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PABOYAS ITPOI'PAMMA YYEBHOI'O ITIPEAMETA «XUMMWSA»
OCHOBHOI'O OBIHIEI'O OBPA30BAHMUSA

Pabouas mporpamMMa Mo XUMHHM OCHOBHOTO o00pa3oBaHus pa3paboTaHa Ha OCHOBE
dbenepabHOTO TOCYAapCTBEHHOTO oOpa3zoBaTenbHOro crangapra OOO, oOpa3zoBarenbHON
nporpamMmbl  MBOY  «Cpennsisi  obmeoOpazoBatenbHast mkosna Ne » W aBTOPCKOHU
IPOTPaMMBI

MNOACHUTEJIBHASA 3AIINCKA (MokeT 0TCYTCTBOBATh, IPONMCHIBAECTCS B
JIOKAJIbHOM aKTe IIKO0JIbI)

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMUS»

XuMHs KaK JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAyK PaclpOCTpaHWIa CBOE BIMSHUE Ha
BCe 00JacCTHM 4YeNOBEYECKOro CYIIECTBOBAaHHUSA, 3ajaja HOBOE BHJIEHHE MHpa, CcTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOU KYJIbTYphI, HEOOXOJAUMBIM YCIOBHEM KU3HH OOIIIECTBA:
3HaHWE XHUMHH CIY’)KAUT OCHOBOM i (opMHpOBaHMS MHUPOBO33PEHUSI YENIOBEKa, €ro
MPEJICTABICHUI O MAaTEPUAIBHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (DOPMHUPYEMbIE XUMHUEH
MPEJCTaBICHUS] O B3aUMOIIPEBPALLEHUSX HSHEPrUU M 00 HBOJIOLUU BEIIECTB B IPUPOJIE;
COBpEMEHHAsi XMMHS HalpaBlieHa Ha pEelICHHE TI00ANbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS
YEJIOBEUECTBA — CBHIPbEBOM, JIHEPreTUYECKON, MHINEBOW W HSKOJOTMYECKOW O€30macHOCTH,
po0JeM 31paBOOXPaHEHHS.

B ycrnoBusix Bo3pacraromiero 3HadeHWs] XUMHH B JKM3HM OOIIECTBA CYLIECTBEHHO
MOBBICKJIACH POJIh XUMUYECKOTO 00pa3oBaHus. B miaHe colpanu3anuu OHO SIBIISETCS OJHUM U3
ycioBui (OpMUPOBAHUS MHTEIJIEKTA JIMYHOCTH M TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YENIOBEKY XUMHUYECKHE 3HAHUS HEOOXOAMMBI [UIsI TMPHOOPETEeHUs
OOLIEKYIbTYpPHOTO YPOBHSI, MO3BOJISIONIET0 YBEPEHHO TPYAMUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOPA3HOW >KU3HH OOIIECTBA, JJIsi OCO3HAHUS BXKHOCTH PAa3yMHOTO OT-
HOILIEHUSI K CBOEMY 3/I0POBBIO U 3/I0pPOBBIO JPYTUX, K OKpY)Kalolled MPUPOAHON cpene, A
IPaMOTHOTO MOBEJCHUS TP UCTIOIH30BAHUH PA3IMYHBIX MATEPUATIOB M XHMHUECKUX BEIIECTB B
IIOBCEIHEBHOM XU3HU

Xumuuyeckoe 00pa3oBaHUE B OCHOBHOHM IIKOJIE SIBISETCS 0a30BBIM MO OTHOIICHHIO K
cucTteme oOIIero XUMU4Yeckoro oopazoBanus. [1o3ToMy Ha COOTBETCTBYIOIIIEM €MY YPOBHE OHO
peanu3yer mpUcylye O0IIeMy XMMHYECKOMY OOpa30BaHMIO KIIOYEBBIC IEHHOCTH, KOTOpHIE
OTpaXalOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M WHIWBUIYyaJbHBIE MOTPEOHOCTH. ITUM
OTIpeNieNsIeTCsl CYIIHOCTh 00IIel cTparernd oOydeHus,, BOCIUTAHUS U Pa3BUTHUS 00y4aroIUXCs
CpeICTBaMU y4eOHOro npeameTa « XuMus».

N3yuenue npenmera:

1) cmocoOcTBYeT (OPMHPOBAHUIO €CTECTBEHHOHAYYHOW KapTHHBI MUPA, JOCTHXKCHHUIO
o0mieit u pyHKIIMOHAIBHOM rPaMOTHOCTH, ae€T BO3MOKHOCTH ISl CAMOPA3BUTHUS JIMYHOCTH.

2) BHOCHT BKJaJ B POPMHPOBAHHUE MBITIUICHHS M TBOPYECKHUX CITOCOOHOCTEH TTOJPOCTKOB,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak MU B
npo(heCCHOHANEHOM AESATeTbHOCTH; 3) 3HAKOMHT CO CHeuu(uKold HAYYHOTO MBIIUICHUS,
3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsSIa HAa EIUHCTBO MPUPOJBI U YEJIOBEKa, SBIIAETCS
OTBETCTBEHHBIM 3TanoM B (hOPMHPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH TOJIPOCTKOB; 4)
croco6cTByeT (HOPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
pHUPOJIe, K YeIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHKE MOAPOCTKOB



Ha3Bannble HampaBieHuss B OOy4eHMH XHMUU OOECIEUMBAIOTCS  CIEIU(PHKON
COZIepXKaHUsl MpPEIMeTa, KOTOPBIM SBISAETCA MNEAArOorM4ecKd aJanTUPOBAHHBIM OTPAXKEHUEM
0a30B0i1 HayKH XMMHHU Ha OTPeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu OCHOBHOHM HIKOJIbI OPUEHTHPOBAH HAa OCBOEHHE OOY4YalOIIMMHUCS OCHOB
HEOPraHMYECKON XUMHUM U HEKOTOPBIX TMOHITHA U CBENEHUH 00 OTAEThHBIX OOBEKTax
OPTraHNYEeCKON XUMHH.

CtpykTypa conepkanus rnpeamera chopMHUpOBaHa Ha OCHOBE CHCTEMHOI'0 TIOJIX0/1a K €T
n3ydeHuro. CoaepkaHue CKIIAJbIBACTCAd W3 CHCTEMbl NOHATUH O XUMHUYECKOM DSJIEMEHTE U
BEIIIECTBE M CHCTEMBI MOHATHH O XUMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI CTPYKTYPHO Op-
TaHW30BaHbl MO NPHUHIMIY MOCIEA0BATEIbHOIO Pa3BUTHUSl 3HAHWK HAa OCHOBE TEOPETHYECKHUX
IPEJICTaBICHUA pPa3HOIO YPOBHSA: AaTOMHO-MOJIEKYJISIPHOTO YYE€HMsI KaK OCHOBBI BCETO
€CTECTBO3HAHMS, YPOBHS Iepuoanydeckoro 3akoHa /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XH-
MHH, YYEHHUS O CTPOCHHM aTOMa M XMMUYECKON CBSI3H, MPEICTABICHUH 00 3JIEKTPOIUTHUECKOM
JUCCOIMAllMM BEIIECTB B PACTBOpax. TeopeTHYecKue 3HaHUs pacCMaTpPUBAIOTCS HA OCHOBE
HIMIIUPUYECKH TOTYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OHOTO
YPOBHS K IPYrOMY, BBIMOJIHSAS (PYHKIUN OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MO>KHOCTEM NMPAKTUYECKOTO IPUMEHEHUS U MTOJIyUYE€HUS N3Y4aeMbIX BELLIECTB

Takass opraHuzanusi coAep)kKaHUsS Kypca CIOCOOCTBYET MpPEICTaBICHUI0 XUMHUYECKOM
COCTABJIAIOLIEH HAay4HOM KapTUHBI MHpPAa B JIOTHKE €€ CUCTEMHOM NpHUpoAbl. TeM caMbIM
o0ecneunBaeTcs BO3MOXKHOCTD JUIsl POPMHUPOBAHUS Yy 00Yy4aIOIIUXCS IIEHHOCTHOTO OTHOLIEHUS K
HAayyHOMY 3HAHUIO U METOJaM IO3HAaHMs B HayKe. BaXHO Takke 3aMETHTh, YTO OCBOEHHE
CoZlepXkKaHUsl Kypca IPOUCXOAUT C NPHUBJICUYECHWEM 3HAHMM W3 paHEe M3YyYEHHBIX KYpCOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 knaccb» n «®Pu3nka. 7 Kiaace».

HEJIA U3YUEHUSA IPEAMETA «XUMUSA»

K nHampaBieHHIO TNEpBOCTENIEHHOW 3HAUYMMOCTH MpPHU Ppean3aluu 00pa30BaTENbHBIX
byHKIMA mpeaMera  «XUMHs» TPAAUIMOHHO OTHOCSAT (OPMHUPOBAHME 3HAHWM OCHOB
XUMHUYECKOH HAyKH KakK 00JIACTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUECKOH JesITeIbHOCTH
YEJIOBEKa M KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYNbTYphl. 3ajada MpeaMeTa COCTOUT B
(OpMHpPOBAHNUN CHCTEMBl XMMHYECKHX 3HAHUM — BaXHEHIIMX (DAaKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKHUX IMOJIOKEHUH, JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HAyKH, 3HAHUI O Hay4yHbIX METOJAaX M3YYEHHUs BELIECTB U XMMHMUECKHUX PEaKLMH, a TakKe B
(GbopMUPOBAHUU U PA3BUTUU YMEHUN M CIIOCOOOB JEATENbHOCTH, CBA3AHHBIX C IJIAHUPOBAHUEM,
HaOJIOZGHWEM M TPOBEJICHHEM XUMHUYECKOTOo SKCIIEPUMEHTa, COOJIOJACHUEM  MpaBUII
06e30macHOTO 0OpaIeHus C BEIIECTBAMHU B IIOBCETHEBHOM JKU3HHU.

Hapsiny ¢ 3TuM 1ienu u3yueHus nmpeiMera B IporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IMPUOPUTETOB B CHCTEME OCHOBHOro oOmero oOpa3oBaHus. CeromHs B
o0pa3oBaHUM 0CO00 3HAYUMOW TNPHU3HAETCS HANpPaBIEHHOCTh OOYYEHUS Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (GopMHUpOBaHWE €€ HWHTEIUIEKTa W o0meld KynbTypel. OOyueHue
YMEHUIO YYUTBCA M MPOAOIDKATh CBOE OOpa3oBaHHE CAMOCTOSITENIBHO CTAHOBUTCS OJHOU W3
BOKHEUINX QYHKIIMHA YI€OHBIX MPEIMETOB.

