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Paboyas mporpamMma 1o XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs COCTaBJICHA
Ha ocHoBe TpeOoBaHMii K pe3ylnbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHOM MPOrpamMMbl
OCHOBHOTO 00Imero oOpa3oBaHMs, NpeAcTaBIeHHBIX B denepaqbHOM TOCYJApCTBEHHOM
00pa3oBaTeIbHOM CTaHAApTE OCHOBHOTO 0O0IIero oOpa3oBaHus, C YUETOM pacrpelesiEHHBIX 110
KjlaccaM TIpOBEpsieMBbIX TPeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTebHON
IIPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUS U AJIEMEHTOB COJEP)KAHUS, IPEJICTaBICHHBIX B
YHuBepcaibHOM KOJIM(pUKATOpPE MO XUMHUHM, a Takke Ha ocHoBe IIporpammsl BOoCHHMTaHUS
oOyJaromuxcss TpU TMOJYYeHHH OCHOBHOTO o0miero obOpasoBanus u ¢ ydérom Konnenumu
nperno aBaHusl yu4eOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHM3anusax Poccuiickon
@denepanny, peanus3yoOLUMX OCHOBHBIE 00IIe00pa3zoBareibHbIEe IMporpaMMbl (yTB. Perienunem
Komnerun  Munnpocsemenuss  Poccun, mnporokon ot 03.12.2019 N IIK-4BH).
MOSCHUTEJIbBHAS 3AITUCKA

CoryacHO cBOeMy Ha3HaueHHIO paldouas mporpamma JIaéT MpEeACTaBIECHUE O LENsX,
oOuieil ctparerun oOyuyeHUs, BOCIUTAHUS W Pa3BUTHUsI OOy4aIOUIUXCSA CPEACTBAMH Yy4eOHOTO
npenMera «XHUMHUsDY; YCTaHABIMBAET 00s3aTeIbHOE MIPEIMETHOE COAepKaHKe, TPelyCMaTpUBAET
paclpelielieHue €ro Mo KjiaccaM M CTPYKTYpHpOBaHHME €ro Io pas3jielnaM M TeMmaM Kypca,
OTpe/ieNsieT KOJMYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKH COAEpKaHUs; TAaET PUMEPHOE
pacnpezeneHue y4eOHBIX 4YacoB [0 TEMAaTHUYECKUM paslielaM Kypca U PEKOMEHIYyEeMYIO
(mIpUMepHyI0)  MOCIENOBATEIbHOCTh HX M3Y4YEHHA C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOEHHOCTEN
oOyuarouuxcs; ONpeaenseT BO3MOXKHOCTH IMpeaMeTa [Uisl peanus3aluu  TpeOoBaHUM K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILIETO
o0Opa3oBaHus, a TakKe TpeOOBaHUM K pe3ynbTaTaM 00ydeHHUs XMMHUHU Ha YPOBHE Lieei U3y4eHus
IpeaMeTa ¥ OCHOBHBIX BHJIOB Y4€OHO-IIO3HABAaTENIbHOW JEATENbHOCTH/y4eOHBIX AEHCTBHM
YUEHHKA 110 OCBOCHHIO y4EOHOTO COJIepKaHMSL.

OBIIASA XAPAKTEPUCTUKA YYEBHOT' O INTPEJIMETA «XUMMUS»

Bxnag yweOHoro mnpeamera «XUMHS» B JIOCTHIKCHHE IIeJieH OCHOBHOTO OOIIETo
o0Opa3oBaHus OOYCIOBJIEH BO MHOIOM 3Hau€HHEM XHMUYECKOH HayKu B IMO3HAHUU 3aKOHOB
OPUPOJBI, B Pa3BUTUU IPOU3BOAMTENBHBIX CHJ OOIIECTBA M CO3JaHUM HOBOH 0a3bl
MaTepUaAIbHONU KyJIbTYpBHI.

XUMHS KaK 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAayK PAaCIpPOCTpaHUiIa CBOE BIMSHHUE Ha
Bce 00JacTH 4YEJOBEYECKOIo CYIIECTBOBaHMA, 3ajajla HOBOE BHJEHHE MHpa, cTajia
HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOM KYJIBTYphl, HEOOXOIUMBIM YCIOBHUEM >KU3HHU OOIIECTBA!
3HaHUE XUMHM CIY)KUT OCHOBOM Jis (OPMHUPOBAHUS MMPOBO33PEHMsI 4YENIOBEKa, €ro
IIPEJCTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (GOpMHUpPYEMble XUMHUEH
IPEJCTAaBICHUS O B3aUMOIIPEBPAILECHUSAX HHEPTUU U 00 HBOJIOLMM BEIIECTB B IPUPOJE;
COBpEMEHHAsi XUMHUS HallpaBlIeHa Ha pellleHHe INI0OaNbHbIX MpoOJeM YCTOMUMBOIO pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, 3HEPreTHYECKOM, MMIIEBOM M 3KOJIOTHYECKOM O0€30MacHOCTH,
po0JIeM 3/1paBOOXPaHEHHUS.

B ycnoBusx Bo3pacTaroliero 3Ha4€HHs XHMUM B JKU3HM OOIIECTBA CYILECTBEHHO
MOBBICHJIACh POJIb XUMUYECKOTo 00pa3oBaHus. B miane conuanu3anuy OHO SIBJISETCS OJHUM U3
ycia0BUi (JOPMUPOBAHUS UHTEIIEKTA IMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY 4YENIOBEKY XWMHYECKHE 3HAaHUS HEOOXOAMMBI sl NpHOOpeTeHHs
OOIIEKyIBTYPHOI'O YPOBHS, HO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpa3HOW >KM3HM OOIIeCTBa, Ui OCO3HAHMS BAXHOCTH Pa3yMHOIO
OTHOIIIEHHS K CBOEMY 3JI0POBBIO M 3[0POBBIO APYTUX, K OKPYKAIOIIEH NMPUPOJHOU cpene, Ui
I'PaMOTHOTO MOBEAECHUS IPU UCHOJIb30BAHUN PA3JIMUYHBIX MaTepUAIOB M XUMUYECKUX BEIECTB B
MIOBCETHEBHOM KM3HHU.

Xumuueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SBIsiETCS 0a30BBIM MO OTHOLICHUIO K
cucTeMe o0Iero XMMu4Yeckoro oopazoBanus. I1oaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yeT mpucylie oO0meMy XHMHUYEeCKOMY OOpa30BaHMIO KIFOYEBbIE IIEHHOCTH, KOTOpBIE
OTPaXalOT TOCYIApCTBEHHbIEC, OOIIECTBEHHbIE M WHAMBUIYyaJbHBIE MOTPEOHOCTH. OTUM



OTIpeNIeNsAeTCsl CYIHOCTh 00mIel cTparernd oOyd4eHHs, BOCIIUTAHHUS U Pa3BUTHS OOYJaIOIIMXCS
CpeAcTBaMU y4eOHOTO MpeaMeTa « XUMUs».

N3yuenue npenmera:

1) cmocoOcTBYeT peanu3alid BO3MOXHOCTEH Ui caMOpa3BUTHS M (OPMHUPOBAHHUSA
KYJIBTYPBI IMYHOCTH, €€ 0011ei U (PYyHKIIMOHATBHON IPaMOTHOCTH;

2) BHOCHUT BKJIaJl B (POPMHPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN MOAPOCTKOB,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  JIeATENbHOCTH,  3KCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaK B IIOBCEJHEBHOM JKM3HH, Tak MU B
podecCHOHABHON IeATEIIFHOCTH;

3) 3HAKOMUT €O CHEIU(UKON HAYYHOTO MBINLJICHUS, 3aKJIabIBAET OCHOBBI LIEIOCTHOTO
B3IJIsJ]a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUU
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH MOAPOCTKOB;

4) cmocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHuE
IITKOJIbHUKOB.

Hazpannusle HampaBiieHuss B OOy4eHHMM XUMHMM oOOecrneuyuBarTcs —creunpuxon
COJIep’KaHUs TpPEAMETa, KOTOPBIM SBJSETCS MEeNaroruyecku aJalnTUPOBAHHBIM OTpaKEHUEM
0a30BOi HAyKU XMMHUH Ha ONPECIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumum OCHOBHON WIKOJIBI OPUEHTUPOBAH HAa OCBOEHHE OOYYarOIIMMHCS OCHOB
HEOPraHMYeCKOM XUMHUU U HEKOTOPbIX MOHATUA U CBeIEeHUH 00 OTHEeNbHBIX O0O0bEeKTax
OPraHU4eCKO XUMHUH.

Crpykrypa coaepxaHus npeamera copMupoBaHa Ha OCHOBE CUCTEMHOIO MOAX0/1a K €ro
nzyueHuo. CojnepaHue CKIAIbIBAETCS M3 CHCTEMbl MOHATHH O XHUMHYECKOM DJEMEHTE U
BEIIECTBE W CHCTEMBbl TOHATHH O XHUMHUYECKOW peaknuu. OO0e 3TH CHCTEMBl CTPYKTYpPHO
OPraHU30BaHbI 0 MPUHLMILY IIOCIEAOBATENBHOIO PA3BUTUS 3HAHUN HA OCHOBE TCOPETHYECKUX
IIPEICTaBICHUM PA3HOIO YPOBHA: ATOMHO-MOJIEKYJSIDHOTO YYEHMs KaK OCHOBBI BCErO
ectecTBo3HaHus, ypoBHs I[lepuomnueckoro 3akona /I. M. MenaeneeBa kak OCHOBHOTO 3aKOHa
XMMUHM, YY4€HMs O CTPOGHMHM aToMa M XHUMHUYECKOH CBs3M, MpPEICTaBIECHUH 00
IEKTPOJIUTUYECKOM  JTUCCOLMALMM  BEHIECTB B pacTBOpax. [eOpETUYECKUE  3HAHUSA
paccMaTpUBAIOTCS HA OCHOBE OMIIMPUYECKH IIOJYYEHHBIX UM  OCMBICIEHHBIX (DAKTOB,
Pa3BUBAIOTCS MOCIENOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBIIOJIHAS (YHKIUN OObSICHEHUS
U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOJKHOCTEM IPAKTUYECKOIO IPUMEHEHUS U
IIOJIydeHUsl M3Yy4aeMbIX BeIIEeCTB. Takas oOpraHuzalus COJEp)KaHUsA Kypca CHOCOOCTBYeT
IIPEICTaBICHUI0 XUMUYECKOW COCTABIIAIOIIEH HAyYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU
npupogsl. Tem cambiM oOecrieunmBaeTcs BO3MOYKHOCTh (OPMHUPOBAHUS Yy OOydaroLuXcs
LIEHHOCTHOTO OTHOLIEHUS K HAaydHOMY 3HAHHUIO M METOJaM IO3HaHMs B Hayke. BaxHO Takxke
3aMETUTh, YTO OCBOEHUE COACPXkKAHUSA Kypca IPOUCXOIUT C NPHUBJICUEHUEM 3HAHUI U3 paHee
U3YYEHHBIX KypcoB: «Okpyxaromuii Mup», «buosorus. 5S—7 kiaccel» u «Pu3nka. 7 Kjacc.
HEJNX U3YYEHUSA YYEBHOI'O ITPEJJMETA «XUMUS»

K HampaBieHuI0 NEpBOCTENEHHOW 3HAYMMOCTH IpHU peanu3alud 00pa30BaTENbHBIX
¢byHkuuii npenmera  «XHUMHUS» TPAJULMOHHO OTHOCAT (OopMUpOBaHHE 3HAHMM OCHOB
XUMUYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON AEATEIIbHOCTH
YeJI0BEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOW KyJbTYpBI. 3ajada IpeIMeTa COCTOUT B
(OpMUPOBAHUN CUCTEMBl XMMMUYECKMX 3HAHMM — BakHEHIIMX (DaKTOB, MOHATHUH, 3aKOHOB U
TEOPETHUYECKUX MOJIOXKEHUH, JOCTYIHbBIX 000OIIEHNH MHPOBO33PEHUYECKOrO XapakTepa, s3blKa
HayKM, 3HAHUI O HAaydHBIX METOJAX M3y4EHHUsS BEIIECTB M XUMHUYECKMX PEAKIHUI, a TaKXKeE B
(OpMUPOBAHUU M PA3BUTUN YMEHUN M CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHEM,
HaOJIIOleHUeM M TPOBENEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJI0JEHUEM IMpaBUII
6e301acHOro 00palleHus C BEIIECTBAaMH B TOBCETHEBHOM JKU3HHU.

