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Pabouasi mporpaMMa cocTaBJ/IeHA HA OCHOBeE CJIeIYIOIIUX TOKYMEHTOB:

1. ®enepanpHoro 3akona ot 29 mekadps 2012r. Ne273-D3 «O6 obpazoBanuu B Poccutickoit
depeparuny (¢ UBMEHEHUSIMH).

2. denepabHOTO TOCYAAPCTBEHHOTO 00IIe00pa30BaTEIFHOTO CTaHAapTa OCHOBHOT'O OOIIIETO
oOpazoBanus P®, yrBepkieHHOr0 MpruKkazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccun
ot 17.12. 2010 Ne1897 (c uamenenusimu ot 31.12.2015 Nel577).

3. ®enepasibHOrO  TEpeUHSd  y4YEOHUKOB, PEKOMEHJOBAHHBIX  (JAOMYIICHHBIX) K
UCIIOJIb30BAHUIO  MpPU  pealu3aldd  HMMEIOUIMX  TOCYIapCTBEHHYIO  aKKPEIUTAIUIO
o0pa3zoBaTelbHBIX MPOrpaMM HAYaJIbHOrO OOIIEr0, OCHOBHOTO OOINEro, CPeAHEro OOIIEro
o0pa30BaHUs OPTraHU3aAIUsIMU, OCYHIECTBISIONIUMUA OOpPa30BATEIbHYIO JIEATEIBHOCTDY,
yTBEpKAEHHOTO mnpukazoM Munucrepctsa IlpocBemennsa Poccuiickon ®enepaunu o1
21.09.2022.Ne  858(c wu3meHeHumsiMu mnpuka3 MunnpocBemenuss Poccum Ne347 ot
21.05.2024).

4.Yae6noro uiana MOY Cremacckoit COIII umenu I'epost CoBerckoro Coroza A.C.
['pummmna Ha 2024-2025 y4eOHbIN T0J], YTBEPKACHHOTO MPUKA30M JUPEKTOPA IIKOJIBI,
npuka3 Nel20 ot 02.09.2024;

5.00pa3oBaTenbHOM IporpaMMbl OCHOBHOT0 00111ero oopazoBanus MOY Cremacckoit COII
umenu ['epost Coerckoro Coro3a A.C. I'puiinna

6. CII 2.4. 3648- 20 «CanuTapHO- SMHIEMHOIOTHIECKHE TPEOOBAHUS K OPTaHU3AIIHSIM
BOCITUTAHUS U 00YUYEHHs, OTJbIXa U 03I0POBJICHUS aeTel u Mojoaexu» 28.09.2020 r.

7. ®enepanbHas paboydast mporpaMMa OCHOBHOTO 0011ero o0pazoBanusi Xumus (0a30Bblid
ypoBeHb). Mocksa 2023

8.Yuebnuk Xumus, 9 knacc/ O.C.I'abpuensn, U.I'. Octpoymos, C.A. CnaakoB u apyrue;
non penakiuen O.C.["abpuensin, AxkuuonepHoe obmiectBo «3narensbcTBo «lIpocBenieHue»
2024r.



INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUsSl COCTaBj€HA Ha
OCHOBE TpeOOBaHMII K PE3yJibTaTaM OCBOCHHS OCHOBHON 00pa30BaTENIbHOW MPOrpaMMBbl
OCHOBHOTO o0mero obpasoBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboueld MporpamMMbl BOCIUTAHUS W C YYETOM KOHIICMIIMU TMPENoaBaHus
yueOHOoro npenmera «XuMus» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit deneparm.

[Iporpamma 1o xumMuu Haé€T TpPEACTaBIEHUE O IENIX, OOIIeH CTpaTeruu OOydYeHUs,
BOCIIUTAHUSI U PA3BUTHUSL OOyYalOUIUXCA CPEACTBAMH y4eOHOrO MpEAMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COJIEpKAHKE, MTPEyCMATPUBAET pacilpeeieHrue ero mno Kiaccam
U CTPYKTypUpPOBaHUE 110 pazliejaM M TeMaM TMpOorpaMMbl [0 XUMHUHU, OIpPEaesser
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XApPAaKTEPUCTUKU CONEPIKAHHS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh U3YUYCHUSI XUMUU C YUYETOM MEKIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBSI3€H, TOTUKW Y4eOHOro MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yUaromuxcsl, onpeaeser
BO3MOKHOCTH TIpEeIMETa JIJisi peaqn3aluyd TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTelbHON IIpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIEro OOpa3oBaHMs, a TaKkKe
TpeOOBaHUN K pe3ysibTaramM OOY4YEHUsS XMMHUU HAa YpPOBHE IIeled H3ydeHHs TpeaMera U
OCHOBHBIX BHUJIOB Yy4€OHO-TIO3HABATEIbHOW JEATEIbHOCTH OOYYaroIIerocsi Mo OCBOCHUIO
y4eOHOr o co/iepKaHusl.

3HaHWE XUMHUH CITY>KUT OCHOBOU JIsi (POPMHUPOBAHUS MUPOBO33PEHHUS 00YyUaIOMIErocs,
€ro MpeiCTaBICHUN O MaTEpUATIBLHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPaIOT (OpMUPYEMbIE
XUMHUEH TPEJCTaBICHUS O B3aUMOIIPEBPAIICHUSX SHEPrud U 00 HBOJIOIMHU BEUIESCTB B
IPUPOJIE, O MyTIX PEHICHUs TII00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, DJHEPreTHUYECKOW, THUIICBOM W OSKOJOTMYECKOW OE€30MacHOCTH, MpoOsieM
31paBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaju3allud BO3MOXKHOCTEH [JIsi camMopas3BUTUSL U (OPMUPOBAHUS
KYJIbTYpPbl TUYHOCTH, €€ o01Iel U (PYHKIIMOHATBLHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUJICHUS W TBOPYECKUX CIIOCOOHOCTEHN
o0y4Jaronmxcs, HABBIKOB ux CaMOCTOSTEIbHOMN y4eOHOit NESITEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HMCCIIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B MOBCEIHEBHOM
KU3HU, TaK U B MPOPECCUOHATBHON e TETHHOCTH;

3HAKOMUT CO CHENU(UKON HAyYHOT'O MBIILICHUS, 3aKJIaJbIBAa€T OCHOBBI 11€TOCTHOTO
B3IJIila Ha €IMHCTBO NPHUPOABI M YENIOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B
(bopMHUPOBAHNY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;

CrocoOCTBYEeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJIC, K YEJIOBEKY, BHOCHT CBOW BKJIQJl B JKOJIOTMYECKOe OOpa3oBaHUE
00yyJarommxcs.

JlanHbIe HATPaBJICHHUS B O0YYEHUU XUMUH 00ECIICUNBAIOTCS CICIIU(PUKON COTepKaHUS
y4eOHOr0 MpeaMeTa, KOTOPBIM SIBISETCS MENaroruyeckd aJanTUPOBAHHBIM OTpaKEHUEM
0a30BOM HAyKH XUMHUU Ha OMPEICIEHHOM dTare e€ pa3BUTHS.



Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUsl OPUEHTHPOBAH Ha OCBOEHHUE
OOyYaIOIIMMHUCSL CHCTEMbl IEPBOHAYAIbHBIX MOHATUA XHWMHH, OCHOB HEOPTaHUYECKOU
XUMUH U HEKOTOPBIX OTJIEJbHBIX 3HAYUMBIX MTOHATUN OPraHUYECKOW XUMHH.

CtpykTypa copepxkaHHs IPOrpaMMBbl IO XUMHUH C(POPMUPOBAHA HA OCHOBE CUCTEMHOI'O
noaxona kK €€ uzydenuro. CopepkaHue CKIAIbIBACTCS U3 CUCTEMBI IMOHATUNA O XUMHUYECKOM
AJIEMEHTE U BEUIECTBE M CHUCTEMbI MOHATHH O XUMHUYECKOM peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTraHM30BaHbI 110 IPUHLMITY [10CJIEI0BATEIBHOIO Pa3BUTHs 3HAHUU HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHMsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

— YYEHHUsI O CTPOCHUU aTOMa U XUMHUYECKOU CBS3Y;

— IpEeACTaBIEHUHN 00 3JIEKTPOIUTHYECKON AUCCOMAIIMY BELIECTB B paCTBOPaX.

Teopernueckne 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE JIMIMPHUYECKH ITOITYYECHHBIX M
OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCSA MOCIEAOBATEIbHO OT OJHOTO YPOBHS K JPYromy,
BBITIONHSAA (DYHKITUM OOBSICHEHUS W MPOTHO3UPOBAHUSI CBOMCTB, CTPOSHHUSI U BO3ZMOXKHOCTEH
IIPAKTUYECKOT O IPUMEHEHUS U ITOJIYYEHHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHue mporpamMmbl MO0 XHMMHH CHOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHHUS O
XMMHUYECKOW COCTABIIAIONIECH HAyYHOM KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIECHHOCTHOI'0 OTHOLIEHUS K HayYHOMY 3HAaHUIO U METOJaM II03HaHWs B Hayke. M3yuyeHue
XUMHH TIPOUCXOJUT C MPHUBJICYECHUEM 3HAHUM M3 paHee M3yYEHHBIX yYEOHBIX MPEIMETOB:
«Oxpyxaromuii MUp», «bronorus. 5—7 kimacce» U «Pusuka. 7 Kimace.

