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®denepanpHas padboyasi mporpamMma Mo y4eOHoMy MHpeaMery «Xumus» (0a3oBbIi
ypoBeHb) (mpenMeTHass o00sacTh «EcTecTBEeHHO-HAy4YHBIE MPEAMETHI») BKIIOUYACT
MOSICHUTENBHYIO 3aIMUCKY, COJIepKaHUE O0yUEHHUs], INTAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS
POrpaMMbl [0 XUMHH, TEMATUYECKOE MJIAHUPOBAHHUE.

[losicHutenpHas 3amucKka OTpakaeT OOIIMe IEeNd U 33Jaud H3yYeHUs XHUMHUH,
XapaKTePUCTHKY TCHUXOJOTUYECKUX MPEANOCHUIOK K €€ M3YyYeHHUIO OO0YyYarolIMMHCS,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakXe MOAXOAbl K OTOOpY CcoJep:KaHus,
K OIPEICNICHUIO INIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydeHMsI PACKpBIBAaCT COJiepKaTelbHbIE JIMHUU, KOTOpPbBIE
npeajaratoTcs s 00s13aTeIbHOTO U3YYEHUSI B KaXJOM Kjlacce Ha ypOBHE OCHOBHOTO
obmero o6pa3oBaHwsL.

[TnanupyeMble pe3ysibTaThl OCBOCHHUS IMPOTPaAaMMBbl TI0 XHWMHH BKIIOYAIOT
JMYHOCTHBIE, METalpeAMETHBIE PE3yJIbTaThl 3a BECh MEpUOj OOYy4YEHHUsT Ha YpOBHE
OCHOBHOTO 00111er0 00pa30oBaHMsl, a TaKXKe MPEAMETHbIE JOCTHKEHUS O0y4arolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

IMNOACHUTEJIBHAA 3AIITMCKA

Pabouas mporpamma y4yeOHOro mpemmera «XuMmus» pa3zpaboTaHa B COOTBETCTBUU CO
CIEAYIOUIMMHA HOPMATUBHBIMU U PACIOPSIANTENBHBIMU JOKYMEHTAMMU:
= @enepanbHblii 3ak0H 0T 29.12.2012 Ne273-®3 «O06 oOpa3zoBaHuU B

Poccuniickon @enepanum».

= Vka3 [Ipesunenta Poccuiickoit @enepanuu ot 21.07.2020 Ne 474 «O
HAIIMOHAJIBHBIX 1EeNAX pa3Butus Poccuiickoit denepannu Ha MEpUO
1o 2030 rogay.

* Jlacmopr HaumoHanmpHOro mnpoekTa «OOpa3oBaHuE», YTBEPXKICH
npesuauyMoM Coeta npu IIpesuaente Poccuiickoir denepanuu mno
CTPAaTETMYECKOMY Pa3BUTHIO U HALMOHAJIBHBIM MPOEKTaM (ITPOTOKOJ
Nel6 ot 24.12.2018).

= [Ipuka3 MunucrepctBa npocsemenuss Poccuiickonn ®enepauun oT
12.08.2022 r. Ne732 «O BHeceHMM HU3MEHEHUN B (enepanbHbIA
roCyJapCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT CPEAHEro OOUIEro
oOpa3oBaHMsl, yTBEPKACHHBIN NprKa3oM MuUHUCTEpCTBa 00pa30BaHUS
u Hayku Poccutickoit @enepanmu ot 17 mast 2012 1. No413».

= JIpuka3 MunucrepctBa npocsemeHus Poccuiickot Penepaunu OT
23.11.2022 Nel014 «O06 YTBEPKICHUU dbenepanbHOI
o0pazoBaTeIbHON TPOTPaMMbI CPETHETO OOIIEro 00pa30BaAHU.

= JIpukaz MuHucrepcTtBa npocseueHus Poccuiickon dPenepauuu OT
22.03.2022 Nell5 «OO0 yTBepX IEHUU TOpsIKA OpPraHU3aALMN U
OCYILIECTBICHUSI 00pa30BaTeIbHON JEATEIBHOCTH IO OCHOBHBIM
o01reo0pazoBaTeTbHBIM porpaMmam — o0Opa3oBaTeIbHbIM

3
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nporpaMmaM HayajibHOrO OOIIEro, OCHOBHOI'O OOIIEr0 U CPEIHEro
o01iero oOpa3oBaHus».

[Ipuka3 MwunucrepcTBa npocsewmenus Poccuiickon Penepauun OT
21.09.2022 Ne858 «OO0 yrBepxkaAeHUU (enepaqbHOrO TMEePEUHS
y4eOHHUKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO MpU pean3aluu
UMEIOIINX TOCYJApPCTBEHHYI0 aKKpEOUTAILMI0 00pa3oBaTENbHBIX
nporpaMM HayajibHOTO OOIEro, OCHOBHOTO OOIIEro, CpEeAHEro
oOmero  o0Opa3oBaHUsS ~ OpPraHU3ALMIMH,  OCYIIECTBISIOIIUMHU
00pa3oBaTeIbHYIO JEATEIbHOCTh U YCTAHOBJICHUS MPEIEIBHOTO CpOKa
UCIIOJIb30BaHUS UCKITIOYEHHBIX YUCOHHUKOBY.

[Incemo MunucrepcTa mnpocsemienust Poccuiickonn Penepanuu OT
17.112022  Ne03-1889 «O wnampaBieHuu HHPOpMAIUN» (BMECTE C
«MHPOPMALIMOHHO-PA3BSCHUTENBHBIM ~ MHUCBMOM 00  OCHOBHBIX
U3MEHEHUSX, BHECEHHbIX B  (elepalibHbIi  TOCY/IapCTBEHHBIN
oOpa3oBaTeNbHBI CTAaHAAPT CpeAaHero obmero oOpa3oBaHUsA, WU
OpraHu3aluy paboThl IO €T0 BBEICHUION).

ITocTtanoBnenre ['JTaBHOrO TroCyIapCTBEHHOIO CAHUTAPHOIO Bpada
Poccuiickoit ®@eneparuun ot 28.09.2022 Ne28 «O06 yTBEpKICHUU
CaHUTAPHBIX MPABUII CII 2.4.3648-20 «CanurapHo-
AMUAEMHUOJIOTHYECKHE TpPEOOBaHUS K OpraHu3auusM oOOydeHus u
BOCIIMTAHUS, OT/BIXA U 03JOPOBJIEHUS JETEH U MOJIOIECKI».

IIpukaz MwuHuCTEpCTBA TpyJda M COUMAIBHOM 3allUThl Poccuiickou
@®enepaun = ot 18.10.2013  Ne544n  «O6  yTBepKIeHUU
npodeccuonanpHoro  cranaapra  «llegaror  (menmarormueckas
NesATEeNbHOCTh B c(epe  OMIKOJBHOrO, HayaldbHOTO  OOILEro,
OCHOBHOTO 00I1Ier0, cpeaHero ooiiero oOpa3oBaHusi) (BOCHUTATEb,
YUHUTEIIb)»»

Pacnopsikenne  Jlemapramenta oOmiero ooOpasoBaHusi  TomcKko#
obmactu ot 28.09.2018 Ne832-p «OO6 yrBepxnenun Konrenuu
pa3BUTUA  (PU3MKO-MATEMATHUYECKOTO U €CTECTBEHHOHAYYHOI'O
obpazoBanus Tomckoit obmactr Ha 2019-2025 rr.».
CaHUTapHO-3MTUJIEMUOJIOTHYECKUE  TpeOOBaHUSI K  YCTPOMCTRBY,
COJIEP KaHUIO M OpraHu3aluu padboThl 00pa30BaATENbHBIX OpraHU3AIMMA
U JIpyTUX OOBEKTOB COLUAIBHON HMHPPACTPYKTYpPHl ISl JE€Ted U
MOJIOZIKH B YCIOBHUSX PACIPOCTPAHEHHUS] HOBOW KOPOHABUPYCHOM
unpexuu ~ (COVID-2019),  yTBepkaeHHbIE  MMOCTAHOBJICHUEM
['maBHOrO TrOCYIapCTBEHHOTO CaHMTAapHOro Bpada Poccuiickoi
@eneparuun ot 30.06.2020 Nel6 (3apeructpupoBan  24.03.2022
Ne67884).
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= [Iporpamma pazsutuss MAOY COII Ne 67 r. Tomcka Ha 2020-2024
rr. «K coBpeMeHHOMY KadecTBY 00pa3oBaHUs Yepe3 MPOPIIIN3AIHIO 1
colanu3anuio yvammuxcst mkoss IIpuka3z ot 16.04.2020 Ne77-o.

YcraB MAOY COLI Ne 67 r. Tomcka. YTBepxkaen 18.11 2015r.

[IporpamMmMa 1Mo XUMHUU Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHHs COCTaBJICHA
HAa OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS OCHOBHOIl 00pa3oBaTeNIbHOM
IporpaMMbl OCHOBHOTO o0mero oOpazoBanusi, mpenactaBieHHbix B OI'OC 00O,
a TaKke Ha OCHOBE (QeepalibHON pabdodeil MmporpaMMbl BOCIHTAHHUS M C y4ETOM
KOHIIETIIMMA TpernojaBaHusi ydeOHOro mnpeamera «XuMHUsS» B 00pa3oBaTEIbHBIX
oprannsanusx Poccuiickon denepannn.

[IporpamMma mo XxuMuu pa3paboTaHa C HENbIO OKa3aHUS METOIUYECKONW MOMOIIU
YUUTENIO B CO3JJaHUU paboyeil mporpaMmbl IO y4eOHOMY MPEAMETY.

[Iporpamma o xumMuu Ia€T OpeacTaBiICHUE O LENAX, 00IIel cTpaTeruu o0y4yeHus,
BOCIUTAHUA W  Pa3BUTHS  OOydYaroIIMXCS  CpPEACTBAaMU  Y4eOHOTO  MpEeaMeTa,
yCTaHaBIMBAaeT  00s3aTeIbHOE  NPEIMETHOE  COAEpXkKaHHE,  IpeayCMaTpUBAET
pacnpe/iesieHre ero 1o KjaccaMm U CTPYKTYPUPOBAHUE I10 pa3ziesiaM U TeMaM MporpamMmbl
N0 XUMHUHU, ONpEIeNseT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COZIepKaHUsl, PEKOMEHAYEMYIO IOCIIEIOBATEIbHOCTh M3YyYEHHUS XUMHUU C YYETOM
MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3pAacTHBIX OCOOEHHOCTEW O0O0ydYarolMXcCsi, ONpeAessieT BO3MOXKHOCTH  IpelMeTa
JUIs peayin3allud TPeOOBAaHUM K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 0Opa3oBaTEIbHOM
nporpaMMbl Ha YpPOBHE OCHOBHOTO O0IIEero oOpa3oBaHUsl, a Takxke TpeOOBaHUMN
K pe3ysibTaraM OOy4YeHUs XMMHUHM HAa YpOBHE LeJed M3y4eHHs MpeAMETa U OCHOBHBIX
BUJIOB yu€OHO-TIO3HABATEIBHOMN JEATEIBHOCTH 00y4aroIerocs no OCBOEHUIO Y4eOHOTO
COJIEpXKaHUSI.
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3HaHWE XHMMHMM CIYXKUT OCHOBOM i1  (OPMUPOBAHUS MHUPOBO33PEHUS
oOyJaromerocsi, ero MpeJCTaBICHUN O MAaTePUATIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb
urparot (GopMupyeMble XHMHUEH INPEICTABICHUS O B3aUMOIIPEBPAILECHUSAX SHEPruu
U 00 DHBOJIIOLMU BEIIECTB B MPHUPOAE, O MyTAX PELIEHUS TNOOAIBHBIX MpodIeM
YCTOMYMBOIO PAa3BUTHS YEJIIOBEUECTBA — CBIPHEBOM, DJHEPreTHUYECKOM, IHILEBOU
U DKOJIOTUYECKOM O€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3aluyd BO3MOKHOCTEW [UIsl CaMOpa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011el U (PyHKIIMOHATBHON I'PAaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIIJIEHUS M TBOPYECKUX CIOCOOHOCTEM
oOydJaromuxcsi,  HAaBBIKOB ~ HUX  CaMOCTOSTENbHOM  y4eOHOM  JesATENbHOCTH,
OKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX  YMEHUH, HEOOXOJUMBIX  Kak
B TIOBCETHEBHOM JKM3HU, TaK U B IPO(ECCUOHATIBHON JEATENIbHOCTH;

3HAKOMMUT CO CIeUU(UKON HAYYHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIJa HA EIUHCTBO IPHUPOABI U 4YEJIOBEKA, SBISECTCS OTBETCTBEHHBIM 3TaIlOM
B (POPMUPOBAHUU €CTECTBEHHOHAYUYHON rpaMOTHOCTH 00Y4arOIIUXCS;

CHOCcOOCTBYET (POPMUPOBAHMUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHbBIM
3HAHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B KOJIOTMUYECKOE 0Opa30BaHUE
00yJarommMXxcs.

JlanHple HampaBiieHHs B OOYYEHMM XHUMHH OOECHEUYMBAIOTCS CHEU(pUKON
CoJIepKaHusl yueOHOro MpeMeTa, KOTOPBIN SBIISETCS NEAarorn4eck alalTupOBaHHBIM
OTpakeHHEM 0a30BOM HAyKU XMMUU Ha ONPEIEIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO OOLIEro 0Opa3oBaHUs OpPUEHTUPOBAH
Ha OCBOEHME OOYyYarOUIMMHUCSA CHCTEMbl IEPBOHAYAIBHBIX MOHITHI XHMHH, OCHOB
HEOPTraHWYECKON XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHSATUN OpPraHUYeCKOn
XUMUH.

CrpykTrypa coaepkaHusi NporpaMMmbl IO XUMHH C(HOPMHUPOBAHA Ha OCHOBE
CHUCTEMHOTO NoJ1xo0/1a K €€ uzydyenuto. CopepkaHue CKIaIbIBAETCS U3 CUCTEMbI TOHATUI
0 XMMHYECKOM 3JIEMEHTE W BEUIECTBE M CHUCTEMbl MOHSITHH O XHMMHUYECKOW PEAKIUU.
O0e 5T cucTeMbl CTPYKTYpHO OPraHM30BaHbl IO MPHUHLMUITY MOCIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MTPEACTABICHUI pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOIO 3aKOHA XMMUHU;

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

IpeiCTaBlICHUN 00 ANEKTPOIUTHUECKON TUCCOIMAIIMHU BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHHS PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKHU TOJIYYCHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJJHOTO YPOBHS K JAPYTrOMY,
BBIMOJHAS (PYHKIIMM OOBSICHEHHS U TPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUSA U
BO3MOYKHOCTEM MPAKTHYECKOTO MPUMEHEHHS W TIOJYYEHHMS] M3y4aeMbIX BEILECTB.
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OcBoeHue nporpaMMsbl M0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS
0 XMMHYECKOW COCTAaBJAIOIIEM HAay4YHOM KAPTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOU
MIPUPO/IbI, IECHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IO3HaHUA B HAYKE.
N3yyeHue XuMuu MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUM U3 paHee U3yUYEHHBIX YUYEOHBIX
npeameToB: «Okpyxatromuii Mup», «buosorus. 5—7 kmacce» u «dusuka. 7 Kiaacey.

[Ipu u3yyeHUU XUMUU MPOUCXOAUT (OPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOU
HAayKl Kak 0O0JIaCTM COBPEMEHHOI'O ECTECTBO3HAHHUS, NPAKTUYECKON JeATEIbHOCTH
YelloBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KyJNbTYpbHl. 3ajada ydeOHOTro
peaMeTa COCTOMT B (DOPMUPOBAHMM CUCTEMbl XMMHYECKMX 3HAHUW — Ba)KHEUIIUX
($akTOB, MOHATHUN, 3aKOHOB M TEOPETUYECKUX IOJOKEHUH, JOCTYMHBIX 000OIICHUN
MHPOBO33PEHYECKOTO XapaKTepa, S3blKa HAayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM
NO3HAHUA I[P U3YYEHUM BEUIECTB M XHMHYECKUX peakiuil, B (OpMHPOBAHUU
U Pa3BUTUU TO3HABATEIBHBIX YMEHUW W MX NMPUMEHEHUWU B Y4eOHO-TIO3HABATEIHHOU
U y4yeOHO-UCCIIEIOBATENLCKON  JESITENbHOCTH, OCBOCHHUU IpaBui  0O€3011acHOTO
oOpalnieHus ¢ BeUIeCTBaMU B TOBCEIHEBHOM KU3HHU.