Hapsiny ¢ 3TuM nenu uzydeHus npeaMeTa B IporpaMMe YTOUHEHbBI M CKOPPEKTUPOBAHBI €
y4éTOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOrO o0mero ooOpasoBanus. Cerojus B
oOpa3oBaHuM 0C000 3HAYMMON TNPHU3HAETCA HAMPABICHHOCTh OOy4YeHHs Ha pa3BUTHE U



caMOpa3BUTHE JMYHOCTH, (OpPMHpOBaHME €€ HMHTEIJIEKTa M o0med KyabTypbl. OOyueHue
YMEHUIO YYUTHCS M TPOJOJKATH CBOE 0Opa3oBaHUE CaMOCTOSITEIBHO CTAHOBUTCS OJHOW W3
BOXHEWINX (PYHKIMHA y4eOHBIX PEAMETOB.

B cBsi3u ¢ 3TUM 1IpHU M3YYEHUU MpeaMeTa B OCHOBHOM IIKOJIE TOMUHUPYIOIIEE 3HAUCHUE
nproOpenu Takue eI, KaK:

* popmMupoBaHHE MHTEIUICKTYAITBHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMO00Opa30BaHMUIO,
COTPYIHHYECTBY, CAMOCTOSTCILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBATHCA K
OBICTPO MEHSIOIINMCS YCIOBHUSM KH3HU;

* HalpaBJICHHOCTb OOY4YEeHMs] Ha CHUCTEMaTHYECKOE MPUOOLIEHUE YdalIuxcs K
CaMOCTOSITCJIbHOM ~ TO3HABATEJILHOW  JCATEIBHOCTH,  HAay4YHBIM  METOJaM  TO3HAHUA,
(hOpMHPYIOITUM MOTHBAIHIO M PAa3BUTHE CTIOCOOHOCTEH K XMMHUH;

= oOecrnedyeHHEe YCIOBUM, CHOCOOCTBYIOUIMX NPUOOPETEHHIO OOYYaIOUIUMUCS OIbITA
Pa3HOOOpa3HOM JEeATETLHOCTH, MO3HAHUS M CaMOTIO3HAHUSA, KIIOUEBBIX HABBIKOB (KJIFOUYEBBIX
KOMIIETESHIINH ), UMEIONIUX YHUBEpPCAIbHOE 3HAYEHUE VIS PA3NIMYHBIX BUJIOB NIEATEITHLHOCTH; *
(dhopmMupoBaHUEe YMEHHI OOBSICHATh U OIEHUBATH SIBJICHHS OKPYXAIOIIEr0 MHUpa Ha OCHOBAaHUHU
3HAHUH U OIBITA, OJYYEHHBIX MIPU U3YYCHUU XUMUH;

* hopMUpOBaHKUE Y 00YUAIONIUXCS TYMAHUCTUYECKUX OTHOIIEHUH, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUU JJI1 BBIPAOOTKH SKOJOTHYECKH IIEJIECO00pa3HOro TMOBEJACHUS B OBITY U
TPYAOBOM NEITENBHOCTH B LIEJISIX COXPAHEHUSI CBOErO 3J0POBbA M OKPYKAIOWIEH MPUPOIHOU
Cpelbl;

* pa3BUTHE€ MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTE K CAaMOKOHTPOII U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPO(UIIS U HANTPABIEHHOCTH JTAJIbHEUIIIETO 00yUEHUSI.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUs1» B YYHEBHOM IIVIAHE

B cucreme o6mero oOpa3oBaHus «XuMHS» TpU3HAHA OO0S3aTEIBHBIM YICOHBIM
MpeAMETOM, KOTOPBIM BXOAWT B COCTaB MpeAMeTHOW obOmactn «EcTecTBeHHO-HAy4YHbBIC
npeAMEThI». YYeOHBIM IUIaHOM Ha €€ m3ydeHue oTBeneHo 136 yuyeOHBIX 4yacoB — 1O 2 4 B
Henenmo B 8 m 9 Kiaccax COOTBETCTBEHHO. JIJIsI Ka)KIIOro Kiacca MPEayCMOTPEHO PE3EPBHOE
y4eOHOE BpeMsi, KOTOPOE€ MOXET OBITh HKCIOJIL30BAHO Yy4YaCTHUKAMHU 00pa3oBaTeIbHON
JEeSITEILHOCTH B 1ENIAX (JOPMUPOBAHUS BapUATHUBHON COCTABISIOLICH COJEpKaHUs KOHKPETHOU
paboueil nporpammel. [Ipu 3TOM 00s13aTenbHas (MHBapUaHTHAs) YacTh COJAEP)KAHUS MpEAMETa,
yCTaHOBJIeHHas: padouell MporpaMMoii, U BpeMs, OTBOJMMOE Ha e€ HU3y4yeHHe, NOJIKHBI OBbITh
COXPaHEHBI MOJIHOCTBIO.

B crpykrype pabodeil mporpamMmbl Hapsly € MOSICHUTEIbHOM 3alUCKOM BbIJENICHBI
CIIEYIOIINE Pa3AeIbl:

* [UTAHUPYEMbIE Pe3yJabTaThl OCBOCHUS YyUeOHOro mpeamera «XUMHs» — JTUYHOCTHBIE,
MeTanpeaMeTHbIe, TPEMETHBIE;

* coZiepKaHue yueOHOTro npeaMera «XUMHUsD) 10 ToJiaM 00ydeHHS;

* IPUMEPHOE TEMAaTHYEeCKOe IUIAaHUPOBAaHUE, B KOTOPOM JAETaIM3UPOBAHO COJEp:KaHUE
KKJOM KOHKPETHOW TEMBbI, yKa3aHbl KOJMYECTBO 4YacoOB, OTBOJUMBIX Ha €€ HU3yueHHue, U
OCHOBHBIE BHJbl y4eOHOU JESITeNbHOCTH YUY€HUKa, (QOpMHUpPYyEMble MPH H3YYCHHUH TEMBI,
MPUBEJIEH NEPEUEHb JEMOHCTPALIMM, BBINOJHIEMBIX YUYUTEIEM, U MEPEUYEHb PEKOMEHIYyEMbIX
1ab0paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT, BHITIOTHAEMBIX YIaIIUMUCS.

COLEPXKAHHUE YYEBHOI'O ITIPEIMETA «XUMMUSA»

8 KUIACC
IlepBoHaYa/IbHBIC XMMUYECKHE TOHSATHS
Hpeamer xumum. Ponp Xxumuu B KU3HMU 4yesloBeka. Tena u BemectBa. PU3HMUECKHUE CBOWCTBA
BellleCTB. ArperaTHoe cocTosiHue BemlecTB. [loHsATHE 0 MeTo/ax MO3HAHUS B XUMUU. XUMHS B
cucreMe Hayk. UncTele BemecTBa U cMecu. CrocoObl pa3zienieHus: cMmecei.
ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 31eMeHThl. CHUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumuueckast (popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JE€MEHTOB. 3aKOH ITOCTOSHCTBA
cocrtaBa BemlecTB. OTHOcuTeNnbHas aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJspHas Macca.
MaccoBast 107151 XMMHUYECKOIO 2JIEMEHTA B COEJUHEHUH.

Ou3nYeCKUE U XUMHUYECKUE SBICHUS. XUMHUECKas peakuus U €€ MPU3HAKU. 3aKOH COXpPaHEHUS
MAacChI BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccuukaius XuMIUIeCKUX peakinii (CoeTnHeHUS,
pasnoKeHus1, 3aMelIeHUs, 0OMEHA).

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TOCYHOH, ¢ TpaBuiamMu pabOTHl B
nabopatopun ¥ npuéMamMu OOpamieHuss ¢ JIabopaTOpHBIM O000OPYIOBaHHEM; H3Y4eHHE U
omnucaHue (PU3MUECKUX CBOMCTB 00pa3IO0B HEOPTAaHWYECKUX BEIIECTB; HAOIIONEHIE (PHU3UIECKUX
(ny1aBneHue BOCKa, TassHUE JIbJla, pACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJIEHCALHs BObI)
U XUMHYECKUX (FOPEHHE CBEYH, NMPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeEJa C
KHUCJIOTOM) SIBJICHUH, HAOIIOJICHUE W ONMHCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUN
(paznokeHue caxapa, B3aUMOJIEHCTBUE CEPHON KHUCIOTHI C XJIOPHAOM Oapus, paslioKeHUe
ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoaeicTBHE kene3a ¢ pactBopom cos menu(Il));
M3Yy4YeHHE CIOCOOOB pasesieHns cMecell (C MOMOIIbI0 MarHuTa, (GuUIbTpOBaHKE, BbINIapUBaHUE,
TUCTUIUIALINS, XpoMaTorpadus), MpOBEIeHNE OYUCTKH TOBAPEHHOM COJIH;

HaOJIOJIeHNe W OINMCAaHWE PEe3yJbTaTOB TMPOBEJIEHUS OIbITa, WIIIOCTPUPYIOLIETO 3aKOH
COXpPaHEHUSI MacChl;

CO37[aHHME MOJIEeNeH MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopog — 5smeMEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CnocoObl TOMyYeHHUS KHCIOpoja B Jjaboparopuud U
npoMblnieHHocTu. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MoauduKanus
KHCJIOPO/1a.

TennoBoit >pdexT XUMUYECKONW peakuu, TEePMOXHMHYECKHE YpaBHEHHUs, DK30- U
SHIAOTEPMHUUYECKHE peaKkuu. TOIIMBO: yroiab M METaH. 3arps3HEHHE BO3AyXa, YCUJICHHUE
MmapHUKOBOTO 3 dekTa, pazpyiieHne 030HOBOTO CIIOS.

Bonopon — snemeHT u npocroe BemectBo. Haxoxaenue Bogopoia B mpupojie, Gpu3ndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydyeHus. Kucaotel u conu.

KomnuecTBo BemiectBa. Mousib. Mossipaass Macca. 3akoH ABoraapo. MossipHblid 00bEM Ta3oB.
Pacuérel N0 XUMHUYECKUM YPABHEHUSIM.

®usnueckue CcBoMcTBa BOJbl. Boma kak pactBoputens. PactBopsl. Haceluennesle u
HEHACBIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0js BEUIECTBAa B
pactBope. Xumudeckue cBoWcTBa BoAbl. OcHOBaHMs. Posb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B HpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmueckux coeauHenuid. Oxcuapl.  Knaccudukamus — OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIE) U HeconeoOpasytome. Homenknarypa
OKCHJIOB (MEXIyHapoAHas W TpuBUaibHas). DuU3nuecKue M XUMHUYECKHE CBOMCTBA OKCHIOB.
[Tony4yenue okcuaoB.

OcHoBanusi. Knmaccupukanus ocHOBaHUWI: IIETOYM W HEPACTBOPUMBIE  OCHOBAHUA.
Homenxknarypa

OCHOBaHUW (MeXAyHapoJHas ¢ TpuUBHAIbHAsA). DU3NYECKHE U XUMUYECKHE CBOMCTBA
OCHOBAHMM.

[Tomyuenue oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnot. HomeHknaTypa KUCIOT (MeXAyHAPOAHAS U TPUBHAIIBbHAS ).
du3nyeckue M XMMUYECKHE CBOWCTBAa KucioT. Psan akruBHoctu mertamuioB H. H. bekerosa.
ITony4yenue KucoT.

Comu. Homenknatypa comeil (MexayHapoaHas W TpuBHAIbHAs). DU3MUECKUE U XUMHUYECKHE
cBoiicTBa conel. [lonyyenue cosen.

I'eneTnueckas CBSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEAUHEHUH.