[Tpu U3yyeHnrn XUMHUHM MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKU
KaK 00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTUYECKON JEATENbHOCTU YEIOBEKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHl. 3ajgadya ydyeOHOro MpeaMeTa COCTOUT B
(OpMHUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUN — BaXXHEHUIIUX (PAKTOB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX TMOJOXKEHUHN, JOCTYMHBIX OO0O0OIIEHUNH MHPOBO33PEHUECKOI0 XapakTepa,
A3bIKa HAayKd, B MPHOOILEHUH K HAYYHBIM METOJaM IO3HAHMS NPU H3YYEHUU BEUIECTB U
XUMHYECKUX pEakiuii, B (OPMUPOBAHMM M PA3BUTUU TO3HABATEIbHBIX YMEHUH U HX
OPUMEHEHUH B Y4eOHO-NIO3HABATENBbHOM M Yy4eOHO-UCCIIEIOBATENbCKON NI€SITEIbHOCTH,
OCBOCHMH MPaBUJI O€30MacHOr0 00pAIlleHUs C BEIIECTBAMH B TTOBCEIHEBHOM JKU3HM.

[Ipn u3yyeHUr XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs Ba)KHOE 3HAUCHUE
nprOOpENr TaKKe e, KakK:

—  (GopMHpPOBaHME  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATHIO PEIICHUH, CTIOCOOHON
a1alTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHMs] Ha CHUCTEMATUYECKOE MpPHOOIIeHHE OO0ydaroumxces K
CaMOCTOSITEJIbHOM ~ TIO3HABATEIbHOM  JIEATENBHOCTH, HAYYHBIM METOJAM  IIO3HAHUA,
(GbopMUPYIOITUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrnieyeHne YCJIOBHUH, CIOCOOCTBYIOIMUX MPUOOPETCHHIO OOYYAIOIIMMIUCS OIbITa
pa3HO0Opa3HOI AESITENFHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMITIETEHIIMI ), UMEIOUIUX YHUBEPCAIbHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUJIOB JIESITEIbHOCTH;

— ¢opMupoBaHue oOueH (yHKIMOHATHHOM U €CTECTBEHHO-HAyYHOM T'PaMOTHOCTHU, B
TOM YHUCJI€ YMEHUN OOBACHATHh U OLCHUBATh SIBJICHHS OKPY)KAIOIIEr0 MHpa, UCIOIb3YS



3HAHMSI U OTBIT, MOJTYYEHHBIC TTPU U3yYEHUU XUMHH, TPUMEHATh X MPHU PEIICHUU TPo0IeM
B MMOBCEIHEBHOM KU3HU U TPYAOBOH JAEATEILHOCTH;

— ¢opMupoBaHrUe Yy OOYyYaIOIIUXCS TYMAHHUCTUYECKMX OTHOIICHWH, TMOHUMaHUs
[IEHHOCTH XMMHWYECKUX 3HAHUN JIJIs1 BBIPAOOTKH IKOJIOTHYECKH 11€TIeCO00Pa3HOT0 MOBEICHNUS
B OBITY W TPYAOBOU NESITEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBBS U OKPYKAIOIIEH
IPUPOIHOM CPENBI;

— pa3BUTHE MOTHBAalMM K OOYYEHHUIO, CHOCOOHOCTEH K CAaMOKOHTPONIIO H
CaMOBOCTIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY MPOQWIIS M HAMPABICHHOCTH TAJIbHEUIIIEro 00ydeHusI.

OO6miee ynca0 YacoB, OTBEAEHHBIX ISl U3YYEHHS] XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIETr0o
oOpasoBaHus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heeno), B 9 kiracce —
68 yacoB (2 yaca B HEJIEINIO).



COILEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYabHbIE XUMHUYECKHE TOHITHSA

[Ipenmer xumuu. Ponp XUMHUM B KU3HU 4YelOBeKa. XMMHS B CUCTEME HayK. Tena u
BeniecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemlecTB. [loHATHE O
METOoJ1ax Mo3HaHUs B XuMuu. YucTele BemecTBa U cMecu. CriocoObl pa3fieneHus: cMece.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIeMEHThl. CHUMBOIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTeie U cliokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (popmyna. BaneHTHOCTb aTOMOB XHMHUYECKUX JJEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTaBa BemlecTB. OTHocHUTeNbHAas aTroMHass Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBas 10151 XUMUYECKOTr0 3JIEMEHTa B COEUHEHUH.

KomuuectBo BemectBa. Monb. MossipHass macca. B3auMoCBs3b KOIMYECTBa, MACChl U
yucia CTPYKTYPHBIX €AMHUIL BelllecTBa. Pacuérsl o popmysiaM XUMHUYECKUX COCTMHEHUH.

@u3znuecKkue U XMMHUYECKUE SIBICHUS. XHMHUYECKasl peakius U €€ NMPU3HAKUA. 3aKOH
COXpaHEHHUs] MacChl BelIecTB. XHUMHUYecKHe ypaBHeHUs. Kiaccudukanus XuMUUECKUX
peakuuii (COeTUHEeHUS, Pa3I0KEHUs, 3aMeIICHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCY/I0H, MpaBuiIaMu padoThl B 1a00OpaTOpuu U MpuéMaMu
oOpatieHus ¢ 1abopaTOpHBIM 00OPYAOBAHUEM, U3yUEHUE U ONKCAHUE (DU3UUECKUX CBOWCTB
00pa3loB HEOPTAaHMYECKUX BEIIECTB, HAOMIOACHHE (PU3HYECKUX (IUIABJIEHUE BOCKA, TasHUE
JbJIa, pacCTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUS BOJbI) U XUMUYECKUX (TOpEHHE
CBEUYHU, MPOKAIMBAHUE MEIHOM MPOBOJOKH, B3aMMOJCICTBHE Meja C KHUCIOTOM) SIBICHUIA,
HAOJIIOICHUE W ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX pEakIuil (pa3iokeHue
caxapa, B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKEHHUE THUIPOKCUAA
meau (1) mpu HarpeBaHuu, B3auMoIeicTBUE kefe3a ¢ pactBopoM cosir meau (11), uzyuenue
CIoCcO0OB pas3fielieHUus] CMeceil: ¢ MOMONIbI0 MarHura, (QUWIbTPOBAHME, BBIMAPUBAHUE,
JTUCTWIUTALNSA, XpoMatorpadusi, MpoBeJeHNE OUYMCTKH TOBApPEHHOW COJIM, HAOMIOJCHUE M
OMHUCAHUE PE3YJbTATOB MPOBEACHUS OMbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUSI MACCHI,
co3aHue Mojieneil MoJeKyn (IapoCTePKHEBBIX).

Ba:kHeline npejacTaBUTe/ I HEOPTAaHUYECKUX BelleCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucinopon — 3jeMeHT M IpOCTOE BELIECTBO.
Haxoxnenue xuciopona B mpupone, (puanueckue M XUMHYECKHE CBOMCTBA (peakluu
ropenusi). Oxcunpl. [lpumenenue xucnopoga. CrocoObl MOMY4YEHUS KUCIOpOAa B
nabopatopuu U TpOMbIIUIEHHOCTH. KpyroBopor kucimopoga B mpupoge. O3oH —
AJUTOTpOITHAS MOAU(UKAIIHS KACIOPO/a.

TeroBoil 3((PEeKT XUMUYECKON peakuuu, TEPMOXUMUYECKHE YPABHEHUS, 3K30- U
SHAOTEPMHUYECKHE pEaKUMU. TOIUIMBO: yroib M METaH. 3arps3HEHUE BO3]1yXd, YCHIICHHE
MapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — snmeMeHT M mpocTtoe BemiecTtBo. HaxokneHwe Bopopoaa B IPHUPOZE,
(u3znueckre 1 XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MonyyeHus. KucioTsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacu€Tsl M0 XUMUUYECKUM YPaBHEHUSIM.



duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesb. PacTtBophl. HackllieHHbIE 1
HEHACBHIIEHHBIE pacTBOPBL. PacTBOpMMOCTE BemiecTB B Boje. MaccoBas J0JI1 BEIIECTBA B
pactBOpe. XMMHUYECKHE CBOMCTBA BOMbl. OcHOBaHUs. Pojib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHne NpUpoaHbIX Bod. OXpaHa U O4YHMCTKA
MPUPOJHBIX BOJI.