B cBsi3M ¢ 3TUM Npu U3y4YEHUH IIPEIMETa B OCHOBHOM LIKOJIE TOMUHHUPYIOIIEE 3HaUCHHE
npruoOpeny Takue IeH, Kak:

. dopMHupOBaHHE  HMHTEJICKTYalbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K

caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSITHIO  PpEIICHUI,

CIIOCOOHOM alaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHUSM KHU3HH,

. HAIpPaBJIEHHOCTh OOYYEHMsI Ha CHUCTEMAaTH4YeCKOe MPUOOLICHHE YdYalluxcs K

CaMOCTOATENIbHOM I1O3HABATEIbHOW JIEATEIBHOCTH, HAy4YHbIM METOJaM IIO3HaHUS,

(hOpMUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

d obecrieueHne yCIOBHi, CITOCOOCTBYIOIINX MPUOOPETCHUIO 00YIAIOIITUMHUCS OTBITA

pa3sHOOOpa3HON NeATENbHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB

(KJTIOYEBBIX KOMITETEHIIUI ), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE JI PA3IMYHBIX BUIOB

NESITENIBHOCTH;



o (dopmMHpoBaHHE YMEHHH OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY’KAIOIIET0 MHpa
Ha OCHOBaHUH 3HAHWH U OIBITA, IOJIYYCHHBIX [TPH U3YYCHUHN XUMUHU;

. ¢dopmupoBaHre y O0yYalOmUXCSd T'yMAaHHUCTUYECKHX OTHOILCHHUH, MOHUMAaHUS
LEHHOCTH XWMHUYECKMX 3HAaHUN Ui BBIPAOOTKHM HSKOJOTHYECKH I€I1ecO00pa3HOro
MOBEJCHHS B OBITY U TPYIOBOW AEATEIBHOCTH B LENIAX COXPAHEHHUSI CBOETO 30POBbS U
OKpY>Karolle MpupoIHON CPEIbI;

. pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPO(DHIIS ¥ HANIPABIEHHOCTH JAJIbHEHUIIIETO 00yYeHUS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE
B cucreme obmero oOpa3oBaHus «XUMHS» TpU3HAHA O0O0SA3aTENbHBIM Y4eOHBIM
MpEeAMETOM, KOTOPBIA BXOAUT B COCTaB MpeaMeTHoW obnactu «EcTrecTBeHHO-HAay4YHBIC
PEAMETBI».
YueOHbIM 1aHOM Ha e€ u3ydeHue orBeieHo 140 yueOHbIX 4acoB — 10 2 4 B HEJIETIO B 8
1 9 Kaccax COOTBETCTBEHHO.

I. IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O
INPEIMETA «XUMMUSA»

N3ydyeHne XMMHM B OCHOBHOM IIIKOJIE HANpPAaBJICHO Ha JOCTH)KCHHE OOYYarOIIMMHCS
JINYHOCTHBIX, MeTaHpeI[MeTHBIX nu Hpe,Z[MeTHBIX pe3yanaT0B OCBOCHUA y‘ICGHOI‘O Hpez[MeTa.

JIMYHOCTHBIE PE3VJIbTATHI

JInuHOCTHBIE pPE3yNbTaThl OCBOEHHSI MPOTPaMMbl OCHOBHOTO 0O0mIero o0pa3oBaHuUs
JIOCTUTAIOTCS B XOJIc OOyYEHUS XUMHH B €JMHCTBE YYCOHOW M BOCIUTATCIILHON JCSITEILHOCTH
OpI‘aHI/I?)aI_[I/II/I B COOTBCTCTBUU C TpaI[I/II_II/IOHHBIMI/I pOCCHﬁCKI/IMI/I COI_II/IOKy.]'II:TypHBIMI/I nu
JlyXOBHO-HPABCTBCHHBIMHU IICHHOCTSAMH, TNPUHATBIMA B OOIIECTBE MpaBUIaMH W HOPMaMH
MOBEJICHUS, M CIIOCOOCTBYIOT IMpOIIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS M COIHATU3ALUU
oOydJaronuxcs.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT C(HOPMUPOBAHHOCTD, B TOM UHCJIE B YACTH:

1) MaTPUOTHYECKOTO BOCITUTAHUS

- LEHHOCTHOI'O OTHOIIECHHUS K OTEYECTBEHHOMY KYIbTYPHOMY, HMCTOPHYECKOMY H
HAyYHOMY HACJICJINIO0, TOHUMAaHUS 3HAYCHUS XHUMHYCCKOH HAyKH B JKU3HH COBPEMCHHOIO
o0miecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOUW HMH(OpMANHel O MepeaoBBIX AOCTHKCHHUSIX U
OTKPBITUSIX MHPOBOH M OTEYECTBEHHOH XWMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) IPaXKTaHCKOTO BOCITUTAHHMS:

- Hpe,Z[CTaBJICHI/IH 0O COHAJIbHBIX HOpMaX nu HpaBI/I.HaX MECKIINYHOCTHBIX OTHOHIGHI/Iﬁ B
KOJUICKTHBE, TOTOBHOCTH K Pa3HOOOpPA3HOH COBMECTHOM JEATCIIBHOCTH IPU BBIMOJHCHUN
y‘-Ie6HI>IX, IIO3HABAaTCJIIbHBIX 3aaa4, BbIIIOJJHCHUHN XHMMHYCCKHX BKCHepI/IMeHTOB, CO3JaHUN
y4EOHBIX TPOCKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B TPOIECCE ITOM
yqe6H0171 ACATCIIbHOCTH, TOTOBHOCTH OLICHUBATH CBOé IIOBCACHUC U HOCTyHKI/I CBOHUX TOBapI/IH_Ieﬁ
C TIO3WIIMH HPABCTBEHHBIX M MMPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIICICTBUN MTOCTYITKOB,;

3) LIEHHOCTH HAYYHOI'O ITI03HAHUA:

-  MHUPOBO33PEHYCCKUX TIPCICTABICHHA O BEIIECTBE M XUMHUYECKOW PEaKIIHH,
COOTBCTCTBYIOH_[I/IX COBpeMeHHOMy ypOBHIO paSBI/ITI/IH HayKI/I U COCTAaBJIAOIINX OCHOBy JUTA
MOHMMAHHS CYINTHOCTH HAYYHOH KapTHHBI MHpA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHO-
CTSAX PA3BUTHs IIPUPOABI, B3aUMOCBA3SX UYEIOBEKA C INPUPOJHOU CPEAOH, O POIU XUMHUHU B
MO3HAHUH ITUX 3aKOHOMEPHOCTEH;

- IIO3HAaBAaTCJIbHBIX MOTHBOB, HaHpaBHCHHBIX Ha HonyquHe HOBBIX 3HaHHﬁ 10 XUMHUHU,
HEOOXOIUMBIX TSI 00BSICHEHUST HAOIIOJaEMBIX TTPOIIECCOB U SBJICHHIA;

- T1IO3HABAaTeNbHONH M HWHPOPMALMOHHOM KyJIbTYyphl, B TOM 4YHCIE HAaBBIKOB




CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMH TEKCTaMM, CIPAaBOYHOM JUTEpPaTypoOi, NOCTYINHBIMU
TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

- MHTepeca K 00yUeHHIO U TI03HAHUIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa3oBaHUIO,  HUCCIEAOBATEIbCKOM  NEATENbHOCTH, K  OCO3HAaHHOMY  BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B JaJIbHEHIIEM;

4) popMupoBaHUs KyJIbTYphI 3J0POBbS:

- OCO3HAHMA LIEHHOCTH >XHM3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 >KM3HMU, OCO3HAHHUS MOCIEACTBUI W HENPHUSITHS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST aJKOTrojsi, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJCHUS
mpaBu 0€30MaCHOCTH TPU OOpPAIIEHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
KHU3HH,

5) TpyIOBOTO BOCIIUTAHHUS

-  KOMMYHHKaTHBHOH KOMIETEHTHOCTH B  OOINECTBEHHO IOJIE3HOH, Yy4eOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKON M NPYruX BUAAX NEATEIbHOCTH; UHTEpeca K MPAKTUYECKOMY
u3ydeHuro npodeccuii W Tpyaa pasiMYHOIO pPojAa, B TOM YHCIE Ha OCHOBE HPHUMEHEHHS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIYATbHOW TPACKTOPUU
IPOJOIDKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHH,
00IIIeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6) 9KOJIOTHUYECKOTO BOCIIUTAHUS:

- DKOJIOTMYECKU 11eJIeCO00pa3HOro OTHOIICHUS K MPUPOJE KaK MCTOYHHUKY >KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHMS, MOHMMAaHMs IIEHHOCTH 30POBOTO M 0Oe30macHOro odpasa
JKU3HH, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (U3MYECKOMY U ICHUXHUYECKOMY
3I0pPOBBIO, OCO3HAHMSI LICHHOCTU COOJIOZICHUS MpaBHJl 0€30MacHOro MOBEJCHUS Mpu padoTe C
BEIIECTBAMH, a TAKXKE B CUTYAIUIX, YTPOKAIOIIMX 3J0POBBIO U )KU3HU JIIOJIEH;

- CHOCOOHOCTH MPHUMEHATh 3HAHUS, MOJIydyaeMble MPH U3YYCHUM XUMUH, JJIS PEIICHUsS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEW MPUPOJHON Cpelod, MOBBIIECHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYp, OCO3HAHUS TIJI00AJBHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM U MyTed UX pelIeHHS
MOCPEACTBOM METOJIOB XUMUU;

- O9KOJIOTUYECKOTO MBILIUICHHUS, YMEHHS PYKOBOJCTBOBAaThCS MM B II03HABaTEIBLHOM,
KOMMYHUKATUBHOU U COIIMATIbHON MPAKTHUKE.

MeTanpeamMeTHble Pe3yJabTaThl

B cocrtaBe merampeaMeTHBIX Ppe3yNbTaTOB BBIACISAIOT 3HAUYMMBbIE ISl (POPMUPOBAHUS
MHUPOBO33PEHUS OOILICHAYUYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUNOTe3a, (akT, cucrema,
MPOLIECC, AKCIEPUMEHT U JIp.), KOTOPbIE HCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IpeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHHMN M3 ITHX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHHE MHpa, U YHHUBEpcalbHble yuyeOHblE NeHCTBUA (TO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHUBHBIC), KOTOpbIe OOeCreynBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TJIAaHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEeNbHOCTH

MeramnpeaMeTHble pe3yibTaThl OCBOCHHMS OOpPa30BaTENbHOW NPOTpaMMbl MO XHUMHHU
OTpakaloT OBJIa/ICHHE YHUBEPCAIbHBIMU MIO3HABATENbHBIMU JIEHCTBUSAMU, B TOM YHCJIE:

1) 6a30BBIMHU JJOTUYECKUMH JICHCTBUSMU:

- YMEHHEM HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUMA:
pacKpbIBaTb CMBICT XHUMHYECKMX TMOHATUH (BBIACNATH MX XapaKTEepHble IMPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU HMOHSTHUAMMU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIENbHBIX ()aKTOB W SIBICHHUH;, BHIOMPATh OCHOBAHUS W KPUTEPUHU Ui KIACCHU(PHUKAIIH
XUMHYECKHUX BEIIECTB U XMMHUECKUX PEaKui; YCTaHABIUBATh IPUUYMHHO-CIIEICTBEHHBIE CBS3U
MEXIy 00BEKTaMU U3YYEHUS; CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, IeTyKTUBHBIE,
10 aHAJIOTHH); eJIaTh BIBOJIBI U 3aKIIIOUEHUS;

- YMEHHEeM NpPUMEHSTh B MPOLECCe TO3HAHUS CHUMBOJHMYECKHE (3HAKOBBIE) MOJIEINH,
UCIIONIb3YEMble B XHMMHHU, MPEOOPa30BbIBATH LIMPOKO MPHUMEHSIEMblE B XHMUU MOJEIbHBIC
NPECTaBICHNUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTa), XUMHUYecKasi (opMysa U ypaBHEHHE
XUMHUYECKON peakuuu — TMpU PEHIeHHH Y4eOHO-TO3HABATEIbHBIX 3a/ady; C Y4ETOM JTHX




MOJICTTPHBIX ~ MPEACTABICHUN BBISBIATh W  XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKU
M3Yy4aeMbIX 00bEKTOB — XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIuil;

2) 6a30BBIMH HCCIIEIOBATEIIBCKUMHM JICHCTBUSAMMU:

- YMEHHUEM HCIOJIb30BaTh MMOCTABJIEHHBIE BONPOCH] B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

- IpUOOpETEHNE OMbITa MO TUIAHWPOBAHUIO, OPTAHU3AINNA U TPOBEACHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB: YMEHHUE HAO0IaTh 32 XOJIOM IpOIecca, CAaMOCTOATEIbHO MPOTHO3UPOBAThH €TI0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPe3ylbTaTaM IMPOBEIEHHOTO OIIBITA,
HCCJIETOBAHMSI, COCTABIISATh OTUET O MPOeslaHHOM padoTe;

3) paboToii ¢ nHpopmarmei:

- YMEHHEM BBIOMpPATh, aHAIU3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMALIMIO PA3TUUYHBIX
BUJOB M (OPM TPEICTABICHUS, MOJY4aeMyI0 W3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAsS
JUTepaTypa XUMHUYECKOTO COACpKaHMUsI, CIIPaBOYHBIE TOCOOus, pecypchl HTepHeTa);

- YMEHHEM TMPHUMEHITh pPa3IMYHbIE METOAbI W 3alpoChl MpPH IMOUCKE Hu O0TOOpe
uH(GOpMallMd U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJWMBIX [JIsi BBIIOJHEHHUS YUEOHBIX U
MO3HABATENIBHBIX 33]1a4 OMPEACIEHHOTO TUMA; MPUOOPETEHHE OMbITa B 00JIACTH MCIOJIL30BaAHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH,  OBJAJEHHE  KYJIbTypoill  aKTHBHOIO
WCIIOJIb30BaHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

- YMEHHMEM HCIIONIb30BaTh U aHAIM3UPOBATH B Mpolecce YUeOHOM U Hccie10BaTeNIbCKOn
JESTEIILHOCTH HH(POPMAIIUIO O BIUSHUN MTPOMBIIIJICHHOCTH, CETbCKOTO X03sICTBA M TPaHCTIOPTa
Ha COCTOSIHHE OKPY>KAIOIIEeH MPUPOTHON CPEIbI;

4) yHHBEpCaTbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSIMHU:

- yMEHHEM 3ajJlaBaTh BOMPOCH (B XOJ€ AHAJIOTa W/WIM JTUCKYCCHUU) IO CYIICCTBY
oOcyxmaeMoli TeMmbl, (HOPMYITHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1auu;

- TpUOOpETEeHHE OIbITa TPE3CHTAIMH PE3YyIbTaTOB BBIMIOJHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (J1a0OpaTOPHOTO OMBITa, JTAOOPATOPHON pabOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

- 3aMHTEPECOBAaHHOCTh B COBMECTHOM CO CBEpCTHHKAMU II03HABaTENbHOW U
HCCJICIOBATEIILCKON NIEeATEIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
O0IIMX WHTEPECOB M COIVIACOBAHMS MO3MIUK (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI» U 1P );

5) yHUBEpCAIbHBIMU PETYISITUBHBIMU ACHCTBUSIMHU:

- yYMEHHEM CaMOCTOSATEIbHO OMpEAeNsATh IeNd  JCSITeNbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO AESTEIbHOCTD,
BeIOMpaTh Hanbonee 3¢ddekTuBHBIE CrMOCOOBI pelieHus y4eOHBIX M IO3HABaTEIbHBIX 3a/ad,
KOPPEKTUPOBATh MPENJIOKEHHBIA QJITOPUTM JCHUCTBUM TPU BBIMNOJHEHUH 3aJaHUA C Y4ETOM
MOJTyYEHUSI HOBBIX 3HAHUH 00 M3y4aeMbIX O0OBEKTaX — BEIIECTBAX U PEAKIIHSIX;

- YMEHHEM HCINOJb30BaTh M AaHAJU3UPOBATH KOHTEKCTHI, MpeiaraéMbleé B YCIOBUU
3aJJaHuH.

IIpenMeTHbIe pPe3yIbTAThI

B cocraBe mnpenMETHBIX peE3yAbTaTOB IO OCBOCHUIO O0S3aTEIBHOIO COJEPKAHMA,
YCTAaHOBJICHHOTO JAHHOW TPUMEPHOW pabodeid TpOrpaMMoO, BBIICTSIOT: OCBOCHHBIC
00y4JarIMMUCS HAyYHBIC 3HAHMS, YMEHHS U CIIOCOOBI IeHCTBUMN, CICIIUPUIESCKHE TSI TIPEAMET-
HOM 00macTu «XuMHUSA», BHIbBI JEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHTYAIIHIX

[IpenMeTHble pe3ynbTaThl MPENCTaBICHBl MO TofaM OOyYeHHUs U  OTpakaroT
c(OPMHPOBAHHOCTD y O0YYAIOIIUXCS CIETYIONNX YMEHUI:

8 KUIACC

1) PpAcKpuléams  CMBICT  OCHOBHBIX XUMHUYECKHX TIOHSATHH: aroM, MOJEKYIa,
XUMHYECKHM JJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh, BAJIEHTHOCTbD,




OTHOCHUTEJIbHAsE aTOMHAas W MOJIEKYJIIpHas Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJIIpHas
Macca, MaccoBas J0Js XUMHUYECKOT0 3JIEMEHTAa, MOJISIPHBIN 00bEM, OKCUJ, KUCIIO0Ta, OCHOBAHUE,
COJTb, DJIEKTPOOTPUIIATEIHHOCTh, CTETICHb OKUCIICHHSI, XUMUYECKasl PEaKIus, TeIIOBOH 3P ekt
peakuuu, Kiaccuukanus peakuuid, XuMU4Yeckas CBsI3b, PacTBOpP, MaccoBasi JOJisi BEIIECTBA B

pacTBope;

2) UIIOCMPUPOSAMb B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATHA M NMPUMEHSTH
9TH MOHATHS IIPU OIIMCAHUHU BEIECTB U UX IIPEBPALLICHMUI;

3) UCNnONb306amMb XUMUYECKYI0 CHUMBOJMKY JUIsl COCTaBJIeHUs (POpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

4) onpeodenams BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTENIEHb

OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; MPUHAIICKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIacCy coeAuHeHUH 1o ¢dopMmyiaM; BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAsT W HMOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

5) packpvieams  cmblcn - nepuogumyeckoro  3akoHa JI. WM. MeHnneneena:
JEMOHCTPUPOBATH MOHUMAaHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
OT UX TMOJOXEHUS B TEPUOJUYECKOW CHUCTEME; 3aKOHOB COXpPAHEHHsS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YY€HHs, 3aKoHa ABOraapo; onucbleams u
xapaxkmepuzoéams TaOIUYHYIO (OPMY TMEPUOIUYECKOM CHUCTEMbl XUMHUYECKHUX HIJIEMEHTOB:
pa3nuyath MOHATHS «rJIlaBHas monarpymnmna (A-rpymnma)» u «mmobounas noxarpymmna (b-rpymma)y,
Maible U OONbIIME MEePUONbl; coomuocums O0O03HAUEHUS, KOTOpble HMEIOTCS B Taduuie
«llepuogmueckas cucrema xumuuyeckux d3iemMeHToB JI W MeHneneeBa» € 4YHMCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjapa, obiiee
YUCJIO 3JEKTPOHOB U PACIPEACIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

6) Kraccugpuyupogames ~ XUMHUYECKHE DIIEMEHTBI; HEOpPraHMYECKHe BEIIEeCTBA;
XUMUYECKHE PEaKIMu (110 YHCIy M COCTaBy YYACTBYIOIIMX B PEaKI[MU BELIECTB, IO TEILIOBOMY
abdexry);

7) xapakmepuzosams  (onucviéamy) O0OIIME XUMHYECKHE CBOICTBA BELIECTB
pa3IUYHBIX KJIACCOB, TMOATBEPKAas OINUCAHUE MpPUMEpPaMH MOJIEKYJSPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIINiA;

8) NpPOCHO3UpO6amb CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KaueCTBEHHOTO
COCTaBa; BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX;
9) 8bIYUCAAMb OTHOCUTEIBHYI0 MOJIEKYJSIPHYI0O W MOJIIPHYIO MAacChl BEIECTB;

MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMysie COSAMHEHUS; MAaCCOBYIO JIOJIO BEIECTBA
B PacTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;

10) NpUMeHAmMb OCHOBHBIE OIEpPAllMM MBICIMTEIBHOM AEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEeMAaTH3alI0, KiIacCu(UKAIMIO, BBISIBJICHHE MPUUYUHHO-
CJIEJACTBEHHBIX CBSI3€M — [JIl M3YYEHHUsI CBOWCTB BEIUECTB MU XUMHUYECKHUX PEAKLMM; ecTe-
CTBEHHO-HAay4YyHbl€ METOAbl [O3HAHUS — HaONIOJICHWe, HW3MEpPEHHe, MOJEIMPOBAaHUE,
HKCIEPUMEHT (peasbHbI 1 MBICJICHHBIH );

credosamy  TpaBWIIaM  TOJIb30BAHUS XMMHMYECKOM TOCyno u  J1abopaTOpHBIM
o0opynoBaHMEM, a TakKe NpaBUiIaM oOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKUMSMU IO BBIMOJHEHUIO JAaOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYyYEHHUIO U
coOMpaHuio ra3000pa3HbIX BeUIECTB (BOJOPOJAA M KHUCIOPOAA), HPUTOTOBICHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM J0JIEM pacTBOPEHHOTO BENIECTBA; IUIAHUPOBaTh W MPOBOJHTH
XUMHYECKHE 3KCIEPUMEHTHI 10 PaclO3HaBaHUIO PACTBOPOB IIEJIOUYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JakMyc, (heHoadTaIeuH, METUIOPAHXK H JIP)

9 KJIACC

1) PACKpbl8amsv CMblCl OCHOBHBIX XUMHUYECKHMX TMOHATHM: XUMUYECKUN SJIEMEHT,
aTOM, MOJIEKYJIa, UOH, KaTHOH, aHMOH, IPOCTOE BEILIECTBO, CIOXHOE BELIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XHMHUYECKass pPEAKUUs, XUMUYECKas CBS3b,
TETUIOBON (P QEKT peakiu, MOJb, MOJSPHBIM 00BEM, PacTBOP; AEKTPOIUTHI, HEIJICKTPOIHUTHI,
ANEKTPONIUTUYECKAs AUCCOIMAIINS, PEaKMd HOHHOTO OOMeHa, oOpaTUMble U HEOOpaTUMBIE pe-



aKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE
U BOCCTAHOBJICHHE, aJNIOTpONusi, aM(pOTepHOCTh, XMMHUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs,
METaJUIn4YecKas), KpUCTAJUTMYECKasi pemérka, KOppOo3us METaUIOB, CIUIaBBl; CKOPOCTh
XUMUYECKON peakiuu, mpeaesabHo gomyctuMas kormneHTpamus (I11K);

2) UNIOCMPUPOBAMb B3aUMOCBS3b OCHOBHBIX XWMHYECKUX TMOHATUNA M NPHUMEHSTH
9TH MOHATHUS IPU OMMCAHUU BEUIECTB U UX MPEBpaIlleHU;

3) UCNONb3086amMb XUMUYECKYI0 CUMBOJHKY JUIsI COCTaBJIeHUS (OpMYJ BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIUN;