XUMUYECKUN IKCTIEPUMEHT: KaU€CTBEHHOE OIPEICIICHUE COJIEPKAHUSI KUCTIOPOIa B BO3YXE;
MOJIydeHHe, COOHMpaHHe, pPACIHO3HABAHME M HW3YyYEHHE CBOMCTB KHCIOpOJa; HaOIIOACHUE
B3aMMOJICICTBUS BEIIECTB C KUCIOPOJIOM M YCJIOBUS BO3HMKHOBEHHS U MPEKPAIICHUS TOPEHUs
(moxapa); O3HaKOMJICHHE C OOpa3llaMH OKCHJIOB M OIMCAaHUE WX CBOWCTB;, NOJy4YCHHE,
coOMpaHue, paclo3HaBaHHE M M3YYEHHE CBOMCTB BOAOpoAa (TOpEeHHE); B3aUMOJCHCTBUE
BoJjiopona ¢ okcugoMm menu(Il) (Bo3MOXXKHO HMCHONB30BaHUE BHUICOMATEPUATIOB); HAOIIOEHUE
00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb;

HCCIIEIOBAaHUE OCOOEHHOCTEW pAcTBOPEHMsI BEUIECTB C PpaA3IMYHON  pacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM J0JE€H pPAacTBOPEHHOIO BEILECTBA;
B3aUMO/JICHICTBUE BOJbl C METaUlaMU (HATPUEM M KajdbLUeM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB); ONPEJCIICHUE PAaCTBOPOB KHUCIOT U IIEN0YEH C MOMOLIBI0 MHIUKATOPOB;
HcCcleIoBaHUE 00pa3lioB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOIIOICHUE
W3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT M IIEIOYEH; U3ydyeHNEe B3aUMOICUCTBUS
okcuna menu(Il) ¢ pacTBOpoOM CepHOM KHCIIOTHI, KUCJIOT C METAJJIaMH, PEaKITUi HEeHTpan3aluy;
MOJTyYeHUE HEPACTBOPUMBIX OCHOBAaHWMU, BBITECHEHHE OJIHOTO MeETauia APYTMM M3 PacTBOpa
COJIM; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/ad 1Mo Teme «BakHeliue KiIacchl HEOPraHWYECKUX
COCTMHEHU .

IHepuoanyecknit 3akoH u Ilepuoguyeckass cucremMa xumu4yeckux 3djemenros JI. MH.
MenaeneeBa. CTpoenne aromoB. XuUMHYeCKas CBsA3b. OKHCINTEILHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[TepBbie MOMBITKM KIacCU(pUKAIIUU XUMHUYECKUX dJIeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
2JeMEHTOB (IIEJOYHBIE U  IIEJIOYHO3EMENbHbIE METaJulbl, TaJOre€Hbl, WHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[Tepuonnueckuii 3akoH. [leprnoanueckas cucrteMa xumuueckux anemeHToB J[. 1. Menaeneesa.
Kopotkonepuoanast u gnuHHonepuoaHas ¢opmbl llepuoanyeckoil CHUCTEMBI XMMHUYECKHUX
anemeHToB /. 1. MenneneeBa. [lepuoapt u rpymibl. @U3HYECKU CMBICIT MOPAIKOBOTO HOMEPA,
HOMEPOB MepHO0/Ia U TPYIIIBI 3JEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX simep. M3orombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00070uek atoMoB TepBbIX 20 xuMmMuueckux 3ymeMeHToB Ilepwommueckoit cucremsr J[. U.
Meunneneesa.

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro nojoxkeHuto B [lepuoaunyeckoit cucrteme /1. 1.
Meunneneesa.

3aKOHOMEPHOCTH U3MEHEHHS paJnyca aTOMOB XUMUYECKHX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJTHYECKUX CBOICTB MO rpymnmnam u nepuojaam. 3uadenue [leproauueckoro 3akoHa u
[leproguueckold cUCTeMbl XHMHUYECKUX DJIEMEHTOB Uil pa3BUTHS Hayku U npaktuku. [. U.
MenneneeB —y4EHbIN U IPAXKIAHUH.

Xumuyeckas cBsi3b. KoBaneHTHast (OJIspHAS U HEMOJSPHAS) CBA3b. DIEKTPOOTPULIATEIHHOCTh
XUMHYECKUX 3JIeMeHTOB. VIOHHAs CBSI3b.

Crenenb okucinenus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipouecchl okucinenus u
BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH OKCIEPUMEHT: W3y4eHHe OOpa3loB BEIIECTB METAUIOB U HEMETaJUIOB;
B3aMMOJICIICTBHE THAPOKCUIA LIMHKA C PacTBOpaMU KUCIOT M LIENOYEH; MPOBEIECHUE OMBITOB,
WJUTFOCTPUPYIOUIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEakUuid (TOpeHUe, peakiuu
Pa3NoKEHUsl, COSMHECHHUS).

MexnpeamerHbie CBA3U

Peanuzaius MexnpeaMeTHBIX CBA3EH NpU U3YYEHUN XUMUU B 8 KJIacCce OCYILIECTBIISIETCS Yepes
WCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK M TIOHATUH, SBISIOLIMXCS
CUCTEMHBIMU I OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OOmue ecTecTBEHHO-HAyYHBbIE TMOHATHS: HAYYHBIM (PAKT, TUMOTE3a, TEOPHs, 3aKOH, aHAJMH3,
CUHTE3, KIacCU(pHUKAIUs, TMEePHOJUYHOCTh, HAONIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEPEHUE, MOJIENb, SIBJICHHE.



®u3znka: Martepus, aroM, D3JEKTPOH, I[POTOH, HEUTPOH, HOH, HYKIWJA, H30TOIBbI,
PaZvoaKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKUI 3apsijl, BEIIECTBO, TeNo, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA,
ras,
¢u3nUecKre BEIWYNHBI, AMHULBI U3MEPEHHs], KOCMOC, TUIaHEThI, 3B€3/1b1, CoJHIIE.
Buonorusi: porocunres, nprxanue, onocepa.
Teorpagus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE MCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC
BemecTtBo 1 XUuMHYecKasi peaKusi
IIepnoanueckuit 3akoH. [lepnoanueckas cucrema xumMuaeckux anemenToB 1. M. Menneneesa.
CrpoeHnue atoMoB. 3aKOHOMEPHOCTU B M3MEHEHHU CBOMCTB XMMHYECKHUX AJIEMEHTOB MEPBBIX
TpEX
MEPHOJIOB, KaJlusl, KaIbLMs U UX COAMHEHNUH B COOTBETCTBUHU C MOJIOKEHUEM HJIEMEHTOB B
[Iepunoanueckoil cucreMe U CTPOEHUEM X aTOMOB.
CrpoeHue BeliecTBa: BUIbl XUMUYECKON CBA3H. THIIBI KPUCTAIIIMYECKUX PEIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOM CBS3H.
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYeCKUX BEIIeCTB (MEXAyHapOoIHas U TPUBUAIbHAS).
XUMUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIaccaM HEOpraHM4eCcKUX
CO€JIMHEHU, FTeHeTUYeCKas CBA3b HEOPraHNUYECKHUX BEIIECTB.
Knaccudukanuss XUMHYECKMX peakUui [0 pa3lIMyHbIM MpU3HAaKaM (10 YHUCIYy M COCTaBy
YYacTBYIOIIMX B peakUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, M0 H3MEHEHUIO CTeleHeu
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTaluzaropa). JK30- U
SHJIOTEPMHUECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHHUS.
[Tonatue o ckopocTH xXuUMHUYecKOW peaknuu. [loHsTHE 00 OOpaTUMBIX W HEOOpPATHUMBIX
XUMUYECKUX
peakuusax. [loHATHME O TOMOTEHHBIX M TE€TEPOreHHBIX peakuusx. [loHATHE O XUMHUYECKOM
PaBHOBECHH.
@dakTopbl, BIMAKOIIME HA CKOPOCTh XUMHUYECKOM pEAKIMHM U IOJIOKEHHE XHMUYECKOTO
paBHOBeCHS.
OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  DJIEKTPOHHBIM  OajaHC  OKUCIUTENNbHO-
BOCCTaHOBUTENbHOM peakiuu. CoCTaBlieHHWE YPaBHEHUH OKHMCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKumii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOI o OanaHca.
Teopuss snexkTponuTHYECKON aucconyanuu. OJEKTPOJUTBL UM HE HIEKTPOIUThl. KaTHOHBI,
aQHUOHBI.
MexaHu3M JUCCOLMALMM BELIECTB C Pa3IMYHBIMU BHJAMH XUMHYeCKOH cBs3u. CreneHb
JMCCOLMALIUY.
CunbHble U ciiabble 3JEKTPOJIUTHI.
Peakiun moHHOro oOMeHa. YcCIOBUS NpPOTEKaHHs peakUUil HMOHHOrO OOMEHa, IOJHbIE U
COKpaIll€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBoICTBa KUCIIOT, OCHOBAaHMHA U COJICH B cBeTe
IPEJCTAaBICHUNA 00 53JIEKTPOJIMTHUECKOW naucconuanuu. KadecTBeHHbIE peaklUUMU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.
XUMHUYECKUN DKCIEPUMEHT: O3HAaKOMJIEHHE C MOJEISAMHM KPHUCTAUIMYECKUX PEIIETOK
HEOPraHMYeCKUX BEIIEeCTB — METaJUIOB M HEMETAIIOB (rpaduTa u anmasa), CIOKHBIX BEIIECTB
(xyopua HaTpHsl); HUCCIEAOBAHHE 3aBHCHUMOCTHM CKOPOCTH XHMHUYECKOM peakuuu OT
BO3/ICUCTBUS pa3IMYHbIX (PAKTOPOB; HUCCIIEAOBAHUE HIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB,
mpouecca  AMCCOLMANUU  KHCJIOT, IIeJoued W cojied  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAJIOB);[TPOBEACHUE OMBITOB, WJUIIOCTPUPYIOIIUX IMPHU3HAKK TMPOTEKAHHUS pPEeaKIii
MOHHOTO oOMeHa (oOpa3oBaHME OCaJKa, BBIIEIEHUE Ta3a, OOpa30BaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, peaklnun
pa3ioxeHus, COEIMHEHMS); pacro3HaBaHue HEOPraHUYECKUX BELIECTB c
ITOMOIIBIOKAUECTBEHHBIX



peaxkiuii Ha MOHBI; PEIIEHNE 3KCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTtajibl 1 MX coeJUHEHHS

OOmiast xapakTepucTUKa rajioreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTEIECHU
OKHCJICHHUS.

Crpoenne u (pu3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — TraJIOTEHOB. XUMHUYECKUE CBOICTBA HA
npuMepe xjiopa (B3auMOJAEHCTBHE C MeTallaMM, HEMETaJUIaMH, ILIelo4aMu). XJIOPOBOJOPOI.
ConsiHast KuCJIOTa, XMMHYECKHE CBOMCTBA, IOJydeHUE, IpUMeHeHue. JlelicTBue xjopa u
XJIOPOBOJOPOJia Ha OpraHu3M 4ejioBeka. BaskHele XJI0puabl U UX HaX0XKACHUE B IPUPO/IE.
OOmast xapakrepuctuka 5jeMeHTOB  VIA-rpymmel. OCOOEHHOCTH  CTPOEHHS aTOMOB,
XapaKTepHbIE

CTETIEHU OKUCIICHHUS.

Crpoenue u (usnueckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOpOJa M Cepbl. AJUIOTPOIHbIE
MOU(UKAIIUN KUCIOPOJa M Cephl. XMMHUUYECKHE CBOMCTBAa cepbl. CepoBOJOpPOJ, CTPOCHHE,
¢buznueckue u XxuMuueckue cBoictBa. OKCHABI cepbl KaK MPECTaBUTENN KUCIOTHBIXOKCHJIOB.
Cepnas kuciora, (U3MYECKHEe W XMMHUUYECKHE CBOMCTBa (OOIIME Kak MpeICTaBUTENsS Kiacca
KHCJIOT U CHIeIU(PUUECKHE).

XUMHYECKHE pEeaKlliy, JeXKallie B OCHOBE IPOMBIIIJIEHHOIO CHoco0a MOJydeHUs CepHOMU
KHCIIOTBHI.

[Ipumenenne. Conn cepHOM KHUCIIOTHI, Ka4eCTBEHHAs peakmus Ha cyiabdar-uoH. Haxoxnenme
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalollel cpeJbl
COEIMHEHUSIMU cephl (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUS.