Knaccudukanus neopranmyeckux coenuHeHuil. Okcuanl. Knaccuduxanus OKCUAOB:
coneoOpasyromue (OCHOBHbIE, KHUCIOTHBIE, aM(OTEepHblE) U  HecoieoOpa3yrouue.
Homenknatypa okcupoB. duznueckue M XUMHUYECKUE CBOMCTBAa OKCHUIOB. IlomyueHue
OKCH/JIOB.

OcnoBanusi. Knaccudukamnusi ocHOBaHUN: MIENOYM M HEPACTBOPUMBIE OCHOBAHWS.
Howmenkinarypa ocHoBanuil. uznyeckne U XUMHAYECKUE CBOMCTBA OCHOBaHWM. llonyueHue
OCHOBAHHUM.

Kucnorel. Kmaccudukanus xucnor. Homenknarypa kucnor. Pusudeckue u
XMMHYECKUE CBOWMCTBA KUCIOT. Psan aktuBHoctm meraiuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Comu. Homenknatypa cosnei. duznueckue U XUMUYECKHE CBOKCTBA coneil. [lonyuenne
COJIEH.

I'eneTnyeckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCAUHECHHM.

Xumuueckuiit IKCnepumenm:

KAUECTBEHHOE OIPEAECICHNUE COJEPKAHUS KHUCIOpOJAAa B BO3AYyXE, IMOIYyYEHHE,
coOupaHue, pacCliO3HaBaHHE U U3yYEHUE CBOMCTB KUCIOPOJa, HAOIIOJEHUE B3aUMOACHCTBUS
BEIIIECTB C KHUCJIOPOJAOM M YCJIOBHS BO3HHUKHOBEHMsI M TPEKpalleHusi ropeHus (moxapa),
O3HAaKOMJICHHE C O00pa3laMu OKCHUJOB M OINMCAHWE UX CBOWCTB, MOJY4YEHUE, COOMpaHHE,
pacro3HaBaHWE W W3Yy4Y€HUE CBOMCTB BOAOpoJa (TOpPEHHE), B3aUMOJEHCTBHE BOJIOPOJA C
okcugom menu (1) (BO3MOXKHO HMCTIONB30BaHKWE BUACOMATEPUAIIOB), HaOIOIEHHE 00pa3IOB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIENOBaHHE OCOOEHHOCTEH pPACTBOPEHHUS BEILIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMPENETEHHON MAacCOBOM JOJIEH
pPacTBOPEHHOIO BEIECTBA, B3aMMOJEHCTBHE BOJbI C METAIaMH (HATPUEM M KaJIbIIEM)
(BO3MOKHO HCITOJIb30BaHUE BUIEOMATEPHUATIOB), HCCIIEJOBaHUE 00pa3llOB HEOPraHUYECKHUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOIEHUE U3MEHEHUS! OKPACKU MHIUKATOPOB B pacTBOpax
KUCIIOT M LIeNoyeH, u3ydeHue B3aumozeiicTBus okcunga meau (ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHUCJIOT C METaUIaMH, PEaKIUi HEeUTpalu3aluu, IMOJTYyYeHHE HEPACTBOPUMBIX
OCHOBAHWW, BBITECHEHHME OJHOTO MeETaUla JPYTMM M3 pacTBOpa COJIM, pEUICHUE
AKCIEPUMEHTAJIBHBIX 3aJ1a4 10 TeMe «BaykHEeHNIMe KJIacchl HEOPraHUYECKUX COETUHEHUI.

Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XuMH4YeCKuX dJjemeHToB /1. U.
MenpaeneeBa. Crtpoenne aTOMOB. XumMuueckast CBSI3b. OxkuciauTeabHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[lepBble MOMBITKU KiIacCU(UKAIMM XUMUUYECKUX 3JieMeHTOB. [loHsTHEe O rpymnmax
CXOHBIX AJIEMEHTOB (ILEJIOYHBIE W IIETIOYHO3EMENbHbBIC METaJUIbl, TaJOreHbl, WHEPTHHIC
rasbl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U THAPOKCHUIBI.

Ilepuomnueckuit 3akoH. Ilepuomnueckas cucrema xumudeckux siemeHroB JI. .
MenpeneeBa. Koporkonepuonnas u aivHHonepuogHas (Gopmel Ileprogudeckoil cucteMsl



xumuueckux aneMeHToB . M. Menneneesa. Ilepuonsl u rpynmbl. @U3HYECKUN CMBICT
NOPSIAKOBOI'O HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbIX sfep. M3orombel. OmekTpoHbl. CtpoeHue
AJIEKTPOHHBIX 000704YeK aToOMOB mMepBbIX 20 XUMHUYECKUX dJeMeHTOB llepuomuyeckoit
cucremsl /1. 1. MenaeneeBa. XapakTepUCTUKAa XUMUAYECKOI0 3JIEMEHTA 110 €T0 IOJI0KEHUIO B
[Iepnognueckou cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTM  M3MEHEHWs  paguyca  arOMOB  XMMHMYECKHX  DJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 I'PYIIIaM U IEPUOAAM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuogmyeckold CHUCTEMBI XHMHYECKHX
AJIEMEHTOB JUIS Pa3BUTHUS HAYKHU U NpakTUku. J1. 1. MenneneeB — yu€HbIN U rpakIaHUH.

Xumnueckass  cBa3b.  KoBasieHTHass ~ (modsipHass W HEMOJISIpHAsl)  CBSI3b.
DIEeKTpOOTPULATEIBHOCTh XUMUYECKHX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucineHus. OKHCIHMTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. [Iporeccsl
OKHCIICHHUSI M BOCCTAaHOBJEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe 0Opa3IoB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THUAPOKCHIA
LIMHKA C PACTBOPaMHU KUCJIOT U IIEJI0YEN, IPOBEAEHUE ONIBITOB, WILUTFOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ pEakuuid  (ropeHue,  peakuud  pasiIoKeHHUs,
COCTMHEHUS ).

Mescnpeomemmnuie cea3u

Peamn3anpsa MeXNpenIMETHBIX CBA3CH NpPU HW3YyYEHMM XHMHM B §  Kjacce
OCYUIECTBIISIETCS. YEPE3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHbBIX MOHSITHH, TaK U
MOHATUM, SIBJISIOIIUXCA CUCTEMHBIMU Ul OTHAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYyYHOI'O
LMKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE IMOHSATHS: Hay4dHBIA (DakT, rumores3a, TEOpHUs, 3aKOH,
aHanM3, CHUHTE3, Kiaccu(uKalus, MNEepUOJUYHOCTb, HAOJIOJEHHE, 3KCIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, MOJEb, SIBJICHUE.

@usuka: marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHWJA, HW30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPHUUECKHI 3apsij, BEIIECTBO, TENO, 00BbEM, arperaTHoe
COCTOSIHUE BEUIECTBA, ra3, (pu3nveckue BEIMYUHBI, €IUHULBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3B&3161, COJIHIIE.

buomnorus: dborocunres, Apixanue, buochepa.

l'eorpadus: armocdepa, rugpocdepa, MHUHEpandbl, TOPHBIE TOPOABI, TOJE3HBIE
VCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u XMMUYECKasl peaKkuus

[lepnognueckuit 3akoH. Ilepmommueckas cucrema xumudeckux daeMmeHtoB [[. H.
MenpaeneeBa. CTpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KAIBLUA U UX COCAUHEHUM B COOTBETCTBHUH C
IIOJIOXKEHHUEM 3JIEMEHTOB B [leproanueckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIAbl XMMUYECKOW CBS3U. THUIBI KPUCTALUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT TUINA KPUCTAJUIMYECKOW PELIETKH U BUAA XUMUYECKOU
CBSI3U.



Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XHUMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCALIMXCS K Pa3JINYHBIM KJIacCaM HEOPraHWYECKUX COCIMHEHUN, FTEHETUYEeCKas
CBSA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XUMUYECKUX peEaKIHMi [0 pa3IMyHbIM Mpu3HakaMm (10 YUCIYy U
COCTaBY YYacTBYIOIIUMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 H3MEHEHUIO
CTENEHEH OKHUCIEHUS XMMHYECKHMX D3JEMEHTOB, @O0 O0paTMMOCTH, IO YYacTHUIO
KaTanu3aropa). DK30- U 3HJI0TEPMHUECKUE PEAKI[MU, TEPMOXUMUUECKUE YPABHEHHUSI.

[Tonsitue o ckopoctu xuMu4eckoil peakuuu. [ToHsiTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsATHEe O rOMOreHHBIX M IeTepOreHHBIX peakiusax. [loHsaTue o
karanuze. [loHsATHe O XxumMuyeckoM paBHOBecuU. DaKTOpbI, BIUAIONIME HA CKOPOCTH
XUMHUYECKON peaKIuy U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIANTETHbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBIN OallaHC OKUCIUTEIbHO-
BOCCTaHOBUTENIbHON peakiuu. CocTaBlI€HUE YPABHEHHUI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKUuii ¢ UCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopust BAEKTPONUTUYECKOW JUCCOLMALMU. IJJEKTPOJIUTBI U  HEIIEKTPOJIUTBHI.
KaTtnonsl, aHnoHbI. MexaHu3M IHCCOLMAMU BELIECTB C PAa3JIMYHBIMA BUAAMU XUMUYECKOM
cBsa3u. Crenenp guccounanuy. CUIbHBIE U CIIA0BIE 3JIEKTPOJIUTHI.

