuorexa [JOK
U IEPHOIMYCCKOH CHCTEMBI https://lesson.edu.ru/lesson
XUMUYECKUX 3aeMeHToB J[. 1.

Menpeneena.
Xumudeckas cBsi3b. OKHCITUTENBHO- bubnmnoreka [HOK
BOCCTaHOBUTE/IbHbIC peakiuu (10 1) https://lesson.edu.ru/lesson

58. | MonHas XuMHUYECKas CBA3b. 1 bubnmnoreka HOK

https://lesson.edu.ru/lesson

59. | KoBaneHTHas XMMHYECKAs CBA3b. 1 bubnmnoreka [JOK

https://lesson.edu.ru/lesson

60. | KoBaneHTHas HEOJIIpHAS U 1 bu6mmoteka [IOK
TIOJISpHAs XUMUYECKAS CBA3b. https://lesson.edu.ru/lesson

61. | Merammnyeckas XAMUYECKAs CBA3b. 1 bubmuotexa [JOK

https://lesson.edu.ru/lesson

62. | CTenenn OKUCIIEHHS. 1 but6mmoreka [IOK

https://lesson.edu.ru/lesson

63. | CreneHb OKHUCIIEHHS. 1 but6mmoreka [IOK

https://lesson.edu.ru/lesson
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64. | OKHUCIUTETHHO-BOCCTAHOBUTEIIEHBIE 1 bu6nmoreka [IOK
peakuuu. https://lesson.edu.ru/lesson
65. | OKHUCITUTETHHO-BOCCTAHOBUTEIIEHBIE 1 bu6nmoreka [IOK
peakuuu. https://lesson.edu.ru/lesson
66. | O6oOIIeHHe 1 CHCTEMAaTH3ALHs 1 bu6nmoreka [IOK

3HaHu# no reMam «llepuonndeckuit
3aKOH M NEPHUOINYECKasi CUCTEMA
XUMHUecKux 3nemeHToB J[. 1.
Menneneepa. CTpoeHue aToMa» U
«X¥WMHYECKasi CBA3b.
OKHCITUTETHPHO-BOCCTAHOBUTETHHBIC
peaKmum.

https://lesson.edu.ru/lesson

67. | Kourponbnas pabora Ne 4 mo Temam 1
«[lepnoanuecknii 3aK0H 1
TIEPUOINIECKasi CUCTEMA
XUMHUYECKUX sneMeHToB [. 1.
Menneneepa. CTpoeHue aToMa» 1
«XuMuueckKas CBsI3b.
OKHCITUTETBHO-BOCCTAHOBUTEIHHBIC
peaKIum».

bubnnoreka IIOK
https://lesson.edu.ru/lesson

68. | O600IIEHNE U CHCTEMATH3ALINS 1
3HaHMi 3a Kypc 8 Kitacca
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9 KVIACC

Ne KomnuecTBo yacos

n/n Jlata DnexkTpoHHbIE IM(POBBIE 00pPa30BaTEIbHBIC PECYPCHI

Tema ypoka N3y4CHUS
Bceero | Kontpo | IIpaktu
b YeCKue
HblE | paboTHI
paboThl

IloBTOpEeHue u 0000IeHNe CBeleHUi 10 Kypcy 8 kiacca. XumMuyeckue peakuuu (5 4)

1. | Knaccudukamus 1 03.09.2024 bubnuorexa [JOK
HEOPraHWYeCKUX BEIECTB U UX https://lesson.edu.ru/lesson
HOMEHKJIaTypa.

2. | Knmaccudukanums XuMHIECKUX 1 06.09.2024 bubnnorexa [JOK
peakuii Mo pasaIuuHbIM https://lesson.edu.ru/lesson
OCHOBAHUSIM.

3. | Kmaccudukanums XuMruaecKkux 1 10.09.2024 bubnnorexa [JOK
peakuii Mo pasaIuuHbIM https://lesson.edu.ru/lesson
OCHOBAHUSIM.