O6mras xapakTepucTuka 3eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIC
CTENEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHE B pupoe, GU3NIeCKre U XUMHUUECKHe CBOMCcTBA. KpyroBopot a3oTa B
npupojae. AMMHUaK, ero (pu3ndeckue U XUMUYECKUe CBOMCTBA, MOJydeHue 1 npumeHenue. Coiau
aMMOHMSI, UX (PU3MYECKHe U XUMUYECKHE CBONCTBA, nmpuMmeHeHue. KauecTBeHHas peakuusi Ha
HMOHBI aMMOHHMSL.

A3oTHast KuClIOTa, €€ TMojydeHue, (QU3MUECKHe W XUMHUYECKHe CBOHcTBa (0OmIMe Kak
MIpeICTaBUTEINs Kilacca KUCIOT U cneunduueckue). Mcnonap3oBaHue HUTPATOB U COJIEH aMMOHUS
B KauecTBE MMHEPAIbHBIX YA0OpeHuH. XUMHUYECKOe 3arpsi3HeHHE OKpYKaloIllel Cpelbl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsI3BHEHUE BO3/lyXa, IOYBBI U BOJIOEMOB).

docdop, amtorpornHbie Moaudukanuu Gochopa, puznueckne u XuMuueckue cBocTra. OKcuI
dbochopa™) u dochopHas kuciaoTa, (PUIMUESCKHUE M XUMHUYECKHE CBOWCTBA, IOJYYCHHE.
Hcnonb3oBanue hocdaToB B KauecTBE MUHEPAIbHBIX YA0OPEHUH.

Obmas xapakrepuctuka os1emeHToB [VA-I'PYIIIIBI. OcoGeHHOCTH CTpOEHHS aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHHUSL.

VYrnepon, amioTpomHble MoAW(UKALMM, PpacHpOCTpaHEHHWE B Mpupoae, ¢GU3NYECKUue U
XUMHUYECKUe cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B mpupoae. OKcuabl yriaepoa, ux
¢dbusznueckue W XHMHYECKHE CBOWCTBA, JEHCTBUE HA JKHBBIE OPraHU3MBbI, MOJy4YEHUE H
MpUMEHEHHE. DKOJOTHYECKHE MpoOIeMbl, CBA3aHHbIE ¢ okcuaoMm yriepona(l'y); rumotesa
rI100aTbHOTO TMOTEIUICHUsT KIIMMaTa; MapHUKOBBIA 3ddekt. YronpHas KucioTa U e€ coliu, hX
¢busznuecKkue U XUMUYECKHE CBOWCTBA, MOJTydeHHE W MpuMeHeHue. KauecTBeHHas peakius Ha
KkapOoHaT-uOHbI. Vcmonb3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUSIX yriepoja (MeTaH,
9TaH, JTHIIEH, alleTUJICH, ATAHOJ, TIUIEPUH, YKCYCHas Kuciora). MX cocTaB M XMUMHUYECKOE
ctpoenue. [loHsATHE O OMONOTUYECKH Ba)KHBIX BEIECTBAX: KUpaX, OelKax, YrIeBoJAax — U UX
POJIM B JKM3HU YEJIOBEKA.

MatepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHMUECKUX COECIUHEHHM.

Kpemuuii, ero ¢usnueckne u XUMUYECKHUE CBOMCTBA, MOdyueHHe U npumeHenue. CoequHeHus
KpeMHHUA B npupoje. O6uue npeacrasieHus o6 okcuae kpeMuus(I'Y) u kpeMHHEBOM KucioTe.



CunukaTtel, WX UCHOJB30BaHWE B OBITY, MEIUIMHE, NPOMBINUICHHOCTH. BaxxHeime
CTPOUTEIIbHBIE MAaTepHalibl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, jxene300eToH. I[IpoGieMbl
0€301MacHOTO UCTIOJIB30BAHUS CTPOUTEIHLHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

XUMHUYECKUH SKCTICPUMEHT: M3y4YeHHE 00pa3I0OB HEOPraHMYECKHUX BEIIECTB, CBOHCTB COJISTHON
KHUCIIOTHI; TIPOBEJICHIE KAUYECTBEHHBIX PEaKIUi Ha XJIIOPHI-UOHBI U HAOIIOICHUE TIPU3HAKOB HX
MPOTEKAHUS, OIBITHI, OTpa)karomKe (U3NYCCKUE W XUMHUYECCKHE CBOMCTBA TaJIOTEHOB U WX
COCIMHEHUHN (BO3MOXXHO HCIIOJIB30BAHME BHUICOMATEPUAIOB); O3HAKOMJIECHHE C 0OOpasiamu
XJIOPUAOB (TaJIOr€HUIOB); 0O3HAKOMJICHHE C 00paslamMu cepbl U €€ COCAMHEHHUSIMHU (BO3MOXKHO
WCIIOJIb30BAHUE BHUJCOMATEpUATIOB); HAONIOACHUE Tipoliecca OOyrJaMBaHMUs —caxapa IOJ
JNEUCTBUEM  KOHLUEHTPUPOBAHHOM CEPHOM  KHUCIOTHI;, H3Y4CHHUE XMMHYECKUX CBOMCTB
pa30aBICHHONW CEpPHOWM KHUCIIOTHI, TPOBEJCHWE KAYECTBCHHOW peakiuu Ha CyabhaT-uoH u
HaOMIOZICHUE TIpU3HAKa €€ MPOTEKaHMs; O3HAKOMJIeHHWE C (M3MUYECKUMHU CBOWCTBAMH a30Ta,
dbocdopa

U UX COEJUHEHMH (BO3MOXHO HCIIOJIb30BAaHHWE BUJEOMATEpPHANOB), 00pa3llaMM a30THBIX U
dbochopHBIX ymOOpeHMil; MOdydeHue, coOupaHHWe, pacro3HaBaHWE U HW3YYCHHE CBOMCTB
aMMMaKa; MPOBEJCHUE KAueCTBEHHBIX PEAKIMHA Ha MOH aMMOHUS U (ochaT-uOH U H3yUeHUE
MPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBME KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEJbIO
(BO3MOXHO HCITOJIF30BAHUE BUICOMATEPHUAIIOB); U3yUEHUE MOJIENIEH KPUCTALTHYECKUX PEIIETOK
anMasa, rpadura, QymiepeHa; 03HaKOMJIEHUE ¢ TIPOIIECCOM aACOPOIMHM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTa3a; MojgydeHne, coOnpanue, paclio3HaBaHUE
Y W3YYCHHE CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBEJACHUE KAaUYeCTBEHHBIX PEaKIMi Ha KapOoHAT- U
CUJIMKAT-UOHBI M W3Y4YCHHE NPHU3HAKOB WX TMPOTCKAHUSA, O3HAKOMJICHHE C TMPOAYKIIHEH
CUJIMKAaTHON TMPOMBINUICHHOCTH; PEIIEHNE KCIIEPUMEHTABHBIX 3a7a4 mo Teme «Baxneimme
HEMETAILIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeIMHEHUS

OO01as XxapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUH X MOJIOKEHHS B
[Tepuoanueckoit cucreme xumuueckux sieMeHToB [[. M. MenpaeneeBa W CTPOCHUS aTOMOB.
Crpoenue metayioB. MeTaimueckas CBsI3b M METaJUIMYECKash KpPUCTAJUIMUEcKas peléTka.
DJIEKTPOXUMUYECKUN PAl HAOPSKEHUM MeTauioB. DU3MYECKHME W XHMHYECKHE CBOWMCTBA
MetaiioB. OOmie cnocoObl notydyeHus MetamioB. [loHsTre o KOppo3uu MeTamioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTayb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[Ilerounbie MeTaiIbL: TIOJI0KeHUE B [lepuoanyueckoit cucteMe Xumudeckux snemeHToB /. .
MenpeneeBa; CTpoeHHE HX aTOMOB; HaxokJeHue B mpupoje. Punyeckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUAbl U THAPOKCUABI HATpud U Kanus. [IpumeHenue
IIEJIOYHBIX METAIJIOB U UX COEAUHEHUH.

[lenoyHo3eMenbHbIE METaUIbl MarHui W KajblMii: mojoxeHue B llepuommyeckoil cucreme
xumuueckux asneMeHToB [I. M. MeHnneneeBa; cTpoeHHe MX aTOMOB; HAXOXKJIEHHE B IMPHUPOJE.
Ou3nyecKkue U XUMHYECKHE CBONCTBAa MarHus W Kaubliusg. BakHeiime coelTuHEHUS KalabIlUs
(oxcun, ruapokcu, con). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

Amomunuit: nonoxxkenue B Ilepuoamueckoil cucreme xumuueckux snementoB J[. W.
Menpeneena;

CTpOEHHE aToMa; HaXOXKIeHHe B mpupoje. Puznueckue M XUMUYECKHE CBOWCTBA aTlOMUHUS.
AmpoTepHbIe CBOWCTBA OKCHJIA U THUIPOKCUIA ATIOMUHUS.

Kenezo: nonoxenune B [lepuonnueckoit cucreme xumuueckux sinemeHtoB Jl. . MenneneeBa;
CTpOEHHE aToMa; HaxoxAeHue B mpupoje. Duznueckue M XUMHUYECKHE CBOMCTBa JKeje3a.
Oxcunpl, ruapokcusl u conu xxenesa(Il) u xenesa(Ill), nx cocras, cCBOiCTBa U OTyYECHHUE.
XUMHUYECKUH OKCIEPUMEHT: O3HaKOMJICHHE ¢ oOpa3llaMu METallioB U CIUIaBOB, UX
¢buznueckuMu

CBOWMCTBAMM; HW3yYEHUE pE3yIbTaTOB KOPPO3UHU METAIOB (BO3MOXKHO HCHOJb30BaHUE
BHUJICOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJCHCTBHSI OKCHIA KaNbLMs WU HATpUs C BOJOU
(BO3MOXHO HCIIOJIB30BAHME BUJICOMATEPHANIOB); MCCIEIOBAHUE CBOMCTB JKECTKOU BOJBI;