4) onpedensimp BAJECHTHOCTh U CTENEHb OKHUCICHUS XHUMHUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX PAa3IMYHOrO0 COCTaBa; MPUHAMJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
coequHEHUN 1o GopmyrnaM; BUI XUMUYECKON CBS3HM (KOBaJICHTHAs, HOHHAS, METAJUIMYECKas) B
HEOPraHMYECKUX COENMHEHUSX; 3aps] MOHAa MO XMMHUYECKOHl (opmyie; XapakTep cpenbl B
BOJAHBIX pacTBOpax HEOPraHWYECKUX COCAUHEHUM, THUIl KPUCTALUIMYECKOHM  PELIETKH
KOHKPETHOI'O BEIIECTBA;

5) packpvieams  cmuici  nepuoandeckoro 3akoHa J[. M. Menngeneea wu
JEMOHCTPUPOBATh €ro IOHHUMAaHUE: ONUCHLIBAMb U Xapakmepuzoéams TabIW4YHYyI0 (Qopmy
MEPUOANYECKON CUCTEMbl XMMHYECKHX JJIEMEHTOB: Pa3iMyaTh MOHSTHUS «TJIaBHAs MOATPYIA
(A-rpynma)» u «mo6ouHast moarpynmna (b-rpymnmna)», Manasie U OOJBIINE TIEPUOBI, COOMHOCUMb
0003HaueHHsI, KOTOPbIE UMEIOTCS B TIEPUOTNYECKON TalnuIle, ¢ YUCIOBBIMH XapaKTePUCTHUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsl sfapa, oOliee Yuciao 3JIEKTPOHOB U
pacrpenienieHue X 1o 3JIEKTPOHHBIM CIOAM); 00bACHAMb 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB 3JIEMEHTOB U MX COCIUHEHHI B Ipeaenax MajbIX MEPHUOJ0B U TJIABHBIX MOATPYII C
Y4ETOM CTPOCHUS UX ATOMOB;

6) Kraccuguyupogames ~ XUMHUYECKHUE DIIEMEHTBI; HEOpPraHMYeCKHe BEIIEeCTBa;
XUMHUYECKHE peakluu (10 YUCITY UM COCTaBY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEINIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETICHEH OKUCIICHHUS XUMUUECKUX YJIEMEHTOB);

7) xapakmepuzosams  (onucviéamy) OOUIIME XUMHYECKHE CBOICTBa BELIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPkKAAsi ONMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MIOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

8) cocmaensams ypaBHEHHSI AJIEKTPOJIUTUYECKON AUCCOLMALMM KUCIOT, LS04 U
COJIeii; MOJHBIC M COKpAIIEHHBIE YPAaBHEHUS pEaKiUil MOHHOTO OOMEHa; ypaBHEHHS pEaKIIHid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHWE TI'E€HETHYECKONW CBS3M MEXAY BEIIECTBAMHU pPa3IMYHbIX
KJIACCOB;

9) packpuvleamo CYLIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuit
MIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATUX PeaKIHii;

10)  mpoenozupoéamsv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HWX CTPOCHHS;
BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

11)  evluucaams OTHOCUTENBHYIO MOJEKYJISAPHYIO M MOJSPHYIO MacChl BEILECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMeHTa Mo (opMysie COSAMHEHUS; MACCOBYIO JIOJIO BEIECTBA
B PAcTBOPE; MPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMHUYECKON PEaKIINH;

12)  cnedoéams mpaBUIaM TOJIB30BaHUA XUMHUYECKOW MOCYIOM M J1aOOpaTOpHBIM
o0opynoBaHHEM, a Takke TMpaBuiaM oOpallleHuss C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIMSMU TI0 BBIMOJIHEHHUIO JaO0OPATOPHBIX XUMHUYECKHX OIBITOB IO TONYyYEHUI0 |
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJICKHCIIOTO Ta3a);

13)  nposooums peakuuy, MOATBEPKIAIONINE KAYECTBEHHBI COCTaB pPa3IUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUA- OpoMHI-, HMOIUA-, KapOoHat-, docdar-,
CWJIHKAT-, Cylab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHS M HWOHBI M3YUYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

14)  npumensams OCHOBHBIE ONEPALUU MBICIUTEIBHON JEATENBHOCTH — aHaIu3 U
CHHTE3, CpaBHEHHE, O00O0OIIEHHE, CHCTEeMAaTH3alHI0, BBISIBICHUE NPHYMHHO-CICICTBEHHBIX
CBSI3e — Il M3YYEHHUs CBOMCTB BEUIECTB M XMMHUYECKHX PEaKIUif; €CTeCTBEHHO-HAYYHBIE

METOJIbl MO3HAaHUsI — HaOII0JIeHUe, U3MEPEHNE, MOJCIUPOBAHNE, SKCIIEPUMEHT (peajbHbI U



MBICJICHHBIN )

15) m[poBOAWTH OMNBITH, € MCHOJH30BAHHEM AaHAJIOTOBOr0 JIAaOOPaTOPHOIrO
o0opynoBanus u nupposoro odbopyrosanus (neHTp «Touka pocra» / 1eTcKHil TeXHONAPK
«KBaHTOpHYM»).

I1. COJAEPKXAHUE YYEBHOI'O ITIPEJIMETA «XUMMUSD»

(mpakTH4yeckasi 4acTh Y4eOHOro COAepKAHUSl NpeAMeTa YCHJIeHAa MAaTepHaJIbHO-
TexHu4eckoil 0a3oii menrpa «Touka pocra» / nerckoro TexHomapka «KpaHTopmym,
HCIOJIB3YyeMOr0 JJIsl peaJu3annu o0pa3oBaTe/IbHbIX POrpaMM B paMKax NpenoJaBaHusi
XHUMHUH)

Ha npumepe npoepammer I'abpuenana O.C.

8 KUIACC

IlepBoHaya/bHBICe XUMHYECKHE OHSTHS

[Ipenmer xumuu. Ponp Xumuu B KM3HM 4enoBeka. Tena u BemiecTBa. Pu3nMyeckue
CBOICTBa BEIIECTB. ArperaTHoe cocTosiHuE BemecTB. [IoHsATHE 0 MeToax MO3HaHMS B XUMHUHU.
Xumus B cucteMe HayK. YucTteie BemecTBa U cMecu. CrocoObl pa3ieiieHus: CMecei.

AToMBI M MOJEKyJIbl. XHUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMUMHYECKHX DIIEMEHTOB
[TpocTsie u clioKHBIE BellecTBa ATOMHO-MOJIEKYISIPHOE YUeHHE

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJIEKYIIsIpHast
Macca. MaccoBast 10J11 XMMHUYECKOI'0 JIEMEHTA B COEMHEHUH

Ou3nYecKue U XUMUYECKUE SIBJICHUS. XHMHUYECKash peakuuss U €€ MPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIleCcTB. XUMUUecKue ypaBHeHHs. Kinaccupukanus XUMHYECKUX peaKIui
(coenuHeHUs, pa3I0oKEeHUs, 3aMEIICHUS ).

XUMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TMOCYIOH, C MpaBUIaMU pabOThI
B Jaboparopur W Tpu€MaMu oOpaimieHusi ¢ J1abopaTOpHBIM O00OPYIOBaHHMEM; H3Y4YCHUE U
onucaHue PU3MUECKUX CBOMCTB 00pa3lloB HEOPraHMUECKUX BEIECTB; HAOMIOIeHNE (PU3UIECKUX
(mnaBieHHE BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJIEHCAIUS BOJIbI)
U XUMHUYECKUX (FOPEHHME CBEYM, NMPOKAIMBAHME MEAHON IPOBOJIOKH, B3aHMOJAEHCTBHE MENA C
KHUCJIOTOM) sIBJIEHUHM, HAOMIOIEHUE U ONMUCAaHUE MPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakuuit
(pa3noxeHue caxapa, B3aUMOJICWCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pasioKeHHE
ruapokcuaa menu (I) mpu HarpeBanuu, B3auMoecTBUE kene3a ¢ pactBopoM conu mean (I);
U3ydeHre crnocoOOoB pasfeneHusi cMeceid (C MOMOIIbI0 MarHuTa, (PUIbTPOBAHKE, BHIIAPUBAHHE,
TUCTWIUIAMS, XpomaTorpadus), MpOBEACHUE OYUCTKHA IOBAPEHHOW coiu; HaOIIOJAeHHE U
ONMCAHUE pPE3YJIbTaTOB IPOBEAECHUS OINbITA, WIIOCTPUPYIOLIErO 3aKOH COXPAHEHHS MacChl;
CO37IaHNe MOJIeNIel MOJICKYII (ITapOCTEP)KHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

Bo3nyx - cmech razon. CocraB Bo3ayxa. Kuciopoa - 31€MEHT U IPOCTOE BEILIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMUYECKHUEe CBOMCTBA (peaKIui TOPEHNUs).
Oxkcunpl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHs] KHCIOpPOAa B JabOpaTOpu W
npoMbIIIeHHOCTH. KpyroBopoT kuciopoaa B mpupozae. O30H - aioTponHas MOJU(PHUKAIHS
KHCIIOpO/Ia.

TernoBoit 3¢ddekr XuMHUYecKOl peakluu, TEPMOXMMHUYECKHE YpPaBHEHHSA, 3K30- U
SHAOTEPMHUYECKHUE pEaKIuu. TOMIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CII0s

Bogopon - osmemeHT uM mpoctoe BemiecTBo. HaxoskaeHue BoAopoga B MPHUPOJAE,
¢u3nueckue W XMMHYECKHE CBOMCTBA, MpHUMEHEHHE, CcrocoObl moxydeHus. CoctaB KHCIOT U
coJent

KonuyectBo BemectBa. Monb. MomsipHasi macca. 3akoH ABorajpo. MossipHblii 00bEM
ra3oB. PacuéThl Mo XUMHUYECKUM YpaBHEHUSIM

®usnueckue cBoicTBa BOAbL. Boxa kak pacrBoputens. PactBopbl. HacwlmeHHble u
HEHACBIIIEHHbIE PACTBOPBI. Pacmeopumocmsv eeujecms 6 6ode. MaccoBas J0Jsl BellleCTBa B



pacTBope. XUMHUUYeCKUEe cBolcTBa Boabl. CocTaB ocHOBaHM. Posb pacTBOpoB B Ipupojle U B
J)KU3HU 4esioBeKa. KpyroBopoT BoAbl B NpUpoAE. 3arpsi3HEHUE NPUPOAHBIX BoA. OxpaHa u
OYMCTKA IPUPOIHBIX BOJ

Knaccudukanmss Heopranmveckux coenuHennit. Oxcuabsl Kimaccudukamuss OKCHIOB:
cojieoOpa3yromnue (0OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U Hecosneobpa3zyromue. Homenknarypa
OKCHJIOB (MEXIyHapoJHas U TpuBHaibHas). DU3MUYECKHE U XUMHUYECKHE CBOMCTBA OKCHUIOB.
[Tonyuenue.