4. | IloHATHE O CKOPOCTHU PEAKIIUH. 1 13.09.2024 bubnnoreka [JOK
Karanus. https://lesson.edu.ru/lesson

5. | IloHsiTHE O CKOPOCTH peaKLUu. 1 17.09.2024 bubnuoreka [JOK
Karanus. https://lesson.edu.ru/lesson
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XumMnuyeckue peakuuu B pacraopax (10 4)20

6. | DmekTponuTHYeCKas 1 20.09.2024 bubmuotexka [JOK
JMCCOLIUALINSL. https://lesson.edu.ru/lesson
7. | OCHOBHBIE MOJIOKEHUS TEOPUU 1 24.09.2024 bubmumorexa [IOK
AIIEKTPOTUTUIECKO https://lesson.edu.ru/lesson
muccormaruu (TO).
8. | XuMHuecKkue CBOMCTBA KUCIOT 1 27.09.2024 bu6mmoreka [IOK
KaK 3JICKTPOJIUTOB. https://lesson.edu.ru/lesson
9. | XuMHUECKHE CBOMCTBA KHCIIOT 1 01.10.2024 bu6mmoreka [IOK
KaK 3JIEKTPOJIMTOB. https://lesson.edu.ru/lesson
10. | XuMuueckue CBOKMCTBA 1 04.10.2024 bu6mmoreka [IOK
OCHOBaHHIA KaK 3JICKTPOJIUTOB. https://lesson.edu.ru/lesson
11. | Xumuueckue CBOMCTBA Cojek 1 08.10.2024 bu6mmorexa [IOK
KaK 2JIEKTPOJIUTOB. https://lesson.edu.ru/lesson
12. | IloHsATHE O TUAPOIM3E COJIEH. 1 11.10.2024 bub6nuorexa [IOK
https://lesson.edu.ru/lesson
13. | Ilpakmuueckas paboma Ne 1 15.10.2024 bubmmorexa LIOK
1. Pemenue https://lesson.edu.ru/lesson
IKCIIEPUMEHTAIBHBIX 3134 TI0
Teme «JEKTPOIUTHYECKAs
JTCCOITHAITAS.
14. | O600mIeHne U CUCTEMAaTH3AIHS 1 18.10.2024 bu6mmorexa [IOK

3HAHUH 110 TEME «XHUMHUYECKUE
peaKkuuu B pacTBOpax

https://lesson.edu.ru/lesson




,ﬂ,OKYMeHT noanncaH QHEKTpOHHOl)lI noanucbio.

AJIEKTPOJIUTOBY.
15. | Konmponsnan paboma Ne 1 o 1 1 22.10.2024 bubmuotexka [JOK
TeMe «XMMHUYECKHE PEAKIINU B https://lesson.edu.ru/lesson

pPacTBOpaAX JICKTPOJIUTOBY.

HemeTanabl 4 ux coeanHenus (25 4)

16. | OGmiast xapaKTepuCTHKA 1 25.10.2024 bubnmoreka [JOK
HEMETaJIIOB. https://lesson.edu.ru/lesson

17. | Obmiast xapakTepUCTHKA 1 29.10.2024 bubnuorexa [JOK
anemeHToB VIIA-rpymmbr — https://lesson.edu.ru/lesson
raJIOTeHOB.

18. | CoennHEHNS raJIOTEHOB. 1 01.11.2024 bu6mmoreka [IOK

https://lesson.edu.ru/lesson

19. | Ilpaktuueckas padora Ne 2. 1 1 05.11.2024 bubnnorexa [JOK
W3y4yeHue CBOWCTB COMSTHOM https://lesson.edu.ru/lesson
KHCJIOTHI.

20. | OOmas xapakTepUCTHKA 1 08.11.2024 bubnnorexa [JOK
aneMeHToB VIA-rpymsr — https://lesson.edu.ru/lesson

xanbpKoreHoB. Cepa.