Peakun nonHoro ooOMeHa. Y cj0BHs IPOTEKAHUS peaKLUii HOHHOTO 0OMEHa, MOJIHbIE U
COKpalIEéHHbIE NOHHbIE YpaBHEHHUs peakuuidi. CBOKWCTBA KHUCIOT, OCHOBAHHI U COJIEM B CBETE
Ipe/CTaBIeHUA 00 DIEKTPONIMTUUECKON Juccoruanuu. KauecTBeHHbIE peaklid Ha HOHBI.
[ToHsiTHE O TUAPOIIN3E COJIEM.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEHIETOK HEOPTAaHMYECKHX BEIIECTB —
METAJUIOB U HeMeTayioB (Tpadura M anmasza), CJIOXKHBIX BEIIECTB (XJOpUJa HATpHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEakUUHd OT BO3JAEHUCTBHS Pa3IMYHBIX
(akTOpoB,  MCCIEIOBAaHHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLIMAIIMKM KHUCIIOT, IIeJI0oYel U cojied (BO3MOXKHO HMCIOJB30BAHUE BHUIECO MaTEpHAIOB),
NPOBEJCHUE ONBITOB, WILIIOCTPUPYIOMINUX MPU3HAKU MPOTEKAHUS PEAKIMil HOHHOrO oOMeHa
(oOpa3oBaHue oOcazika, BBIIEIECHUE ra3a, 00pa30BaHUE BOJbI), OINBITOB, WJUIFOCTPUPYIOIIMX
IpUMEpPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid (ropeHue, peakiuu pasiioKeHUs,
COCJIMHEHHUS), PACIO3HABAHME HEOPTraHWYECKHUX BEIIECTB C IIOMOIIBIO KayeCTBEHHBIX
peaklMii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a/a4.

HemeTtayibl 1 MX cOeIMHEHUS

OO6mias xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHbIE
creneHu okucieHusi. CtpoeHue u (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TajOTEHOB.
XUMHUYECKHE CBOWMCTBA Ha MpUMepe Xjopa (B3auMOAEHCTBUE C METAJUIaMH, HEMETAJJIaMH,
menoyamu). Xjopoonopod. CossiHasg KHCIIOTa, XWMUYECKHE CBOMCTBA, IOJyYEHHE,
npuMeHeHue. JleicTtBue XJiopa M XJOpOBOAOPOAA Ha OpraHu3M 4ernoBeka. Baxuenmue
XJIOPHUJIBI M X HAXOXKJEHUE B IPUPOJE.

O6mas xapakrepuctuka daeMeHTOB VIA-rpynmel. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U Qpu3ndecKkue CBOKWCTBA MPOCTHIX BELIECTB —
KHUCIIOpO/a W Cephbl. AJUIOTPOINHbIE MOAM(UKAIMU KHUCIOPOJa M Cepbl. XHUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPOJ, CTpOeHHE, (PU3MUECKUEe U XMMHUYECKHe CBOMCTBA. OKCUABI



Cepbl KaK TMPEJCTABUTEIM KHUCIOTHBIX OKcuaoB. CepHas KucloTa, (usuyeckue u
XUMHUYECKHUE CBOMCTBA (0OIME KaK TPEICTABUTENS Kjacca KHUCIOT W CHEUpUIECKUe).
XHUMHUYECKHE pEeaKIMM, JIeKAIIHNEe B OCHOBE MPOMBIILIEHHOTO Croco0a MOJy4YeHUs CEpHOM
KHUCIIOTHI. [IpuMenenune cepHoi Kucaotsl. CoM CEpHOM KUCIIOThI, KAUECTBEHHAs] PEaKIus Ha
cynbdar-uoH. Haxoxmenue cepbl U €€ COCMHEHUN B MPUPOJe. XUMHUECKOE 3arpsi3HEHUE
OKpYXalollel cpeabl COSAUHEHUSIMU Cepbl (KUCIOTHBIE TOXKAM, 3arpsS3HEHUE BO3JyXa H
BOJ0EMOB), CIIOCOOBI €0 MPEAOTBPAICHUSI.

O6mias xapakrepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETNEHW OKHUCIEHHWsA. A30T, paclpocTpaHeHHWe B Tpupone, (u3nuecKue u
XuMHu4eckue cBoiMcTBa. KpyroBopor azora B mnpupoae. AMMUAK, €ro (QU3NYECKHE H
XUMHUYECKUE CBOWCTBa, MojydyeHHe W mnpumeHeHue. Coiau aMMOHUS, UX (U3UYECKHE U
XUMUYECKUE CBOICTBA, MpUMeHeHHne. KauecTBeHHasi peakiusi Ha MOHbl aMMOHUs. A30THas
KHUCIIOTa, €€ MmojydeHue, (pu3ndeckue U XMMUYECKHe CBOMCTBA (OOIMe KaK MpeICTaBUTENs
KJ1acca KUCIoT U crnenuduyeckue). Mcnonp3oBaHue HUTPATOB U COJNIEH aMMOHUS B KaYECTBE
MUHEPAIbHBIX yI00peHnil. XMMUYECKOe 3arpsi3HEHUE OKpYKarouleh cpeibl COeAMHEHUSIMU
azota (KUCIOTHBIC [OXIH, 3arps3HeHHEe BO3ayxa, MouBbl W BojgoémoB). Docdop,
ajutoTponHeie  Momudukaruu ¢docdopa, GuU3MUECKHE W XUMHUYECKHE CcBoucTBa. OKCuA
docdhopa (V) u pochopnas kucnora, GU3NUECKUE U XUMUUYECKUE CBOMCTBA, MOJYYEHUE.
Hcnonb3oBanue hochaToB B KauecTBe MUHEPATIBHBIX YI00PEHHUIA.

O6mias xapakrepuctuka siaeMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE  CTENEHW  OKHUCIEHHUsA.  YIJepoa,  aJuloTpONHble  MOAU(UKAIUH,
pacnpocTpaHeHue B TMpupoAe, (HU3MUEecKMe M XUMHUYECKHME CBOWCTBA. AcopOuus.
Kpyrosopor yriaepona B mpupoxme. Oxcuabl yriaepoaa, X (U3MYecKHe U XHUMHUYECKUE
CBOWCTBA, JICMCTBHE HA JKUBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHEHHE. IJKOJIOTMYECKUE
npoOsieMbl, CBs3aHHBIE ¢ Okcuaom yriepona (1V), rumoresa TI00AIBHOTO TMOTETUICHHS
KJIUMaTa, MapHUKOBBIM 3 dekT. VYroabHas Kuciota M €€ COoau, UX (QU3NUECKUE U
XMMHUYECKHE CBOWCTBA, MOJy4YyeHUE W npumeHeHue. KauecTBeHHas peakiusi Ha kapOoOHaT-
nonbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO35HCTBE.

[TepBoHauanbHbBIE TOHATUS 00 OPraHUYECKUX BEUIECTBAX KAK O COCIMHEHUSX YIiIepona
(MeraH, 9TaH, JTWJIEH, AalleTWIEH, 3TaHOJ, IJIMIIEPUH, YKCycHas Kkuciota). [Ipupoansie
UCTOYHUKH YTJIEBOAOPONIOB (Yrojb, MPUPOAHBINA Ta3, HEPTH), MPOAYKTHl UX IMEPEpadOTKU
(OeH3uH), UX poJiib B OBITY U NPOMBINUIEHHOCTU. [lOHSITHE O OMONOTMYECKH BaXKHBIX
BEIIECTBAX: XUpaxX, Oenkax, YrieBoJax — M UX POJU B KMU3HHU 4YelloBeKa. MarepuanbHoe
€AUHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCAUHEHUI.

KpemHunii, ero ¢usnyeckne W XUMHUYECKHE CBOWCTBA, MONYYCHUE W TIPUMCHCHHE.
Coenunenust kpemHus B mnpupojae. OOmue npencrabieHuss o0 okcuuae kpemuus (1V) u
KpeMHHEeBOM KkuciaoTe. CWIMKaThl, UX HCIOJb30BAHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiimue cTpouTeNbHbIE MaTepUalbl: KepaMUKa, CTEKIIO, IIEMEHT, OETOH, Kele300€TOH.
[IpoGnembl G€30MAaCHOTO HWCIIONB30BAHUS CTPOUTEIBHBIX MAaTepUaIOB B MOBCEIHEBHOMN
KU3ZHHU.