OcnoBanus. Krnaccudukanus OCHOBaHMIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHHS
Homenknarypa ocHoBaHMi (MeXAyHapoAHas M TpuBHaibHas) PuU3NUeCKUEe U XUMHUYECKHE
cBoiicTBa OcHOBaHMH. [lonydyeHne ocHOBaHMt

Kucnorel. Knaccugpukamus kucnor. Homenknmatypa KuCIOT —(MEXIyHapoaHas U
TpuBHaNibHAs) PU3HMYECKHE U XMMUYECKHUE CBOWCTBA KUCIOT. Psa aktuBHOCTH MetamuioB H. H.
bekerosa. Ilonyyenue kucior

Comun. Homenkmarypa comeit (MexayHapomHas W TpuBHaiIbHas1). Du3HYecKkne u
XUMHUYECKHE CBOMCTBA coneil. CriocoObl MOTydeHUs Coiei

I'eneTnyeckas CBA3b MeAKAY KJIACCAMH HEOPTAHNYECKUX COeIMHEeHM

XVWMHUYECKUN SKCIIEPUMEHT: KAaYECTBEHHOE OIPEIEICHHUE COACpPKAHUS KHCIOpOaa B
BO3/IyX€; MOJy4yeHue, coOrpaHue, paclio3HaBaHUE U U3yYeHUE CBOWCTB KUCIOPO/1a; HaOII0IeH e
B3aMMOJIEMCTBHS BEIIECTB C KHCIOPOAOM U YCIOBMSI BO3HMKHOBEHHS M MPEKPAIIECHUs TOPEHUs
(mokapa); O3HAKOMJICHHE C oOOpa3llaMH OKCHIOB M OINKHCAHUE WX CBOWCTB; IOJydYEHUE,
coOupaHue, paclo3HaBaHHE M H3yYCHHE CBOMCTB BOJOpoAa (TrOpeHHe); B3auMoJeiicTBHE
Bozopoaa ¢ okcuaoM meau (1) (Bo3MOXKHO HCIONIB30BaHUE BUCOMATEPHUATIOB); HAOIIOICHHE
00pa3IoB BEIIECTB KOJINYECTBOM 1 MOJIb; CCIeI0BaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHON PaCTBOPUMOCTHIO; MPHUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOW MacCOBOW J0JeH
pPacTBOPEHHOIO BEILIECTBA; B3aUMOJEHCTBUE BOABI C MeTalIaMH (HATPUEM U  KaJbLUEM)
(BO3MOHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB); ONpEeNIEHHe PACTBOPOB KHUCIIOT M ILEI0Ye C
MIOMOILIBI0 HMHMKATOPOB; HCCIIEIOBAaHHE OOpPA3IOB HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX
KJIaCcCOB; HAaOIOZICHHE W3MEHEHHsS OKpAacKu HMHIMKATOPOB B pacTBOpax KHCIOT U HIeNOouei;
u3zyueHue BizaumojeiictBus oxcuga meau (II) ¢ pactBopoMm cepHOM KHCIOTBI, KHCIOT C
METaJUIAMH, PEaKIUN HEUTpaJIM3aluy; IOJYyYEHWE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE
OJIHOTO MeTajula APYTUM M3 PAcTBOpa COJIM; PELIEHUE SKCIEPUMEHTAIBHBIX 3aJad [0 TEMeE
«BaxkHenmue Ki1acchl HEOPraHUYECKUX COSTUHEHUI»

Ilepuonnueckuil 3aKOH M IEpUOAMYECKAss CHCTEMAa XUMHUYECKHX »3ieMeHtoB /[[. .
MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBsi3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHbBIC PeaKIUN

[lepBble MONBITKM KJIAaCCU(PUKALUU XUMHYECKHX djleMeHTOB. [loHstHe o rpymnmnax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJIOrEHbl, UHEPTHBIE I'a3bl).
DNeMeHTBI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUJIBI U THIPOKCHIbI

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuuyeckux oanementos J[. .
MenneneeBa. Bunbl Tabmuier «l[lepmommueckass cucremMa Xxumudeckux a3yementoB J[. U.
Menneneesay. Ilepuoast u rpymnmsl. GU3HYECKUN CMBICIT IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPU-
0/1a ¥ TPYIIIBI 3JIEMEHTA

Crpoenne artoMoB. CoctaB aromHbIX sjaep. HM3orombl. OnexTponsl. CrpoeHue
JIEKTPOHHBIX 000JI0UYEK aTOMOB MePBBIX 20 XMMHUYECKUX 3JIEMEHTOB MEPUOIUYECKON CUCTEMBI
. U. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO JIEMEHTA MO €TI0 MOJIOKEHHUIO B IIEPUOIUYE-
ckoi cucreme JI I Menneneena.

3aKOHOMEPHOCTH MU3MEHEHMS paJuyca aTOMOB XMMUYECKUX AJIEMEHTOB, METAININYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO Tpynmnam M NepuoAaMm. 3HA4YeHUE MEPUOJUYECKOTO 3aKOHA U
NIEPUOJUYECKON CHUCTEMbl XMMHMUYECKUX J3JIEMEHTOB Ul PAa3sBUTHUS HaykKd U npaktuku. [l. .
MeHnneneeB — y4EHBIN U TPAKIAHUH.

DNEeKTPOOTPULATENIBHOCTh XHMUYECKUX DJIEMEHTOB. XHMHYECKasi CBsI3b (MOHHas,
KOBaJ€HTHAs MOJSpHas U KoBaJieHTHas HemnoiisipHas). CreneHb okucieHUs. OKUCIUTENbHO-



BOCCTAaHOBUTENbHBIE peakiuu. I[Ipomecchl oOkucieHUs U BoccTaHOBIeHUsA. OKUCIUTENN U
BOCCTAHOBUTEIN

XUMHUYECKUH SKCIEPUMEHT: H3y4eHHE OOpas3loB BEIIECTB METAIJIOB M HEMETALIOB;
B3aUMOJICVCTBUE THJIPOKCUIA LIMHKA C pacTBOpaMU KHUCIOT U LIEIOYEH; IMPOBEICHHUE ONBITOB,
WLUTIOCTPUPYIOMINX MPUMEPHI OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKINil (TOpeHHe, peaKiiuu
pa3NIoKEHUs, COCTUHCHHS ).

Mescnpeomemusie céa3u

Peanusanus MeXnpeaqMeTHBIX CBA3EH MPU U3YYEHUH XMUMHH B 8 KIIaCCe OCYIIECTBIIAETCS
Yyepe3 HCHOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk W MOHATHUH,
ABJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA

OOme ecTecTBEHHO-HAYYHbBIE MOHSATH: HAay4HBIH (DaKkT, THIOTE3a, TEOPHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duzmka: mMarepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TON, PaJHMOAKTUBHOCTD,
MOJIEKYJIa, MEKTPUUECKUN 3apsisi, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pu3nyecKue BEJIMYUHBI, €AMHUIIBI U3MEPEHHUS, KOCMOC, TUIaHeThl, 3BE371b1, ColHIIe

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, rtumpocdepa, MUHEpadbl, TOPHBIE IOPOJbI, IOJE3HBIE
MCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTtBo m XUMHYeCKasi peaKIusi

[Tepuonuueckuii 3akoH. Ilepuonuueckas cucteMa XuMHUYecKux diaemeHToB JI. U.
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbLUS W HX COCJUHEHHUH B COOTBETCTBUHU C
II0JIO’KEHHUEM DJIEMEHTOB B IIEPUOINYECKON CUCTEME U CTPOEHUEM MX aTOMOB

CtpoeHue BeliecTBa: BHUIbl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIa XUMUYECKOH CBA3H

Knaccudpukanus u HOMEHKIaTypa HEOpPraHHMYECKHX BELIECTB (MEXIyHapoJIHas H
TpUBUANIbHASA). XHWMHUYECKHE CBOMICTBAa BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccam
HEOPraHWYECKUX COETMHEHUM, TEHETUYECKAsl CBSI3b HEOPIaHUYECKUX BELIECTB.

Krnaccudukanus XUMHYECKUX PEAKIIUH 1O Pa3UIHBIM MPU3HAKaM (TI0 YHUCITY M COCTaBY
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTeleHeu
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaluzaropa). DK30- U
SHJIOTEPMHUUYECKHE PEAKLNH, TEPMOXUMHUYECKUE ypaBHEHUs. [loHATHE O CKOPOCTH XMMHUYECKOMI
peakiuu. IloHsiTHe 00 00paTMMBIX M HEOOpAaTHMMBIX XHMHYECKHX peakuusax. Ilonsrue o
TOMOTEHHBIX U TE€TEpOreHHbIX peakuusax. [loHarne o xumudeckom paBHOBecHH. (DakTOpHI,
BJIMSIOLINE HA CKOPOCTh XUMUYECKOM PEAKIIMU U MOJI0KEHHE XUMUYECKOTO PABHOBECHSI.

MexaHu3M  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi  (JIEKTPOHHBIM  OajaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiuu) Teopus 3JIEKTPOJIUTUYECKOW IUCCOLMALNH.
ONEKTPONUTBl U HEAIEKTPOIUTHL. KaTnoHbl, aHMOHBI. MeXaHW3M JIHMCCOLMALMM BELIECTB C
pa3IMYHBIMU BHJAMH XuUMHUYecKoW cBs3u. Crenenp aucconuanuu CunbHble U claOble
3JIEKTPOJIUTHI.

Peakiiun noHHOrO OOMeHa. Y CJIOBUS MPOTEKaHUS PEaKLUUii HOHHOTO OOMEHa, TMOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHHS peakuuii CBOWCTBa KHCIOT, OCHOBaHUW W COJIEM B CBETE
OpeACTaBICHUN 00 3JIEKTPOIUTUYECKON nauccormanuu KadecTBEeHHbIE peakIMM Ha HWOHBIL.
[TonsiTHE O TUIPOIHN3E COTIEN.

XUMHAYECKUNA SKCIEPUMEHT: O3HAKOMIIEHHME C MOJCISIMU KPUCTALIMYECKUX PEIIETOK
HEOPTraHWYECKHUX BEIIECTB — METAJUIOB U HEMEeTauioB (TpaduTa U aamasa), CIIOKHBIX BEIIECTB
(xnopuza HaTpUsA); UCCIENOBAaHME 3aBHCHUMOCTH CKOPOCTM XMMHUYECKOH peakuuud OT
BO3/ICHCTBUS Pa3INyYHbIX (PAKTOPOB; MCCIIEIOBAHUE ANEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB,
mporecca  JAMCCOLMAIMM  KHCIOT, Imenodyeid W coieid  (BOSMOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPOBEACHNUE OMbBITOB, WJUTIOCTPUPYIOLUIUX MPU3HAKHU MPOTEKAHUs peakUuit



MOHHOTO OOMeHa (oOpa3oBaHHME OcCajKa, BBIIEJICHHE Traza, 00pa30BaHUE BOJBI); OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMil (TOpeHue, peakiuu
pa3loKeHUs, COEOUHEHMS); PpacllO3HAaBaHUE HEOPraHMYECKHUX BEIIECTB C  IOMOILBIO
KaueCTBEHHBIX peaklUi Ha HOHBI; pelIeHne HKCIIEPUMEHTaIbHBIX 3a7a4

HeMmeTasibl M NX COeIUHEHU S

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTepHbIE
crerieHu okucieHuss CTpoeHune M (pu3Myeckue CBOMCTBAa MPOCTHIX BEIIECTB — TaJOTCHOB
XWMHYECKHE CBOWMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMETaJlIaMH,
mienouamu).  XuopoBopopod. ConsiHask KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHeHue. JeiicTBrUe XJiopa U XJ0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelire XJI10puIbl
U X HaXO0XJIECHUE B IPUPOJIE.