21. | CepoBomopon U cyIbhUIbL. 1 12.11.2024 bubnnorexa [JOK
https://lesson.edu.ru/lesson

22. | KucnopoaHsie COeTUHEHHS 1 15.11.2024 bubnmoreka [JOK
CepBHlL. https://lesson.edu.ru/lesson

23. | I[Ipaktuyeckas pabora Ne 3. 1 19.11.2024 bubnuorexa [IOK

W3ydeHue cBOICTB cepHOIA https://lesson.edu.ru/lesson
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KHCIIOTHI.
24. | O6mias xapakTeprucTUKa 22.11.2024 bubmuotexka [JOK
XUMHUYECKHX 3JICMEHTOB VA- https://lesson.edu.ru/lesson
rpynmnsl. A30T.
25. | Amvuak. Colli aMMOHHUS. 26.11.2024 bu6mmoreka [JOK
https://lesson.edu.ru/lesson
26. | Ilpakmuueckas pavoma Ne 29.11.2024 bubmmorexa [IOK
4. TlonyueHre aMMHuaKka u https://lesson.edu.ru/lesson
U3y4YCHUE €r0 CBOMCTB.
27. | KucnopoaHble COeIMHEHUS 03.12.2024 bubnuorexa [JOK
a3ora. https://lesson.edu.ru/lesson
28. | KucnopoaHbie COeIMHEHUS 06.12.2024 bubnuorexa [JOK
a3ora. https://lesson.edu.ru/lesson
29. | docdop u ero coeTMHEHUS. 10.12.2024 bubmmoreka [JOK
https://lesson.edu.ru/lesson
30. | Obmras xapakTepucTUKa 13.12.2024 bubmmoreka [JOK
asieMeHTOB [V A-rpynisl. https://lesson.edu.ru/lesson
Yraepog.
31. | KucnopoaHble coeTMHEHUS 17.12.2024 bubnnorexa [JOK
yriepoa. https://lesson.edu.ru/lesson
32. | Ilpakmuueckan paboma Ne 20.12.2024 bubmmnorexa LIOK
5. TTony4yeHue yriekucioro https://lesson.edu.ru/lesson
ra3a M U3y4eHue ero CBOMCTB.
33. | YraeBogopomsl. 24.12.2024 bubnuorexa [IOK
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https://lesson.edu.ru/lesson

34. | Kucnopoacoaepxkariue
OpPraHHYECKUE COCTUHCHHUS.

27.12.2024

bu6mmoreka [JOK
https://lesson.edu.ru/lesson

35. | KpemHHii 1 €ro COeqMHCHHS.

bubmuoreka [JOK
https://lesson.edu.ru/lesson

36. | CunukarHas bubnmoreka [JOK
MPOMBIIUICHHOCTb. https://lesson.edu.ru/lesson

37. | llony4yeHre HEMETAILIOB. 1 bubnuorexa [JOK
https://lesson.edu.ru/lesson

38. | [lonydyenne BaKHEHIIHX 1 bubnuorexa [JOK

XUMHNYCCKHUX COCIH/IHGHI/II\/JI

https://lesson.edu.ru/lesson

HEMETaJJIOB.

39. | O6o0mEeHue 1Mo TeEMe 1 bubmmoreka [JOK
«Hewmetamnsr u ux https://lesson.edu.ru/lesson
COCITUHEHUS.

40. | Konmponavnas paboma Ne 2 1o 1 1 bubnuotexa [JOK

TeMme «HemeTanisl 1 ux
COEITMHEHU .

https://lesson.edu.ru/lesson

MeTtauibl 1 ux coequnenus (16 1)

41. | O6mas xapakTepucTuKa 1 bubmuorexa [IOK
METAaJIJIOB. https://lesson.edu.ru/lesson