Xumuueckuii IKcnepumenm:



u3yuyeHue oOpa3loB HEOPraHMYECKUX BEILECTB, CBOWCTB COJISHOM  KHUCIIOTHI,
NpOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPHI-UOHBI M HAOIMIOJCHHE MPU3HAKOB HX
POTEKAHMSI, ONBITHI, OTpaKaIOMIKE (PU3UUECKUE U XUMUYECKHE CBOMCTBA T'aJIOTEHOB U HX
COCJIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), O3HAKOMJIEHHE C O0Opa3lamu
XJIOpUA0B (TaJOreHU10B), O3HAKOMJIEHHE C oOpasnamMu cepbl U €€ COEeIUHEHUSIMU
(BO3MOKHO MHCHOJB30BAHME BHJEOMATEPHANIOB), HAOIIOJEHUE Mpouecca OOYyrIMBaHUs
caxapa MOJ JEUCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3YYEHHE XHMHUYECKHUX
CBOMCTB pa30aBiIEHHOW CEPHOM KUCIOTHI, MPOBEACHUE KAUECTBEHHOW peakiuu Ha Cylbdar-
MOH U HaONI0/IeHne NpHu3HaKa e€ MpOTeKaHus, 0O3HAKOMJIEHUE C (U3NYECKUMU CBOMCTBaMHU
azora, ¢dochopa U uX coeAUHEHHH (BO3MOXKHO HCMOJIb30BAHUE BHICOMATEPHUAIIOB),
oOpasnaMu a30THBIX U PochOopHBIX yaoOpeHui, monyueHue, coOupanue, pacrno3HaBaHue U
U3Y4YEHHE CBOWCTB aMMMAKa, NPOBEJACHUE KAYECTBEHHBIX pPEAKUMHA HAa HOH AMMOHMS U
¢dochar-uoH M M3yueHne NPU3HAKOB UX MPOTEKAHUs, B3aUMOCHCTBIE KOHIICHTPUPOBAHHOM
A30THOM KHCIJIOTBI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHUAECOMATEPUATIOB), H3YUYEHUE
MoOJIeTIel KpUCTAJUIMYECKUX peIETOK anMmasa, rpadura, QymiepeHa, O3HAKOMIIEHHUE C
IPOLIECCOM aJCOPOLIMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
NpOTUBOTrasa, MOJy4eHHe, COOMpaHue, PacloO3HAaBaHWE M U3YYEHHUE CBOWCTB YIJIEKHCIIOTO
ra3a, IpOBEJICHUE KAUECTBEHHBIX pPEAKUUN Ha KapOOHAT M CHIMKAT-HOHbI U H3y4YEHUE
IIPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJICHHE C MPOAYKLUHUEN CUIMKATHON MPOMBIILIEHHOCTH,
pelIeHrEe SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHEeNIIne HEMETAIIIbl U UX COCTUHEHUS».

MeTtanjibl U MX COCAUHEHUSA

OO0mias xapakTepUCTHKAa XHMHYECKHUX JJIEMEHTOB — METAJUIOB HAa OCHOBAHMM HUX
nosnoxkenus B llepuogmueckor cucreme xumuueckux siaemeHToB [[. M. Menneneesa u
ctpoeHuss atomoB. CTpoeHue MeTauioB. MeTraminyeckas CBS3b W METAJIMYECKas
KPUCTAIIIMYECKAS PEIIETKA. DIEKTPOXUMUYECKUN Pl HANIPSKEHU MeTauioB. Ou3ndeckue
U XMMHYECKHE CBOWcTBa MeTayuioB. OOmme crnocoObl monydeHus metayuioB. [lonsatue o
KOPpPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YYT'yH,
TIOPaIIOMUHUMN, OpOH3a) U MX IPUMEHEHUE B OBITY U IPOMBILIUIEHHOCTH.

[Ilenounble MeTauIbl: NOJ0KEHHE B Ileproandeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpoeHHE HX aTOMOB, HaxoxaeHue B npupone. dDusznyeckue Hu
XMMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKCUAbl U TUAPOKCHUIIBI HATpUS U
kanus. [I[pumeHenne meno4yHbIX METAJIOB U X COEIMHEHUI.

[[{eroyHO3E€MENBHBIE METAJIBI MAarHUM M KajlbLMK: mojoxeHue B llepmonmueckon
cucrteMe xumMudeckux sneMmeHToB JI. MI. MeHneneeBa, CTpOCHHE UX aTOMOB, HaX0K/ICHUE B
npupoge. Pu3nyeckue M XHUMUYECKHE CBOMCTBA MarHusi W Kajblud. BaxuHenmue
COCIMHEHUs Kanblus (OKCUA, TUAPOKCHI, coir). JKECTKOCTh BOABI M CHOCOOBI €€
YCTPaHEHHS.

AmomuHuii: nonoxenue B Ilepuonnueckoit cucreme xuMuueckux siaeMeHtos /I, M.
MenpeneeBa, CTpOCHME aToMa, HaxOoxkAeHWe B mpupoje. dusmyeckne M XUMHUYECKHUE
CBOICTBa amtOMUHUS. AM(OTEpHbIE CBOWCTBA OKCUIA U THAPOKCH A ATFOMUHHUSL.

Kenezo: monoxenue B Ilepmogmueckoit cucreme xumuueckux snemeHtoB [l H.
MenpeneeBa, CTpoeHHE aTroMma, HaxoxiaeHue B mpupoje. Ddusmyeckue u XUMHUECKHE



cBoiicTBa >xene3a. Oxcuawl, Tuapokcuabl u conu >kenesa (l1) u xenmesza (l1l), ux cocras,
CBOWCTBA U MOJIyYCHHUE.

Xumuueckuii IKCcnepumenm:

O3HAaKOMJICHHE ¢ OOpa3llaMd METAJJIOB W CIUIAaBOB, MX (PU3NYECKUMH CBONCTBAMH,
U3Y4YCHHE PE3YJIHTATOB KOPPO3UU METAILIOB (BO3MOXKHO HCIIOIH30BAHUE BUECOMATEPUATIOB),
OCOOEHHOCTE B3aUMOJEWCTBUS OKCUAA KalblMsl M HATpUs C BOJAOM (BO3MOYKHO
UCIIOJIb30BaHUE BHUJCOMATEPHUAIOB), HMCCJIEAOBaHUE CBOMCTB JKECTKOM BOJBI, Mpolecca
rOpeHusl Keye3a B KUCIOpoje (BO3MOXKHO HCIIONb30BAHUE BHJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKAHMS KaYeCTBEHHBIX PEaKIMi HAa MOHBI: MATHUS, KaJIbIIH, ATFOMUHUS, IIMHKA, JKeJe3a
(1D u xenesza (111), menu (I1), HaGMrOIEHNE M ONTUCAHKE MTPOIIECCOB OKPAIIMBAHMS TIAMCHH
MOHAMU HATpUs, KaIus ¢ KajdblUs (BO3MOXHO WCIOJb30BaHHE BHUIESOMATEPUATIOR),
UCCleloBaHne aM(OTEpPHBIX CBOWCTB THUAPOKCHAA AaTIOMUHUS U THAPOKCUIA IIMHKA,
pelIeHre SKCIEPUMEHTANIBHBIX 337124 10 TeMe «BakHeHIe MeTaibl U UX COSTUHEHUS.

XuMHS U OKpPYKAOLIasA cpeaa

BemectBa u  martepuanbl B MOBCEIHEBHOM KU3HM uenoBeka. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiinii B ObITy. [lepBas moMoIs mpu XUMUYECKUX
0’KOTaxX Y OTPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHUE  OKpyXkaromew cpeabl  (mpeaenabHas — JOMycTUMast
KOHIeHTpalus BenecTs, aanee — [1JIK). Pons Xxumun B pelieHun 3K0JI0rH4ecKuX mpooIieM.

Xumuueckuit IKCnepumenm:

U3ydeHHe Oo0pa3noB MaTepuangoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepHaIbl).

Mexcnpeomemmubsie ceéa3u

Peanuzammst MeXmnpenMETHBIX CBsi3e TMpW  M3ydyeHMH XuMuu B 9  Kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSTUM, SBJISIOIIMXCS CUCTEMHBIMU JJISi OTACNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
UKJIA.

OO6mme ecTecTBEeHHO-HAYYHBIE TOHSATHS: HAy4HBIH (PaKT, TUMOTE3a, 3aKOH, TEOPHs,
aHanW3, CHUHTE3, KiaccuuUKaius, TMEePUOJUIHOCTh, HAOIIOJCHHWE, OKCIEPUMEHT,
MOJICIMPOBAHUE, HW3MEpPEHUEe, MOJIeNb, SBJIEHUE, MApPHUKOBBIA J(P(HEKT, TEXHOIOTHS,
MaTepUabl.