Oo0mas xapakrepucTuka 371eMeHTOB VIA-rpynnbl. OcoO0eHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEeHN OKUCICHUS

Crpoenne u (¢u3NyYeCKWe CBOWCTBAa MPOCTHIX BEHIECTB — KHUCIOpPOAa U CEpbl
AnnorponHble MOAU(DUKAIMU KUCIOPOAa M cepbl XUMHUECKHE CBoicTBa cepbl CepoBOAOPO,
cTpoeHue, (pu3nueckue U XuMuueckue cBoiictBa OKCHABI cepbl Kak MPeICTaBUTENH KHCIOTHBIX
okcunoB CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOWCTBA (OOIIME KaK MPECTaBUTENs
KJ1acca KUCJIOT U crenuduieckre). XuMUUYEeCKHe peakiiy, JeKal[ie B OCHOBE MTPOMBIIIJICHHOTO
crioco0a mosyyeHust cepHoil kucioThl. [Ipumenenue. Comu cepHOM KHCIOTHI, KaueCTBEHHas
peakmus Ha cynbdaT-uoH. HaxoxkneHue cepbl U €€ coeAMHEHUN B TMpUpojie. XUMUYECKOE
3arpsA3HEHUE OKpYKAIOMIeW Cpeapl COCIUHEHMAMHU Cepbl (KHCIOTHBIC MOXKIU, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €ro MPEA0TBPAIICHHUS.

O0mas xapakrepucTuKa 3JIeMeHTOB VA-rpynnbl. OcCO0eHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTeNeH! OKUCIeHUSs

A30T, pacrpocTpaHeHHe B MPUpPoOJEe, PU3HUECKUEe U XUMHUYECKUe cBoicTBa. Kpyrosopor
azotTa B npupoge. AMMHUAK, ero (¢Gu3NYeCKHe M XUMHUYECKHE CBOMCTBA, MOJIY4YeHHE U
npuMeHenne CoiM aMMOHUS, UX (U3MYECKHEe M XMMHUYECKHE CBOIicTBa, mpumeHeHue Kadge-
CTBEHHAsl pEaKiysi Ha HOHbBI aMMOHHS. A30THas KHCIOTa, €€ TMoyiyueHue, (u3nyecKkue u
XMMHUYECKHE CBOWCTBa (00IIME Kak MpPEJACTaBUTENA Kiacca KHCIOT U crnenupuyeckue).
Hcrnonp30BaHMEe HUTPATOB M COJIEH aMMOHHUS B KayeCTBE MHUHEPAIBHBIX YI0OpeHUM
XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeabl COSAMHEHUSMH a30Ta (KUCIOTHBIC MOXKIH,
3arpsi3HEHNE BO3/1yXa, IOYBbI U BOJAOEMOB)

docdop, annorponHsie Moaudukanuu pochopa, GU3NUIECKUE U XUMUYECKHE CBOMCTBA.
Oxkcun ¢ocdopa u dochopnas kuciora, GU3MIECKUE W XUMUUYECKHE CBOWCTBA, MOJTYyUYCHUE
Hcnons3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mrast xapaktepucTuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYrnepos, amioTpomnHble MOAUGUKALWU, PAaCHpOCTpaHEHUE B MpHpone, (U3NYECKUE U
XUMHYeckre cBoiictBa AncopOuusi KpyroBopor yriepona B mpupone OKCHABI yriiepoaa, ux
¢usznueckue M XMMHUYECKHE CBOWCTBA, JEWCTBHE Ha IKUBBIE OPraHU3MbBI, IOJYYEHHE U
IpUMEHEeHHEe. DKOJIOTMYEeCKHe MpoOJeMbl, CBs3aHHbIE ¢ okcuaoMm yriepoaa(ly); rumoresa
[J100aTbHOTO MOTEIUICHUs KJIMMaTa; MapHUKOBBIN 3Q¢eKkT. YronbHas KUCIOTa U €€ CONu, HX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uOoHBL. Mcrmonb30oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TNPOMBIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAMHEHMSIX yriepoja
(MeTaH, 3TaH, ATWUJICH, alETHJICH, 3TAaHOJ, TJHUIEPHUH, YKCyCHas KHCIoTa). Mx cocmas u
xumuyeckoe cmpoerue. IloHsATHE O OHOJOTMYECKH BAXKHBIX BEIECTBAX: JKHUpax, OelKax,
yII€BOJaX — M UX POJM B JKU3HM 4YeNoBeKa. MamepuanvHoe eOuHcmeo Op2anuyecKux u
Heop2anuyecKux coeOuHeHul.

Kpemuuii, ero ¢usmueckne M XHMHUYECKHE CBOWCTBa, MOJIYYCHHE M MPHUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (IV) u



KpeMHUEeBOW kucnore. CUIMKATBI, X HCIOJIb30BaHWE B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH.
Baoicnetiwuue cmpoumenbHvle Mmamepuanvl: Kepamuka, CMmekio, yemeHnm, 6emon, diene300emoH.
IIpobnemul 6e30nacHo20 UCNONBL30BAHUL CIMPOUMENLHBIX MANEPUANIO8 8 NOBCEOHEGHOU HCUSHU.

XUMHYECKUH SKCIEPUMEHT: HM3ydeHHe OoO0pa3lloB HEOPraHMYECKHUX BEIECTB, CBOWCTB
COJITHOM KHUCJIOTBI, TMPOBEJECHUE KAYSCTBCHHBIX PEAKIHil Ha XJIOPUI-UOHBI U HAONIIO/ICHUE
NPU3HAKOB MX TPOTEKAHUS; OIBITHI, OTpaXkarouue (u3M4eckue M XHUMHUYECKHE CBONCTBA
rajJjioreHOB U UX COEAMHEHUN (BO3MOKHO HCIIOIb30BAaHUE BUICOMATEPUATIOB); O3HAKOMIIEHHUE C
oOpasmnamMu XJopu10B (TaJOTEHHUIOB); O3HAKOMIIEHHE ¢ OoOpaslaMH cepbl M €€ COCAMHEHUSIMU
(BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB); HAOIIOJCHUE Ipolecca OOYITUBaHMS caxapa
MOJ| JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, HU3YYCHHUE XUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIIOTHI, MPOBEJICHHE KAYEeCTBEHHOH peaklUuu Ha CyabpaT-uOH H
HaOo/leHue Mpu3HaKka e€ MPOTEKaHUs; O3HAaKOMJIEHHE C (PU3WYECKUMHU CBOMCTBaAMH a30Ta,
dochopa um uxXx coenuHEeHUH (BO3MOXKHO HWCIIOJNIB30BAHUE BUCOMATEPHAIIOB), OOpa3amMu
a30THBIX M (OchHOPHBIX yIOOpEHHI; TMOoNMydeHue, coOupaHue, pacro3HaBaHUE U HW3yYCHHE
CBOMCTB aMMHaka; MPOBEICHHWE KAYECTBEHHBIX PEaKIMii Ha MOH aMMoHHsS U ¢ocdar-uoH u
W3y4YEHUE NPU3HAKOB UX MPOTEKaHMs, B3aUMOJECHCTBHE KOHLICHTPUPOBAHHON a30THOW KHMCIIOTHI
C MeZbl0 (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB); U3yUYEHUE MOJIENIel KPUCTANIMUECKUX
peméTok anMasa, rpadurta, QymiepeHa; 03HaAKOMJIEHHE C TIPOILIECCOM aICOPOITMH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIIEM UM YCTPOWCTBOM TIPOTHBOTrasa; IOJy4YeHHUE, COOMpaHHE,
pacrio3HaBaHUE U U3YYECHHUE CBOMCTB YIJIEKHMCIIOrO ras3a; MpOBEJACHUE KAUECTBEHHBIX PEaKIMi Ha
KapOOHAT- U CUJIMKAT-MOHBI U U3y4YCHHE MPU3HAKOB WX MPOTEKAHUS; 03HAKOMIIEHUE C MPOIYK-
OUeld CUJIMKATHOM NPOMBIIUIEHHOCTH; PEIICHHE OSKCHEPUMEHTANbHBIX 3aJad [0 TeMe
«BaxHeine HeMeTauIbl U UX COCTUHEHUS».

MeTaJuibl M UX COCIMHEHUS

OOmiasi XapakTepuCTHKa XUMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU WX
MIOJIOXKEHUS B MMEPUOJANYECKON cucTeMe XuMHuueckux aiemeHToB (.M. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBs3b M METAUIMYECKas KpUCTAJUIMYecKas
peuéTKka. DJNEKTPOXUMUYECKUN ps HampsbKeHW MetaioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTaimioB. OOmue crocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3un. CIuiaBsl (CTab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX PUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[I{eouHbIE METAJUIBL: MOJIOKEHUE B MEPUOJUYECKON CHCTEME XMMUYECKHMX 3JIEMEHTOB
J.1. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXAcHUE B npupoae. Gusndeckue U XuMHUYECKHE
cBoiicTBa (Ha mpumepe HaTpus U Kanus) OKCUIbl U TUAPOKCUIBI HAaTpus U kanusa [Ipumenenue
IIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[IlenoyHO3eMENbHBIE METAUIBI MAarHUl W KaJIbIUMW: MOJIOKEHHUE B MEPUOTUYECKOMN
cucremMe xumuueckux aemeHToB /.M. MeHaeneeBa; CTpoeHME MX aTOMOB; HAXOXKICHHUE B
npupoae dOusznueckue U XUMUYECKHE CBOMCTBA MarHusd M Kajablus. BakHeilmme coeauHeHUs
KanbIus (OKCHUI, TUAPOKCU, coJin). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTPaHECHHUS.

AJIFOMUHMI: TIOJIO)KEHHE B MEPHUOJUYECKON CHUCTEME XUMHUYECKUX 3yiemeHToB JI.U.
MenpeneeBa; CTpOCHUE aTOMa; HaXOXKJAEHUE B npupoje. PU3nueckue U XUMUYECKUE CBOKWCTBA
amoMuHuS. AMQOTEpHbIE CBOWCTBA OKCHIA U THJIPOKCH 1A AITFOMUHUS

’Kenezo: monoxkeHHe B TNEPUOJUYECKON CcUCTEMe XUMUYeckux anemeHtoB J[.U.
MeHnneneeBa; CTpOCHUE aTOMa; HaXOXJIECHHE B mpupoae Pu3MdecKre U XMMUYECKUE CBOMCTBA
xkene3a Oxcuabl, ruapokcuasl u conu xkeneza (II) m xenmesa (III), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C OOpa3laMd METaUIOB U CIUIABOB, UX
¢u3nyeCKUMU  CBOMCTBAMH; M3y4€HHE pPE3yJbTaTOB KOPPO3UUM METaIOB  (BO3MOXKHO
UCIIOJIb30BaHNE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KAIBIIUS U HATPUs
C BOZIOH (BO3MO’KHO MCITOJIb30BaHHE BUACOMATEPHATIOB); UCCIICIOBAHUE CBOMCTB KECTKOM BOJBI;
mpoliecca TOpPEHHUsl JKelie3a B KHUCIOpoA€ (BO3MOXKHO MCIOJIb30BAaHUE BHIEOMATEPHUANIOB);
MPU3HAKOB MPOTEKAaHUsI KAYECTBEHHBIX PEaKIIMii Ha HOHBI (MarHus, Kajablus, allOMUHUS, LIUHKA,



xene3a (II) m xemeza (III), menu (II); HaOmIOMEHWE W OMUCAaHUE TPOIECCOB OKPAIIMBAHUS
IUTAMEHU MOHAMU HATpHs, Kalus U Kajublus (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHAIIOB);
uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUIPOKCHIA IIMHKA; PEIICHUE
JKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «Ba)xHelme MeTaibl U X COCAMHEHUS».

XuMus M OKpyxkamoLas cpeia

HoBbele matepuanbl u TexHonoruu. BemiectBa m maTepualibl B IMOBCEAHEBHOM >KM3HU
yernoBeKa. XUMHS U 310pOBbe. be30macHoe HCI0JIb30BAHUE BEILIECTB MU XUMMUUYECKUX PEAKLIHI B
ObiTy. IlepBas moMoIb MpPU XMMHUYECKUX O0KOrax U oTpaBieHUsX. OCHOBBI 3KOJOTHYECKON
rpaMOTHOCTH XHUMHUYECKOE 3arpsi3HEHHE OKpYKawllel cpenbl (mpenenbHas AOMyCTUMAas
koHueHTpanus Bemects -A [1/IK). Pons xumuu B pemeHnn 3K0I0THYECKUX MPoOIeMm.