42. | XuMH4eCKHe CBOICTBA 1 bu6nmoreka [JOK
METAJIJIOB. https://lesson.edu.ru/lesson
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43. | O0mras XxapaKTepUCTHKA 1 bubmuorexa [JOK
AJIEMEHTOB [A-TPyYIIIIBL. https://lesson.edu.ru/lesson
44, | O0mas XapaKTepPUCTHKA 1 bubnuoreka [JOK
AJIEMEHTOB [A-TPyIIIIBL. https://lesson.edu.ru/lesson
45. | O0mas XxapakTepUCTHKA bubmuorexka [JOK
aneMeHTOB IIA-rpymmsl. https://lesson.edu.ru/lesson
46. | Ob0mas xapakTepuCcTUKa bubnuorexa [JOK
aneMeHToB [TA-rpymmbl. https://lesson.edu.ru/lesson
47. | XecTKoCTh BOJIBI M CITOCOOBI €€ 1 bu6mmoreka [IOK
yCTpaHEHHSI. https://lesson.edu.ru/lesson
48. | Ilpakmuueckas padoma Ne 1 bubnuorexa [JOK
6. XKecTkoCcTh BOJIBI U CIIOCOOBI https://lesson.edu.ru/lesson
ee yCTpaHEHHUsI.
49. | ANIFOMWHWIA U €T0 COCTUHCHHSI. 1 bubnuotexa [JOK
https://lesson.edu.ru/lesson
50. | XKene3o u ero coeTMHEHUSI. 1 bubmmoreka [JOK
https://lesson.edu.ru/lesson
51. | XKene3o u ero coeTMHEHHUS. 1 bu6nmoreka [JOK
https://lesson.edu.ru/lesson
52. | Ilpakmuueckas paboma 1 bubmuorexa [IOK
Ne7. Pemenue https://lesson.edu.ru/lesson
AKCIIEPUMEHTAILHBIX 3a/1a4a 110
Teme «MeTaib.
53. | Koppo3ust MeTamioB 1 cnocoObl 1 bubnuorexa [IOK
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3alUThI OT HEE.

https://lesson.edu.ru/lesson

54. | Meramibl B ipupoe. [lonstue 1 bubmuotexka [JOK

0 METAJUTYpPIHH. https://lesson.edu.ru/lesson
55. | Meramisl B ipupoze. [lonstue 1 bubnmoreka [JOK

0 METAJLUTYpPIHH. https://lesson.edu.ru/lesson
56. | O6o0mIeHNe 3HAHWI 110 TeMe 1 bubnmoreka [JOK

«MeTasmibiy. https://lesson.edu.ru/lesson
57. | Konmponvuasn paboma Ne 3 1o 1 bubnuorexa [JOK

TemMe «MeTabDy. https://lesson.edu.ru/lesson
Xumus ¥ okpy:kawomas cpeaa (2 4)
58. | XuMHUecKHuii COCTaB IIaHEThI 1 bubmuorexa [JOK

3emirs. https://lesson.edu.ru/lesson
59. | OxpaHa oKkpysKarouiei cpe/bl 1 bub6nuorexa [IOK

OT XUMHUYCCKOTO 3arpsA3HCHUS.

https://lesson.edu.ru/lesson

IMoaroroBka k OCHOBHOMY rocyaapcrBeHHoMy dk3ameny (OI'J) (7 )

O0001eHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.

60. | Bemecrsa. 1 bubmmoreka [JOK
https://lesson.edu.ru/lesson
61. | XumMHuecKue peaxiiu. 1 bubmuorexa [IOK
https://lesson.edu.ru/lesson
62. | OCHOBBI HEOPTaHUYECKO 1 bubnuorexa [IOK

XUMHU.

https://lesson.edu.ru/lesson
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63. | OcHOBBI HEOPTaHUYECKOM 1 bubmuorexa [JOK
XMMUH. https://lesson.edu.ru/lesson
64. | I[ToBTopenue u 0000IIEHUE IO 1 bu6mmoreka [JOK
teme. [Toaroroska https://lesson.edu.ru/lesson
KOHTPOJILHOHU padoTe.
65. | Konmponvnasa paboma Ne 1 bubnnoreka [JOK
4 (uToroBas 1o Kypcy https://lesson.edu.ru/lesson
OCHOBHOM IIIKOJIBI).
66. | AHaTu3 KOHTPOJIBHOW PabOTHI. 1 bubnnoreka [JOK
IToaBeeHUE HTOTOB. https://lesson.edu.ru/lesson
67. | O00OEHnE 1
68. | [loBTOpeHue 1




,ﬂ,OKYMeHT noanncaH 3I'IEKTpOHHOl7I noanucbio.