®dwuzuka: MaTepusi, aToOM, DJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHUJ, HW30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, OJJICKTPUUYECKUI 3apsij, MNPOBOJHUKH, MOITYNPOBOJHUKH,
TURJIEKTPUKH, (DOTOIJIEMEHT, BELIECTBO, TEN0, 00bEM, arperaTHOE COCTOSIHUE BEIleCTBA, ras,
pacTBOp, PacTBOPUMOCTbH, KpUCTAJUIMUECKas PEmIETKA, CIUIaBbl, (PU3MUECKUE BEIMYUHBI,
€AMHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, npixanue, onocdepa, IKocucTeMa, MUHEpaIbHbIE yI100OpEHNUs,
MHUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TMOPOJbI, TOJE3HbIE
HCKOIIa€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJBTATDBI

JIM9HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 0OOIIEro oOpa3oBaHUs
JOCTUTAIOTCST B XONI¢ OOyYECHHS XWMHH B €IUHCTBE Y4eOHOW ¥ BOCHHUTATEIBHOU
JEATENHPHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHUCKHMH COITMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH I[IEHHOCTSAMM, MPUHATHIMU B OOIIIECTBE MpaBUJIaMU U HOpMaMu
MOBEICHUSI M CIIOCOOCTBYIOT IPOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHUSA U COIMATH3AINN
00yyJarommxcsl.

JIMIHOCTHBIE PE3YNBTAThl OTPAKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMNA U PACIIMPEHUE OMBITA NEATEILHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOTO OTHOIICHHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJIEAMIO, IOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKW B JKU3HU COBPEMEHHOTO
00I1ecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOUW MH(MOpPMAITUE O MEPEIOBBIX TOCTUKEHUIX
Y OTKPBITUSX MUPOBOU U OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 yCTpOMCTBE MHpa U OOIIECTBA;

2) IPaKIaAHCKOT0 BOCTIMTAHUS

MIPEICTABIICHUS O COIMAIBHBIX HOPMaX W MPaBHIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUTGKTHBE, KOMMYHHKATHBHOW  KOMIIETGHTHOCTH B  OOIIECTBEHHO  ITOJIE3HOM,
y4eOHOUCCIIEeI0BATENbCKOM, TBOPUECKOM M JPYrUX BHUAAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM JESATEIHHOCTH TPU BHITIOJIHEHUHM y4E€OHBIX, TTO3HABATEIHHBIX
3a/1a4, BBIMOJHEHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHWUM YUYEOHBIX TIPOEKTOB,
CTpeMJICHUS K B3aMMONOHUMAHHUIO W B3aUMONOMOIIM B TIpoliecce ITOM y4ueOHOM
NESATENHbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJACHUE M MOCTYIIKM CBOMX TOBApHIICH C
MIO3UIIMY HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMNS

MHPOBO33PEHYCCKHUE TMPEACTABICHUS O BEINIECTBE M XHMHYECKOM pPEaKIny,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HaYKH U COCTABIISIFOIINE OCHOBY JUIS
MOHUMAaHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHUpPA, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C MPHUPOIHON CPEIO, O
POJIM XMMUH B TTIO3HAHWH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HANPABJICHHbIC HA TMOJYYECHUE HOBBIX 3HAHUU MO XUMHH,
HeoOXomuMbIe JUIsi OOBSICHEHHS HAOJFOMaeMbBIX TPOIIECCOB W SIBJICHUH, MO3HABATEILHOM,
WH(GOPMAITMOHHONW W YUTATENhCKOW KYJIBTYpPhI, B TOM YHCIIC HaBBIKOB CaMOCTOSTEIbLHOMN
paboThl C y4eOHBIMH TEKCTAMH, CIIPABOYHOU JTUTEPATYPOH, TOCTYIMHBIMA TEXHUYCCKUMHU
cpelncTBaMu MH(POPMAIIMOHHBIX TEXHOJIOT Uif;

HWHTEpEeC K OOYYCHHUIO M MMO3HAHUIO, JTH0003HATEIIBHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
caM000pa30BaHUIO0, TMPOCKTHOW W WCCIIENOBATEIBCKONW JCITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBJICHHOCTH U YPOBHS O0yUCHHUS B TabHEHIIIEM;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KM3HU, OCO3HAHHE TOCIEACTBUN W HEMPHUATHE BPEIHBIX



NpUBBIYEK (YIOTPEOICHUS AIKOT 0I5, HAPKOTHKOB, KYPEHHsI), HEOOXOAUMOCTH COOJTIOCHUS
npaBmwI 0€30MACHOCTH TPU OOpaIIeHNN C XUMHUYECKUMHU BEIECTBAMH B OBITY M pealbHON
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHMS:

WHTEpPEC K TMPaKTHUYECKOMY H3ydeHHI0 mpodeccwii M Tpyda pa3IuvdHOro poja,
YBaXEHHUE K TPYAy U pe3yJbTaraM TPYAOBOM AEATEILHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUS] TPEAMETHBIX 3HAHUW 10 XMMHUHU, OCO3HAHHBIA BBIOOP HWHIWBUAYAIBHOM
TPAeKTOPUU MPOAOTKEHHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U CITIOCOOHOCTHU
K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIeNnHON mnpodeccuoHanbHOM
NEATeIbHOCTU W Pa3BUTUSL HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCS B
npodecCHOHAILHON Ccpeie;

6) 3K0JI0rM4ecKOro BOCIIHTAHUS:

HKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJAEC KaK HMCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHWS, MOHMMAaHUE IIEHHOCTH 370POBOTO W 0E€30macHOro
o0paza KHM3HHU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3J0POBBIO, OCO3HAHHUE IIEHHOCTU COOJIOACHHUS TMpaBUi 0OE€30MacHOro
TIOBEICHUS TIpH PabOTe C BEMIECTBAMH, a TAK)KE B CUTYAIHMSIX, YTPOXKAIONIUX 30POBHIO U
JKM3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUSA, MOJIy4aeMble MPU U3YUYEHUU XUMUU, JUISl pEeLICHUs
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOU CpPENOW, [UIsd IIOBBILIEHUS YPOBHS
HKOJIOTHYECKON KYIbTYphI, OCO3HAHUS TI100aTFHOTO XapaKkTepa dKOJOTHYECKUX MPoOieM U
NyTel MX PEelIeHUs] MOCPEICTBOM METOJIOB XHWMHH, SKOJIOTHYECKOr0 MBIIIJICHUS, YMEHUS
PYKOBOJCTBOBAaThCSA UM B ITO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMATIBHOMN IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe meranpenMeTHBIX pe3yabTaTOB BBIJACISIOT 3HAUYUMBIC TSl (DOPMHUPOBAHUS
MHUPOBO33pEHUSI OOIEHAYYHbIE TOHSATUS (3aKOH, TEOpHUs, NPHUHIUI, TUIOTe3a, (aKT,
CHUCTEeMa, TPOIECC, IKCIEPUMEHT M JPYroe.), KOTOPbI€ HCIOJIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX YYEOHBIX NpPEAMETaX M MO3BOJSIOT HAa OCHOBE 3HAHMM W3 ATUX MPEIMETOB
dbopMHUPOBATH TMPEACTABICHUE O IEIOCTHOW HAyYHOW KapTHHE MHpPA, W YHUBEPCAITHHBIC
ydueOHbIe JIEUCTBUS (MO3HABAaTE/IbHBIE, KOMMYHHUKATUBHBIC, PETYJISTUBHBIEC), KOTOPHIE
oOecrieynBalOT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U
OCYIIIECTBJICHUIO YI€OHOM NeSITeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble 1ornueckue AeMcTBUA:

YMEHHUSI HCIOJIb30BAaTh IMPUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICI XHMHUYECKMX TOHSATUM (BBLACNATh HMX XapaKTepHbIE NPHU3HAKHU,
YCTAHABIIMBATh B3aUMOCBSI3b C JIPYTUMHM TOHATHUSIMHU), HCHOJIb30BaTh TMOHSATUS IS
OOBSICHEHUS OT/ACNIbHBIX (DAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS M KPUTEPUU IS
KJ1accu(UKaIMy XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIMid, yCTaHABIUBATh MPUYMHHO-
CJIE/ICTBEHHBIC CBSI3U MEXIY OOBEKTaMH WM3yUCHHUS, CTPOUTH JIOTHUECKUE PACCYXKICHUS
(MHAYKTUBHBIEC, IEYKTUBHBIC, 10 aHAJIOTUH), 1€JIaTh BBIBOJABI U 3aKIIFOUCHUS;

YyMEHUE TIPUMEHITh B  TMpOIEcce TMO3HAHUS  MOHATUSA  (MpEeAMETHhIE U
METaNpeIMETHbIE), CHUMBOJIMYECKAE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMblE B XUMHH,
npeoO0pa3oBhIBaTh IMIUPOKO TMPUMEHSEMbIE B XUMHU MOJICTbHBIC TMPEACTABICHUS —
XUMUYECKUN 3HAK (CUMMBOJI 3JIEMEHTA), XUMudeckas GopMmysia U ypaBHEHHE XUMHUECKOU



peakuuu — IMpH pEelIeHUH Yy4eOHO-IIO3HABATENbHBIX 3a/ay, ¢ Y4€TOM 3THX MOJENbHBIX
NPEICTABICHUN BBISIBIATH W XapaKTEPU30BATH CYIIECTBEHHbIE IPU3HAKUA H3y4aeMbIX
O0OBEKTOB — XHWMHUYECKHX BEIIECTB W XUMHUYECKHUX pPEAKUUW, BBIABIATH OOLIUE
3aKOHOMEPHOCTH, IPUYMHHO-CJIEIACTBEHHBIE CBA3M M IPOTHUBOPEYMS B HU3Yy4aeMbIX
IPOLIECCaxX U SIBICHUSX.

ba3oBble uccienoBarTeJbcKHe 1eHCTBUSA:

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)K€ B KAayeCTBE OCHOBBI JJisi (POPMUPOBAHHUS TMIIOTE3bl MO IMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

NpPUOOPETEHHE ONBITA MO MIAHUPOBAHUIO, OPTaHU3ALUU U MTPOBENCHHUIO YUEHUUECKUX
AKCIIEPUMEHTOB, yMEHHEe HaOmogaTh 3a  XOAOM  IIpollecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €0 Pe3yJbTaT, (OpMyIUpOBaTh 0OOOIIEHUS U BBIBOJIBI IO pe3yjbTaTam
NPOBEAEHHOIO OMbITa, UCCIIEIOBAaHUS, COCTABIISITh OTUET O MPOAEIaHHOM padoTe.