[Ipy u3yyeHUM XHMMHUU Ha YpPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUS Ba)KHOE
3HaYeHUE NMPUOOPENN TaKue 1, KakK:

(dopmupoBaHue VMHTEIJUIEKTYJIBHO pa3BUTON JUYHOCTH, rOTOBOM
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOATEIbHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a/1alTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

HaIpaBJIECHHOCTh OOYYEHHS Ha CHUCTEMAaTUYECKOE MPUOOIIEHHE OOYyYaArOIINXCS
K CaMOCTOSATEJIbHON ITO3HABATEJIbHOM JEATEIBbHOCTH, HAyYHBIM METOJaM II03HAHMS,
(bopMHPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMHH;

oOecrieyeHne yciaoBUi, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO O0YHAOIIMMUCS OTIbITa
pPa3HOOOpa3HOW JEeATENbHOCTH, MO3HAHWSA W CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB
(KTHOYEBBIX KOMIMETEHIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE JIs Pa3IuYHbIX
BUJIOBJICSTEIILHOCTH;

dbopmupoBaHue oOmie QyHKIIMOHATBHON M €CTECTBEHHO-HAYYHON T'PaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSACHATH U OLICHUBAThH SIBJICHUS OKPYXKAIOIIEr0 MUPA, UCTIONb3Ys
3HAHMS U ONBIT, MOJYYECHHbIE NPHU WU3YYEHUU XHMHUH, NMPUMEHATH WX IMPU PEIICHUU
npo0seM B NOBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

(dopMupoBaHrue y oOydaroluxcss T'yYMaHHUCTHUYECKUX OTHOIIEHUN, MOHMMaHUs
LHEHHOCTH XUMHUYECKUX 3HAHUU JUIsi BBIPAOOTKH HKOJOTHYECKH 11eJ1ecO00pa3HOro
NOBENIEHUS B OBITY U TPYJOBOU JEATEIBHOCTH B LEJISIX COXPAHEHHsI CBOETO 3/10pPOBbS U
OKPY’KaroIEeW TPUPOTHON CPEIbl;

pa3BUTHE MOTHUBAIMM K  OOY4Y€HHIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO
¥ CAMOBOCIIUTAHHUIO Ha OCHOBE YCBOEHHS O0OIIEUETIOBEUECKUX [ICHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOpY NMPOdUIIS U HAPaBICHHOCTH JadbHEUIero o0y4eHusl.

OO6miee yMcIO YacoB, PEKOMEHJIOBAHHBIX A WU3ydeHUs xumMuu, — 136 dacos:
B 8 kiacce — 68 gacoB (2 yaca B Hememo), B 9 kimacce — 68 yacoB (2 yaca B HEJEIIO).
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JIist KaKJI0TO Kjlacca MpeayCMOTPEHO pPe3epBHOE yueOHOE BpeMsi, KOTOPOE MOMKET
OBITh MCIIOJIF30BAHO YYACTHUKAMH 00pa30BaTEIbHOTO Mpoliecca B LEIsIX (OPpMUPOBAHUS
BapUATHUBHOMN COCTABJISIONICH cofiep kaHusI KOHKPETHOM paboueit nporpamMmsl. [Ipu aTom
oOsi3aTenbHas (MHBapUaHTHAs) YacThb COJEpPXAHUS TMpeaMeTa, YCTaHOBJICHHAas
npuUMepHON pabodei mporpaMMoil, U Bpemsi, OTBOJAUMOE Ha €€ U3yueHue, TOJKHBI ObITh
COXPAHEHBI MTOJTHOCTBIO.
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COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaILHbIE XUMUYECKUE IOHATHUS

[Ipenmetr xumuu. Posib XuMHUM B )KU3HU YEJIOBEKA. XMMUS B cUCTEME HayK. Tena u
BeniecTBa. Ousznueckre CBOMCTBA BEIIECTB. ATrperaTHOE COCTOsSIHME BellecTB. [lonarue
0 METojJax IMO3HaHus B XuMHH. YucTele BemiecTBa M cMecH. CrocoObl pazeieHus
cMeceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371€MEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThie U COXKHBIEC BEIIECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumudaeckas ¢dopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcCUTEIbHAsA aTromMHas wmacca. OTHoOcHTeNIbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTa B COCUHEHUH.

KonuyectBo BemnectBa. Mosib. MossipHas Macca. B3auMoCBsI3b KOJTUYECTBA, MACChHI
U 4Yuclia CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacd€Tel mo dopmyliaM XHUMHYECKHX
COCJIMHCHUU.

OU3NYECKUE U XUMAYECKHE SIBIICHUA. XUMHUYECKAsl PEaKIUs U €€ MPU3HAKH. 3aAKOH
COXpAaHEHUSI MAacCChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukarus XMMUYECKUX
peakiui (CoeIMHEHUsI, Pa3JI0KEeHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IOCYAOHM, MpaBUjiaMu paboThl B J1abopaTopuu u
npuémamu oOpaiieHuss ¢ J1abopaTOpHBIM OOOpPYJOBAaHUEM, HM3YyUYECHHUE U OIMCAHUE
(bu3nYeCcKX CBOMCTB 0Opa3I[OB HEOPTaHUUECKUX BEILIECTB, HAOMIOJCHUE (PU3UUYECKUX
(1aBieHUE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYNKE, KUTICHUE U KOHAEHC AU
BOABbI) M XUMHUYECKUX (TOpEHHE CBEYM, NPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOM) SIBIEHUM, HAOJIOJIEHWE W OINHMCAHHME TMPU3HAKOB
MPOTEKaHUSI XUMUYECKUX peakiuil (pas3lioKeHUe caxapa, B3aUMOJICHCTBHUE CEPHOMN
KHUCJIOTBI ¢ XJIOpUAOM Oapus, pasinokenue ruapokcuaa meau (1) mpu HarpeBanum,
B3aMMOJICHCTBHE Kene3a ¢ pactBopoM coiu menu (II), nzydenne cnoco6oB pazaeneHus
cMeceid (C TIOMOIIBIO MarHuTa, (QUIBTpPOBAaHWE, BBIMAPUBAHUE, JUCTHILISALINSA,
xpoMarorpadusi), MpoOBEACHUE OYUCTKU MOBAPEHHOU COJIM, HAOIIOJEHUE M ONUCAHUE
pe3yJbTaTOB MPOBEACHUS ONbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl,
CO3JIaHHE MOJIeJIel MOJIEKYJ (IIIapOCTEePKHEBBIX ).

BaxHellline npeacTaBUTE/IM HEOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech ra3os. CoctaB Bo3ayxa. Kuciopoa — 37€MEHT U IPOCTOE BELIECTBO.
Haxoxnenue kucimopoaa B mpupojie, GU3NUYECKUe M XUMUYECKUE CBOMCTBA (peakiuu
ropeansi). Oxkcuapl. [lpumenenune kucinopoma. CrnocoObl TOMy4YEeHHUS KHUCIOPOIa
B JlabopaTtopu M TPOMBINUICHHOCTH. KpyroBopoT kucimopoga B mpuponae. O30H —
AIJTOTPOITHAS MOAU(pUKALIUS KHCJIOPO/JIa.
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TeroBoit 3(pPexkT XMMHUYECKON peaklnH, TEPMOXUMHUYECKUE YPaBHEHHUS, 3K30-
U JHAOTEPMHUYECKME peakuuu. TOIIMBO: Yroib W MeETaH. 3arpsi3HEHHE BO3/AyXa,
YCHJICHHE MapHUKOBOTO 3 PeKTa, pazpylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT U mpocroe BeniecTtBo. HaxoxzaeHue Bomopona B HPHUPOJE,
dbu3nUecKkue U XMMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI noxyyeHus. Kucnotel u
COJIH.

MoutsipHbIi 00BEM Ta30B. PacdéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnueckne cBOMCTBA BoAbL. Boxa kak pactsopurens. PactBopsl. Hacklennsie u
HEHACBILIEHHBIE pacTBOPHI. PacTBOpHMOCTH BellecTB B BoAe. MaccoBasi 10Jisl BEIIeCTBa
B pacTBope. XMMHUYECKHe CBOICTBa BoJbl. OcHOBaHUs. Poilb pacTBOpOB B IPHUPOAE U
B )KM3HHU 4esioBeKa. KpyroBopot Bojbl B pupoe. 3arpsi3sHEHUE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHenuit. Oxcunbl. Knaccuduxanus
OKCHJIOB: cojieo0pasyromiue (OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HecoseoOpaszyronme. HoMenknatypa okcuoB. du3nyeckue U XMMUUYECKUE CBOMCTBA
okcuIoB. [lonyuenne okcuaos.

OcHoBanus. Knaccudukanus ocCHOBaHMI: MIETOYA U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuid. @OU3NYECKME W XHWMHUYECKHE CBOMCTBA OCHOBAHUM.
[TonyyeHrne OCHOBaHHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHoCcTH MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coieil. Duznueckue M XHMHYECKHE CBOWCTBA COJIEH.
[lonyueHue conen.

['eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuii 5Kcnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpKaHHUsI KUCIOPOJa B BO3[yXe, IOJTyYEHHE,
coOMpaHue, pacno3HaBaHME€ M M3YYEHHE CBOICTB KHUCIOPOJa, HaOMIIOACHHE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJOM MU YCIIOBHS BOBHHUKHOBEHHS M IPEKPAILCHHUS
ropenus (mokapa), O3HaAKOMJICHHE C 00pas3laMyd OKCHUJOB M OIMCAHUE WX CBOMCTB,
NoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB BojaOpoJa (ropeHue),
B3auMojeiictBue Bomopoaa ¢ okcupom Mmead (1)  (BO3MOXKHO —HCHOJIB30BaHUE
BUJIEOMATEpUAJIOB), HAOJI0IeHHE 00pa3I0B BEIECTB KOJIMUECTBOM 1 MOJIb, HCCIIeIOBAHUE
0COOEHHOCTEN PacTBOPEHHMSI BEILECTB C PA3IMYHON PaCTBOPUMOCTBHIO, TPUTOTOBICHHUE
PacTBOPOB C ONMPEACIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA, B3aUMOICCTBUE
BOJbl C MeTaulaMu (HaTpueM ¢ KajibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIEJOBAHUE OOpa3llOB HEOPTaHWYECKUX BEIICCTB PA3TMUHBIX
KJIACCOB, HA0JIIOJIEHUE U3MEHEHHUS OKPACKU MHIMKATOPOB B PACTBOPAX KUCIIOT U ILIETI0YEH,
usydeHue B3aumojeicTBus okcuaa meau (1) ¢ pacTtBopoM cepHOM KHCIOTBI, KHCIOT
C METaUlaMHM, PEaKUUi HEeUTpalIu3aluy, MNOJYYECHUE HEpPaCTBOPUMBIX OCHOBaHHM,
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BBITECHEHHME OJJHOTO METAJJIa IPYTUM U3 pacTBOPA COJIU, PEHICHUE SKCIIEPUMEHTAIbHBIX
3aaa4 no teMme « BaxxHenmme Kiaccbl HEOPraHUYECKUX COCTUHECHUIN.

Hepuoanyeckuin 3akoH u Ilepumoamyeckasi cucreMa XHUMHYECKHX JJIEMEHTOB
A.A. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b. OKHUCIHUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBbie MOMBITKH KIacCU(DUKAIMH XUMUYECKUX 3JeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX JJEMEHTOB (ILEJIOYHbIE U IIEIIOYHO3EMENbHbBIE METaUIbl, TaJIOTEHBI,
WHEPTHBIETa3bl). DIIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCUIBI U THIPOKCH/IBI.

Ileppnonmueckuit 3akoH. llepmoanueckass cucTeMa  XHMHMYECKHX  JJIEMEHTOB
J.N. MenneneeBa. KopoTkonepruoaHas u JianHHONepuoaHas Gopmel [lepuoanueckoit
cuctembl xuMuueckux nemeHToB .M. Menneneesa. [leproab! u rpynmbl. @uzndeckui
CMBICJI IOPSIKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB aTomHbIX saep. M3oromsl. Onektponsl. CtpoeHue
3JEKTPOHHBIX 000J0YEK aTOMOB NEPBBIX 20 XMMHUYECKUX A1eMeHTOB lleproanyeckoit
cucremol JI.W. Menneneea. XapakTepuCTUKa XHMHMYECKOIO DJJIEMEHTAa II0 €ro
nonoxxeHuto B [lepuoanueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS paadyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IIEPUOJAM.

3nauenue [leproanueckoro 3akoHa u Ileprognueckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB U1 pa3BUTHUS HayKu U npakTuku. .M. Mennenees — yu€Hblii U rpakJaHuH.

Xumuueckass  cBA3b. KoBaseHTHas  (moJsisipHass M HENOJsIpHasi)  CBA3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus. OKHCIUTEIbHOBOCCTAHOBUTENIbHBIE peakuuu. [Iporeccsl
OKHCJICHHS M BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHHe oOpasloB BEHIECTB METAaUIOB M HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJAPOKCUJA IMHKA C pacTBOpaMHM KHUCJIOT U MIEJ0YeH, MPOBEICHUE OIBITOB,
WUTFOCTPUPYIONIUX MPHUMEPBl OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUN (TOpeHue,
peaKIuy pasyIoKEHUsI, COCTUHCHUS ).

Mesicnpeomemmuvie ces3u

Peanmuzanus MeXNpeaMETHBIX CBS3€d TNpH HW3YYCHWHM XUMHH B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHSITUH, TaK
Y TIOHSTHM, SBJISIOIIUXCS CHUCTEMHBIMH [UISI OTHACIBHBIX MPEAMETOB E€CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIE TIOHSTHSI: HAYyYHBINA (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(pUKAIUI, IEePUOIUNIHOCTh, HAOIIOJAECHUE, SKCIECPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®du3uKa: MaTtepusi, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHJ, U30TOIIBI,
PaMOaKTUBHOCTh, MOJIEKYJIa, DJJIEKTPUUECKHI 3apsii, BEIIECTBO, TEI0, OO0BEM,
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arperaTHoe COCTOSHHE BEIECTBA, ra3, PU3NYCCKUE BEIWYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, TIJTaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TTOPOJIBI, MTOJIC3HBIS
MCKOIIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BeiecTBo 1 XMMUYeCKas peakus

Ilepuonuueckuii 3akoH. llepmoandeckas cUCTEMAa  XHMHYECKHX  BJIEMEHTOB
J.M. MenneneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX NEPUOMNOB, KAIHS, KAJIBLUSA U UX COCAUHCHHI
B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [lepnoandeckoi cucteMe U CTPOEHUEM HUX
aTOMOB.

CrpoeHune BeniecTsa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOWCTB BENIECTBA OT THINA KPUCTAUIMYECKOM PEMETKM W BUIA
XUMUYECKOU CBS3H.

Knaccudpukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIUXCA K PA3IMYHBIM KJIacCaM HEOPraHUYECKUX COCIUHEHUN,
TE€HETUYECKas CBSI3b HEOPTaHWYECKUX BELIECTB.

Knaccudpukanus  XMMUYECKMX  peakUMii MO  pa3idyHbIM  [pU3HAKaM
(MO YMCILy M COCTaBy Y4YacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(DdekTy,
0 M3MEHEHMIO CTENEHEW OKHUCIEHHMS XHMMHYECKHMX 3JEMEHTOB, IO OOpPaTHUMOCTH,
II0 YYacCTHIO KaTaJM3aTopa). JK30- M dHJOTEPMHUECKHE PEAKIUH, TEPMOXUMHUYECKUE
YPaBHEHUS.

[lonsiTue O ckopocTH XuUMHUYECKOM peakiuu. [loHsTne 00 o00paTuMbIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX M TIeTEepPOre€HHBIX
peakuuax. Ilonmstme o  karaimmse. IloHAaTHE O  XMMHYECKOM  PaBHOBECHHU.
@DaxTOophl, BAUAIOMIME HA CKOPOCTh XMUMHUYECKON PEAKIUU U IOJ0KEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCANTETBHO-BOCCTAHOBUTENIBHBIC peakuuu, AIEKTPOHHBIN Oastanc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHOM peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C UCIIOJIBb30BAaHUEM METOIa 3JIEKTPOHHOTO OasiaHca.