Ipolecca TOpPEHMsI JKele3a B KHUCIOPOAE (BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIIUii Ha MOHBI (MarHus, KaJabIus, ATFOMUHUS, [TUHKA,
xene3a(ll) u xemesza(lll), memu(Il)); HaOmromeHHe W OMHUCAHHWE MPOIECCOB OKPAITUBAHUS
[JJAaMEHU MOHAMH HATpHs, KaJus U KaibIUs (BO3MOXKHO HCIIOJIb30BAHHE BUCOMATEPHUAIIOB);
uccienoBaHue aM(pOTEPHBIX CBOUCTB THAPOKCHIA aTIOMUHUS M THAPOKCUAA IMHKA; PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe «BakHehue MeTauibl ¥ UX COCAMHCHUS.
XHUMHS ¥ OKpYKaroLas cpena
HoBbie Matepuansl u TexHosioruu. BemniecTBa u maTepualibl B MOBCETHEBHON KU3HH UYEJIOBEKA.
XuMus ¥ 310poBbe. be3omacHoe HCIOJIb30BaHHME BEIIECTB U XUMHUYECKHX pEaKiuidi B OBITY.
[lepBass momomIs MpU XUMHUYECKUX OXOrax u oOTpaBiaeHUsX. OCHOBBI IKOJOTHUUYECKOU
IrpaMOTHOCTH. XHMMHUYECKOE 3arps3HEHUE OKpyKarolel cpeabl (MpeaenbHas IOIMyCTHUMast
koHreHTpanus Bemects — [1/1K). Posib xumMuu B pelieHN# 3K0JIOTHIECKUX MPOOIIEM.
[IpupoaHble WCTOYHHWKHU YTIEBOJAOPOJOB (Yroyib, MPUPOJHBIN Ta3, He(Th), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH.
XUMUYECKUI SKCIEPUMEHT: H3ydeHHe oOpa3loB MarepHajoB (CTEKJIO, CIUIaBbl METaJIOB,
MOJIMMEPHBIE MaTepUabl).
MexnpeaMeTHble CBSI3H
Peanusanus mexnpeIMeTHBIX CBA3EH MPU N3YYEHUN XUMUU B 9 Ki1acce OCYIIECTBIISIETCS Yepes
WCIIOJIb30BaHNE KaK OONIUX €CTeCTBEHHO-HAYYHBIX TOHATHW, TaK W TIOHATHH, SBIISIONTUXCS
CUCTEMHBIMU IS OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.
OOuue ecTecTBEHHO-HAy4YHbIE MOHSATHS: HAy4YHBIH (aKT, TUMoTe3a, 3aKOH, TEOPHsl, aHaJM3,
CHUHTE3, KIacCU(pHUKaIus, MNEePUOJUYHOCTb, HAOIIO/IEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHHUE, MOJIENb, SIBJICHUE, ITAPHUKOBBIA d(PPEKT, TEXHOTOTHS, MaTEPUAIIBI.
®duznka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUA, H30TOIHI,
PaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKUH 3apsl, TMPOBOJHHUKHU, IOJIYIPOBOJHUKH,
TMDJIEKTPUKH, (DOTOIIEMEHT, BEIIEeCTBO, Tello, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEMETKa, CIUIaBbl, (U3MUECKHUE BEIHYUHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.
Buosorusi: ¢dotocuHTe3, npIXaHue, Ouocdepa, SKOcHCTEeMa, MUHEpAIbHBIC YIAOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MMTaTeNIbHbIE BEIECTBA.
I'eorpagus: atmocdepa, rugpochepa, MUHEpabl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOIMAEMbIE,
TOIUIUBO, BOJTHBIE PECYPCHI.
IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSAI VYYEBHOI'O TIIPEIMETA
«XUMMUs» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyeHne XuMuM B OCHOBHOW IIIKOJE€ HAMpaBlICHO Ha JOCTHXKEHHE OO0ydarolUMUCS
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yIbTATOB OCBOCHUS yU€OHOTO MPEAMETA.
JInyHOCTHBIE Pe3yabTaThl
JIM4HOCTHBIE Pe3yIbTaThl OCBOEHHS IPOTPaMMBbl OCHOBHOTO 00IIIEr0 00pa30BaHUs IOCTUTAIOTCS
B X0Jie 00yueHUsl XUMHUH B €IMHCTBE YYEOHOU U BOCIUTATENbHOU AesTenbHocT Opranusaiyy B
COOTBETCTBUU C  TPAAULIMOHHBIMU  POCCUWCKMMH  COLIMOKYABTYPHBIMM ¥  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHSATHIMUA B OOIIECTBE MpaBWIaMU U HOPMaMH MOBEIACHUS U
CIOCOOCTBYIOT MIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATTU3ALNN O0yUaIOIIIXCS.
JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YaCTH:
1) TIaTpHOTHYECKOr0 BOCTIUTAHUS
[[EHHOCTHOTO OTHOMIIEHHUS K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPHUYECKOMY H HAyYHOMY
HACJIEUIO, TOHMMAaHUS 3HAUEHUs XHUMHYECKOW HAyKu B KH3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHON MHGOpMAIUEel 0 MepeoBbIX TOCTUKEHHUSIX U OTKPBITHUIX
MHUPOBOW M OTEUECTBEHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00 yCTpOMCTBE
MUpa 1 00IIEeCTBa;
2) I'pakIaHCKOT0 BOCTIUTAHUS
MIPEJICTaBJICHHSI O COLMATBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOIICHUH B KOJIJICKTHUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HON, y4eOHO-HCCIeA0BATEIbCKOM,



TBOPYECKOM W JPYrMX BHAAX JEATEIbHOCTH; TOTOBHOCTM K pPa3HOOOpPa3HOW COBMECTHOM
JESITEILHOCTH TIPU BBIMOJIHEHUN Y4EOHBIX, TTO3HABATEIBHBIX 337a4, BBHIOJHEHUN XHUMHYECKUX
SKCIIEPUMEHTOB, CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMONOHUMAHHUIO U
B3aMMOIIOMOIIIA B TMPOLIECCE ATOH YUEOHOW JEATEIBHOCTH; TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE W TIOCTYNKH CBOWX TOBapHINEH C IMO3WIMKM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHHUSI ITOCIIEACTBUM IIOCTYIIKOB;

3) LleHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHUECKHX MPEJACTABICHHH O BEIIECTBE U XUMUUYECKON PEaKIIUU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABIISIOIIMX OCHOBY ISl TOHUMAHUS CYIIHOCTH
HAyYHOUW KapTHUHBI MHpPA; MPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIHI,
B3aMMOCBSI3SX UEJOBEKA C TMPUPOJHOM Cpeo, O poJM XUMHUMU B TO3HAHUM OTUX
3aKOHOMEPHOCTEH;

MO3HABATEIHPHBIX MOTHBOB, HAIPABJICHHBIX Ha IIOJIYYCHWE HOBBIX 3HAHUH [0 XUMUH,
HEOOXOUMBIX ISl 00BSICHEHUS HAOIIOAaeMBbIX TIPOIIECCOB U SIBJICHUIA;

MO3HABATEIHHON, HHPOPMAIIMOHHOW U YMTATEIIbCKOW KYJIBTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIbHOM palbOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JIHUTEPATYpOM, ITOCTYIHBIMU
TEXHHYECKUMU CPEJICTBAMU WH(POPMAITUOHHBIX TEXHOJIOTHIA;

MHTEpeca K 00y4eHUIO U MO3HAHUIO, JIF0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMm000pa30BaHUIO, TPOSKTHOU M UCCIIEI0BATEIbCKOM IEATETLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH ¥ YPOBHS 00YYEHHsS B JAIbHEHIIIEM;

4) ®opmupoBaHus KyJbTYPbl 310POBbi

OCO3HAHUS IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0POBBIM  00pa3 JKW3HHW, OCO3HAHWS TIOCICACTBUN ¥ HENPHUATHS BPEIHBIX IPHBBIYCK
(yrmoTpeOsieHusT aJKoroJisi, HApKOTHUKOB, KypEHHs), HEOOXOIUMOCTH COOJIOJCHUS MPaBHII
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKHU3HU;

5) TpyaoBoro Bocnuranus

MHTEpeca K MPAKTUYECKOMY HM3y4eHHIO mpodeccuil U Tpylda pa3iIudyHOro poja, yBaKE€HUE K
Tpyoy U pe3yibTaTaM TPYIOBOH MAESATENbHOCTH, B TOM 4YHCJIE€ HAa OCHOBE NPUMEHEHHUS
MpPEeIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHOIO BBIOOpAa WHIUBUIYAIIbHOHW TpaeKTOpUU
MPOJIOJDKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI; yCIIeUTHOM

npodeccHOHAIbHON  JIeATENbHOCTH M Pa3BUTHUS HEOOXOIUMBIX yMEHUH; TOTOBHOCTH
aIalITUPOBAThCS B MPO(eCcCHOHANBHOM cpefie;

6)IK010r14eCcKOro BOCIUTAHMS

9KOJIOTHUECKU 1IeJIECO00pa3HOr0 OTHOIICHMS] K MPHUPOJEe KaK MCTOYHUKY >KM3HU Ha 3eMmile,
OCHOBE €€ CYIIeCTBOBAaHMS, MOHUMAaHMs IIEHHOCTH 3J0POBOr0 M 0e30macHOro obpasa »KU3HHU,
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (HU3UYECKOMY MU TICUXUYECKOMY 3I0POBBIO,
OCO3HAHUS [IECHHOCTH COOJIO/ICHUs MPaBUl O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellecTBaMH,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KUZHU JIOICH;

CHOCOOHOCTH MPUMEHSThH 3HAHUS, TOTy4aeMble PU U3Y4YEHUU XUMUH, JJIS PELIeHH 3a/1a4,
CBSI3aHHBIX C OKPYKAIOIIeH TPUPOJTHON Cpeoi, TIOBBIIICHUS YPOBHS SKOJIOTUYECKON KYIbTYPBHI,
OCO3HAHUs THOOANTBHOTO XapakTepa »JSKOJOTHYECKHX TpoOlieM H TyTed HX pelIeHHs
MOCPEJICTBOM METO/I0OB XUMHU;

HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSA UM B TIO3HABATENBLHOM,
KOMMYHHKATHBHOM U COLIMANTBHON MPAKTHKE.

MeTtanpeaMeTHble pe3yabTAThl

B cocraBe MeranpeaMeTHBIX pe3yNbTAaTOB BBIACHSIOT 3HAUUMblEe U1 (POPMHUPOBAHUS
MHUPOBO33pEHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOPHsl, MPHUHIIUI, TUIIOTe3a, (PaKT, cucrema,
MPOLIECC, SKCIEPUMEHT U JIp.), KOTOPHIE HCIOJNB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUH M3 ATUX MPEeaAMEeTOB (OPMUPOBATEH MPEICTABICHUE O
[[EJIOCTHOM HAyYHOW KapTWHE MHpa, U YHHUBEpcalbHbIe ydeOHbIE AeWCTBUS (ITO3HABATEIBHEIE,



KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHON AeSTEIbHOCTH.
MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS 00pa30BaTEIbHON MPOTPaAMMBI 110 XMMHHU OTPAXKAIOT
OBJIAJICHUE YHUBEPCAJIbHbLIMHU 03HABATEIbHBIMH AeHiCTBUAMM, B TOM YHUCIIE:

ba30BBIMH JIOrHYeCKUMH 1efiCTBUAMHU

YMEHHUEM HCIIO0JIb30BATh MPUEMBI JIOTHYECKOTO MBIILIJIEHUS IIPY OCBOCHHUH 3HAHUU: PaCKPbIBaTh
CMBICI XMMHYECKUX [MOHATUN (BBLAEHATh HX XapaKTEepHbIE [PU3HAKH, YCTaHABJIMBATh
B3aUMOCBS3b C JPYTMMHU IOHSATUSIMH), MCIIOJIB30BAaTh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(GakTOB W SBJICHWH; BBHIOMpPATh OCHOBAHHS W KPUTEPUU IS KIACCH(PHUKAIUUA XUMHUYECKHUX
BEILIECTB U XUMHUYECKHUX PEAKLUH;

YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHbIE CBSA3M MEXIy OOBEKTaMU HW3Y4YEHHUS; CTPOUTHh
JIOTUYECKHE pacCyKIeHUs (MHAYKTUBHBIE, AEIyKTHBHBIE, MO aHAJIOTWHU); AENaThb BHIBOJABI U
3aKJIFOYEHUS;

YMEHHEM MPUMEHSATH B IIPOIlecce MO3HAHUS MOHATUS (TIPEIMETHBIE U METaIlpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsSIEMble B XUMHUM MOJEJIbHBIE MPEICTAaBICHUSI — XUMUYECKUI 3HAaK (CUMBOJI DJIEMEHTA),

XUMHueckas (opMmylna U ypaBHEHHUE XUMUYECKOM peakud — NpU peleHuu ydeOHo-
MMO3HABATENBHBIX 33/a4; C Y4YETOM OTHUX MOJEIBHBIX IPEJACTaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIECTB U

XMUMHUYECKUX pPEaKLU; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBA3H U
MIPOTUBOPEYUSl B M3y4aeMbIX Mpolieccax M SBJICHMSIX; MpeagaraTb KpUTEPUH IJis BBISIBIICHUS
3THX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIl; CAMOCTOATEIBbHO BBIOMPATh CIIOCOO perieHus yueOHOoU
3aaud (CpaBHMBAaTh HECKOJIbKO BapHAaHTOB peElIeHMs, BbIOMpaTh Hanbojee MOAXOIALINN ¢
y4€TOM CaMOCTOSTENIBHO BbIIETIEHHBIX KDUTEPHUEB);

Ba3oBbIMH HccI€10BATEIbLCKHMH JCHCTBUAMHI

YMEHHUEM HCIIO0JIb30BaTh IOCTABICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHMS, a TAKXKE B
Ka4yecTBE OCHOBBI JUI (POPMHUPOBAHUS THIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

IpUOOpETEHNE ONBITA 110 JIAHUPOBAHUIO, OPraHU3ALUH U IPOBEACHUIO YUEHUUECKUX
IKCIIEPUMEHTOB: YMEHHE HAOII01aTh 3a X0JJOM IIPOIIecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €T0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MIPOAETAHHOM padore;