Pabora ¢ undopmanmei:

yMEHHUE BbIOMPATh, aHAIM3UPOBATH U MHTEPIPETHPOBATH MHPOPMALMIO PA3TUYHBIX
BUJOB U ()OPM IPECTABICHUS, OIYYaeMYIO U3 Pa3HbIX UCTOUYHUKOB (HAYyYHO-TIOMYJISIpHAS
JAUTEepaTypa XHUMHUYECKOrO COJEpKaHHs, CHpaBOYHBbIE IMOcoOus, pecypchl MHTepHeTa),
KPUTHUYECKU OLIEHUBATh MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE MPUMEHATh pa3jMuHble METOABl M 3alpochl INpPU IOUCKE U OTOOpe
UH(POpPMAIMU U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX IS BBIIOJHEHHUS Y4EOHBIX U
NO3HABATEeNbHBIX 3aJad OMpPENeNEHHOr0 THUMa, MPHOOpEeTeHHe OombiTa B 00JacTH
UCIOJIb30BaHUSI MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUMU, OBIAJCHUE KYIbTYpOH
AKTUBHOTO MCIIOJIb30BAHMS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMpATh
ONTUMAaJbHYIO (POPMY MPEACTABIECHUS HH(DOPMALIUK U UJUTFOCTPUPOBATDH pElIaeMble 3a]auu
HECIIO)KHBIMH CXEMaMHU, IuarpaMMamMu, IpyrumMu popmamu rpa@uku 1 X KOMOWHAIUSMU;

YMEHHUE UCIOJIb30BaTh U aHAIU3UPOBATh B IMpoOIEcce yYeOHOU U MCCIIe0BATENbCKON
NEeSTENbHOCTH HH(OpPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOIO XO3SUCTBA U
TPaHCIIOPTa Ha COCTOSTHUE OKPYXKAIOIIEH TPUPOIHON CpEBI.

KoMMmyHHMKaTHBHBIC YHHBeEpPCaIbHbIe Y4eOHbIe 1elCTBUA:

yMEHHUS 3aJaBaTh BONPOCHl (B XoJe nauanora W (WiaM) AUCKYCCHUHU) IO CYUIECTBY
oOcyxaaemMol TeMbl, (OPMYJIUMPOBATh CBOU MPEUIOKEHHS OTHOCUTENBHO BBINOJIHEHHUS
MPEJIOKEHHOW 3a]1a4H;

YMEHUS MPEACTABIATh MOJYYECHHBIE PE3YJbTAaThl MMO3HABATELHOM JEATENbHOCTH B
YCTHBIX M THMCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTALMI0 pPEe3YyJIbTAaTOB BBIMOIHEHUS
XMUMHUYECKOTO JKCIIEPUMEHTa (JabopaTOpHOro OIBITa, JIA0OpaTOpHOM paboOThl 1O
MCCIIEZIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MMPOEKTA);

YMEHUS Y4€OHOr0 COTPYITHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIbHON
U HCCIEA0BATENIbCKON JEeATENbHOCTH MPHU PEIICHUH BO3HHUKAIOIIUX MPOOJEeM Ha OCHOBE
yuéra OOIIMX HMHTEPECOB U COIVIACOBaHUS MO3ULMN (00CYyXkaeHHs, OOMEH MHEHUSIMH,
«MO3TOBbIE€ HITYPMBbI», KOOPJAHHALIUS COBMECTHBIX JI€MCTBUH, ONPEAEIECHUE KPUTEPUEB I10
OLICHKE Kay€eCTBa BBIIIOJIHEHHON PabOThl U IPYTHUE).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe 1elCTBUA:

YMEHUE  CaMOCTOATEIBHO  ONPENENATh LEIH  JEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATH M TpPH HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
NeSTeNbHOCTh, BbIOMpaTh Haubonee 3(PPeKTUBHBbIE CHOCOOBI pEIICHUsS Y4YEeOHBIX U



MO3HABATEIbHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIISATh WIIM KOPPEKTUPOBATH MPEI0KEHHBIM
QITOPUTM JEHUCTBUN NPHU BBINOTHEHUM 33JaHUN C YYETOM IOIYYEHHUS HOBBIX 3HAHHMI 00
U3y4aeMbIX OOBEKTaxX — BEIIECTBaX M PEAKIMIX, OLIEHUBATh COOTBETCTBUE IMOIYyUYEHHOTO
pe3yibTara 3asBICHHOW IEIH, YMEHHUE UCIONb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI,
NpeaJiaraéMbl€ B YCIIOBUU 3aJaHUN.

HHPE/IMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX Pe3yslbTaTOB MO OCBOCHUIO OOS3aTEIBLHOIO COACpKAHUS,
YCTaHOBJICHHOT'O JaHHOM (QenepanbHON padodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIE
0o0yJaromMMUMHUCS HAay4YHbIE 3HAHUSA, YMCHHS M CIIOCOOBI JEHCTBHUH, CIEIU(PUISCKHUE IS
npeAMEeTHON 00J1acTH «XUMHUSI», BUIBI ACSITEILHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS, €r0
UHTEpIIpeTallui, MpeoOpa3oBaHUIO M TMPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX U HOBBIX
CUTYyalHUsX.

K xoniy o0yuenus B 8 kjiacce npeIMeTHBIE PE3YIbTaThl HA 0230BOM YPOBHE JIOJKHBI

oTpakaTh C(HOPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

® pacKpbiBaTh CMBICII OCHOBHBIX XUMHYECKMX IOHSATHUWA: aTOM, MOJIEKYJa,
XUMHYECKUM  DJIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECh
(omHOpOHAsT YW HEOJHOPOJHAS), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas
JI0JIl XUMUYECKOT'0 DJIEMEHTA B COCAMHEHUU, MOJISIPHBINA 00BbEM, OKCH, KUCIIOTA,
OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUSA, XUMHUYECKAs
peakiusi, kiaccuukamus peakiuid: peakiiui COCIUHECHUS, PEaKIIUU Pa3I0oKeHUs,
peaKIMy 3aMeIleHUs, PEaKIUu OOMEHa, H9K30- M DHIOTEPMHUUYECKHE PEaAKIIUU,
TeIIoBOM 3¢ (dEeKT peakiuu, SapO aToma, SJISKTPOHHBIA CIIOW aToMma, aTOMHAas
opOuTaNh, pamMyc aromMa, XUMHUYECKas CBs3b, IMOJISIPHAS ¥  HEMOJSIpHAS
KOBAJICHTHAsl CBA3b, MOHHAs CBSI3b, MOH, KATHUOH, aHUOH, PACTBOP, MACCOBAs JOJIS
BelecTBa (MPOLIEHTHAs KOHIIGHTPAIHs) B PacTBOPE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHSITUN U MPUMEHATh 3TU
MOHSTHUS MIPU ONHUCAHUY BEIIECTB U UX MPEBPAIICHUM;

® UCIOJIb30BaTh XMMHMYECKYIO CHMBOJIMKY JJIS COCTaBJICHHsS (POpMYS BEUIECTB U
YPaBHEHU XUMUYECKUX PEAKLINM;

® OmpeAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSIX, CTEIEHb
OKHUCJICHHS] BJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIJIEKHOCTh BEIECTB K
ONpeAeiEHHOMY KJIacCy CO€IMHEHUW 1o (opmyiaM, BHUJ XUMHUYECKOH CBs3U
(KoBaJIGHTHAsI M1 MOHHAs1) B HEOPTAHUYECKUX COCAUHEHUSIX;

e packpeiBaThb  cmbica  llepuwoamueckoro  3akona . . Menneneena:
JEMOHCTPUPOBATh OHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT MX NOJNOXKeHUs B llepnoanueckor cucreme, 3aKOHOB COXPaHECHUS
MAaCChI BEIIECTB, MOCTOSHCTBA COCTABa, aTOMHO-MOJIEKYJISIPHOTO YYE€HUs, 3aKOHA
ABoraapo;