Teopust 3IEKTPOIUTUYECKON NHCCOLUMALNN. DJEKTPOJUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, aHmoHbpl. MexaHuU3M JOUCCOLMALIMM BEMIECTB C PA3JUYHBIMU BUIAMU
XxuMuyeckoi cBs3u. Ctenenpb guccouuan. CUabHbIE U CIa0ble AIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCJIOBHUS TMPOTEKAHHWS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE ¥ COKpAIIEHHBIE HOHHBIE ypaBHEHUS peakiuii. CBOICTBA KUCIOT, OCHOBaHUH U
COJIel B CBETE MPENCTaBICHUN 00 AJIEKTPOIUTHUECKOU aucconmanuu. KadecTBeHHbIC
peaxkuuun Ha VOHBI. [TonsTne 0 TUAPOIIU3E COJIEH.
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Xumuyeckuii sKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTAUIMYECKHX PEMETOK  HEOPraHWYECKHX
BEII[ECTB — METAJUIOB U HEMETAIOB (rpaduTa U anMasa), CIOXKHBIX BEUIECTB (XJIopuaa
HATpHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKLMH OT BO3JIEHCTBHS
pa3nuuHBIX (HAKTOPOB, HCCIENOBAaHUE DSJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
npoliecca IUCCOIMAIMU KUCIOT, IIeJIoYe 1 cosieil (BO3MOXKHO HCIIOIb30BaHUE BHUIEO
MaTepHalioB), IPOBEACHHUE OIBITOB, HWILTIOCTPUPYIOIINUX TPU3HAKH MPOTEKAHUS pEAKIUI
MOHHOTO 0OMeHa (00pa3oBaHUE OCa/iKa, BBIJCICHUE ra3a, 00pa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKUUN (FOpEHHUE,
pEaklUUHu pa3NOKEHUS, COCOUHEHUs), PACIHO3HABAHUE HEOPraHMYECKUX BEUIECTB
C IOMOIIIbIO KAUECTBEHHBIX PEAKIIMI HAa MOHBI, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTaJunibl 1 HX COCTUHECHUSA

OO6m1as xapakTepuCcTHKa rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHbIE
creneHu okucienus. CtpoeHue u (U3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XUMUYEeCKHE CBOIICTBa Ha mpuMepe Xjopa (B3aUMOACWCTBHE C METaJUIaMH,
HEMeTaJulaMH, 1enoyamu). XsopoBoaopoa. ColisiHas KUCIO0Ta, XMMUYECKUE CBOMCTBA,
NIOJIy4eHHUE, IPUMEHEHME. J[elicTBHE XJIOpa M XJIOPOBOAOPOJIa Ha OPTaHM3M YEJIOBEKa.

Baxueiimme XJ10puibl U UX HAXOXKICHUE B IPUPOJIE.
OO01as xapakrepucTrka 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (QU3NYECKue CBOICTBA MPOCTHIX
BEILECTB — KUCIOPOJAa U Ccepbl. AJUTOTPOITHbIE MOAU(DUKALIMN KUCIOPOJia U CEPBI.
Xumunyeckue cBorictBa cepbl. CepoBOAOPO, CTPOCHUE, PUZNYECKUE U XUMUYECKHUE
cBoiicTBa. OKCHIIBI cepbl KaK IPENCTABUTENIN KHCIOTHBIX OKCHIOB. CepHas KHCIIOTa,
¢u3nUecKkue U XMMUYECKHE CBOMCTBa (0OLIME Kak MpEeACTaBUTENs Kilacca KUCIOT U
cnienupuyueckre). XMMUYECKHE PEaKIln, JIKAITUe B OCHOBE MPOMBIIIJIEHHOTO CII0c00a
MOJy4Y€HUs CEpHOM KUCIOTHI. [IpuMeHeHne cepHoil KUcaoThl. COM CEpHOU KHUCIOTHI,
KayecTBEHHasi peakuus Ha cyiabdar-uoH. Haxoxxaenue cepbl U e€ COEAMHEHUN
B IpupoJe. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSMU CEPBI
(KUCHOTHBIE TOXAM, 3arPsI3HEHNE BO3AYyXa U BOJIOEMOB), CITOCOOBI €T0 PEI0TBPAILCHHUS .
O6mas xapakrepuctuka 3eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIEHUSA. A30T, pacCIpOCTpAHEHHE B IPUPOAE, (PU3UUECKUE U
xumuyeckue cpoiictBa. KpyroBopor azora B mpuponae. AMMUak, ero (pusnyeckue u
XUMHUYECKHE CBOICTBa, MolyueHue U npumeHenue. Coim aMMOHUS, UX (U3HYECKUE
Y XMMHYECKHUE CBOICTBA, MpruMeHeHue. KauecTBeHHas peakiysi Ha HOHbI aMMOHMS.
A3oTHas KucioTa, €€ mojaydyeHue, (pusnueckrue U XMMHUYECKHue CBOWCTBa (00IIME Kak
IpeICTaBUTEINsI Kilacca KUCIOT U crienuuyeckue). Mcnonb30BaHne HUTPATOB U COJIei
aMMOHHMSI B KayeCTBE MHUHEpAIbHBIX yAOOpeHHH. XHMHUUYECKOe 3arpsi3HEHue
OKPYXAIOIEH Cpellbl COEAUHEHUSIMU a30Ta (KUCJIOTHBIE JOXK/H, 3arpsA3HEHUE BO3yXa,
no4Bkl U BoJI0EMOB). Docdop, amtoTponHeie Moaudukanuu dochopa, Guznueckue u
xumudeckue cBoiicta. Oxcua dochopa (V) u pocdhopHast kuciaora, Gpusrueckue
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U XUMHUYECKHE CBOWCTBa, mnosydeHue. lcnonb3oBanue ¢QocdaroB B KauecTBe
MUHEPAIbHBIX yI00PEHHIA.

O61as xapakTepucTtuka 3neMeHToB [VA-rpymnibsl. OcoOeHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTENEHW  OKHCICHUA. YTIEpoJ, aUIOTPONHble  MOAU(UKAIIIH,
pacnpocTpaHeHue B NpHUpoje, (PU3MUECKHME W XUMHUYECKHE CBOMCTBA. AcCOpOIus.
Kpyrosopot yrinepona B npupozae. OKCuabl yriepoaa, ux (Hu3nueckue U XUMUYECKHe
CBOWCTBA, JCHCTBHUE HA KUBbIC OPTAHU3MBI, ITIOJYUYECHUE U IPUMEHEHUE. DKOJIOTHYECKHE
npo6JieMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumore3a rimo0aibHOTO MOTETICHUS
KJIMMaTa, MapHUKOBBIA 3P ¢deKT. YToiapHas KUCIOTa M €€ CONu, UX (U3UYECKue H
XUMHYECKHE CBOMCTBA, MOTy4YeHe U NpuMeHennue. KauecTBeHHas peakiys Ha kKapOoHaT-
uonbl. Micnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJICHHOCTH U CETBCKOM
XO35MICTBE.

[lepBoHavya/IbHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoja (MeTaH, 3TaH, HTWIEH, aleTWUJIEH, 3TaHOJ, INIMIEPUH, YKCYCHas KHUCIIOTA).
[TpupoiHbIE HCTOUHUKH YTIIEBOAOPOJIOB (YIob, IPUPOAHBIN a3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHsSITHE 0 OMoJIOrnYecKu
BaXXHBIX BEIIECTBAX: JKHUpaX, Oelikax, YIrJIeBOAaX — W UX POJU B KU3HHU YEJIOBEKA.
MarepuanbHO€ €JUHCTBO OPIrAHUYECKUX U HEOPTaHUYECKUX COCINHEHUN.

KpemHuii, ero ¢pusnueckne U XMUMHUYECKHE CBOICTBA, MOJIYYEHUE U MPUMEHEHUE.
Coenunenust kpemMHus B npupojae. OOuue npeacrapiaeHus o6 okcuje kpemuus (IV) u
KpeMHUEBOU Kuciore. CUIMKAThl, UX HCIOJb30BAaHUE B OBITY, B MPOMBIIIIEHHOCTH.
Baxneiimme crpouTenbHbIE MaTepuaibl: KepamMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpoOiembl 0€30MacHOrO HCIOJIb30BAHUSA CTPOUTENIBHBIX MaTepUaloB
B [IOBCETHEBHOM KU3HHU.

Xumuyeckuu sKCnepumenm:

U3y4eHHe O0Opa3lloB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI,
IPOBEICHHE KAaUYE€CTBEHHBIX PEAKIMH Ha XJOPUI-UOHBI U HAOIIOJEHHE MPU3HAKOB HMX
POTEKaHMs, OMBIThI, OTpaXxarolue (U3NIecKue U XUMUYECKHE CBOMCTBA rajJoOreHOB U
UX COEAMHEHHUH (BO3MOXKHO HCIOJb30BaHUE BUJEOMATEPHANIOB), O3HAKOMJICHUE
¢ oOpasmamu XJIOpUAOB (TajJOreHHUIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl u e
COEIMHEHUSIMU (BO3MOKHO MCIOJIb30BaHUE BHJIEOMATEpUANIOB), HAOI0OJeHUE TTpoLiecca
0o0yrJIMBaHMs caxapa MoJ IeUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yUYEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEpPHOW KHUCIOThI, MPOBEJECHUE KaueCTBEHHOU
peakuuu Ha cynb(dar-uoH U HAONIOJICHHE IMpHU3HAKa €€ MPOTEKAHMs, O3HAKOMJICHHE
¢ (¢usmyeckuMu cBoWcTBaMu a3zoTa, ¢ochopa M HX COCAUHEHUH (BO3MOKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), 00Opa3llaMu a30THBIX U (POCPOPHBIX YyTOOpPEHUI,
NoJlyuyeHue, coOupaHue, paclo3HaBaHWE U M3y4YEHHE CBOMCTB aMMHaka, MpPOBEIACHHE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUA U (ocdaT-MOH M M3ydeHUE MPHU3HAKOB HMX
IIPOTEKAHUsI, B3aMMOJECHUCTBUE KOHIEHTPUPOBAHHOMW a30THOM KHUCIOTBI C MEJIbIO
(BO3MOXXHO HCHOJB30BAHHE BUIECOMATEPUATIOB), U3YUEHUE MOJENICH KPUCTAIUTMYECKUX
pemérok anMasa, rpadura, QysuiepeHa, O3HAKOMJIEHHE C MPOLECCOM aacopOLuu
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pPacTBOPEHHBIX BEILIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOrasa,
NOJlydYeHue, COOMpaHue, paAClO3HABAaHHE W HM3yUYEHHUE CBOWMCTB YIJIEKUCIIOrO Tasa,
MPOBEICHUE KAuEeCTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAT-UOHbI M HW3Yy4YEHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHME C  TPOJAYKIMEH  CUIIMKATHON
IPOMBIIUICHHOCTH, PELIEHUE SKCIEPUMEHTANBHBIX 3a7ady Mo Teme «Baxuelmue
HEMETAJUIbl U UX COCAMHEHUS.

MeTaJJIbl M X COeTUHEHHUA

OO6mras XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM HX
nosioxkeHus B Ilepuonnueckor cucreme xumudeckux 3neMeHToB .M. MenaeneeBa u

cTpoeHusi aToMoB. CTpoeHHE METAIOB. MeTalinuecKkasi CBA3b U MeTajlInyecKas
KpUCTAJUTMYECKas pEemETKa. ODJEKTPOXUMUYECKUM PsAJl  HANPSKEHUW METaJlIoB.
duznyeckue U XUMHIECKHEe CBOMCTBA MeTaJIOB. OOI1IHe ClIOCOOBI TTOTYYEeHUS METAJIOB.
[ToHsaTHE O KOPPO3UM METATIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yT'yH, TIOPATIOMUHHAKN, OpOH3a) U UX IPUMEHEHHE B OBITY W ITPOMBIIIICHHOCTH.

[Ilenounsie MeTaIbl: TOJOXKeHHE B Ileproanyeckol CHCTEME XUMHYECKHUX
anemeHTtoB J[.M. MenaeneeBa, CTpoeHHME HX aTOMOB, HAaXOXKICHHUE B MPHUPOJIE.
dusnyeckue W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpus U Kanus). OKCUIsl U
TUJIPOKCHUBI HATPUA U Kaiusl. [[puMeHeHne 1MeT0UYHbIX METAVIOB U MX COCTMHEHUI.

[IlemoyHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIHM: TIOJ0KEHUE B [leproanueckon
cucteMe xumuyeckux osneMeHtoB .M. MengaeneeBa, CTpO€HHME HX aTOMOB,
HaxoXJeHue B npupoje. duznueckne M XUMUUECKUE CBOWMCTBA MarHus M KaJbIlUs.
Baxwueiimme coenuHeHUs KalblUs (OKCHI, THAPOKCHI, coiH). JKECTKOCTH BOJABI H
CrocoO0bI €€ yCTpaHEHHUS!.

AmomuHuii: nonoxenue B Ilepuoguyeckoil cUCTEME XHUMHUYECKHUX HJIIEMEHTOB
.. MenneneeBa, CTpOE€HHE aroMa, HaxOXIeHHe B mnpupone. Dusznueckue u
XUMHUYECKUE CBOMCTBAa alfOMUHMSA. AMQOTEpHBIE CBONCTBAa OKCHUJIAa M THAPOKCHAA
aJIIOMHHHUS.

Kenezo: momoxenne B Ilepmogmyeckoil cuUCTEME  XUMHYECKUX  DJIEMEHTOB
JA.W. MenneneeBa, CTpoeHHE aroMa, HaxoxIeHne B mnpupoge. Duznueckue u
XUMHYCCKHE CBOMCTBA xkene3a. OKCHIbl, THApPOKCHabl U coiu xxenesa (11) u sxenesa (1),
HX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuil IKcnepumenm:

O3HAaKOMJIEHUE C 00pa3llaMu METAIJIOB U CIUJIABOB, UX (PM3UUYECKUMHU CBOMCTBAMH,
W3YyYE€HHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIOJIb30BAaHHE
BUJICOMATEPHUATIOB), 0OCOOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAIBIIUS U HATPHSI C BOJION
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPUAIIOB), UCCIIEI0BAHUE CBOMCTB XKECTKOW BOMDI,
nporiecca TopeHus Keje3a B KUCIopo/ie (BOZMOXKHO UCIIOIb30BaHUE BUIE€OMATEpUAJIOB),
MIPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEAKIIUI HA MOHBI (MArHusl, KaJbLUsl, AIFOMUHMUS,
nuHka, keneza (II) m xenesa (III), menu (II), HaOmroaeHUE W ONMUCAaHHE MPOIECCOB
OKpallIMBaHUs TJIAMEHU MOHAMH HATpPUsl, Kadus U KaJblKsa (BO3MOXKHO UCIOJIb30BAHUE
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BHUJICOMATEPUAIIOB), HCCieoBaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHJA ATIOMUHHUS U
TUJPOKCUJA IIMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3aJady 1o Teme «BaxHeilmue
METAJUIbI U UX COSTUHEHUI.

XuMHs U OKpY Kalouias cpeaa

BemecTtBa w Marepwansl B TOBCEAHEBHOW JKM3HM uYeJloBeKa. be3omacHoe
UCTIONb30BaHUE BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas momoms mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HCHHE OKpYXKamoIIeH cpeasl (mpeaenpHas JAOMyCcTUMAast
koHIeHTparusi BemecTB (manee — I[1/IK). Pormp Xumum B pemieHUH SKOJIOTUYECKUX
npobJieM.

Xumuueckuii IKCnepuUMenm:
u3ydeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBBI METaJUIOB, IOJUMEpPHBIC
MaTepHabl).

Meocnpeomemuule cés3u

Peanmzamusi MeEXIpeIMETHBIX CBsi3ed mNpu u3ydyeHUHM xumuun B 9 Kiacce
OCYIIECTBIISIETCS Ue€pe3 UCIIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHITHIA, TaK
U TIOHSITHH, SIBISIOMIMXCS CUCTEMHBIMH JUIS OTACIBHBIX IPEAMETOB €CTECTBEHHO-
HAYYHOTO [UKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaln3, CHUHTE3, KIacCUpUKalus, TMEePUOIUIHOCTh, HAONIOJCHUE, OSKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MU3MEPEHHUE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(P(EKT, TEXHOIOTHs,
MaTepuaibl.

®dwuszuka: mMaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], HU30TOIHI,
PaZ0aKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUHN 3apsi]i, MPOBOJHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMETKA, CIUIaBbl, (U3NUYECKUE
BEJIMYMHBI, €AUHUIIBI HM3MEPEHHUs, KOCMHYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
CounHize.

buonorusa: ¢orocuHTe3, abixaHue, Ouochepa, BSKoCHCTEMA, MHUHEpaIbHbIE
y10OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEJIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOJIbI, TOJIE3HBIE
UCKOTIaeMblIE, TOILIINBO, BOJIHbIE PECYpPCBHIL.