Paboroii ¢ nndpopmanuei

YMEHHEM BbIOMpaTh, aHAJIU3UPOBATH M MHTEPIPETUPOBATH MH(DOPMALMIO pa3IMYHBIX BUAOB U
¢dopM npezacTaBiIeHUs, NOTY4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HaydyHO-NOMYJISIpHAs JUTEepaTypa
XMMUYECKOTO COJEp)KaHus, CIpaBo4yHble mocoOusi, pecypcsl MHTepHeTa); KpUTHUECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUEM NPUMEHATh Pa3INuHble METO/Ibl U 3aIIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JUISI BHITIOJHEHUS YU€OHbBIX U MIO3HABATENIbHBIX 3a]1a4
OINpeNeNIEHHOrO THUIMA; MPHOOpPETeHHEe OMmbITa B 00JaCTH HCMOJIb30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIaICHUE KYJIbTYPO aKTUBHOTO UCIOJIb30BaHUS PA3IUYHBIX
MIOMCKOBBIX CHCTEM; CaMOCTOSTENIbHO BBIOMPaTh ONTUMAIBHYIO (OpMy mpeacTaBiIeHUs
uHbOpMAlMM M WIIIOCTPUPOBATh pEIIaeMble 33/la4ld HECIOXKHBIMH CXEMaMH, JHarpaMMamH,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMMY,

YMEHHEM HCIOJIb30BaTh M AaHAIM3MPOBATh B IIpoliecce Y4eOHOM M HCCIIeA0BATENbCKON
NeATeIbHOCTH HH(OPMALIHIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCHIOPTA
Ha COCTOSTHUE OKPYXKaIOIleW IPUPOJHON CpEIbl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /I CTBUSIMH

YMEHHUEM 3aJaBaTh BOMPOCH (B XOJ€ IUAJIOTa W/WIM JAUCKYCCHU) IO CYIIECTBY OOCYXIaeMoi
TEMBI, OPMYIHUPOBATH CBOM MPEIOKEHUS OTHOCUTENBHO BBIMOJIHEHHS TPEUI0KEHHON 3a1a4H;



MPUOOpETEHNE OIMBITa TPE3CHTALMU PE3yJbTATOB BBITIOJHEHUS XUMHYECKOTO JKCIEPUMEHTa
(J1abopaTOpPHOTO OMBITA, JJAOOPATOPHOU PAOOTHI MO UCCICTOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MMO3HABATEIBLHOM U UCCIEA0BATEIBCKOM
NESITELHOCTH MPU PEIICHUU BO3HUKAMOMIUX MPoOJIeM Ha OCHOBE y4éTa OOIMIHMX WHTEPECOB U
COTJIACOBAHUS MO3UIUH (00CYXIeHUsI, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPAHHALIUS
COBMECTHBIX JIEHCTBUM, OTIPE/ICTICHUE KPUTEPHUEB MO OIIEHKE KaueCTBa BBIMOJIHEHHOW pabOTHl 1
ap.);
YHuBepcalbHBIMH PeryJaSTUBHBIMH JeHCTBUSMH
YMEHHUEM CaMOCTOSITEIILHO OMPEACISATh LIENU AEATEIIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TMPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JACSTEIBHOCTb, BHIOMPATH
HaubOonee d¢¢eKTuBHbIE CINOCOOBI  pemieHus y4eOHbIX M [O3HABATENbHBIX  337ad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEHCTBUM IpU
BBITIOJTHEHUH 33J]aHUA C Y4E€TOM TOJYyYEHHUS] HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAaX U PEAKIUSIX; OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yiibTaTa 3asBJICHHOU LIETH;
YMEHHEM HCIIOIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, TIPE/JIaracMble B YCIOBUH 3aJJaHUN.
IIpeaMeTHbIE pe3y/ibTATHI
B cocraBe nmpeaMeTHBIX pe3ydbTATOB IO OCBOCHHUIO OOS3aTEIBHOTO  COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW pabouell mporpaMMoM, BBIICISIOT: OCBOCHHBIC OOYUYaIOIIMMUCS
Hay4HbI€ 3HAHWS, YMEHHS WM CIOCOOBI JMEHCTBUM, crieruduyueckue sl MpeaMETHOW 00JacTh
«XuMus», BUABI JEATETBHOCTH IO TOJYyYEHHWIO HOBOTO 3HAHUS, €ro0 HHTEPIPETAInH,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUsX.
[IpeameTHBIE pe3ynbTaThl MPEACTABICHBI MO TOAaM OOYYEHHUS U OTpakaroT CHOPMHUPOBAHHOCTH
y
oOyuaronuxcs CIeayonnX YMEHHHA:

8 KIIACC
1) packpbiBaThb CMBICI OCHOBHBIX XHMHUYECKHX TOHATHUH: aToM, MOJEKyJda, XUMHUYECKUI
JJIEMEHT,
MPOCTOE BELIECTBO, CJIOKHOE BEUIECTBO, CMECh (OJHOPOJHAS M HEOJIHOPOJHAs), BAJIEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJISIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHas
Macca, maccoBas J0Js XMMHUYECKOTO 3JEMEHTa B COCIMHEHUHU, MOJISIPHBIM 00BEM, OKCHI,
KHCIIOTA, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHMS, XHUMHUYECKas
peakuusi, Ki1accuuKalMs peakuil: peaklUud COCIUHEHUS, PEaKIUU pasJoKEHUs, peakuuu
3aMelleHus], peakii 0OMeHa, FK30- U SHJIOTEPMUUECKHUE PEaKLUU; TeIIOBOM APPEeKT peakuu;
SJIPO aTOMa, AJIEKTPOHHBIN CIIOM aToMma, aTOMHas OpOUTallb, paJlyC aTOMa, XUMUYECKas CBS3b,
MOJISIPHAsE M HEMOJISIpHAsl KOBAJEHTHAsl CBs3b, MOHHAs CBSI3b, MOH, KATHOH, aHUOH, PacTBOp,
MaccoBasi 10JIsI BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B PACTBOPE;
2) WUTIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHM (CM. 1. 1) U MPUMEHSTh 3TH
MOHATHUS [IPU ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
3) HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY Ui COCTaBIeHHS (OpMys BEIIECTB M YpPaBHEHHIA
XUMHUYECKUX PEAKIUI;
4) onpenenaTh BaICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHHSIX; CTETIEHb OKUCICHHUS
AJIEMEHTOB B OWHApHBIX COCOUHEHHSX; MPUHAAJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIaccy
coenuHeHUH Mo GopMynam; BUJ XUMHUYECKOH CBsI3M (KOBAJICHTHASI U MIOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSIX;
5) packpeiBath cmbicn [lepuommyeckoro 3akoHa J[. WM. MeHneneeBa: IeMOHCTPHPOBATH
MMOHMMAaHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MOJIOKEHUS B
[lepuoanueckoil cucreme; 3aKOHOB COXPAaHEHUSI MacChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO -
MOJIEKYJISIPHOTO YYE€HHS, 3aKOHa ABOTaJpO; OMUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO GOpMY
[lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3jiMyuaTh MOHATUS «TJIaBHAs MOArpymna
(A-rpynmna)» u «nobounas noarpymnmna (b-rpymma)», manbie U 0OJbIINE MEPHUOJIBI; COOTHOCUTH
0003HaYeHHsI, KOTOpbIe UMEIOTCs B Tabnuie «llepuoanyeckas cUCTeMa XUMHUYECKHUX dJIEMEHTOB



J. WN. MeHnneneeBay € YHCIOBBIMU XapaKTEPUCTUKAMM CTPOCHUS AaTOMOB XUMHUYECKHUX
JJIEMEHTOB (COCTaB M 3apsii sjapa, oOIIee YWCIIO 3JIEKTPOHOB M pPacCHpelesieHHe HX 110
JIEKTPOHHBIM CJIOSIM);
6) KIacCHU(pUIIMPOBATh XUMHUYECKUE OJIIEMEHTBI; HEOPTaHWYECKHE BEIIECTBA; XUMHUYECKHE
peaknuu (TI0 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY YD PEKTY);
7) xapakTepu30BaTh (OMUCHIBATH) OOIME XMMUYECKUE CBOMCTBA BEIICCTB PA3IMYHBIX KIIACCOB,
MOATBEPXK/As  ONMUCaHWE MpUMEpaMH  MOJIEKYJISPHBIX  YpPAaBHEHHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIU;
8) MporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO COCTaBa;
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALIEHUM B PA3JIMYHBIX YCIOBUSIX;
9) BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELLIECTB; MAaCCOBYIO JIOJIIO
XMMHMUYECKOTO 3JIEMEHTa Mo (OopMyle COEAMHEHHS; MacCOBYIO JIOJII0 BEIECTBA B PacTBOPE;
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM PeaKIiy;
10) npUMeHSATh OCHOBHBIE ONIEPALIUU MBICIUTEIBHON JESITEIbHOCTH
— aHaAJIM3 U CHUHTE3, CpaBHEHHE, 0000IIeHe, CUCTeMaTH3alllIo, KIIacCU(UKALINIO, BBISIBICHNE
MIPUYHUHHO-CJIEICTBEHHBIX CBA3EH
— IS U3YYEHUsl CBOWCTB BEILECTB U XMMMUECKHUX PEAKIIMH; €CTeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS
— HalbumoieHue, U3MEpeHre, MOICIMPOBaHKE, SKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH);
11) cnenoBarh mpaBWiIaM  MOJIB30BAHMS ~ XMMHYECKOHW TOCyloil M J1abOpaTOpHBIM
o0opynoBaHueM, a Takke IMpaBWiIaM OOpalIeHUs] C BElIeCTBAMH B COOTBETCTBHM C
MHCTPYKIHUSMU IO BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX ONBITOB MO TOJYYEHHUIO M COOMpPAaHUIO ra3000pa3HBbIX BEIIECTB
(BomoOpo/a W KHCJIOpOJA), MPHUTOTOBJICHHIO PACTBOPOB C OMpENEIEHHON MaccOBOW aojiei
pPacTBOPEHHOrO BEIIECTBA; IUIAHUPOBATH W IPOBOJUTH XHMHUYECKHUE HKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pAcTBOPOB IIENOYEH U KHUCIOT C TOMOIIBI0 HMHAUKATOPOB (JaKMyc,
(dbenondTanenH, METHIOPAHX U JIp. ).