® OMNHUCHIBATHh W XapakTepu3oBaTh TabmuuyHyro ¢dopmy Ileprogudeckoit cucTemsl
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHITHUSL «TJaBHas moarpynna (A-rpymnmna)» u
«mmobouHass moarpymnmna (b-rpynma)», Manbie U OOJbIINE MEPUObI, COOTHOCUTH
o0o3HaueHusi, KoTopble wuMeroTcs B Tabmume «llepuoamueckas cucrema
xumuueckux syemeHtoB Jl. M. MenpeneeBay € 4YHUCIOBBIMU XapaKTEPUCTUKAMU



CTPOEHMsI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOliee 4ucio
AJIEKTPOHOB U PACMPEAEICHUE UX N0 SJEKTPOHHBIM CII0SIM);

e KiIacCUPUIMPOBATh XUMHUYECKHE  DJIEMEHTbl, HEOPraHWYeCKHE  BEUIECTBa,
XUMHUYECKHE PEAKIMH (10 YUCTY U COCTaBY yYacTBYIOIIMX B PEAKLHUU BELIECTB, IO
TerioBoMy 3G DexTy);

® XapaKTepu30BaTh (ONMUCKHIBAThH) OOIME XMMUYECKHUE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, TMOATBEpPKJas OINUCAHUE MpUMEPAMU MOJEKYISPHBIX YpPaBHEHUI
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIMIA;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOT'O COCTAaBa,
BO3MOXHOCTH IPOTEKAHNS XUMUYECKHUX NIPEBPALLECHUN B PA3JINYHBIX YCIOBUSAX;

® BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJIF0 XMMHYECKOr0 3JIEMEHTa Mo (OpMyJie COEIUHEHHs, MacCCOBYIO
JOJIF0 BEILECTBA B PAcCTBOpE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOM
peaxkuuy;

® [IPUMEHSATH OCHOBHBIE ONEPALlMU MBICIUTEIbHON JESTENbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000lIeHHe, CcHCTeMaTH3alulo, KIAacCU(PUKALMUIO,  BBISBICHHUE
IIPUYHHHO-CJIEICTBEHHBIX CBA3EH — JJI1 U3YUEHHUsI CBOWCTB BEUIECTB U XUMUYECKUX
peakiuii, eCTECTBEHHO-HayYHble METOJbl MO3HAHMS — HaONIOJCHHE, MU3MEpPEHUE,
MOJICIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN);

e cCleoBaTh IpaBWJIaM IOJIb30BAaHUS XMMMUYECKON TMOCYI0M U J1a00opaTOPHBIM
000pyA0OBaHUEM, a TAKXKe MpaBuUaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBHUHU C
MHCTPYKIUSIMU TIO BBIMIOJIHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJIYYCHUI0 U COOMpPAHHMIO Tra3000pa3HbIX BEUIECTB (BOAOPOAA M KHCIOpOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEM PacTBOPEHHOTO
BEUIECTBA, IUIAHUPOBATh M TNPOBOAUTh XHUMHUYECKHME OKCIIEPUMEHTHI 11O
pPacno3HaBaHUIO PACTBOPOB ILIENOYEH U KUCIIOT € MOMOIIbIO0 HHAUKATOPOB (JAKMYC,
benondraniens, METUIOPAHK U IPYTHE).

K koHIty 00yueHus B 9 kjacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM yPOBHE JOJKHBI

oTpakaTb C(HOPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMbICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKHUI AIIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTHUOH, aHHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb,  3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIEHMS, XHUMHUYECKas
peakius, XUMHYECKasi CBA3b, TEIUIOBOU 3P(PEKT peaKiuu, MOJIb, MOJISPHBIA 00BEM,
pacTBOp, DJJEKTPOJMUTBL, HEIIEKTPOJIUTHI, DJIEKTPOIUTHYECKAs IUCCOLMALMS,
peaKMu MOHHOIO0 OOMEHa, KaTajlu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIe peakuuH, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakuuu,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE, aJUIOTPOIHS,
aM(pOTEepHOCTh, XHMMHYECKasl CBsI3b (KOBAJIGHTHAs, HWOHHAs, MeTaJuIMyecKasi),
KPUCTAJUIMYECKAsT PElIETKA, KOPPO3Us METAIOB, CIUIABBI, CKOPOCTh XMMHYECKOM
peakuuu, npeaenbHo gonycrumas konueHrpauus [1/1K Bemectsa;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U MPUMEHATH 3TH
MOHATHS NIPU ONMCAHUHU BEIIECTB U UX NPEBPALLECHU;

® [UCIIOJIb30BaTh XMMHMUYECKYIO) CHMBOJIMKY JJIA COCTaBJIEHHUS (POpPMyN BEUIECTB M
YPaBHEHUN XUMUYECKUX PEAKLIUM;



OMpENENATh BAJIECHTHOCTh W CTENEHb OKUCIECHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUAX PaA3JIMYHOIO COCTaBa, NMPUHAJUJICKHOCTh BEIIECTB K ONpPEACIEHHOMY
KJIaCCYy COEMHEHMH 110 (hopMyJiaM, BUJl XUMUUECKOU CBsI3U (KOBaJICHTHAsl, MOHHAs,
METaJUIMYECKasi) B HEOPraHMYECKUX COEAMHEHUAX, 3apsii MOHA [0 XUMHUYECKOU
dbopmysie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX COCTUHECHHM,
TUIl KPUCTAIUIMYECKOU PEIIETKU KOHKPETHOI'O BEILIECTBA,

packpeiBatb  cmbica  [lepuomnueckoro 3axkona JI. WM. Mengeneesa wu
JEMOHCTPUPOBATh €r0 MOHMMAHHUE: OIMUCHIBATH M XapaKTEPHU30BaTh TAOIMUYHYIO
dbopmy Ileprmonnueckoil CUCTEMbl XMMHUYECKHUX AJIEMEHTOB: pa3iNyaTh MOHSATHUS
«rjaBHas noArpyima (A-rpynmna)» u «rmodounas nmoarpymnma (b-rpymnma)y, maibeie u
OoJbIIME  TMEpPUOMAbl, COOTHOCHTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCS B
MEePUOUIECKON TabNUIle, C YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsAl sapa, OOIlee YUCIO BJIEKTPOHOB U
pacrpezieieHue UX 0 JICKTPOHHBIM CJI0sIM), OOBACHATH 00IIKME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB 3JIEMEHTOB M MX COEAMHEHUN B MpEAeiax MajbIX MEPUOAO0B U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaccu(UIMpOBaTh  XMMHUYECKHE  DJIEMEHTHI, HEOpraHWYecKHWe  BEIleCTBa,
XUMUYECKUE peaKkuu (110 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIIUH BEILIECTB, 110
TerioBoMy d3(¢eKTy, 10 H3MEHECHUIO CTEMEHEW OKHUCICHHS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHElUpUUECKHEe XUMHUYECKHE CBOWCTBA
NpPOCTBIX W  CJIOXHBIX  BEUIECTB, TMOATBEpPXJas ONUCAHHE MPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;
COCTaBIIATh YpPaBHEHUS DJIEKTPOJUTHYECKON JMCCOLMALMUA KHUCIOT, MIENOYel U
COJIEH, TTOJIHBIC U COKPAIEHHBIE YpaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS
peakiui, MOATBEPKIAIOIIUX CYLIECTBOBAHUE TEHETUYECKOW CBSI3U MEXIY
BEILECTBAMU PA3JIMUHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOIO OalaHCca 3TUX PEaKIUii;

POrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BOZMOKHOCTH
MPOTEKAaHMSI XUMUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHYECKOr0 3JIeMEHTa 1Mo (OopMyJe COEIUHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOpE, MPOBOJIUTH PACUETHl MO YPABHEHHUIO XHUMHUYECKOM
peakiuu;

coOMI0aTh MpaBHUiia MOJb30BAHUS XUMHUYECKOM TMOCyAoM M J1abopaTOpHBIM
o0opyaoBaHUEM, a Tak)Ke MpaBuiia OOpaIleHHs] ¢ BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMA TI0  BBITIOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIIIEKUCIIOr0 rasa);
MPOBOJUTh PEAKIMHU, TMOATBEPKIAIOIINE KaYyeCTBEHHBI COCTAaB PAa3IMYHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cymbdaT-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS W HWOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEIIIECTB;



MIPUMEHSATh OCHOBHBIE ONEPAIIMUA MBICIUTEILHON JIESITEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMATH3aIINIO, BBISBIICHUE MPUUYUHHO-CJICICTBEHHBIX CBA3EH —
JUUISl U3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUNA, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOJIIOZIeHHE, U3MEPEHHEe, MOICITMPOBAHUE, IKCIIEPUMEHT (pealbHbIN U
MBICJICHHBIM ).
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