[IpupoaHbIe HCTOYHUKH YTIEBOAOPOJOB (YyroJib, MPUPOAHBIN ra3, HEPTh), MPOTYKTHl UX
nepepadoTKH, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

XUMHUYECKUN O3KCIIEPUMEHT: H3y4eHHue o00pa3loB MaTepHalloB
METaJIJIOB, MOJIMMEPHBIE MaTepUaIIbl)

Mescnpeomemusie céa3u

Peanusanus MexnpeaqMeTHBIX CBA3EH MPU U3YYEHUH XUMHH B 9 Kitacce OCyIIeCTBIIAETCS
4yepe3 UCIHOJIb30BaHWE KaK OOIMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHSTHH,
ABJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/IEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA

OOmue ecTeCTBEHHO-HAy4YHBbIC TOHSATHUS: HAy4YHBIM (hakT, THUNOTE3a, 3aKOH, TEOpPHUs,
aHaIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICTTPOBAHUE, U3MEPEHUE, MOJICITb, SIBIICHHE, TAPHUKOBBINA AP PEKT, TEXHOIOTUS, MaTepUaIbI

®duznka: Marepus, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TON, PaJHMOAKTUBHOCTD,
MOJICKYJIa, SJCKTPHUUSCKUN 3apsill, TPOBOAHUKH, TIONYIIPOBOTHUKHU, TUAIEKTPUKH, (POTOITIEMEHT,
UHAMKATOp, BEIIECTBO, Tello, OO0BEM, arperaTHO€ COCTOSHUE BEIleCTBa, ra3, pacTBOD,
pPacTBOPUMOCTh, KPHUCTAJUIMYECKasi PEIIETKA, CIUIABbl, (PU3NYCCKUE BEITUYHMHBI, €IMHUIIBI
U3MEPEHHS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHILE.

Bbuonorus: ¢otocunres, neixanue, 6mocepa, sKocucTeMa, MUHEpAJIbHBIE yIOOpeHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA

I'eorpadusa: armocdepa, ruapochepa, MHUHEPATH,
MCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI

(CTeKy0, CILIaBBI

TOpHBIC TIOPOABLI, TIOJIC3HBIC

III. TEMATHYECKOE IINTAHUPOBAHHUE

(c ydyerom palGoueii nporpaMMbl BOCIHHMTAHHUSI M NPHMEHEHHMs 000pPYI0BaHUS
HEHTPOB 00pa30BaHMsl €CTECTBEHHO-HAYYHON M TEeXHOJIOTMYeCKOil HanpaBJeHHOCTel
nenTpa «Touka pocra» / nerckoro texnonapka «Kpanropuym»)

8 KJIACC (2 4 B Hees10; Bcero 68 1)

Ne Tema Konanuye | Koommye | Yuer IIpakTH4eckue Hcnosb3oBa
(mpebosanu | cTBO CTBO paboueii | 1adopaTopHbIe HHE
e I'0C) 4yacos KOHTpPOJ | mporpa | padoTsl nupposoro
(mpe6os | bHBIX MMbI "
aunue padot BOCIUTA aHAJIOTOBOI0
QI'oC) | (He HUS o0opynoBaH
bonee (mpebos Hsl  IeHTpa
10% om | anue €CTeCTBEHHO
obwezo | @IOC, HAYYHOH U
obvema | yuumoviea TeXHOJIOTHY
4acos) em eCKoii
npozpam HANpaBJIeHH
My ocreit
WKOJbL) «Touxa
pocTa» /




JETCKOro

TeXHONApKa
«KBanTopny
M)
(mpebosanue
DIoC 2021)
ATOMBI 10 Ypok Onucanne ¢usnyeckux | JlaTamk
XUMHUYECKU MOATOTO | CBOWMCTB BEIIECTB. BBICOKOM
X BKH Pasnenenne cmecu ¢ | remmeparyp
3JIEMEHTOB JeTed K | MOMOILBK MAarHUTAa. bl, Jlaruuk
nevictBu | M3ydyenue CTPOEHUSA | TEMIIEPATYP
SIM B | IUIAMEHHU. bl
YCIIOBHS MJIaTUHOBBIN
X
pasinyH
oro poza
Ype3BbIY
AlHBIX
CUTyaru
.
Henn
coauaap
HOCTH B
O0oprbe ¢
TeppopHu
3MOM.
[IpocTeie 5 Bcemupn | O0Opasupl ammmoTponHbix | JlaTumk
BEILIECTBA Bl JIeHb | MOAU(UKAUI  Ccepbl, | BICOKOM
MareMar | kucioponaa, ¢ocdopa, | Temneparyp
UKH. MIPUMEPBI METAJIOB. bl, JlaTuuk
Mexnyn | [Ipumepsl  MIaBieHUd | TEMIEPATYpP
apOJIHBIN | BEIIECTB. Bl
i (213 IUIATUHOBEINA
Tonepan — U3MEpEHHUe
THOCTH. TeMIIepaTyp
OxKTA0pb bl TIEPEXOJI0B
— Jlenp AJUTIOTPOITHBI
MOJISI. X
MoauUKaII
171 CepBl,
U3MEPEHUE
TeMIlepaTyp
bl TUIABJICHUS
BELIECTB.
Coenunenn | 11 1 O6pa3ist OKCUJOB, | JlaTunk
s NneKadpsi | KUCJIOT, OCHOBAaHWUW W | BBICOKOU
XUMHYECKHU Bcemups | coneil. Mogenu | remneparyp
X BIil JI€Hb | KPUCTAINIMYECKUX pl, JlaTumk
3JIEMEHTOB 60pb0Bl | pemieTok. B3peiB cMmecu | Temmeparyp




co

BO3JlyXa M BOJOPOJA.

bI

CIIlo | Pa3gcncHme CMECEH. | INIAaTUHOBBIM
M. 3HaKOMCTBO C | — u3MepeHue
MexayH | obpa3namu BEILIECTB | TEMIIEPATYP
apOJHBIN | pa3IMYHBIX  KJIACCOB. | bl B3pPbIBA
JICHb Pa3znenenne cMeced, | cmecu
uHBaIUA | puabTpoBaHUE. KHCIIOpOJia U
OB. BOZIOpOAA
N3menenns, | 11 eHb [Tpumepsr  ¢usnueckux | Jaraux
MPOUCXOs pOCCHIAC | SIBICHHI (BO3roHKa | BHICOKOH
e c KOU noxa, [IJIaBJICHUE | TEMIIEPATyp
BEILIECTBOM HayKHU. napaduna, pl, JlaTumk
pacTBOpeHHe COJIeH, | TeMIiepaTyp
muddy3us Maxy4ux | bl
BELIECTB). IIpuMeps! | IUIATUHOBBIN
XUMUYECKUX  SIBJICHUU | — IUJIABJICHUE
(roperue, ToONy4YeHUE | mapapuHa H
ocaJika, rasa, | FOpeHue,
HeUTpanu3anus). Haruuk pH -
CpaBHEHHE  CKOpPOCTH | UMEETCI B
WCMIapeHUs COUpTa U | BUAY npu
BO/IBI. Okucnenue | U3y4eHU1
Meau. 3aMelleHUe MEeIU | HeHTpaau3all
B pacTBOpe XJIOpHUJA | UH.
MEH.
XUMUYECKH | 5 JeHb [IpakTnueckas pabora | JaTumk
u Poxnaenu | Nel.Ilpuemst BBICOKOI
MPaKTUKYM s  W.B. | oOpamenus c | Temmeparyp
«IIpocrenm Kypuaro | mabopaTopHbIM bl, JlaTumk
ue Ba, H.H. | oGopynoBanuem. TeMneparyp
oIepaluu ¢ bekeros bl
BEILIECTBOM a MIJIATUHOBBIM.
» H3mepenne
TeMIIepaTyp
bl IJIAMEHU —
U3y4YeHue
TOPEHUs
CIIUPTOBKH.
[Ipaktuyeckass pabora | JlaTumuk
No2 . HaOmronenus 3a | BBICOKOH
ropsILEN CBEYOH. TeMIeparyp
b, JlaTumk
TeMIlepaTyp
Bl
TJIATUHOBBIN
— pabota ¢
IJIAMEHEM.
[Ipaktrueckass pabora | JlaTumk
No3. AHanu3 mOYBBI U | BBICOKOU




BOJBI

TeMIeparyp
bl, JlaTuuk
TeMIeparyp
BI
MJIaTUHOBBIN
—H3MEPEHUE
TeMIeparyp
BI B
nporecce
o0y4yeHHs
nprueMam
BBINIAPUBAHU
1 BOABI U3
o0pa3ioB
MOYBBI.
Haruuk pH —
pH -
U3MEPEHHUE
BOJIOPOJTHOTO
MoKazarens
BBITSDKKHU
pacTtBopa
MOYBbI

[IpakTuyeckas pabora
No4. [Ipusznaku
XUMHYECKUX PEaKIUi

Jlatumk
BBICOKOM
TeMIlepaTyp
b, JlaTumk
TeMIlepaTyp
bl
IUIaTUHOBBIM,
Hatuuk pH —
MPU3HAKU
peakuuii 1o
W3MEHECHUIO
cpeasl
(peaxrus
HEUTpaIn3al
1049

[IpakTrueckass pabora
Ne5.  IlpuroroBieHue
pacTBopa  caxapa H
pacder €ero MacCoOBOWU
JI0JIM B PacTBOpe

DIIEKTPOHHBI
e BECHI,
Habop
naboparopuun
'NA




PactBopenu | 15 Ypok DJIEKTPONPOBOTHOCTh Jatuuk
e. OBX pPa3IMYHBIX  BEILECTB. | BBICOKOU
PacTtBOpBHI. 1 wmapra | Peakiiuu  coenuHeHUd | TEMIEpATyp
Peakuuu — (ropenue), 3amenieHue | bI, JlaTumk
HOHHOTO OTKPBITH | (METAT W KHUCJIOTA), | TEMIIEpaTyp
oOMeHa W e I13 oOMeHa ¥ pa3NOKEHUs | b
OKHUCIIUTEIh (mepokcuaa BOJOPOJA, | IUTATUHOBBIN
HO- kapOoHara KaJbLus, | — o
BOCCTaHOBH cynbdaTra aMMOHHS). TOPEHUIO
TeJIbHBIC Peakuun, xapakTepHbIC | CKa3aHO
peaxkuuu JUIS  OKCHJIOB, KHCIIOT, | BBIIIIE,
menoyert.  Ilomyuenue | Jatuuk pH —
HEPaCTBOPUMBIX npu
ocHoBaHui. Peakuuu, | n3yuyeHun
XapaKkTepHbIe JUISL | KUCIIOT u
pacTBOpOB COJIEN. | OCHOBAaHUU
OKHCIIUTENTHEHO- (cpena
BOCCTAHOBUTEIbHBIE pacTtBopa).
peaKkiuu.
Jatamk
AJIEKTPOIIPOB
OIHOCTH -
U3y4EHUE
IPOBOAMMOC
™
pacTBOpPOB
Xumuuecku | 4 Amnpens | [Ipaktuueckass pabora | Jlarunk pH —
u — Jlenb | No6. MoHHBIE peaknuu. | oOpa3oBaHUe
MPAKTUKYM namsT{ BOJIbI B
«CBoiicTBa KEPTB pe3yabTare
AIEKTPOIIUT YepnoO peakiuu
OB» BUIA HEWTpaJIn3arl
uu
[Ipaktrueckass pabora | JJaTumk
Ne7. VYcioBus | BBICOKOR
MIPOTEKAHUS TEeMIEepaTyp
XMMHYECKUX peakuuid | bl,  JlaTumk
MEXIy pacTBOpaMu | TeMIeparyp
3JIEKPOJIUTOB JI0 KOHIIA. | bl
TIJIATUHOBBIN
— OJHUM W3
MIPU3HAKOB
OKOHYAHUS
peakuuu
SIBJISIETCS
U3MEHEHHE
TEMIEpaTyp
BI,
HEKOTOpbIE
peakuuu