16



denepanbHas padouas mporpamma | Xumust. 8-9 kiacchl (0a30BbIi yPOBEHB)

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIC PE3YJIBTaThl OCBOSHUS MPOrPaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHMs
JOCTHTAIOTCSI B XOA€ OOYYCHHS XUMHUU B CIAMHCTBE YYEOHOW M BOCHHUTATEIBHOU
JEATEILHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCUHCKHUMH COIIMOKYIBTYPHBIMU U
JyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMU, IPUHSATHIMHU B 00IIIECTBE MPaBHIIAMH U HOpMaMHU
MOBECHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATM3AIIAN
00yJarommxcs.

JInuHocTtHbIE pe3yIbTaThI OTpaXKaroT TOTOBHOCTbH oOydJaromxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TMO3WTHUBHBIX IEHHOCTHBIX OPHUEHTAIIN M PACIIUPECHHE
OIIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCITUTAHMSA:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY U
HAy4YHOMY HACJICJUIO, IOHUMAaHUs 3HAYEHUSI XUMUYECKON HAYKH B )KU3HHU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHON uHH(pOpManued O NepeaoBbIX
JOCTHXKEHUSIX M OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTpOICTBE MUpa U OOILIECTBA;

2) TPAKIAHCKOT0 BOCITUTAHMSA:

IPEICTABIICHNS O COLMAJIBHBIX HOPMAaX U MPABWIIAX MEKIMYHOCTHBIX OTHOLLIEHUN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, y4eOHO-
UCCJIEI0BATENBCKOW, TBOPYECKOW M JAPYTHX BHJIAX JACATENBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TPH  BBIIOJIHEHUM  Y4YEOHBIX,
MO3HABATEJIbHBIX 3a/1a4, BBINOJHEHUN XUMUYECKUX SKCIEPUMEHTOB, CO3/IJaHNN YYE€OHBIX
IIPOEKTOB, CTPEMJIEHHMS K B3aMMOIIOHMMAHHWIO M B3aUMOIIOMOLIM B IMPOLECCE 3TOU
y4eOHOH AesATEeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEIECHHE M MOCTYNKH CBOMX
TOBAapMIled C IO3WLIHMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJEACTBUMN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:

MHPOBO33PEHUYECKNE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABIIAIOLINE OCHOBY
JUIS. TIOHUMAHUSI CYIIHOCTHM HAy4YHOM KapTHUHBI MHpa, MPEACTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SAX YEJIOBEKa C MPUPOIHOM CpEeaoH,
0 pOJIM XUMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MTOJYY€HNE HOBBIX 3HAHUM IO XUMUHU,
HEO0OXOIMMBbIC 1151 OOBICHEHUST Ha0JII0/1aeMbIX TIPOILIECCOB U SIBJICHUM, TO3HABATEIILHOM,
WH(POPMAITMOHHON M YMTATEIBCKOU KYJIBTYPhI, B TOM YUCJIE€ HABBIKOB CAMOCTOSITEIIbHOM
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paboThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOU, JOCTYITHBIMH TEXHUYECKUMU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00yUEHUIO U TO3HAHMIO, JTF0003HATEIHbHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caMo00pa30BaHUIO, TPOEKTHOMN U MUCCIIEIOBATENIbCKON JEATEIIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS OOy4EeHHS B AAJIbHEUILIEM;

4) popMupoBaHHUsI KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 30pPOBBIO,
YCTaHOBKH Ha 3/10pOBBIil 00pa3 KU3HU, OCO3HAHME MOCIEICTBUI U HENPUATUE BPEIHBIX
OpUBBIYCK (YHOTpPEOJNEHUS alKOrojs, HApKOTUKOB, KYypEHHUS), HEOOXOIAUMOCTH
coONIOACHNsT MpaBUil OE30MACHOCTH NpU OOpAIEHMH C XUMHUYECKUMH BELIECTBAMU
B OBITY M peabHOMN KHU3HU;

5) Tpy/0BOro BoCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY H3YUYEHHMIO Ipodeccuil U TpyAa pazIudyHOro poja,
YBaXEHUE K TPYAYy M pe3yibTaTaMm TPYIOBOH NE€ATEIbHOCTH, B TOM YHUCJE Ha OCHOBE
IPUMEHEHUs MPEJIMETHBIX 3HAHUW MO0 XMMHHU, OCO3HAHHBIA BHIOOP HMHIMBUIYaJbHOU
TPAaCKTOPUH MPOAODKEHUS] O0Opa3oBaHHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIEIIHON
npo(eCCUOHATIBHON NIEATEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH, FOTOBHOCTb
alanTUpOBAThCS B IPO(ECCHOHATIBHOU Cpeie;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHMKY >KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE [ICHHOCTHU 3JI0POBOr0 U O€3011aCHOrO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY U
NCUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJIEHUSI TMpaBUi OE30MaCHOTO
NOBEACHUS MpU pabOTe C BEIIECTBAMMU, & TAKKE B CUTYALUSIX, YTPOKAIOIIMNX 3JOPOBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH MPHUMEHATh 3HAHMS, TOJy4yaeMble MNP M3YyYEHUU  XHMHUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAKOLIEH MPUPOIHON CPENOU, ISl MTOBBIIEHUS
YPOBHSI SKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS IT00aJbHOTO XapakTepa 3KOJIOTHYECKUX
npobsieM M MyTell MX peleHHs IMOCPEICTBOM METOJOB XMMHH, 3KOJOTHUYECKOTO
MBIILJICHUS, YMEHUSI PYKOBOJACTBOBAThCS UM B MO3HABATEIbHONW, KOMMYHUKATUBHON U
COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaIMETHBIX pE3yJIbTaTOB BBIJICIISIOT 3HAYUMBbIE
JU1s1 popMHUpPOBAHUS MUPOBO33PEHHUS OOIICHAYYHbIC TIOHITHUS (3aKOH, TEOPHs, PUHITHII,
runoresa, GakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPHIE HCTIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX TIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX
npeaMeToB (OPMHUPOBATH TPEACTABICHUE O IEJIOCTHOM HAy4YHOW KapTHHE MUpa,
W yHUBEpcaJdbHbie y4eOHbIe JelcTBUs (TMO3HABAaTENbHbIE, KOMMYHUKATHUBHBIC,
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pEryJsiTUBHBIE), KOTOpbIE o0ecreunBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOMN ACSITEIHHOCTH.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACCTBUS
Bba3oBble Jornueckue aeicTBUA:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI TTPU OCBOCHUM 3HAHMIA:
PacCKpbIBaTh CMBICT XUMHUYECKUX MOHSITUN (BBIACIATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMH TIOHATHUSMH), HCIIOJIb30BaTh TOHSATHUS
JUIs1 OOBSCHEHUS! OTNICTBbHBIX (DAKTOB W SIBJICHUM, BHIOMpATh OCHOBAHUS M KPUTEPUH
UL KiTaccu(UKay XUMHYECKHX BEIIECTB M XMMHUUYECKHX PEaKIfii, yCTaHABIMBATh
MPUYUHHO-CJICJCTBEHHBIC CBSI3M MEXKIY OOBEKTaMH H3Y4YEHHUS, CTPOUTH JIOTHYECKHE
paccyxaeHuss (MHAYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTWM), JAEJaTh BBIBOJABI H
3aKJIIOUCHUS,

YMEHME MPUMEHATH B IMPOIECCe IMO3HAHWS TMOHATHSA  (NMpPEAMETHBIC |
METaNnpeIMETHBIC), CUMBOJUYECKUE (3HAKOBBIC) MOJICNH, HCIOJb3yeMble B XHMHH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMHH MOJEIbHBIC IPEJICTABICHUS —
XUMHUUYECKUH 3HaK (CUMBOJI 3JIEMEHTA), XuMU4ueckas (hopMyia U ypaBHEHUE XUMHUECKON
peakiuy — MpU PEIIeHUH y4eOHO-T03HABATENIbHBIX 3a7a4, C YUETOM 3THUX MOJCIIbHBIX
MPEJICTABJICHUN BBISIBIISITh U XAPAKTEPU30BATh CYIICCTBEHHBIEC IPU3HAKU H3y4aeMbIX
O0BEKTOB — XHUMHYECKUX BEHIECTB M XHUMHUYECKUX PEaKIHM, BBISBISTH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEACTBCHHBIC CBA3M W IIPOTHBOPECUYMUS B H3yYACMBIX
npoueccax U sIBICHUSX.

ba3oBble uccienoBare/bLCKue AeHCTBUS.

YMEHHUE UCIMOJb30BATh TMOCTABJICHHBIE BOIPOCH B Kauye€CTBE HWHCTPYMEHTA
MO3HAHMS, a TaKXKE B KA4eCTBE OCHOBBI JJII (POPMHPOBAHUS THUIIOTE3BI IO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUU;

npuOOpETeHHE OIbITa 110 IJIAHUPOBAHMIO, OPraHU3allud W IPOBEICHUIO
YYEHUYECKUX DKCIIEPUMEHTOB, YMEHHME HAOII0/IaTh 3a X0JI0M IMPOIIECCa, CAMOCTOSTEIILHO
IIPOTHO3UPOBATH €T0 PE3YIbTAT, POPMYIUPOBATH OOOOIIICHHS M BBIBOJIBI IO PE3yJIbTaTaM
MPOBEJAEHHOIO OMBITa, UCCIIEA0BaHUs, COCTABIIATH OTUET O MPOJICTaHHON padoTe.

Padora c unpopmanmeii:

YMEHHE BbIOMPATH, AHATU3UPOBATH U HHTEPIPETUPOBATH HH(POPMALINIO PA3TUYHBIX
BUJIOB U (OpM TIpEACTABICHUS, MOJYy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (HAy4HO-
NOMyJIsipHAsl JTUTepaTypa XUMUYECKOTO COJEp>KaHUs, CIIPABOYHBIC MOCOOUS, PECYPCHI
NHTepHeTa), KpPUTUYECKH  OIICHHWBATh  IMPOTUBOPEUMBYID M  HEIOCTOBEPHYIO
uHdOpMaIHIO;

YMEHUE TPHUMEHSTh Pa3IMYHble METOJbI W 3alpoChl NpPH TOUCKE U OTOOpe
HH(pOpMAIU ¥ COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JJIsI BHITIOTHEHUS YYCOHBIX U
MO3HABATENbHBIX 33/1ad OMNPEACIEHHOTO THUIA, NPUOOPETeHHE OmbiTa B 00JACTH
UCIIOJB30BaHUsl ~ UH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBJAJCHUE
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KYJIbTYPOU aKTUBHOTO HCITOJIB30BAHUS PA3JINYHBIX [IOUCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BbIOMpaTh ONTHUMAIbHYIO (OpMYy MpEeACTaBICHUS HHPOPMAIMU U WILIIOCTPUPOBATH
pelaeMble 3a7a4n HECIOKHBIMU CXEMaMH, AUarpaMMaMu, JpyruMu popmamu rpapuxu
U UX KOMOMHALIUSAMY;

YMEHUE HCHOJB30BATh W  AHANM3UPOBAaTh B  Ipolecce ydyeOHOH U
UCCIIEIOBATENLCKON ACSITENbHOCTH HH(MOPMAIIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJBCKOT0 XO35ICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEH IPUPOIHON CPENIBI.

KoMMyHUKAaTHBHBIE YHUBepPCAJbHbIEe YUyeOHbIEe JeiCTBUSA:

YMEHHE 3aJlaBaTh BOIPOCHI (B XOJi¢ Iuaiora u (WiM) JIUCKYCCUHU) IO CYIIECTBY
o0cyxaaemMoil TeMbl, (POPMYIUPOBATh CBOU MPEIOKEHNUS OTHOCUTEIBHO BBIIIOJIHEHUS
MPEIIOKEHHON 33/1a4H;

OpUOOpETEHNE OMbITa MPE3EHTAlMM PE3YyJbTAaTOB BBIMNOJHEHHUS XHUMHUYECKOIO
JKCIIEPUMEHTa (Ja0OPATOPHOIO OIBITA, JAOOPATOPHONW pabOThl MO HCCIETOBAHUIO
CBOMCTB BEILIECTB, Y4€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKaMHU I[IO3HABATEIIbHOM U
UCCJIEI0OBATENBCKONW ACATENBHOCTH NPHU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
yuéTa 0OLIMX MHTEPECOB U COIIACOBaHMS MO3ULUI (00CYXJIeHUs, 0OOMEH MHEHUIMH,
«MO3TOBbIE MITYPMbI», KOOPIUHAIIUS COBMECTHBIX JIEUCTBUMN, ONPEAECICHUE KPUTEPUEB
10 OLIEHKE KaueCTBa BBIMOJIHEHHOW padOTHI U IPYTHUE);

PeryasitTuBHble yHUBepCaJbHbIe YueOHbIC ACHCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENEeNsITh LEJId JEATEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIMPOBaTH M MpPH HEOOXOAUMOCTH KOPPEKTHPOBATh CBOKO
NesATEeIbHOCTb, BbIOMpaTh Hamboisiee 3(PPEeKTUBHBIE CIOCOOBI pEIICHHS Y4E€OHBIX WU
NIO3HABATEJIBHBIX  3a/1a4, CAMOCTOSITENBHO  COCTABJISITH WM KOPPEKTHPOBATh
MIPEJIOKEHHBIM aJTOPUTM JIEVCTBUM IMPU BBINIOJHEHUU 3aJJaHUN C YYETOM IOJIYYEHHUS
HOBBIX 3HaHU 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUAX, OLICHUBATh
COOTBETCTBHUE IIOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOM LENH, YMEHUE HCIOJIb30BATH U
aHAIM3UPOBAaTh KOHTEKCTHI, Mpe/jiaraeéMble B YCIOBUM 3aaHU.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX Pe3yJIbTaTOB MO OCBOEHHUIO 00A3aTENBHOIO COJEP KAHMS,
YCTaHOBJICHHOTO JIaHHOM (enepaibHON pabouel mporpaMMoi, BBIIEISIOT: OCBOCHHbIE
0o0y4JarouMMucs Hay4yHbIe 3HAHUS, YMEHUS W CHOCOOBI JEHUCTBHM, crnenuduueckue
UIs TpeaMeTHOW oOnacth «XUMHs», BUABI JEATENBHOCTH IO IMOJYYEHHUIO HOBOTO
3HaHMS, €r0 MHTEPHPETALNN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHbIX
Y HOBBIX CUTYAaIUSX.