9 KITIACC
1) packpblBaTb CMBICII OCHOBHBIX XHMHMUYECKHX TOHATUN: XMUMHUYECKUU SIEMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas peaklMs, XWMHYECKas CBs3b,
TEIUIOBOM 3P QEKT peakunu, MOJb, MOJISIPHBIH 00BEM, PACTBOP; ANEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAST JTUCCOLIMAIMS, PEaKIUUd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIe pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuy, OKHCINTEIb, BOCCTAHOBHUTENIb, OKHUCIECHUE M BOCCTAHOBJIEHUE, AJUIOTPOIHMS,
aM(pOTepHOCTh, XUMUYECKas CBS3b (KOBaJICHTHAs, MOHHAS, METAJUIMYECKAs), KPUCTAIITUUYECKast
peméTka, KOppOo3usi METauIOB, CIUIAaBbl; CKOPOCTb XUMHUYECKOW pEaklUMH, MPEaeIbHO
nomyctumas konuentpanus (I11K) Bemectsa;
2) WUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMHUECKUX MOHITUN (CM. I1. 1) M IPUMEHSTH 3TU
MOHATHUS [IPU ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
3) UCnoNIb30BaTh XUMUYECKYIO0 CUMBOJIUKY ISl COCTaBJICHHs (JOPMYIT BEIIECTB U YPABHEHHIA
XUMUYECKUX PEAKIUN;
4) ompenensATh BAJEHTHOCTh U CTENEHb OKHCICHHUS XUMHYECKHUX DJIEMEHTOB B COEJUHEHUSX
Pa3IMYHOIO COCTaBa; IPHUHAUIEKHOCTh BEIECTB K ONPEACIEHHOMY KJIAacCy COECIUHEHHUH IO
dbopmMynam; BUJ XUMHUECKOH CBA3M (KOBAJICHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPraHUUECKUX
COEJIMHEHUSX; 3apsi/l MOHA M0 XUMHUYECKOH (opMmyne; Xapakrep cpeibl B BOAHBIX PAaCTBOpax
HEOPraHMYECKUX COCAVUHEHUM, TN KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA,
5) packpsiBath cmbica Ilepuonuueckoro 3akona JI. M. MenzaeneeBa U JeMOHCTPHUpPOBATh €ro
MOHMMaHHEe: OINHUCHIBATh M XapaKTepu3oBaTh TaOnuuHyro (opmy Illeproauueckoil cucTeMbl
XMUMHYECKUX AJIEMEHTOB: pazNinyaTh MOHATUS «TJaBHas moArpynmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpynma)», manble u OoJbliMe NEPUOJBI; COOTHOCUTH OOO3HAUYEHUs, KOTOPHIE
UMEIOTCS B TEPUOJMUYECKOW Talnuile, ¢ YUCIOBBIMU XapaKTEPUCTHKAMHM CTPOCHHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB W 3aps] A1pa, o0IIee YuCiIo 3JIEKTPOHOB U paclpeesieHHe UX
10 JIEKTPOHHBIM CJI0SIM); OOBACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB
U UX COEIMHEHUH B IIpelenax MajblX MEPUOJ0B U TJIaBHBIX HNOATPYNI C YYETOM CTPOECHMS MX
aTOMOB;

6) KIacCHU(pUIIMPOBATh XUMHUYECKHE OJJIEMEHTHI; HEOPTaHWMYECKHE BEIIECTBA; XUMHUYCCKHE
peaknuu (TI0 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIIOBOMY 3P EKTY, 1Mo
M3MEHEHUIO CTENEHEH OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);

7) XapakTepu30BaTh (ONMCHIBATH) O0IINE U CTICH(DUISCKUE XUMHUIECKUE CBOMCTBA IMPOCTHIX U
CJIOXHBIX BEILIECTB, OATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MIOHHBIX YPaBHEHUM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

8) coCTaBiISITh YpPaBHEHMsSI AJIEKTPOJIMUTUYECKOW JAUCCOLMALIMM KHUCIIOT, IIeJoued U CcoJjel;
MOJIHBIE M COKpall€HHbIE YypaBHEHUS peakuuil HMOHHOTO OOMEHa; YpaBHEHHS peaklui,
MTOATBEPKIAIOLTUX

CYIIECTBOBaHHE F€HETUUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpbBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKUUH MOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIUii;

10) mporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHMS; BO3MOXKHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAILlEHUH B PA3INYHBIX YCIOBHUSX;

11) BBIYUCHATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMyle COEAMHEHHS; MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE;
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PeaKInu;

12) cnenoBarh MpaBWiIaM  MOJIB30BAHMUS ~ XMMHYECKOW ToOCyloil ¥ J1abopaTOpHBIM
o0opynoBaHueM, a TakkKe IMpaBWiIaM OOpalIeHHs] C BElIeCTBAMH B COOTBETCTBHM C
MHCTPYKUHUSMU IO BBITOJHEHUIO

1a00paTOPHBIX XUMHUYECKHX OMBITOB MO TOJYYEHHUIO M COOMpPAaHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKucioro rasa);

13) mpoBOAWTH pEaKIMH, MOATBEPXKIAIOUINE KAueCTBEHHBIN COCTaB pa3MYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUA- OpOMHI-, MOAWI-, KapOoHaT-, ¢docdar-, CHUIMKAT-,
cynbdar-, TUIPOKCUI-HUOHBI, KATHOHBl aMMOHHMSI M  HMOHBl H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

14) npuMeHsATh OCHOBHBIE ONIEPALIUU MBICITUTEIILHOMN NeSTeIbHOCTH

— aHaJuu3 W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEMAaTH3aluI0, BBISIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3eH

— IS U3YYEHUsl CBOWCTB BEILIECTB M XMMHMUYECKUX PEAKIIHMi; €CTeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS

— HaloIeHue, U3MEpEeHne, MOICTUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICJICHHBIN).
TEMATUYECKOE IINTAHUPOBAHHUE

8 kiace
Ha3Banue pa3nena KosmuectBo | OcHOBHOE colep:kaHue DJIEKTPOHHbIE
(Tembl) Kypca 4acoB (uudpoBbIe)
oOpa3oBaTe/ibHbIE
pecypchbl

Paspnen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMUs — BaKHas 5 [Tpenmer xumuu. Posp buboanorexa HOK
007acTh €CTECTBO3ZHAHHUS XMMHH B KU3HU YEJIOBEKA. https://m.edsoo.ru/
U TIPAKTUYECKOM XuMUs B CUCTEME HayK.
JeSITEIbHOCTH YeJI0BEKa Tena u BemiecTBa.

du3nyeckue CBOCTBA
BEILIECTB. Arperatoe
COCTOSIHHE BEIIECTB.
IlonsTHE O METOIAX
MMO3HAHUS B XUMHUH. YHCTEIC




BemiecTBa 1 cMecH. CriocoOsl
pa3aeieHust CMeCen.
XuMHYeCKU
IKCIEPUMEHT:
JdemMoHcTpanuu:
3HaAKOMCTBO C XMMHUYECKOM
MOCY/I0M,

C IpaBUJIaMU pabOTHI B
1abopaTopUu U MpUeMaMu
oOpallieHus ¢ J1abopaTOPHBIM
000pyTI0BaHHEM.
du3nyecKue CBOMCTBA
00pa3IoB HEOPraHUUECKUX
BEIIECTB — METAJIOB H
HEMETAaJJIOB.

Crioco0sl paznieneHust cmecei
(¢punpTpoBaHue,
BBITIApUBAHUE, TUCTUILIAIINS,
xpomatorpadus).
JlabopaTopHbIe ONBITHI:
N3y4yenue u onvcanue
(U3UYIECKUX CBOMCTB
00pa3IoB HEOPraHUIECKUX
BELIECTB.

N3ydyenue cnoco0oB
pasneneHust cMecei (¢
MTOMOIIIbIO MarHUTa).
IIpakTnyeckue padboTbi:

No 1. IlpaBuiia paboTsl B
nabopaTtopuu U IpUEMBI
oOparieHus ¢ 1ab0paTOpHBIM
000pyTIOBaHHEM.

Ne 2. Paznenenne cmeceit (Ha
pUMepe OYUCTKU
MTOBAPEHHOM COJIN)

BemecTtBa n
XUMUYECKUE PeaKIuu

15

ATOMBI 1 MOJIEKYJIBI.
XHUMHUYECKHE SIIEMEHTEI.
CHMBOJIBI XUMHUYECKHX
a1eMeHTOB. [IpocThie 1
CJIOJKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumuueckas hopmyna.
BanentHoCTE aTOMOB
XHUMHYECKHUX 3JIEMEHTOB.
3aKOH ITOCTOSHCTBA COCTaBa
BemecTB. OTHOCHUTENLHAS
aToMHas Macca.
OTHOCUTENLHAS
MOJIEKYJIsSIpHAsl Macca.
MaccoBas gons
XHMHYECKOT0 dJIEMEHTA B

bubauoreka [IOK
https://m.edsoo.ru/




COCTMHCHUU.
KonunuecTBo BeniecTna.
Mounb. MonsipHas macca.
B3anmocBs3b KOIMUECTBA,
MaccChl M 4rclia
CTPYKTYPHBIX €IMHUIL
BenecTBa. Pacuérsl no
dbopMyniaM XUMHYECKUX
coenuHeHu. Pu3nyecKrue u
XUMHYECKHE SIBJICHHUS.
XuUMHUYECKas peakuus U e€
pU3HAKU. 3aKOH
COXpaHEHUs MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHMUS.
Knaccuduxkanus
XUMHYECKUX PEAKIIUI
(coenuHeHus, pa3oKEeHHUS,
3aMenieHus, oOMeHa).
XuMHu4YecKH i
IKCIIEPUMEHT:
JdemoHncTpauum:
duszndeckue CBOMCTBA
00pa3IoB HEOPraHUIECKUX
BEIIECTB — METAJIJIOB U
HEMETAaJIJIOB.

OO0pa3s1ibl BEIecTB
KOJIMYECTBOM 1 MOJIb.
duzndeckue SBICHUS
(TutaBJIeHHME BOCKa, TasTHUE
JbJIa, pacTUpaHUe caxapa
B CTYIIKE, KUTIEHUE U
KOHJICHCAITUS BOJIBI).
XUMHUYECKHUE SIBIICHUS
(ropeHue cBevH,
MPOKAJIMBAHUE MEAHOU
MIPOBOJIOKH,
B3aMMO/ICHCTBUE COJIBI UIIH
Mena

C COJISTHOM KHCJIOTOH).
Hab6mronenue nmpu3HakoB
MPOTEKaHU XUMUYECKUX
peaxiuii (paznoxxeHue
caxapa, B3auMOJEICTBUE
CEpPHOM KHUCIIOTHI C
XJIopuioM Oapus,
MOJIYYEHHE U Pa3JI0KEHUE
ruapokcuaa meau (II) mpu
HarpeBaHuM,
B3aUMO/JICUCTBUE JKeJie3a ¢
pactBopom cosiu meau (11).
OnBITHL, UIUTIOCTPUPYIOLIUE
3aKOH COXPAHEHHS] MACChl.




JlabopaTopHble ONBITHI:
Coznanue mojenei MoJieKyi
(1apocTep;KHEBBIX).
Onwucanue GU3NIECKUX
CBOMCTB 00pa31oB
HEOPraHUYECKUX BEIIECTB —
METaJIJIOB U HEMETAIJIOB.
Habnronenne ¢pusndeckux
(Tu1aByieHHE BOCKA, TasTHUE
JIbJIa) U XUMHYECKUX
(ropeHue cBeuu,
IIPOKAJIMBAaHUE METHOM
IIPOBOJIOKH) SIBJICHUM.
Habntonenue u onucanue
MPU3HAKOB MPOTEKAHUS
XUMHYECKUX PEAKIIUI
pPa3HBIX TUIIOB.
Borunciienus:
OTHOCHUTEIILHOU
MOJIEKYJISIPHOM MacChl
BEIIIECTB, MOJISIPHON MacChl,
MacChl BEIIECTB, MACCHI U
KOJIMYECTBA BEIIECTBA;
MacCCOBOM JIOJIN
XMUMHYECKOTO 3JIEMEHTA 110
dbopmyre CoeTMHEeHHUsI; IO
YpaBHEHUSM XUMHUYECKUX
peaKuuii: KOJTUYECTBA,
Macchl BEILIECTBA

M0 U3BECTHOMY KOJIUYECTBY,
Macce peareHToB WK
POJIYKTOB PEaKINU

Pasznen 2. Baxueiimue mj

PEACTABUTECIH

HCOPraHuIe€CKHUX BECIICCTB

Bo3znyx. Kucnopoa.
ITonsarue
00 oxcuaax

6

Bo3nyx — cMech ra3os.
Cocras Bo3ayxa. Kuciopon
— DIIEMEHT U MPOCTOE
BellecTBo. Haxoxaenue
KHCJI0po/ia

B IIpHpoe, GU3NYECKUE U
XHUMHYECKHE CBONCTBA
(peakiuu ropeHus).
Oxcunpl. [Ipumenenue
kucnopoaa. CrnocoOsl
HOJIy4eHUs KUCIOPOoia B
nabopaTopuu U
POMBIIIJIEHHOCTH.
Kpyrosopot kuciaoposaa B
npupoze. O30H —
AITOTPOTHAST MO U (PUKAIUS
kuciopoja. Temioson

3¢ heKT XUMHIeCKOon
pEaKLKU, TEePMOXUMHUYECKHE

bub6anoreka IHHOK
https://m.edsoo.ru/




ypaBHEHUS, IK30-

U SHAOTEPMUYECKUE
peakuuu. TonnuBo: yroys u
MeTaH. 3arpsi3sHeHue
BO3/1yXa, YCHJICHHE
MApHUKOBOTO Y eKTa,
pa3pylieHre 030HOBOTO
ciosi. XuMHUYeCKuil
IKCIIEPUMEHT:
JdemoncTpauum:
KauecTBennoe onpeznenenue
COJICpKaHUs KUCJIOPO/ia B
BO3/yXe

[Tonyuenue, coOupanue,
pacrio3HaBaHuE U U3y4eHUe
CBOICTB KHCJIOPO/Ia.
Hab6mronenue
B3aHMMOJIEHCTBHS BEIIECTB C
KHCIIOPOJIOM H YCIIOBUS
BO3HUKHOBEHUS U
MpEKpaIIeHUs] TOPEHUS
(moxkapa).