IPOTEKAIOT




TOJIBKO TIpHU
HarpeBaHUU
(Hy>XHa
ONTHMAabHA
s
TeMIeparypa
)
[Tpaktuyeckas pabora | Jatunk pH
Ne 8. CBoiicTBa KHCIOT,
OCHOBaHHUM, OKCHJOB W
COJIEH.
[Tpaktuyeckas pabora | Hatunk pH
NeOS. Pewenne
AKCIIEPUMEHTAITLHBIX
3azad.
9. Hrorosoe 4 1 - - -
MTOBTOPEHHE
Bcero 68 5 (7%)
9 KJIACC (2 4 B Hee110; Bcero 66 1)
Ne Tema Komnue | Komuuec | Yuer [IpakTrnueckue u | Ucnosab30Ban
(mpebosanu | cTBO TBO paboueii | mabopaTopHbie paboTHl | He
e @I'0C) 4acoB KOHTpOJI | Mporpam un¢poBoro u
(mpeb0o8 | bHBIX MBI aHAJIOTOBOT0
auue pabot BOCIIUTA o0opy0BaHu
DI'oC) | (He HUS | HEeHTpa
bonee (mpebos €CTeCTBEHHOH
10% om | anue ay4Hoil "
obweeo | @IOC, TEeXHOJIOTHYeC
obvema | yuumovléa KO
uacos) em HANPaBJIEHHO
npozpam creil  «Touka
My poctay /
wKo.wl) IEeTCKOIo
TeXHOMapKa
«KBanTOpuym
» (mpebosanue
QI'oC 2021)
1. BBenenue 10 - - -
2. Metambt 20 1 Ypok JlaGopaTtopHsbie paboThl | JlaTumk
noaroto | [loaTBepxknenue TEMIEPATYPHI,
BKH aM(pOTEpHBIX  CBOWCTB | —M3MEpEHHE
IeTe K | TUAPOKCUIIOB TEMIEPATYPhI
JNEHCTBH | MEPEXOAHBIX METAJJIOB. | TOPEHUs
sIM B | B3aumoneiictBue HEKOTOPBIX
yCIIOBUSL | METaJVIOB C KUCIOTamH, | BemecTs ( y
X FOpEHUE,  OKHCIJICHHE. | KaXJA0ro
paznuuH | KauecTBeHHbIE peakIui | XUMUYECKOTO
Oro pojJia | Ha METaJUIbl Pa3JUYHBIX | BEIIECTBA
Ype3BBIY | TPYIII. TeMIeparypa
alHBIX TOPEHMUS,




CUTyalu IUTaBJIEHUS  —
. CTaHJapTHbIC
Henb u CTpPOTO
conuaap WHUBUTyaJIbH
HOCTH B BIC)
0oprbe ¢ Hatuuk pH -
Teppopu
3MOM.
Bcemupn | Ilpakmuueckas paboma | JlaTumk
plii n1eHb | Nel.  OcylecTBIEHHUE | TEMIEPATYPHI,
MaTeMmar | Lemouyku xumudeckux | pH —
UKU. [IPEBPALLICHUMN. ompeacieHue
MexnyH MPU3HAKOB
apOJHBIN [POTEKAHUS
JE€Hb XP.
Tonepan
THOCTH.
OxTs16pB
—  Jensn
MOJIS.
1 Ilpakmuuecxas paboma | JlaTunk
nexabps | Me2.  TlomydyeHue ¥ | TeMIepaTypsl,
Bcemupn | cBoiictBa coenuHenuid | pH —
bl JIEHb | METAJIOB. OIIpelIeIICHUE
O60pbOBI MIPU3HAKOB
co MPOTEKAHUS
CIIn o XP.
M. DIIEKTPOIIPOBO
MexnyH THOCTH -
apOJHBIN OIIpelIeIICHUE
JeHb MIPU3HAKOB
WHBAJH]T MPOTEKAHUS
OB. XP.
Ilpakmuuecxas paboma | JlaTunk
No3. TEMIEPATYPHI,
OKCIepUMEHTAIIbHBIC pH —
3a1a4u 0 | OIIpeneIeHHE
pacro3HaBaHUIO U | IPU3HAKOB
MIOJIyYEHUIO BELIECTB. IIPOTEKAHUS
XP.
DneKTponpoBO
JTHOCTHU -
olpezeeHue
MIPU3HAKOB
MPOTEKAHUS
XP.
Hewmeranner | 26 Jenn JlaGopatopHbie paboThl | JlaTuuk
poccuiic | KauecTBeHHbIE peaklMy | TEMIEPATYpBhl,
KOU Ha aHuoHbl. | pH,
HayKH. Pacno3naBanue 3EKTPOIPOBO
OCHOBHBIX COJIEN. | THOCTH -




I'maponuz coJIel, | onpeaeeHue
peakuuu C | IPU3HAKOB
UHAUKATOPOM U | IpOTEKaHUs
U(PPOBBIM XP.
000pyI0BaHUEM
[enb Ipaxmuueckas paboma | JlaTauk
Poxnenn | Ned. TeMIepaTyphbl,
s W.B. | OxcriepuMeHTaIbHbIE pH —
Kypuato | 3amaumn 1o TeMe | onpezesieHue
Ba, H.H. | «Iloarpynma MIPU3HAKOB
beketroB | kucinopoaa». MPOTEKAHUS
a XP.
DJIEKTPONPOBO
JTHOCTHU --
orpezeseHue
MIPU3HAKOB
MPOTEKAHUS
XP.
Ypok Ilpakmuuecxas paboma | JlaTuuk
OBbX Nos. TEMIEPATYPHI,
1 mapra | DkciepuMeHTAIbHBIE pH —
— 3a1a4u 1o TE€ME | U3MEpEHUE
oTkpbITH | «[loarpynmsl a3oTra U | KUCIOTHOCTH
eI13 yTIepoiay. cpenbl
pacTBOpOB
KHCJIOT u
COJIEH.
DneKTponpoBO
JTHOCTHU -
olpezeeHue
MIPU3HAKOB
MPOTEKAHUS
XP.
Anpens | Ilpaxmuueckas paboma | pH — uzmepsaThb
— Jlenn | Nob. [Tonyuenue, | pH pacTBOpOB
naMsaTd | coOupaHue U | Ipu
KEPTB pacro3HaBaHHe ra3oB. MOJIy4YEeHU U
YepHoO ra3oB
BLIS (momydenwue
aMMHaKa, a
MIOTOM PacTBOP
B BOAE —
aMMHuaydHas
BOJIA)
Hrorosoe 10 - - -
IIOBTOPEHHE
Hroro 66

MarepuajibHO-TeXHU4YecKas 0a3a




1. Hudpossie nadboparopus: mianmer (IIK), Jlaruuk Beicokoit Temmeparypsr -200
...+1300; [y anexkrponpoBoauMocty; Jnektpoa pH; JlaTuuk temneparypsl IuIaTuHOBBIA -40
...+180.

2. KoMmiekT XuMHUECKOro J1a00paTopHOTro 000pyA0BaHMs (MUHUMAIbHBIH).

Becs1 1aboparophslii anekrponHsie 10 200 r.

CnuproBka 1aboparopHasi.

Boponka koHnueckas.

CrexnsHHas najgoyka.

[Tpobupka I1X-14.

Crakan Bbicokuit ¢ HocukoM BH-50 ¢ MeTkoid.

Hunuaap usmepurensbHblii 2-50-2.

[lratuB (moacraBka) mis mpodbupok Ha 10 rHE3 .

Jlepkatens aist IpoOUpPOK.

[marens (J1oXxkKa 117151 3a00pa BEIIECTB) Y3KHH.

Pa3gaTo4HbIN TOTOK.

Ha6op ¢makoHOB 117151 XpaHEeHHsI paCTBOPOB M PEaKTHBOB.

Hunmuaap uamepurtenbHbiid ¢ HocukoM 1-500.

Crakan Bbicokuit 500 mut.

[marens (70xkedka s 3a00pa BEIMECTB) MIUPOKHIA.

HaGop eprieii 1711 MBIThS IOCY/IBI.

Xaunar.

Pe3nHoBBIE EpUaTKH

3alMTHBIE OYKHU.

["oproyee aJ1st CUPTOBKH.

OuIbTpHl OyMaXKHbBIE

3. KoMmiekT XuMHYeCKUX peakKTUBOB (MUHUMAJILHBIH ).

B kakoM BuIe BKIIOYAIOTCI B
Ne Bemectna

KOMILJIEKTBI
1 Amomunuii ['panyinbl
2 [ XKenezo Crpyxka
3 [unk ['panynbl
4 Menn [IpoBonoka
5 |Oxkcun meau (1) [Topomok
6 Oxcupg marsus ITopomox
7 |Okcung amoMUHAA [Topomok
8 Oxcua KpeMHHUS [Topomok
9 |Consnas kuciIoTa Paz6aBneHHsbIi pacTBOp
10 CepHnas kuciora Paz6aBneHHbIi pacTBOP
11 I'mapoxcun HaTpHst/ THIAPOKCU KaTus PactBop
12 T'uapokcua KaibLus PactBop

13 | Xnopua HaTpust/ XJIOpUJ KaJIUs PactBop



14 Xnopuna nutus

15 Xnopua kanbius

16  Xnopua meau (II)

17  Xnopua antoMuHUS

18 Xmopun xene3a (111)

19 Xnopun ammoHus

20 Xmopua Oapust

21 Cynbdat HaTpust/ cyabdar Kamus

22 Cynb¢aT Maraus

23 Cynbtat meau (1)

24 Cynbpat xenesa (II)

25 Cynbat uuHka/ cyab(ar aTrOMUHUAS
26 CynbdaTt aMMOHUS

27 Hutpat HaTpus/ HUTpAT Kaaus

28 KapOoHat HaTpus/ kKapOOHAT Kaaus
29 KapOoHat kaybius/ KapOOHAT MarHus
30 I'mapoxapOoHAT HATpUs/ TUAPOKAPOOHAT KU
31 |@ocdar natpus/ pocdat kamus

32 bpomun HaTpus/ OpOMUI KaHst

33 Momun narpus/ oy Kamus

34 Hurpar 6apust

35 HuTtpar kanbuus

36 Hurpart cepebpa

37 Ammuax

38 Ilepokcun Bonopoaa

39 benondranenn)

WNHukaTopsl (METHIIOpaHX, JIAKMYC,

PactBop
PactBop
PactBop
PactBop
PactBop
PactBop
PactBop (He Gonee 5%)
PactBop
PactBop
PactBOp
PactBop
PactBop
PactBop
PactBop
PactBop
Men, mpamop
PactBop
PactBop
PactBop
PactBop
PactBop (He Gonee 5%)
PactBop
PactBop
PactBop

PactBop

PactBop