K koHiy oOyueHus B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JTOJIKHBI OTpaxarb c(hOpMUPOBAHHOCTD y oOy4Jaronmxcs yYMEHUM:
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pacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX TMOHSITHUH: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHAS U
HEOJHOPOJIHAs), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKYyJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 10JIs1 XUMHYECKOTO 3JIEMEHTA
B COCAMHEHWU, MOJSIpPHBIM  00BEM, OKCHJA, KHCJIOTa, OCHOBaHUE, COJlb,
AIEKTPOOTPUIIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKas peakius, Kiaccuukanus
peaKIuii: peakiuu COCIUHEHHUS, PEaKIUK PA3JI0KECHUS, PEAKIIMU 3aMEIICHUs, PEaKIIUN
oOMeHa, 9K30- ¥ SHJOTEPMHUUECKHE PEaKINH, TEIUIOBOM 3(h(eKT peakiuu, 11po aToMma,
AJIEKTPOHHBIN CIIOM aToma, aToMHasi OpOWUTallb, paguyc aToMma, XUMHUYECKas CBS3b,
NoJIsipHAsi ¥ HEMOJIIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHMOH,
pacTBOp, MaccoBas J10JIs BellecTBa (MPOIIEHTHAs KOHIIEHTPAIIKsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3AaUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHSATUN U TPUMEHSTH 3TU
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

HCTIOJB30BaTh XUMHYECKYIO CHUMBOJIUKY JJIsI COCTaBlIeHHs (OPMyN BEIIECTB U
YPaBHEHUM XUMHUUYECKUX PEAKLINM;

OTpeeNsaTh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKUCJICHHSI DJIEMEHTOB B OWHAPHBIX COCAUHEHUSIX, NPUHAJICKHOCTh BEIIECTB
K OMNpeNeiéHHOMY KJacCy COeIWHEHUW 1o ¢opMmyrnaM, BHUJl XUMHUYECKOW CBSI3H
(KOBaJICHTHAsl U MOHHAS) B HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh cMmbici [lepuoguyeckoro 3akona /.M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenust B Ilepuogmyeckoid cucteme, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJpo;

ONUCBHIBATh U XapaKTepu30BaTh TaOauuyHyro ¢opmy Ilepuogmdyeckoid cuCTeMbl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas moArpynmna (A-Tpymnmna)» u
«moboyHass moarpynmna (b-rpynma)», Manble U OOJbIIME TEPUOAbl, COOTHOCHUTH
0003HaYeHUs, KOTOpble UMeloTcs B Tabnuie «llepuonnueckas cucteMa XUMHYECKUX
aneMeHToB J[.MI. MeHnneneeBa» ¢ 4YHMCIOBBIMU XAPAKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, O0OIlee YUCIO JIIEKTPOHOB U
pacmpeiesieHre UX 1O JIEKTPOHHBIM CJIOSM);

KJIacCU(UIMPOBATh  XUMHUYECKUE  DJEMEHThI, HEOPraHUYeCKHUEe  BEIECTBA,
XUMUYECKHE peakiuu (M0 YHCIy M COCTaBy YYACTBYIOIIMX B PEAKIUU BEIIECTB,
1o TerIoBoMy P heKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOMCTRA BEILIECTB Pa3IMUHbIX
KJIaCCOB,  MOJTBEpKJas  OMNHUCAHWUE TMpUMEpaMU  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIH;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JI€MEHTa Mo (popMysie COEAMHEHHS, MACCOBYIO OO
BEILIECTBA B PACTBOpE, MPOBOJUTH PACUYETHl MO YPABHEHUIO XUMHUUYECKON peakIuu;
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IPUMEHSTH OCHOBHBIE ONEPALlUK MBICIIUTENILHOM JAESITEIbHOCTU — AaHAJIU3 U CUHTE3,
CcpaBHEHHE, 0000IIeHNe, CUCTEMATU3AINIO, KIAaCCU(UKAINIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — IJIsi M3Y4YEHUS CBOWCTB BEIIECTB M XMMHUYECKUX PpEaKIIHii,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHMS — HAOIIOJEHUE, U3MEPEHUE, MOJICIUPOBAHUE,
HKCIEPUMEHT (peanbHbIN U MBICJICHHBIN);

ClIeIOBaTh IMpaBUJIaM IOJIb30BAHUA XHUMHUYECKOM TOCYyA0H W JabopaTopHBIM
o0opyOBaHMEM, a TaK)K€ NpaBWIaM OOpallleHHUs C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMU 10 BBITOJTHEHUIO TA00OPATOPHBIX XUMUYECKHUX OMBITOB MO MOJTYyYEHHUIO
U COOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJa), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEMIECTBA, IIJITAHUPOBATh U
MPOBOJAUTh XUMHUUYECKUE JKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB WIEIOUYEH H
KHUCJIOT C MTOMOIIbIO HHAUKATOPOB (JIakmyc, (heHonTanenH, METUIIOPAHK U APYTHE).

K xonmy oOyuenust B 9 kjacce mpeaMETHBIE pe3yNbTaThl HAa 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy OOYHAOIIUXCSI YMEHUIA:

PAcCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUN: XUMUYECKUI JIIEMEHT, aTOM,
MOJIEKYJa, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
IIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas peaklus, XUMHUYeCKas
CBSI3b, TEIUIOBOM 3(PQEKT peakuuu, MoJib, MOJSPHBI 00BbEM, PacTBOp, IIEKTPOIUTHI,
HEAJNIEKTPOJUTHI, JJIEKTPOJIMTHYECKAs JIUCCOLMANMs, PpEaKIMd HOHHOTO OOMEHa,
KaTaqu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE pEaKLUH,
OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIC PEAKIIUHU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTaHOBJICHUE, aJUIOTpONHsi, aM(pOTEpHOCTb, XMMHUYECKasi CBs3b (KOBaJICHTHas,
MOHHAsA, METaJUIMYecKas), KpUCTauindeckas pemérka, KOppo3usi METaJUIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEaKLUWH, MNpPEeNesbHO aomyctuMas KoHueHtpauusa [IJIK
BEILIECTBA;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHA U NPUMEHITBITH
NOHATHS IIPU ONMCAHUU BEIIECTB M UX MPEBPAILLECHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIeHHS (OpMys BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpENENATh BaJEHTHOCTb M CTENEHb OKHUCIECHHUS XUMHYECKHUX DIIEMEHTOB
B COCIMHEHUAX PAa3JIMYHOTO COCTaBa, NPUHAIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIaCCYy CO€AMHEHUU Mo (opmysiaM, BUJ XMMHYECKOM CBA3U (KOBaJICHTHasi, MOHHAS,
METaJUInYecKasi) B HEOPraHUYECKHX COEIMHEHMSIX, 3apsA] HOHA [0 XHUMHYECKOU
dopMmyrie, XxapakTep Cpelpl B BOJIHBIX pacTBOpax HEOPraHMYECKUX COCAMHEHUM, THI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath  cMbIici  I[lepuommueckoro  3akona J[.MA. MengeneeBa wu
JEMOHCTPUPOBAThH €r0 MOHWMAHKE: OMUCHIBATh U XapaKTEpHU30BaTh TAOIUUHYIO (popMy
[lepponnueckoil CHCTEMBI XMMHYECKMX 3JIEMEHTOB: pPa3jiu4arTh IOHATUS «IJIABHAs
noarpynmna (A-rpymnmna)» u «mnodoouynas noarpynna (b-rpymma)», Maneie ¥ OoJibline
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NEePHUOJIbI, COOTHOCUTh 0003HAUYEHMsSI, KOTOPbIE UMEIOTCS B MEPUOAMYECKON Tabiule,
C YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB H
3apsn sapa, o01Iee YUCio JIEKTPOHOB M paclpe/iesieHue UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB JIEMEHTOB M UX COSUHEHUN
B TIpeieiaX MaJIbIX TIEPHO/IOB U TJIABHBIX MOATPYII ¢ YIETOM CTPOCHHSI KX aTOMOB;
KJacCU(UIIMPOBATh  XMMUYECKHE DJIEMEHTBl, HEOpPraHMYEeCKHUEe  BEIECTBa,
XUMUYECKHE peakiuu (10 YMCIy W COCTAaBy YyYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
10 TEII0BOMY 3 (HEKTy, 0 N3MEHEHHIO CTETICHEH OKUCICHUS XUMUYECKUX AJICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIKE U crieluUuecKkre XUMUYECKHEe CBOMCTBA
MIPOCTHIX U CJIOXKHBIX BEIIECTB, TOATBEPKAAs OMMCAHKUE MPUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHUI COOTBETCTBYIOIINX XUMUYCCKUX PEAKIIHIA;

COCTABJISITh YPABHEHHSI DJICKTPOIUTHYCCKOW THUCCOIMAIIMN KHCIIOT, IIEJIOYeH H
COJICH, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMi HOHHOTO OOMEHA, ypaBHEHUS
peakIuii, TOITBEPKAAOIINX CYIIECTBOBAHUE TEHETUUECKON CBSI3M MEXIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TTOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajaHCca ITUX PEaKInid;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOSHUS, BOZMOXHOCTH
MPOTEKAHUS XUMUYECKUX MMPEBPAICHUH B PA3IMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMUMHUYECKOTO dJEMEHTa 1Mo (GopMysie COSAUHEHHS, MAaCCOBYIO OO
BEII[ECTBA B PACTBOPE, IIPOBOAUTH PACUETHI 110 YPABHECHUIO XHMHUYECCKOW PEaKIIHH;

coON0/IaTh TMpaBWjia TOJB30BAaHUS XHUMHYECKOM MOCYyAOH U Ja00paTOPHBIM
o0opyoBaHMEM, a TaKXe IMpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSMH TI0 BBITTOJTHCHHIO JJa00PATOPHBIX XUMUYECKHUX OTBITOB I10 MOTYUYEHUIO
U coOMpaHUIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIMH, TOATBEP)KIAOIINE KAYSCTBEHHBIH COCTaB Pa3IMYHBIX
BEII[ECTB: PACIO3HABATh OMNBITHBIM MTYTEM XJIOpHIA-, OpOMHI-, HOAWA-, KapOoHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHUS M MOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUECKHUX BEIIECTB;

IPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICITUTEIILHON ACSTEIHbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIICHNE, CHUCTEMATU3AlHMIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3EM — I M3YYEHUS] CBOWCTB BEIIECTB U XWMHUYECKUX PEAKIUW, €CTECTBEHHO-
HAy4YHbIE METOJIbI TTO3HAHUS — HAOJIOICHHE, U3MEPEHHUE, MOJICITUPOBAHUE, IKCTIEPUMEHT
(peanbHbIi U MBICJICHHBIN ).
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8 KJIACC
HaumenoBanue
No KosmmuectBo OCHOBHBIE BUJIBI IESITEILHOCTH
pa3/ielioB U TEM Coneprxanue oOydeHHUsI
n/n 4acoB o0yJaromuxcs
y4eOHOTro npeMeTa
Pa3nen 1. [lepBoHauajibHble XUMHYECKHE TOHSITHS
1.1 | Xumus — BaxHas 5 [Ipenmer xumuu. Poiab XuMum B )KU3HU PackpsIBaTh CMBICI U3y4aeMbIX ITOHATHH.
00J1acTh YyeJ0BeKa. XMMHUS B CHCTEME HaYK. PackpbIBaTh poib XuMHUM B IPUPOJAE U

€CTEeCTBO3HAHUS U
MIPAKTUYECKON
NEATEIIbHOCTH
YyeJoBeKa

Tena u BemectBa. PU3HUECKHUE CBOICTBA
BEIECTB. ATperaTHOE COCTOSTHUE
BemecTB. [loHsTHE O METO1aX MO3HAHUS
B XUMHUU. YUCThIE BEIIECTBA U CMECH.
CnocoObI pa3iesieHus: CMECei.
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOUN MOCYI0M,

C MpaBwjiaMu pabOThI B TaOOPATOPUH U
nprueMaMu 00paIIeHus ¢ 1ab0paTOPHBIM
000py1I0BaHUEM.

dusnyeckue cBoicTBa 00pasIoB
HEOPTaHUYECKUX BEIIECTB — METAJIIOB

¥ HEMETAJIIOB.

CniocoOnI pa3eneHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadus).

YKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
HayKaMH.

PaznmmuaTh 4ncThIE BENIECTBA U CMECH,
OJHOPOJIHBIE U HEOHOPOIHBIE CMECH.
PaznnyaTe u3ndeckre 1 XUMHUECKHE
SIBJICHUSL.

CnenoBath aaropuTMaM MCHOJIb30BaHUS
AKCIIEPUMEHTAJIbHBIX METOJ0B —
HaOJII0JICHUS M DKCIIEPUMEHTA.
HaOmromaTh 1 OnmucBIBaTh OOBEKTHI

MIpY MPOBEACHUU IEMOHCTPALIMH U
71a00paTOPHBIX OMBITOB 110 U3YYESHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3JICJICHUS] CMECEU BEIIECTB.
[IpoBOAUTE XUMUYECKHUMN IKCTIEPUMEHT
NIpU pas3JejeHuy cMecel (Ha mpumepe
OYMCTKHU NMOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol:

N3yuyenue u onrcanue pU3ndecKux
CBOMCTB 00pa3Li0B HEOPIraHUYECKUX
BEIIECTB.

N3yyenue cnocoO0B pa3aeseHus cMece
(C MOMOIIIbIO MAarHUTA).

IIpakmuuecxue pabomuwi:

Ne 1. IIpaBuna paboThl B 1abopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYHCTKHU NMOBAPEHHOU COJIN)

IpaKTHYeCcKoi paboThl Ne 2.

CrnenoBaTh npaBuiiaM MOJb30BaHUS
XUMHUYECKOH MOCy10i 1 1a00paTOPHBIM
000py/I0BaHUEM, a TAaK)KE IPaBUIIaM
oOpanieHus: C XMMUYECKUMHU BEILIECTBAMHU
B COOTBETCTBUM C HHCTPYKLHEH

IIPU BBIOJIHEHUN IPAKTUYECKOM

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh NU3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocThie U CnoxkHbIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumnueckasi popmyia. BaneHTHOCTD
aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCHTENBHAS AaTOMHAas Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAS Macca.
MaccoBas 10751 XUMUYECKOTO dJIEMEHTA
B COCIMHEHHH.

Onpenenars NpU3HAKKA XUMUYECKUX
peaKIMii, yCIOBUS UX TPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMUYECKHUX SIBJIEHUI C TOUKH 3pEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
KnaccudpunupoBats XuMuieckue
peakuu (10 YUCIIy U COCTaBy
pearupyromnmx 1 o0pazyommxcs
BEIIIECTB).

Cocransath popmysibl OMHAPHBIX
BEIIECTB MO BAJICHTHOCTH U ONPEIEIAThH
BaJICHTHOCTb 10 ()OpMYyJIaM BEIIECTB.
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KonuuectBo Bemectsa. Monb. MonsipHas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEMHECHUM.

du3znyecKre U XUMUYECKUE SIBJICHUS.
XuMuueckasi peakius u e€ mpu3HaKH.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XHWUMUYECKUE YPABHECHUSI.
Kinaccudukanusi XuMU4eCKUX peakinit
(coenuHeHUs, pa3I0KEHUS, 3aMEILICHMUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUX BEILIECTB — METAJIJIOB U
HEMETAJLJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusnueckue ABIeHUs (TUIaBJIECHUE BOCKA,
TasiHUE JIbJa, pACTUPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XUMUYECKHeE sIBJIEHUS (TOPEHHUE CBEYH,
MIPOKaJIMBaHUE METHOM TTPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI UJIU METa

C COJISTHOW KUCJIOTOM).

HaOmronenne npu3HakoB MpOTEKaHUs

PaccraBisaTs koahunmeHTs!

B YPABHEHUSX XUMUYECKUX PEAKIIHIA.
HaGnronaTh 1 onuchiBaTh 0ObEKTHI

P MPOBEJICHUU JIEMOHCTpAIUi U
71a060paTOPHBIX OTBITOB.

[TpoBoUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMUUYECKUX COCIMHEHUN U YPaBHEHUSIM
XUMHUYECKUX PEaKIUH.

[IpuMeHsTh €CTeCTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM UHUCIIC
HaOJII0/ICHUE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT U OCHOBHBIE OIEpalluu
MBICIUTENBHON AESATEIbHOCTH
(cpaBHeHuUe, KinaccudUKaIys)
BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOH

Ha UHGOPMAITUIO U3 YUCOHHKA U
CIIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
amnmapar Kypca XuMUHu
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XUMHUYECKUX peaklmii (pa3ioKeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHCJIOTBI C XJIOPUAOM OapHsl, MOITyYeHUE
u pasnoxkenne ruapokcuaa meau (I1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coiu meau (11).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUs] MacChl.

Jlabopamophvie onvimoi:

Co3nmanne Mozenei MOJIEKyJ
(I1apoCTEepIKHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa310B HEOPTraHUUECKUX BEILIECTB —
METaJIOB U HEMETAJIOB.

HaOmnronenue ¢puzndeckux (MaaBjieHUE
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, NPOKATMBAHUE METHOM
MIPOBOJIOKM) SIBJICHUH.

Hab6nronenue u onvcanue Mpu3HAKOB
MPOTEKAHUS XUMUYECKUX PEaKIuii
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIIBHON MOJIEKYJIIPHOU MacCChI
BEILECTB, MOJISIPHON MaccChl, MacChl
BEILECTB, MACChl U KOJIMUECTBA BEILIECTBA;
MacCOBOM JI0JIM XUMUYECKOTO PJIEMEHTA
o popmyJsie COeAMHEHUS;
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10 YPABHEHUSAM XUMHUYECKUX PEAKIIUN:
KOJINYECTBA, MacChl BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHToB UiU IIPOJLYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHelilne npeacTaBuTe 1M HEOPraHUYECKHUX BellleCTB

2.1

Bosznyx. Kucnopon.
Iloustue
00 oxkcHgax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BellecTBO. HaxoxkaeHue kuciaopoja

B MIPUPOJIE, PUBNUECKUE U XUMUYECKHE
cBOMCTBa (peakuuu roperusi). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoOsl
MOJIYYeHUS KUCTIOPO/Ia B JIa0OpaTOPUH U
MPOMBIIIJIEHHOCTH. KpyroBopot
Kucjaopoa B mpupojae. O30H —
aJUIOTpOTHAs MOIU(DUKALIMS KUCIOPOa.
TennoBo# 3 HEeKT XUMUIECKON peaKIlni,
TEPMOXUMHUYECKUE YPABHEHUS, IK30-

1 DHAOTEPMHUUECKHE peakinu. TOIIuBO:
YTOJIb U METaH. 3arpsi3HEHUE BO3yXa,
YCWJICHHE MapHUKOBOTO 3P deKTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieieHue CoiepKaHms
KHUCJIOpPOJa B BO3/IyX€

[Tonyuenue, coOupanue, pacro3HaBaHUE

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
JUTS COCTaBIIeHUs (HOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHUH XUMUICCKUX
peaKIMii ¢ y9acTUeM KUCIOPO/Ia.
XapakTepu3oBarh (ONMHUCHIBATH) COCTAB
BO3/lyXa, (GPU3NYECKUE U XUMUYECKUE
CBOMCTBa KMCIIOPO/a, CIOCOOBI €r0
TIOJTYICHMS, TPUMEHEHUE 1 3HAUCHHC
B IIPUPOJIC U KU3HU YETIOBEKA.
CpaBHHMBATh pEaKIIMN TOPCHUS U
MEJIEHHOTO OKWCJICHHSI.