JlaGopaTopHbIii ONIBIT:
O3HakoMiieHHE ¢ 0Opa3amMu
OKCHUJIOB U OTHMCAHUE UX
CBOWCTB.

IIpakTnyeckas padora:
Ne 3. Tlonyyenue u
coOMpaHne KUCIOPO/a,
U3y4YEHHUE €ro CBOMCTB.
Bouruncienus:
MOJIEKYJIIPHOM Macchl
KHCJIOpO/ia ¥ 030HA Ha
OCHOBAaHUHU aTOMHOM MacChl
XHUMHYECKOTO JIEMEHTA;
KOJIMYECTBA, MacChl
BelIECTBa

M0 YPAaBHEHUSM XUMHUYECKUX
peakiuii

Bogopona. [louarue o
KHCJIOTaX U COJIAX

Bonopon — anement u
IIPOCTOE

BellecTBo. Haxoxaenue
BOJIOpOAA

B IIpUpo/e, Gpu3nveckue 1
XMMHMYECKHE CBOMCTBA,
IPUMEHEHHE, CTIOCOObI
nostyueHusi. Kucnorsl n
conu. MossipHblii 00BEM
razoB. Pacuérel

10 XMMUYECKUM
ypaBHEHUSIM. XUMHUYECKHH
IKCIIEPHUMEHT:
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JdemMoHcTpanuu:
[onyyenue, cobupanue u
pacrno3HaBaHUE BOJOPO/A.
BzaumonelictBue Boiopoia
¢ okcuzom meau (II).
JlabopaTopHblii ONbIT:
B3aumoneiicTBue KUCIOT €
Metauiamu. [lpakTuyeckas
padora:

Ne 4. Tlony4yenue u
coOupaHue BOJOpO/a,
W3y4YEHHE €r0 CBOMCTB.
Boprunciienus:

00BEéMa, KoJIMYecTBa
BELIECTBA rasa Io ero
H3BECTHOMY KOJIMYECTBY
BELIECTBA WM 00BEMY;
00BEMOB Ta3oB 10
YpaBHEHUIO PEaKINK Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHONIEHU ra30B

Bopa. PactBopesl.
Tlongarue
00 OCHOBaHUAX

dusnyeckue cBOUCTBA BOJIELI.

Bopna kak pactBopuTens.
XUMHUYECKHE CBOMCTBA
BOJIBI.

OcnoBanus. PactBopsl. Posib
pacTBOPOB B IPUPOJE U B
JKW3HU YEJIOBEKA.
KpyrosopoT BobI B
pupoJe. 3arps3HeHue
NpUpPOaHBIX BoA. OxpaHa u
OYMCTKA IPUPOIHBIX BOJ.
Hacreiienusie u
HEHACBIIIEHHbIE PACTBOPBIL.
PactBopuMoOCTb BelecTB

B BoJie. MaccoBas noms
BEILIECTBA B pacTBOpE.
XuMun4yecKkuit
JKCIIEPUMEHT:
JlemoHcTpanum:
PactBopenue BeliecTs ¢
Pa3IMYHON
PacTBOPUMOCTBIO.
BzaumonerictBue BoIbI €
MeTalIamMu (HaTpueM 1
kanplueMm). MccnegoBanue
pPacTBOPOB KUCIOT U
1ies104Yel ¢ MTOMOUIBIO
WHJUKATOPOB.
JlaGopaTopHbIe ONBITHI
HccnenoBanue
0COOEHHOCTEHN pacTBOPEHUS

bubanoreka IOK
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BEILECTB C Pa3InYHON
PacTBOPUMOCTHIO.
[IpurorosiieHre pacTBOPOB
C ONpeAcIEHHON MAacCOBOM
JIOJIEN PACTBOPEHHOTO
BELIECTBA.

IIpakTnyeckas padora

Ne 5. TlpuroroBiienue
pacTBOPOB C ONPEIETEHHOMN
MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA.
Bobrunciienus:

C UCIOJIb30BAaHUEM TTOHSATHUS
«MaccoBasi J0J1s BEIleCTBa B

pacTBope»
OCHOBHBIE KJIACCHI 11 Knaccudukanus Bubanorexa HOK
HEOPraHUIeCKUX HEOPraHUYECKHX https://m.edsoo.ru
COCTMHEHNH coenmmHeHNH. OKCHUIBI.

Knaccuduxarus okcumos:
cosieoOpa3zyronime
(OCHOBHBIC, KUCIIOTHBIE,
am(poTepHbIE) U
HecosIeo0pa3yromue.
Homenkiarypa okcUioB.
dusnyeckre ¥ XUMUYECKHE
CBOMCTBA OKCHJIOB.
[TomyyeHne OKCUIOB.
OcHoBaHus.

Krnaccuduxarus ocHOBaHUM:

IEI0YN U HEPACTBOPUMBIE
ocHoBaHusi. HoMeHnkaTypa
ocHoBanmii. duzndeckue u
XHUMHYECKHE CBOMCTBA
ocHoBaHuH. [lonyyenue
OCHOBaHHI.

Kucnotel. Knaccudukanms
kucioT. Homenknarypa
kucioT. dusndyeckue u
XHUMHYECKHE CBOMCTBA
KUCIIOT. Psi1 akTuBHOCTH
metannoB H.H. bekerona.
[Tony4yeHue KUCIoT.

Comu. Homenknarypa conei.

PuznyecKue 1 XMMUYECKHE
cBoiicTBa coneit. [lomyuenue
cousieid. ['eneTnyeckas cBs3b
MEXy KJ1accaMu
HEOPraHUYECKUX
coeHeHU . XUMHYECKUH
IKCIIEPUMEHT:
Jdemoncrpanuu: OOpa3iub
HEOPraHMYECKUX BEILECTB




pa3JIMYHBIX KJIACCOB.
OMBITHI, WJUTFOCTPUPYIOIINE
XUMHYECKHE CBOMCTBA
KJIACCOB HEOPraHUYECKUX
BeulecTs. JIabopaTtopHbie
onbIThl OnpenieneHne
pacTBOPOB KUCTIOT U
1IEJI0YEN C TOMOIIBIO
WHJUKATOpOB. 13yuenne
B3aUMOJICVCTBHS KUCIOT

C METaJUIaMM, pEeaKIi
HEUTpAJIU3aLHUH.
BzaumonerictBue pactBopa
CEpPHOM KUCIOTBI C OKCUIAOM
meau (II). Ilomydyenue
HEpPaCTBOPUMBIX OCHOBaHUH.
BriTecHenune ogHOrO
MeTajuia Ipyrum

W3 pacTBOpa COJIH.
IIpakTuyeckas padora

Ne 6. Pemienne
AKCIIEPUMEHTAIIbHBIX 337124
o Teme «Baxuenmme
KJIACChl HEOPTraHUYECKUX
COECIUHEHUIN.
Bobruncienus:

10 YPABHEHUSAM XUMHUUYECKOU
peaKIuu: KOJu4yecTBa
BEIECTBa, 00BEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY
BelIeCTBa, 00bEMY, Macce
pEareHToB WX IIPOIYKTOB
peakuuu

Pasznen 3. llepuoauyeckuii 3axoH u [lepuoaudeckas cucreMa XuMH4YeCKHX 3j1eMeHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBA3b. OKHUCJINTEIBHO-
BOCCTAHOBHTEJIbHbIE PeaKIIHH

Ilepnoanueckuil 3ak0H U
Ilepuoauueckas
CHCTeMa XMMHYECKHX
9JIEMEHTOB

. . Menaeneena.
Crpoenue atoma

7

[TepBble OTIBITKH
KJaccuuKanuu
XUMHUYECKUX DJIEMECHTOB.
[TonsiTue o rpynmnax
CXOJIHBIX JIEMEHTOB
(1emovHbIC U
HIeT0YHO3EMETbHBIE
MeTaJLUTbl, TAJIOTCHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT
amM(pOoTepHbIE OKCUIBI U
TUAPOKCHUJIBL.
IIepnoanueckuit 3aK0H.
[Tepuomuueckast cucrema
XUMUYECKHUX DJIEMEHTOB
JI.1. Menneneena.
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KopoTkonepuoaHas u
JUTMHHOTIEpUOTHAS. (POPMBI
[leproanueckoi cucTemMbl
XMMHMUYECKUX 3JIEMEHTOB
1. Menneneesa. [lepronsl
u rpynnsl. Pu3ndeckui
CMBICIT IOPSZIKOBOTO
HOMEpa, HOMEPOB Ieproja u
CPYIIIbI AJIEMEHTA.
Crpoenue atromoB. CoctaB
aTOMHBIX siaep. M30TomsI.
Onextponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK
aTOMOB MepBbIX 20
XMUMHUYECKUX 3JIEMEHTOB
[Teproanueckoi cucTemMbl
.. Menneneena.
XapakrepucTuka
XMUMHUYECKOTO AJIEMEHTA
IO €TO IMOJIOKEHHUIO B
[Iepnoanueckoii cucreme
J.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS
paauyca aTOMOB
XUMHUYECKUX HIEMEHTOB,
METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB
10 TPYIIIAM U IIEPHOJAM.
3nauenue [leprnoanueckoro
3akoHa u [lepuoanyeckoi
CHUCTEMBI XUMHYECKUX
3JIEMEHTOB JJI Pa3BUTHUSA
Hayku U nipaktuku. J.U.
MeHnneneeB — y4€HbIN U
rpakIaHUH.

XuMn4yecKkuit
JKCIIEPUMEHT:
JlemoHcTpanum:
B3aumoneiictsue
TUAPOKCHUA LIMHKA C
pacTBOpamMu KUCIIOT U
nienouer. Monenuposanue
CTpOEHUS MOJIEKYH NpU
IIOMOUIN PUCYHKOB,
MOJIENEH,

JJIEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL.
Tabmuua «Ilepuonnyeckas
CUCTEMA XMMHYECKHUX
JJIEMEHTOB

J.1. MennaeneeBay.
JlabopaTopHBbIe ONBITHI




O3nakomiieHHe ¢ 00pazaMu
METaJUIOB U HEMETAJJIOB

XHUMHUECKas CBI3b.
OKHUCIIUTEIBRHO-
BOCCTAHOBHUTEJIbHEIE
peakiuu

XUMHYECKas CBSA3b.
KoBanenTHas (rossipHas u
HENOJIIpHast) CBSI3b.
DIEeKTPOOTPULIATEIIEHOCTh
XUMUYECKUX IJIEMEHTOB.
Honnas cBs3b. CTeneHb
okucneHus. OKUCIUTENbHO-
BOCCTAHOBUTEILHBIE
peakuuu. IIporeccet
OKUCTICHUS U
BOCCTAHOBJICHUSI.
Oxkucnurenu u
BOCCTAHOBUTEIIH.
XUMHAYECKUN SKCIIEPUMEHT:
n3ydeHue oOpa3iloB BEIIECTB
METaJIJIOB U HEMETAJIJIOB,
B3aNMMOJIECHCTBHE
TUIPOKCHUIA IIMHKA C
pacTBOpaMu KHCIIOT U
HIeJI04Y€eH, MPOBEICHUE
OTIBITOB, WUTFOCTPUP YIOIITHX
pUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX
peakmuii (ropeHue, peakiuu
pas3IoKeHUs, COCTUHCHHMS).
XuMH4ecKuit
JIKCIEePUMEHT:
JdemoncTpanum:

OnbIThI, MIUTFOCTPUPYIOIIHE
IpPUMEPbI OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX
peakiuii (ropeHue, peakiuu
pa3I0XKEeHUs], COCTUHEHUS)
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OBLLEE
KOJUYECTBO
YACOB 110
ITPOTPAMME

68

PezepBHOE Bpemst
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