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. T'a6puensn O. C. Xwumua. 8 kmacc : yuyeOHUK I 00IIeoOpa3oBaTeIbHBIX
opranmzammii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — M.:
[Ipoceemienue, 2024

2. T'abpuensa O. C. Xumusa. 9 xjmacc : y4eOHHMK i 0oO0IeoOpa3oBaTeIbHBIX
opranuzammii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaagkoB. — M.:
IIpoceemenune, 2024

3. Tabpuensa O. C. Xumus. COOpHUK 3a1ad M yIpaXHEHHH. 9 Kimacc : yudeOHOe
nocobue mna obuieoOpazoBaTenbHbix opranuzanuit/ O. C. I'abpuensn, U. B.
Tpuryouak. M.: [Ipocsemenue, 2019

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[Tnardpopma "Enunoe coneprkanue oduiero oopazopanus',
https://edsoo.ru/constructor/2252640/# , Dnekponnoe npuiaoxenne WwWw.drofa.ru

1. http://www.alhimik.ru coBeTbl aOUTYpPHUEHTY, YUUTETIO XUMUH, CIIPABOYHUK (OYEHB
OoJibIiIasi MOI00pKa TAOIUI] U CIIPABOYHBIX MaTEPHUAJIOB), BECelasi XMMUs, HOBOCTH,
OJIMMITHA]TBI, KyHCTKamMepa (Macca MHTEPECHBIX NCTOPUUYECKHUX CBEIICHUN).

2. http://www .hij.ru Kypnan «Xumus u KU3Hb .

3. http://chemistry-chemists.com/index.html DeKTpOHHBIH KypHAT « XUMHKH U
XUMUSD).

4. http://1september.ru

5. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii IIKOIBHBINA TOPTANT CO
CCBUIKaMH Ha 00pa30BaTEIbHBIC CAUTHI IO XUMUH.

86 www.// periodictable.ru
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JOKYMEHT NOJANUCAH 3JEKTPOHHOHU NOJANUCHIO

, MNOJJIMHHOCTDB JOKYMEHTA ITIOATBEPK/IEHA.
@ IMPOBEPEHO B ITIPOT'PAMME KPUIITOAPM.

MOINACH

O6wuit ctaTyc noagnucu:
Ceptudukar:
Bnapeneu:

Uspatennb:

Cpok peiicTBus:

[arta v Bpemsa co3gaHua M.

Mognuce BepHa
00A3AD281A0FE15CFAACAA6690A522EB85

MNpoxopeHko TaTbAHa EBreHbeBHa, NpoxopeHKo, TaTbAHa EBreHbeBHa,
prim.buh@mail.ru, 252402036093, 04507383851, MYHULUMATbHOE
BIOAXKETHOE OBLLEOBPA3OBATE/IbHOE YYPEXAEHUE "OCHOBHAA
OBLLEOBPA30OBATE/NIbHAA LLUKONA" C.30/10TAA AO/IMHA NMAPTU3AHCKOIO
MYHULUWUMANTBHOIO OKPYTA MPUMOPCKOIO KPAA, AnpekTop, c.3on0Taa JoanHa,
MpumopcKknit Kpaii, RU

KasHauelcTtBo Poccum, KasHauericteo Poccuun, RU, r. MockBa, bonbluoi
31aTOYCTUHCKMI NepPeynoK, a. 6, ctpoeHne 1, 1047797019830, 7710568760, 77
Mockea, uc_fk@roskazna.ru
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