OOBACHATH CYITHOCTh SKOJIOTHUECKHUX
po0sieM, CBSI3aHHBIX C 3arpsi3HECHUEM
BO3/yXa.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCITOJIb30BAHUN XUMHUECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKKE IIpaBUIaM
oOparieHus ¢ TOproYMMHU BEIIECTBAMH.
[TnanupoBaTh U OCYIECTBISATH HA
MPAKTUKE XUMUYICCKHEC IKCIIEPUMEHTHI,
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U U3YYCHHUE CBOMCTB KUCIOPOa.
HaOnronenue B3auMo1eiCcTBYS BEILIECTB
C KHUCIJIOPOJIOM U YCIOBUSA
BO3HUKHOBEHUS U TPEKPAILCHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomileHHE ¢ 00pa3laMu OKCUIOB U
ONMCAHUE UX CBOWCTB.

Ilpaxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHUCJIOpOJa, U3yYEHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHON MaccChl KHUCJIOPOa U
030Ha HA OCHOBaHUHU aTOMHOM MacChl
XUMHUYECKOTO AJIEMEHTA;

KOJINYECTBA, MACChI BEILIECTBA

110 YPAaBHEHUSAM XUMHUYECKUX PEAKIINit

TPOBOIUTH HAOJIOICHNS, I€JIaTh BHIBOIBI
O pe3yybTaTaM dKCIIEPUMEHTA

IIPY IPOBEACHUH JTAOOPATOPHBIX OTIHITOB
U MIPaKTUYECKOM pabOTHI.

BBIauciasTh KOTMYECTBO BEIIECTBA,
00BEM raza o popmymnam.

Y4acTBOBaTh B COBMECTHOM paboTe

B TpyIIIE.

BricTpauBath pa3BépHyTHIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOPMAIIUIO U3 YUCeOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN OHATUNHBIN
ammapar Kypca XuMUHU

2.2

Bonopon. Ilonsitue
0 KMCJIOTaX U COJISIX

Bonopoxn — aneMeHT u npocToe
BemiecTBo. Haxoxaenue Bogopoa

B IIpUpoe, PU3nYecKre U XUMHUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
noixyyeHus. Kucnotsl u comnu.
MounsipabIit 006EM ra3oB. Pacu&Tsl

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Toryuenue, cobupanue u

PackpbIBaTh CMBICT N3y4aeMbIX NOHATHM
Y IPUMEHSTH 3TH MOHITUA MPU OMTUCAHUU
CBOWCTB BEILIECTB U UX IIPEBPAILLECHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
(bU3UYECKUEe U XUMUUECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
MIPUMEHEHHUE.

Cobupath pudop M5 MOTyUCHUS
BOJIOpO/IA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHKE BOJIOPO/IaA.
B3aumozpeiicTBue Bo10pojia ¢ OKCHUIOM
meau (I1).

JlabopamopHhuwiii onvim:
B3aumopeiicTBue KUCIOT C METaJlJIaMHU.
IIpakmuueckas paboma:.

Ne 4. Tlonydenuie u cobupanue BOJA0pO/Ia,
W3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00bEMa, KOJIMUECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA WU O0BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOILICHUM
razoB

JUTsL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHUN XUMUIECKUX
peaKLHil ¢ y4aCTHEM BOJOPOA.
BoruucasTe MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
Maccy BellleCTBa;

[IpoBoUTH pacy€Thl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHUUECKOU MTOCY/IbI U
000pyI0BaHUs, a TAKKe MPaBUIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TnanupoBaTh U OCYIIECTBIIATH HA
MIPAKTUKE XUMUYICCKHEC IKCITICPUMEHTHI,
IPOBOJUTH HAOIIO/IEHNS, I€NIaTh BBIBOIbI
10 pe3yabTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TPYIIIIE

2.3

Bona. PactBopsl.
Ilougarue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BOAbl. Boma kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHwu4.

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IIPUMEHATH 3TH NOHATUS [IPU ONUCAHUH
CBOWCTB BEILECTB U UX IIPEBPAILECHUN.
XapakTepu3oBaTh GU3UIECKUE U
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PactBopsl. Ponb pacTBOpOB B ipupoae u
B KHU3HU 4enoBeka. KpyroBopot Bojibl
B MIPUPOJIC. 3arpsi3HEHUE MTPUPOIHBIX
BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.
HacplleHHbIE U HEHACHILLICHHbBIE
pacTtBOpbL. PacTBOpHUMOCTH BEIIECTB

B BoJZie. MaccoBas 1011 BEHecTBa

B PacTBOPE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBopeHue BEIECTB C pa3IniHON
PacTBOPUMOCTBHIO.

B3anmopaeiicTBie BOAEI ¢ METaJIaMA
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEILIECTB C PA3INYHON
PacTBOPUMOCTBHIO.

[TpuroroBiieHuE pacCTBOPOB

C ONpeeIEHHON MaCCOBOM J0JIEHN
PacTBOPEHHOI'O BELIECTBA.
lIpakmuueckas paboma

No 5. IIpuroToBieHue pacTBOpOB

C ONPEICIEHHON MaCCOBOM JOJIEN
PacTBOPEHHOIO BELIECTBA.

XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
PAcTBOPUTEIIS B MPUPOIHBIX MTPOLIECCAX.
CocTaBisITh ypaBHEHHUS XUMHUYECKHUX
peaKIuii ¢ ydacTHeM BOJIbI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
npo0sIeM, CBA3aHHBIX C 3arPSI3HEHUEM
IPUPOJIHBIX BOJI, CTIOCOOBI OUHNCTKU BOJIBI
OT MpUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsi3HEHMUS.

[InanupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUHU
71a00paTOPHBIX OIMBITOB M MPAKTUIECKON
padoTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
MCTIOJIb30BaHUN XUMUYECKON TIOCYIbI U
000py1O0BaHUSI.

[IpoBOAUTH BBHIYHCIICHUS C TPUMEHEHHUEM
MOHSTHUS «MaccoBasi 10J1s BEIIECTBA

B PacTBOPE.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(pOpMaLHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MTOHITHS «MaCCOBas
JIOJIsl BEIIIECTBA B pacCTBOPE»

VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XuMUuu

2.4

OCHOBHBI€E KJIACCBI
HEOPraHUYECKUX
COEeIMHEHUN

11

Krnaccudukanus HeopraHuyeckux
coenunenuid. Oxkcunpl. Knaccudukarms
OKCHUJIOB: cojieo0pa3yronire (OCHOBHbIE,
KHUCJIOTHBIC, aM(pOTEPHBIC) U
HecosieoOpasyromue. Homenknarypa
OKCUJI0B. PDU3NYECKHE U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukaiiyst OCHOBaHUM:

IEJI0YN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBannil. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMIA.
[TomyyeHne OCHOBaHUI.

Kucnotsl. Knaccuduxarus Kucior.
Homenknatypa kucior. @usndeckue
U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTayuioB H.H. bekeroa.
[lony4yeHne KHUCIIOT.

Conu. HomeHknaTypa conei.
DU3NYECKUE U XUMUYECKHE CBOMCTBA
conen. ITomyuenue coen.
I'eHeTnyeckas CBSA3b MEXKY KilacCaMHU
HEOPTaHWYECKUX COCTMHECHUM.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

KnaccudunuposaTs nuzyuaemoie
BEIIIECTBA 10 COCTABY M CBOMCTBaM.
CocraBiatb HOpPMYITbI OKCHIOB, KUCTIOT,
OCHOBAHUM, COJIel M Ha3hIBaTh UX

10 MEKTyHApOTHOU HOMEHKIIaType.
[IporHo3upoBaTh CBOMCTBA BEIICCTB

Ha OCHOBE OOIMX XUMHYCCKUX CBONCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSTCS.

CocTaBisTh MOJICKYJISIPHBIC YPaBHEHUS
peaKuui, MIUTFOCTPUPYIOLIUX
XAMHUYECKHE CBOMCTBA M CITOCOOBI
TIOJTYYCHHUS BEIIECCTB M3YICHHBIX
KJIACCOB/TPYIII, a TAaKXKe
MOATBEPIKIAFOIINX T€HETHUECKYFO
B3aMMOCBSI3b MY HUMH.
[Tpou3BOANTH BEIYUCICHUS

110 YPAaBHCHUSM XUMHYECCKUX PEaKIIHi.
[InaHnpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYCCKUC
AKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOICHHSI,
JIeaTh BBIBOJIBI 11O pe3yJbTaTaM
AKCIIEPUMEHTA IIPH MPOBEICHUN
71a00pAaTOPHBIX OIBITOB M MPAKTUYECKUX
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OO6pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMBIThI, WTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

OmnpeneneHue pacTBOPOB KUCIIOT U
HIEJI0YEH C TOMOIIBIO UHAUKATOPOB.
N3ydenne B3auMOIEVCTBUS KUCTIOT

C METaJUIAMU, PEAKIUI HEUTpATIU3alUH.
BzaumopericTBre pactBopa CEpHOU
KuCJI0ThI ¢ okcuoMm meau (II).
[TonyueHrie HEpaCTBOPUMBIX OCHOBAHUA.
BriTecHeHUE 0JTHOTO METaJLIa APYTUM
13 pacTBOpa COJIH.

IIpakmuuecxas paboma

Ne 6. Pemenune skcriepuMeHTAIBHBIX
3aaa4 1o teMe «BaxxHeimme knaccel
HEOPTaHUYECKUX COCTUHEHUI.
Buviuucnenus:

10 YPaBHEHUSAM XUMUYECKON PEAKIINU:
KOJIMYECTBA BEIIECTBA, 00bEMA, MaCcChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU
MPOJIYKTOB PEAKIIUU

pabor.

CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B TabopaTopuu

IIPY UCTIOTH30BAHUN XHMHYECKOM
MOCYJIbl U 000PYI0BAHMUSI.
BricTpauBath pa3BépHyThIC TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha uHGOPMAIIUIO U3 YUEeOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
amnmapar Kypca XuMuu

Hroro no pazueny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoanyeckas cucrema xumuieckux iemeHToB Jl. U. MenneseeBa. Ctpoenne

aToMOB. XuMMHYecKas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE P€aKIuH

3.1 | Ilepuoanyeckuii
3aKOH U
[lepnomnyeckas
cucremMa
XUMHUYECKUX
AJIEMEHTOB

Ctpoenue atoma

J1. 1. Menaeneena.

7

[lepBbie MONBITKU KJIaCCU(DUKALIAN
XUMHYECKUX 3JIeMEHTOB. [loHsATHE

O rpynmnax CXOJIHBIX JIEMEHTOB
(1IeTTOYHBIE U TIEIIOYHO3EMENbHbBIC
METaJLJIbl, TaJIOT€HbI, UTHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbie 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepunonnueckut 3akoH. [lepuognueckas
CUCTEMA XUMHUYECKUX JIIEMEHTOB

J.N. Menneneesa. KopoTkoneprnoanas n
JUTUHHOTIEpUOIHAST (hOPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [[.1. Menneneesa. [lepronasl
u rpynnbl. PU3NYECKUN CMBICI
MOPSIAKOBOrO HOMEpPa, HOMEPOB MEPHOIa
U TPYIIIbI 3JIEMEHTA.

Crpoenue aroMoB. CoCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 XMMUYECKUX DJIEMCHTOB
ITepuoauueckoi CUCTEMBI

.. MenneneeBa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

I10 €10 I0JI0KeHUI0 B Ileprnonnueckoi
cucteme /.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS paanyca

PackppiBaTh CMBICT IEPUOANIECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIUIIBI
«lIepnonnueckas cucreMa XUMHYECKUX
anemeHToB /.M. MeHaeneeBay.
MopennpoBaTh CTpOEHHE aToMa,
SHEPreTUYECKUX YPOBHEHN U MMOLYPOBHEN
IIPU IOMOIIH PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaguieckux Gopmyi.

[TosicHATh pU3MYECKUN CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKHAE DIIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KAJIbLIUN
Y UX COEITMHEHUS T10 TTOJI0KEHHIO

B lIlepnonnueckont cucreme

J1.1. Menpeneena.

OOBACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUI

B TIpeiesiaX MaJibIX IEPUOJOB U ITaBHBIX
HNOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB IO I'pyIIiaM U NEPUOIAM.
3nauenue [lepuoanueckoro 3aKoHa u
[leproauyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKH U
npaktuku. /.M. MenneneeB — yu€Hblil U
IpaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumoeiicTBue THAPOKCHIA IMHKA

C paCTBOpAaMH KHUCJIOT U IIET0YECH.
MopenupoBaHue CTPOCHUSI MOJIEKYJ
IIPY ITIOMOIIM PUCYHKOB, MOJIENEN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMHUUYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomileHHE ¢ 00pa3laMy METauioB U
HEMETAJJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEpPHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHPOPMALIMIO U3 YUEOHUKA U APYTHX
VMCTOYHUKOB, B TOM unciie UHTepHeTa

3.2

XHUMHUYECKast CBA3b.
OKHCIINTEIILHO-
BOCCTAaHOBHUTECIILHBIC
peakuumn

Xumnueckas cBs3b. KoBajeHTHas
(TmoJisipHAst U HEMOJISIPHASI) CBSI3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKHUX
snemenToB. MonHas cBsa3b. CTeneHb
okuciaeHus. OKMCINTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tporiecce

PackpbIBaTh CMBICT H3y4aE€MbIX MTOHSITHH.
OnpenensaTh BUJ XUMUUYECKOHN CBI3U

B COCIMHCHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJI

IIpY IIOMOILM PUCYHKOB, MOJEJIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCIICHHS] 1 BOCCTAHOBJICHHSI.
OxHCIIUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYCHHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETAJIOB, B3aUMO/JICHCTBUE
TUAPOKCUA [IUHKA C PAaCTBOPaMHU KUCJIOT
Y LIEJI0YEN, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX IPUMEPBI
OKHUCJIUTEIIEHO-BOCCTAHOBUTEIBHBIX
peaxuuii (ropeHue, peakuu
pa3oXKEeHUs], COEAMHEHNUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WIUTIOCTPUPYIOLINE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOKEHHUSI, COCTMHEHUS)

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OaJlaHCa PEAKITHA.
OnpenensaTh CTeNeHb OKUCIECHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 (JOpMyiaM H
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCJIMHEHMH 110 CTEIICHU OKUCICHUS
aTOMOB XMMHUYECKHUX DJICMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTaHOBUTEIIb. PaccTaBisITh
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OaJraHca.

HaOmromaTh XMMHUYECKHE OIBITHI

10 IJIaHy, aHAJTU3UPOBATH U JIETaTh
BBIBOJIBI.

Ucnone3zoBate UKT miag co3panus
MO/IECJIEN, TTIOJITOTOBKH MPE3EHTAIUM,
JIOKJIaJ0B 10 TEME.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C ONOPOil Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM uncie uTepHera

Wroro o pazgeny 15
PesepBHOE Bpems 3
OBIIEE UNCJIO YACOB 68
ITO ITPOT'PAMME
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9 KJIACC
Haumenosanue
Ne KomnnuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM Conepxanue 00ydeHuUs
n/n 4acoB oOyJaronmxcs

y4eOHOro npeaMera

Pa3zjnen 1. BemnecTBo M XMMHUYeCKHE PeaKINH

1.1 | [NoBropenue u
yriyOJieHue 3HaHUU
OCHOBHBIX pa3/IeioB

Kypca 8 kiracca

5

[lepnonnueckuit 3akoH. [lepuonnueckas
CHCTEMA XUMHUYECKUX JIEMEHTOB

JI.N. Menpneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX
MIEPHUOJIOB, KAJIHS, KAIBIUS U UX
COCMHEHUN B COOTBETCTBUHU

C TIOJIOKEHUEM DJIEMEHTOB

B Ileproanyeckoii cucteMe U CTpOCHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOU
CBSI3U. THUIBI KPUCTATIIMYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PELIETKH U BUJIa XUMUYECKOU CBSI3H.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEUIECTB. XMUMUYECKHUE
CBOMCTBA BEILIECTB, OTHOCSIINXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COEJIMHEHUI, TEHETUYECKAas CBS3b
HEOPraHUYECKHUX BEUIECTB.

XapakTepu30BaTh XUMHYECKHUE SJIEMEHTHI
MIEPBBIX TPEX NEPUOAOB, KA U KAJIbLIHS
110 UX I0J0XKeHUI0 B [leprnoanueckon
cucteMe /1. 1. Menaeneena.
KnaccuduiupoBars u Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OnuceIBaTh 0011IMEe XUMUYECKHE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPkKAaTh CBOMCTBA IPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHU XUMHAYECKUX
peaKuuii.

OrnpenensiTb BUI XUMUUYECKOM CBA3U U
THN KPUCTAJUIMYECKON PEIIETKH
BEIIIECTBA.

[Iporao3upoBars CBOMCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HHPOPMAIIHIO U3 yueOHUKA U
CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJIEIIAMU
KPUCTAITNYECKUX PEMIETOK
HEOPTraHUYECKUX BEIIECTB — METAJJIOB
U HeMeTaJIoB (TpaduTa u anmasa),
CJIOKHBIX BELIECTB (XJIOpUIa HATPUS)

VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XUMHUH

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XAMHAYCCKHAX
peaKumit

Knaccudukanust XuMU4eCKUX peakiiuit
10 pa3IMYHBIM MpU3HAKaM (10 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIIUU
BELIECTB, IO TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMUYECKHUX JIEMEHTOB,

0 0OPaTUMOCTH, TI0 YYaCTHUIO
KaTajauzaTopa). IK30- 1
SHJOTEPMUYECKHUE PEAKIINH,
TEPMOXUMHUYECKHE YPaBHCHUS.
[TonsiTHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

1 HEOOPATUMBIX XUMUUECKUX PEAKIIHX.
[ToHsiTHE O TOMOTEHHBIX U I€TEPOTrEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsTHE O XUMUYECKOM PABHOBECHHU.
DaKTOPhI, BIUSIOIIME HA CKOPOCTh
XHMHYECKON peaKIuu U MOJIOKESHHUE
XUMHUYECKOTO PaBHOBECHSI.
OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHM
Y IIPUMEHATH 3TH NOHATUS [IPU ONUCAHUH
CBOWCTB BEILIECTB U UX ITPEBPALLICHUN.
KinaccuduupoBarb XuMuyeckue
pPEaKLUMH 110 Pa3JIMYHbIM IPU3HAKAM.

VY cTraHaBaMBaTh 3aBUCUMOCTB CKOPOCTH
XMMHUYECKOU pEeaKIU OT Pa3IMYHBIX
¢dbakTopoB.

[Iporao3upoBath BO3MOKHOCTH
IPOTEKAHMS XUMUYECKUX MPEBPALICHUI
B PA3JINYHBIX YCIOBUSX.

OnpenensiTe OKUCIUTEND U
BoccTtaHoBuTens B OBP.

CocTaBnsTh 3JIEKTPOHHBIHN OasiaHc
peaKuuu.

IIpon3BOAUTE BBIYMCIICHUSA

110 XUMUYECKUM YPABHEHHSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE IMCHMEHHBIE
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pEeaKLMH, FIEKTPOHHBIN OanaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuun. CocTaBieHUE ypaBHEHUUN
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/1a
AIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JIEHUCTBUS
pa3IMyYHbIX (PAKTOPOB.

OnBITHL, WILTIOCTPUPYIOIINE TIPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJINYECTBA BEILIECTBA, 00bEMA 1 MACCHI
peareHToB WU MPOJYKTOB 110
ypaBHEHUSM XUMHUYECKUX PEaKInuit

Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(popMaIuio U3 yueOHHUKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
WCTIOJIb30BAaTh N3YUYCHHBIN MOHATUHHBIN
arnrmapar Kypca XuMHUu

1.3

DIIEKTPONIUTHYECKAS
JUCCOIHAIIHS.
XUMUYECKUE
peakuu

B pacTBOpax

Teopus ANEKTPOIUTUIECKON
JTACCOLIMALNU. DIICKTPOIUTHI U
HEIJIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHnu3M JUCCOLMAIIN BEIIESCTB

C pa3IMYHBIMU BUJIAMU XUMHUYECKOU
cBs3u. Crenens nuccoranui. CHILHBIC
U CJ1a0bIe SJIEKTPOJIUTHI.

Peaknuu nonnoro ooMeHa. Y ciioBus

PackpbiBaTh CMBICT U3y4aeMbIX TOHATHH,
a TAKK€ CMBICII TEOPUHU
3JIEKTPOJIMTUYECKOMN TUCCOLAALINY.
OOBICHATH TPUUUHBI
3JICKTPOMPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, pa3IndaTh C1a0ble U CHIIbHBIC
3JICKTPOJIUATHI.

CocCTaBIISITh ypaBHEHUS TUCCOIUALINUI
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MIPOTEKAHMS peaKIMii HOHHOTO 0OMEHa,
TIOJTHBIE ¥ COKpAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuid. CBOMCTBa KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
MPEJCTaBICHUI 00 AIEKTPOITUTUYECKOU
nucconuanui. KauecTBeHHbIE peaKkIuu
Ha UOHBIL. [[OHATHE O TUIPOIU3E COJICH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 31eKTpONPOBOIHOCTH
pacTBOPOB BEIIECTB, IIpoiiecca
JTHUCCOIUALINK KUCIIOT, IIEeI0UeH

1 cojel (BO3MOKHO HCITOJIb30BaHUE
BUJICOMATEPUAJIOB).

OnbIThI, WUTIOCTPUPYIOLTUE TPU3HAKU
IIPOTEKAHMS PEAKIIUA HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJICJICHUE Ta3a,
00pa3oBaHKE BO/IBI).

Pacnio3naBanue HEOPraHMYECKHUX
BEIIECTB C IMMOMOIIBIO0 KaUYeCTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHmuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMyu HOHHOTO 0OMEHa B pacTBOPax
3JICKTPOIUTOB (¢ 0Opa3oBaHUEM OCaJIKa,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

Ilpakmuuecxas paboma:

KHUCJIOT, IIeJI0YEH U COJICH, MOJHBIC U
COKpaIlIEHHbIC MOHHBIE YPABHEHUS
XUMUUYECKUX PEaKIuii HOHHOTO 0OMEHa,
KpaTKUE€ MOHHBIE YPABHEHUS MPOCTHIX
peaKUMi TUAPOJIN3A COTICH.
XapakTepu3oBaTh 00IIMEe XUMUYECKHE
CBOICTBA BEILECTB PA3TMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JMCCOLIMALINY; TIOJITBEPKIaTh CBOMCTBA
puMepaMu MOJICKYJIIPHBIX M HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIIHM.
Pemiats skcriepuMeHTANIbHBIC 33141

10 TEME.

[LmanupoBaTh 1 OCYILIECTBIATH

Ha MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUU XUMUYECKOU MTOCY bl U
00opyI0BaHUS.

[TIpoBOIUTH BHIYUCIEHUS IO XUMHUECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue akcnepruMeHTaIbHBIX
3a/1a4 110 TEME.

Buviuucnenua:

10 YPABHEHUSAM XUMUYECKUX PEAKIMMI

B I1ap€ WIH TPYIIIIE.

BricTpanBaTh pa3BEpPHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHGOPMAIIHIO U3 YUeOHUKA U APYTHX
UCTOYHUKOB UH(GOPMAIIMH, B TOM YHCIIE
HNuTepnera

Uroro no pazneny

17

Paznen 2. HemeTa/JIbI M KX COCIUHEHUSHA

2.1 | Obmas 4
XapaKTEpUCTUKA
XAMUYCCKHX
3JIEMEHTOB
VIIA-rpynmst.
I"anmorensl

OO6mas XxapakTepUCTHKA rajJOTeHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
CrpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IIPUMEPE
xj0pa (B3auMOJEHCTBHE C METaJNIAMHU,
HEMETaJJIaMH, 1eJI0YaMu).
XnopoBogopoa. CossiHast KUCIIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlencTBue xaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YeJIOBEKA.
Baxueitmme xJ10puibl ¥ UX HAXO0KICHUE
B IIPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OMBIThI, OTpaXkaromue GU3NICCKUe U
XMMHUYECKHE CBOMCTBA TAJIOTEHOB U UX
COEJIMHEHUH (BO3MOYKHO MCITOJIb30BAHUE

OOBACHATH 00ITHE 3aKOHOMEPHOCTH

B UI3MEHEHHUH CBOMCTB HEMETAJIJIOB U UX
COCJIMHEHUH B IIPEAETAX MAJIBIX
MEPHUOJIOB U TJIABHBIX MOJATPYIII
[Teprnoanaeckol CHCTEMBI XUMHYECKUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapaktepuszoBath PU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajioreHoB (Ha puMepe XJopa) u
CJIO’KHBIX BEILECTB (XJIOPOBOAOPOAA,
XJIOpUJIa HATPHs ), CIIOCOOBI UX
NOJTyYeHUs], MPUMEHEHHE U 3HaYCHHE

B IIPUPOJIC U KU3HH YETIOBEKA.
Onpenenarb XJOPUA-UOHBI B PaCTBOPE.
[InanupoBaTh U OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, POBOUTH HAOTIOCHUS,
JieaTh BBIBOJIBI 10 pe3yjibTaTaM
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BUJICOMATEPUAJIOB).

O3zHakomiieHHe ¢ 00pa3laMu XJIOPHUIOB
(raJIoreHuI0B).

JlabopamopHhuwiii onvim:

N3ydeHue CBOMCTB COMTHOM KUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha XJIOPUJ-UOHBI.

lIpaxmuueckas paboma

Ne 2: Tlosrydenue CONMSTHOU KUCIIOTHI,
W3y4YECHUE €€ CBOKCTB.

Boruucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE

AKCIIEpUMEHTA MTPU MPOBECHUHU
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX
pabor.

Crnenosats npaBuiiam 0e30macHoOM
paboThI B 1abopaTopuu

IIPY UCTIOJTH30BAHUN XUMHYECKOM
MOCY/IbI U 00OPYTIOBAHMUSI.

BricTpauBath pa3zBépHyThIe TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha uHGOPMAIINIO U3 YUEOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VICII0JIb30BAaTh U3yUYECHHBIN ITOHSITUHHBIN
anmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHX
3JICMEHTOB
VIA-rpynmnsr. Cepa
1 €€ COCIMHECHUS

OO611ast xapaKTepUCTHKA IJIEMEHTOB
VIA-rpynmnel. OcOO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHN
OKHUCJICHHUSI.

CrpoeHue u pu3HIeCcKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa M CEPHI.
AmnoTporHbie MOIU(GUKAIIIN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHHE, PU3HIESCKUE U
XMMHUYECKUE CBOMCTBA.

Oxcubl cepbl Kak PeICTaBUTENN
KHUCIIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndeckue u
XUMUYECKHE CBOMCTBA (00IIHMe KakK

OOBACHATH O0IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl ¥ UX COEIUHEHUH C YYETOM
CTPOEHUS X aTOMOB.
XapakTepusoBaTh (HPU3NYECKUE U
XAMUYECKHE CBOMCTBA MPOCTOTO
BEIIIECTBA CEPBI U €€ COCTUHEHNI
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOMI
KHUCIIOTHI, CyJb(aTOB), CIOCOOBI X
MOJTy4YeHUsI, MIPUMEHEHNE U 3HAaUCHUE

B [IPUPOJIEC U )KU3HU YEJIOBEKA.
Onpenenars HaTU4KE CyIb(aT-noHOB
B PacTBOPE.

OOBICHATD CYNIHOCTh IKOJIOTHIECKUX
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IPEACTABUTEIIS KJIACcCa KUCIOT U
cnerupuueckre). XuMUYIECKUE PEaKITUH,
JeXKanue B OCHOBE MPOMBIIICHHOTO
croco0a MoJy4YeHUs CEPHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOU KHCIIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxaenue cepbl U €€ coeJuHEHU

B IPUPOJIe. XMMHYECKOE 3arpsi3HEHUE
OKPYXaroUIEH Cpeibl COCTUHEHUAMU
cepbl (KUCIOTHBIE JTOXK/IU, 3arpsiI3HEHNE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €T0
peAOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

O3HakomIIeHHE ¢ 00pa3liaMH Cephl U e€
COeAMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue nporecca 00yriuBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yuenne XMuMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakiuu Ha
cynb(dar-uoH u HabII0ICHUE TPU3HAKA
€€ NMPOTEKaHUS

po0sieM, CBSI3aHHBIX C IepepaboTKON
COEITMHEHUI CEpBl.

[InanupoBaTh U OCYLIECTBIATh

Ha MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pE3yJIbTaTaM
JKCIIEPUMEHTA.

CrnenoBath npaBuiam 0€30MacHOR
paboThI B labopaTtopuu

IIPU UCIIOJIB30BAHUN XUMHYECKOM
NOCYJIbl U 000PYI0BAHHUS.

[Ipon3BOaUTE BBIYMCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh IpH BBHIIOJHEHUH
y4eOHBIX 3aJJaHUI TEKCThl Y4eOHHKA,
CIIPaBOYHBIE MaTEPHAIIbI
(ITleppoanueckyro CUCTEMY XMMHUYECKHUX
anemenTtoB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHHUN U
COJIEN B BOJE, DIIEKTPOXUMHUYECKAN PSJT
HaIpsHKEHU METAIIOB).

Hcnonb30BaTh NpU BBHIIOJHEHUH
y4eOHBIX 3a/IaHUH U B MPOIECCe
UCCJIEI0BATEIBCKON AEATENBHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJAEPKaHUSI, CIPABOYHbIE
MaTepuaibl, pecypcbl IHTepHeTa
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2.3

OOwas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynmnsl.

Azort, hocdop u ux
COEIMHEHHUS

OO6mas xapaKTepUCTUKA AJIEMEHTOB
VA-rpynmnsl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

A3OT, pacrpoCcTpaHEHUE B IPUPOJIE,
bu3HUecKre U XUMUYECKUE CBOMCTRA.
Kpyrosopor a3ora B npupoze.
AMMUaK, ero (U3NYECKre U XUMUYECKUE
CBOMCTBA, MOJIyYCHUE U TPUMEHECHHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHECHHUE.
KauecTBeHHas peakiyisi Ha HOHBI
aMMOHHMSI.

A30THas KHCIO0Ta, €€ MOJTy4YECHUE,
dbu3nYecKre U XUMUUECKHUE CBOMCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonbp30BaHne HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
yno0peHnid. XMMHUYECKOE 3arps3HCHHE
OKpYXaroUIel Cpeibl COCTMHEHUSIMU
a30Ta (KUCIIOTHBIE TOXKIH, 3arPsI3HCHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, amIoTpornHbIe MOAU(PUKAITUN
docdopa, hpu3nIeCKre 1 XUMUICCKHE
coiictBa. Okcup pocdopa (V) u
docdhopHas kuciaora, pusndecKue u

OOBACHATD 00IIME 3aKOHOMEPHOCTHU

B I3MEHEHUH CBOKCTB 3JIEMEHTOB
VA-rpynnel 1 UX COEIMHEHUH C Y4ETOM
CTPOECHHS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u ¢ocdopa 1 uX COeTUHEHUN
(amMmMmaka, coyieii aMMOHHUSI, A30THOU
KHCJIOTHI, HUTPaToB, okcua pocdopa (V)
u ¢hocdhopHoi KucnoThl, hocharos),
CIOCOOBI MX MOTyYeHUsI, IPUMEHEHHUE U
3HaYEHHUE B MPUPOJE U KUZHU YEJIOBEKA.
OnpenensTb HOHBI aMMOHHUS U (hocdat-
MOHBI B pacTBOpE.

OOBACHATH CYIIHOCTb SKOJOTHUYECKUX
npo6JieM, CBA3aHHBIX C HAX0XKICHUEM
coeMHeHui a3ota u ochopa

B OKPYJKalolleH cpene.

[1nannpoBaTh U OCYILIECTBISATh

Ha TPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, IPOBOAUTH HAOIIOACHHUS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
AKCIIEPUMEHTA TIPH MTPOBEICHUH
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh mpaBuiiaM O€30TACHOM
paboThI B 1abopaTopuun
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XUMHUYECKHEe CBOMCTBA, MOJIyUCHHE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ PU3HYECKUMU
cBolcTBaMH a3ota, hocdopa

U UX COeTMHEHUM (BO3MOXKHO
HCITOJTH30BAaHNE BHICOMATEPHAIIOB).
O3HakoMIIeHHE ¢ 00pa3liaMH a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuenue, coOupanue, pacro3HaBaHUE
Y U3y4YEHHE CBOMCTB aMMHaKa.
BzaumoencTBre KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTBI ¢ MeJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BUJICOMATEPHUAIIOB).
JlabopamopHvie onvimoi:

[IpoBeneHre KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pocdar-noH, u
W3Yy4YeHHE NMPU3HAKOB UX MPOTCKAHUS.
IIpakmuueckasn paboma

Ne 3: Tlony4yenne ammuaka, u3yueHue
€ro CBOMCTB.

Buviuucnenus:

110 YPaBHEHUSM XUMUYCCKUX PEaKITHi

IIPY UCIIOJIb30BAHUY XUMHYECKOU
MOCY1bl U 000PYI0BaHUS.
[Ipon3BOANTH BBIYUCICHUSA

10 XUMUYECKAM YPaBHCHUSIM.
Hcnonbs30BaTh npu BEITTOJTHEHUT
y4eOHBIX 3a/IaHUI TEKCThI YUCOHUKA,
CIIPAaBOYHBIE MAaTEpUAIIbI
(IepHOIUUECKYIO CUCTEMY XUMHYECKUX
anemenTtoB [I. 1. Menpeneena, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUMN U
COJIEH B BOJE, DIICKTPOXUMUYECKUHN PAJL
HaIpPsHKCHUH METaJlIoB)
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2.4

OOwas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepon u
KPEMHUH, U UX
COEIMHEHNUS

OO6mu1ast xapaKTepUCTHKA 3JIEMEHTOB
IVA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, aJutoTpOTHBIE MOAU(PUKAIIAH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nYecKue 1 XUMUYECKHUE CBOWCTBA.
Ancopbmus. Kpyrosopot yriepoaa

B IIPUPO/IE.

Oxkcunpl yriiepoja, ux pusndeckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBBIC OPTaHU3MBI, ITOTYyYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
pOo0JIeMBbI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riro0aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexkr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUYECKUE CBONCTBA,
MOJIy4YEHUE U MPUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHbI. Mcnonb3oBanue kapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIIIEHHOCTH H
CEJIbCKOM XO35M1CTBE.
[TepBoHavanbHBIC TOHSATHUS

00 OpraHMYEeCKUX BEIIEeCTBaX Kak

0 COEJIMHEHMSIX YIiiepojia (MeTaH, ATaH,

OOBACHATD 00IIME 3aKOHOMEPHOCTHU

B UBMEHEHHUH CBOMCTB JIEMEHTOB
I[VA-rpynrsl 1 UX COEAUHEHUH C yUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U
XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB
yraepojia U KPEMHUS U UX COSUHEHUHN
(OKCHZIOB yTiepo/ia, yroJlbHOW KHCIIOTHI,
KapOOHATOB, OKCUA KPEMHUS,
KPEMHHUEBOW KHUCIIOThI, CUIIUKATOB),
CHOCOOBI MX MOJyYEHUsl, IPUMEHEHUE U
3HAYEHHE B IPUPOJE U KU3HU YEJIOBEKA.
OOBACHATH MPUUUHHO-CIIEICTBEHHYIO
CBA3b: CTPOCHHUE BEILIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha pUMepax
COEAMHEHNN YIJIEpOJa U KPEMHUS.
OnpenensTb KapOOHAT- U CHIIMKAT-UOHbI
B pacTBOpE.

OOBACHATH CYIIHOCTb SKOJIOTMUECKUX
po6JieM, CBSA3aHHBIX C HAX0XKJIEHUEM
YIIIEKHUCIIOTO ra3a B OKPYKarollIen cpese.
[TonTBep:kaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMu
IPOCTBIX COEAMHEHUH (METaH, 3TaH,
STUJIEH, allETUJIEH, 3TAHOJI, TJIMLEPHH,
YKCyCHasi KUCJIOTa), B3aUMOCBS3b
HEOPTraHWYECKUX COEAMHEHUH yIiIepoia U
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STHUJICH, alleTUJICH, TAaHOJI, TIUIIEPHH,
YKCYCHasi KHUCIIOTA).

[IprpoaHbIE NCTOYHUKH YIIIEBOJLOPOIOB
(yroJib, MpUpPOIHBIN a3, HEPTH),
MPOJYKTHI MX MepepadoTKu (OCH3UH),
UX POJIb B OBITY M IIPOMBIIIJICHHOCTH.
[TonsiTue 0 OMONOTMYECKU BaXKHBIX
BEIIECTBAX: JKUPaX, OEIKax, YyriIeBoIax —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHO€ €TMHCTBO OPTraHUYECKUX
U HEOPTaHUYECKUX COCTUHEHUH.
Kpemnuit, ero pusnyeckue u
XUMHUYCCKHE CBOMCTBA, MTOTYUCHUE H
npumeHeHue. CoeTMHEHUS] KPEMHUS

B ipupojie. OO01re npeacTaBIeHUs

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHUCIIOTE.

CuiiKaThl, X UCIIOJIb30BAaHUE B OBITY,
MEUITUHE, IPOMBIIIIJICHHOCTH.
Baxnelmue cTpoUTeIbHbIE MATEPUAIIBI:
KepaMHuKa, CTeKJIO, IIEMEHT, OCTOH,
x)ene300eToH. [Ipobiaembl 6e3o0macHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTEpPHAJIOB B TOBCEAHEBHOM JKU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpuCTaNInYeCKUX PemeToK

OpPraHUYECKUX BEIIECTB.
OnuckIBaTh pojb OEIKOB, )KUPOB U
yII€BOJOB B (DYHKIIMOHUPOBAHUH >KUBBIX
OpraHU3MOB, COCTaB MIPUPOTHBIX
MCTOYHHUKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY M IPOMBIIIJIEHHOCTH.

[IpoBOAUTH BHIYKCIICHHUS 110 YPABHEHUAM
XUMHUYECKUX PEaKIUH.

[1marrpoBaTh U OCYIIECTBISTH

Ha MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MIPOBEICHUHT
71a00paTOPHBIX OIMBITOB M MPAKTUYECKUX
pabor.

CrnenoBats npaBuiiam 0e30mMacHoOM
paboThI B 1abopaTtopuu

[IPU UCTIOJIb30BaHUN XUMHUUECKON
MOCYJIbI U 000PYI0BAHMUSI.

Hcnonb30BaTh NpH BHIOJHEHUH
y4eOHBIX 3aJaHUI TEKCThl y4eOHHKa,
CIPaBOYHbBIEC MaTEpUAIIbI
(ITepuonuyeckyro cucTeMy XUMHUYECKUX
anemenTtoB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBaHHM U
COJIEN B BOJIE, JIEKTPOXUMUYECKUH P
HaIpsHKEeHU METAIJIOB)
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anmasa, rpadura, QpyepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U yCTPOWCTBOM
IPOTHUBOra3a.

O3HakoMIIEHHE C IPOIYKIIMEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Bugeomarepuaiibl: cuiMKaTHas
MPOMBILIUIEHHOCTB ).

Mopenu MoJieKy OpraHuYeCKUX
BELLECTB.

JlabopamopHhwiii onvim:

[Tonyuyenue, cobrpanue, pacro3HaBaHUE
Y U3YYEHHUE CBOMCTB YIJIEKUCIIOIO ra3a.
[IpoBeneHne KaueCTBEHHBIX PEAKIIHI

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3y4eHUE MPU3HAKOB UX IPOTEKAHUSI.
IIpakmuueckue pabomui:

Ne 4. Tlonyuyenue yriaekucioro rasa,
W3yUYE€HUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTAIbHBIX
3anay no teMe «BaxkHeilre HeMeTaIbl
U UX COCAMHEHUS

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHI

Hroro no paszneny

25
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Pa3znen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01Me cBoMCTBa
METAJUIOB

4

OO611ast xapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosoxkenus B [lepuoanueckont cucreme
XUMHUYECKUX IJIEMEHTOB

JI.1. MenpaeneeBa v CTpOCHUSI aTOMOB.
Crtpoenue meTaiioB. Metanueckas
CBSI3b M METAJIMYECKas
KpUCTAJNTNYECKAs PEIIETKA.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSKEHUN
MeTAIII0B. PUBHYECKUE U XUMHYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoosb!
noxyuyeHus metauioB. [loHsTue

0 KOppPO3UU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnunaBel (cTasnp, 4yryH, TIOPATIOMUAHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OO6pasipl METAJIJIOB U CIJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaNIOB (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimol:
O3zHakomiieHHe ¢ oOpa3liaMyu METaIOB U
CIUTABOB, UX (PU3MUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT U3y4aeMbIX TTOHSITHIMA
Y TIPUMECHSTH 3TU TTOHATHUS TIPHU OMMCAHUN
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COEMHEHUM C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAJLJIOB,
o011e PU3NIEeCKUe U XUMUUECKUE
CBOICTBA METAJIJIOB.

XapakTepusoBaTh 00I1Ee CTIOCOObI
MOJTYYEHUS] METAJJIOB.

OnuceiBaTh CIOCOOBI 3aIIUTHl METAJIOB
OT KOPPO3HH.

CrnenoBaTh mpaBuiiaM 0€30TMacHOMN
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHUUECKOU MTOCY/IbI U
000pyIOBaHUSI.

[Tpou3BOAUTH BRIUUCICHUS

10 YPaBHEHUSAM XUMUYECKUX PEAKIUH,
€CJIU OJINH U3 PEareHTOB COACPKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPyIIIE.

Hcnonb30BaTh pH BBHITIOJTHEHUH
y4eOHBIX 33JIaHUI TEKCThI y4eOHUKA,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJIMH U3 PEareHTOB COACPIKUT
npuMecu

CIPaBOYHBIE MaTEpUaIbI
(ITepuoanyeckyro CUCTEMY XUMHUYECKHX
anemenToB J[. 1. MenneneeBa, Tabuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHUI U
COJIEN B BOJE, DJIEKTPOXUMHUYECKUHN PAL
HaIpPsHKEHUI METAIIIIOB)

3.2

Baxueiimune
METAaJUIbI U UX
COEIMHEHUA

16

[llemouyHBIC METAIUIBL: TOJIOKCHHE

B [leproanyeckoil cucreme XuMHIECKUX
aneMmeHToB .M. Menzaeneesa, crpoeHue
UX aTOMOB, HaXO0XJICHUE B MPUPO/IE.
duznyeckrue 1 XMMUUYCECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI
Y TUJPOKCHUJIBI HATPUS U KaJIUSL.
[IpriMeHeHuE MIETOYHBIX METAIIIOB U UX
COCJMHCHMHU.

[IlemoyHO3eMeIbHBIC METAJIIBI MAaTrHUM U
KaJblMK: noJyioxkenue B [lepuoanueckon
CHCTEME XMMHUUYECKHUX DJIEMEHTOB

JI.. MenneneeBa, CTpOCHUE UX ATOMOB,
HaxoXXJIeHUe B nipupoje. dusnyeckue u
XAMHAYECKHE CBOMCTBA MarHus 1
Kanbplus. Baxkuenme coeqnHeHust
KaJIbIUS (OKCH, TUIPOKCHI, COJIH).
JKEcTkoCTh BOJIBI M CITOCOOKI €€
yCTpaHEHUS.

AJTIOMUHHH: TIOJIOKEHHE

B [leproanyeckon cucremMe XuMUYECKUX

OO0BsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3MCHEHHUH CBOMCTB 3JICMEHTOB-
METAJIJIOB M X COSAMHEHUN B IPyIIax

C Y4€TOM CTPOEHUS X aTOMOB.
XapakTepu3oBaTh (HPU3NIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
METAaJIJIOB U UX COCTMHEHUMN (OKCHUIIOB,
TUIPOKCHUIIOB, COJICH), CITIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHC W 3HAUCHHC

B IIPUPOJIC M JKU3HU YeJIOBEKa.
YcranaBauBaTh NPUYUHHO-
CJICJICTBCHHYIO CBSI3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha TIPUMEepax U3ydyaeMbIX BEIICCTB.
Pacno3HaBaTh ¢ TOMOIIBIO KAYECTBEHHBIX
peaKIuii HOHbI METaJUIOB: MarHus,
KaJIbIHs, aTIOMUHUS, IUHKa, sxene3a (1)
u xenesa (I11), mexu (11).

JlokaspIiBaTh aM(POTEPHBIN XapaKTep
OKCHJIOB U TUIPOKCHIOB aTIOMUHUS 1
[MHKA.
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sanemeHTOB J1.11. MeHneneesa, ctpoeHue
aToMa, HaXO0XKJICHWE B IPUPOJIC.
DOU3NYECKHE U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa U TUAPOKCHIA AITFOMUHUS.
Keneso: nonoxenue B [lepnonnueckon
CHCTEME XHUMHYECKHUX DJIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
HaxO0XJEeHHUE B Npupojie. Puzndeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu xkenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTYYECHUE.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
WCII0JIb30BaHUE BUCOMATEPHUATIOB).
OkpatmBaHue MJIaMEHH HOHAMH HaTpHS,
KaJIUS ¥ KalbLKsl (BO3MOYKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB)
HUccnenoBanne cBONMCTB KECTKOU BOJEI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEC
(BO3MOYKHO MCIIOJIb30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimoi:

IIpoBeneHne KavyeCTBEHHBIX peakIui
Ha MOHBI (MarHus, KaJIbIMs, ATFOMUHUS,

[InanupoBaTh U OCYLIECTBIATh

Ha TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOUTH HAOIIOICHHUS],
JIeNaTh BBIBOJIBI 110 pE3yJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

IIPU UCIIOJIb30BAHUH XUMHYECKON
oCyAbl 1 000PYIOBaHMS.

[Tpou3BOAUTE BBIYUCICHUS

10 XUMUYECKUM YPABHECHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM Ipynie.

BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C ONOPOH

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUMHBIN
amnmapar Kypca XuMUHu
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nuHKa, xenesa (I11) u xxenesa (I1II), meau
(11), onrcanue IPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne ampoTepHBIX CBOMCTB
TUIPOKCUJIA ATIOMUHUS U TUAPOKCUIA
IIMHKA.

Ilpakxmuuecxue pabomuwi:

Ne 6. XKEcTkocTh BOABI 1 METOJIEI €€
YCTPaHEHUS.

Ne 7. PemieHue 3KCriepuMEHTAIBHBIX
3a7a4 1o TeMe «BaxuHeimme Metauibl 1
UX COCIUHECHUS».

Buviyucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIU OJINH U3 PEareHTOB JIaH B U30BITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM JIOJIM BbIX0/1a MPOJIyKTa
peaKuunu

Hroro no pazneny

20

Pa3n

e 4. XumMus u OKpy:Kamouias cpeaa

4.1

XUMUS 1
OKpYy’Karomas cpeaa

3

BemiecTBa 1 MaTepruaiibl B HOBCEHEBHOMU
YKA3HU 4eioBeKa. be3onacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUYECKHUX
peakimii B ObITy. [lepBas momornp npu
XUMUYECKUX 0)KOTraxX U OTPaBJICHUSX.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
cpenasl (mpeaesnbHas J0MyCcTUMAas

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHbBIX cepax AesTeTbHOCTH
JIFOJeH, OCHOBHBIC BEIIECTBA U
MaTepHaJIbl, IPUMEHSIEMbIC B ) KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBICHATD yCIOBUS O€30I1aCHOTO
WCITIOJIb30BAHUS BEIIECTB M XUMHUECKHIX
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KOHIIEHTpa1us BemecTB. Posib xumuu

B PEILIEHUH 3KOJOTUUYECKUX MPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa3ioB MaTepuaioB
(CTeKJ10, CIJIaBbl METAIIJIOB, MOJIUMEPHbIC
MaTepHuabl)

peaxuuii B ObITY.

AHaIN3UPOBATh U KPUTUUECKHU
OLICHHMBATh WH(OPMAIIUIO O BIUSIHUU
IIPOMBIIIJIEHHOCTH, CEIBCKOT0 X0341CTBA,
TPAHCIIOPTA U AP. HA COCTOSIHUE
OKPYXaroUen CPeIbl.

YMeTh OKa3bIBaTh NEPBYIO TOMOIIIb

MIPY XUMHYECKUX 0KOTaX U OTPABIICHUSX.
[IpunuMate ydyactue B 00CYKIECHUU
po0JieM XUMUYECKON U AKOJIOTUYECKOMN
HaIIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 0 MPoOJIeMe U
IIpeAIaratb BO3MOXHBIE ITyTH €€
peleHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBLIEE YNCJIO YACOB 68
I10 ITPOT'PAMME
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