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IMosicuuTeILHASA 3aIMCKA

JlaHHas mporpaMma OpUEeHTHpPOBaHa Ha ydamuxcst 8- 9 knmaccoB. Kaxxaoe 3aHsTHE CBSA3aHO € OBJIaICHUEM KaKOTr0-JIN0O MPAaKTUYECKOTO HABBIKA

0e301acHO# paboOThI ¢ BEIICCTBOM U MPUOOPETCHHEM HOBBIX TIOJIC3HBIX B KH3HU CBEICHUI O BEIIECTBAX, a TAK)KE 3aHITHE OPUEHTUPOBAHO HA

HayYHOE 0OOCHOBaHUE COXPAHEHUS Cpeibl OOUTAHHS U 37J0POBbS YEJIOBEKa, KaK CAMbIX BaKHBIX KaTETOPUIl B CUCTEME IICHHOCTEH 00IIEeCTBa.

Peanm3zanust mporpaMmbl OCYIIECTBIISETCS HA OCHOBE MEKITPEMETHBIX CBSI3€H XUMHH, OMOJIOTUH, YKOJIOTHH.

OTIUYUTENBHOW 0COOCHHOCTHIO JIAHHOW MPOTPAMMBI SIBIISIFOTCSI: HACBIIICHHOCTh U pa3Ho00pa3ue 1ab0paTOPHOTO KCIIEPHUMEHTA.
INNJIAHUPYEMBIE PE3YJIbTATBI

Jluunocmuvimu pesyiomamamu ABJIISIXOTCA:

. B HeHHOCTHO-OpHeHTaHHOHHOﬁ c@epe: YYBCTBO IropaA0CTH 3a pOCCHﬁCKYIO HAayKy, OTHOHUICHUC K TPYyAY, HCICYCTPEMIICHHOCTb, CAMOKOHTPOJIb U

CaMOOLICHKA;
* B TPYAOBOH chepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaybHEHIIeH 00pa3oBaTeIbHON TPAeKTOPHY;
+ B IIO3HABATEJILHOM cdepe: MOTUBALMS YUEHHs], yMEHUE YIPABIATh CBOCH II03HABATEIIbHOM JESITEIbHOCTH.

lIpeomemnuvimu pesynbmamamu OCBOCHUSI IPOTPaMMBbl SIBJISIFOTCS:

« B IIO3HaBaTeNIbHOU cdepe:

i OIMUCBIBATH ACMOHCTPAIITMOHHBIC U CAMOCTOATCIIBHO NPOBCACHHBIC XUMUYCCKNUE OKCIICPUMEHTEI, KJ'IaCCI/I(i)I/IIII/II)OBaTB HU3YUYCHHBIC OOBEKTHI U
SIBJICHHSI,

i AaBaThb ONPCACICHNA N3YUCHHBIX HOH?ITI/II\/'I;

OINHKCHIBATh U pa3IMyaTh U3yUEHHBIC BEIICCTBA, IPUMEHICMbIC B IOBCEIHEBHOM JKU3HU; CTPYKTYPUPOBATh U3YUECHHBIA MaTepHail u
XUMHYECKYI0 HH(OPMAILIHIO, TTOYYEHHYIO U3 IPYTUX UCTOUYHUKOB;

JlenaTh BBIBOJBI M YMO3AKIIOUESHHsI U3 HAOMI0ACHU; 0€30macH0 00palaThCs BEIeCTBAMHU.

* B TpYyI0BO# cdepe:

«  TUTAHUPOBATH U OCYIIECTBISATH CAMOCTOSTENHHYIO pabOTy MO MOBTOPEHUIO U OCBOEHUIO TEOPETHIECKON YacCTH,

i IJIAaHUPOBATh U MTPOBOANTH XUMHAYECKUN OKCIICPUMCHT, UCITI0JIb30BAaTh BEHIECTBA B COOTBCTCTBHUU C UX NMPEAHAZHAYCHUEM U CBOMCTBaMU.

« B IIEHHOCTHO-OPHEHTAIMOHHOU cepe:

«  AHanu3MpoBaTh U OLIEHWBATH MOCIEACTBHS JIJIsl OKPY’KAIOIIEH cpebl OBITOBON U POM3BOACTBEHHOM JEATEILHOCTH YETTOBEKA.

« B cepe 6e30MacHOCTH KUZHEACITEILHOCTH:

*  OKa3bIBaTh MEPBYIO MMOMOIb IPU OTPABJICHUSIX, 0’KOTAX U JPYTUX TPaBMax, CBSI3aHHBIX C BELLIECTBAMH U JJaOOPATOPHBIM 000pYI0BaHUEM.
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MemanpeomemHvimu pe3yromamamu SIBIASIOTCS:

+  yYMEHHE ONpEAEsATh CPEICTBA, TEHEPHPOBATH MU, HEOOXOAMMBIE I UX Pean3alliu;
. BJIaICHUC YHI/IBepCEUIBHBIMI/I eCTeCTBeHHOHay‘-IHLIMI/I CHOCOGaMI/I JCATCIIBHOCTHU:
U3MepeHHe, HaOJII0IeHUE, SKCTIEPUMEHT, YIeOHOE UCCIIeIOBaHHUE,
. YMeHI/Ie OHpeHeHSITL OeJau U 3aaa4u ACATCIIbHOCTH, BBI6I/IpaTB CpeI[CTBa peaHI/I?)aHI/II/I IeiInu nu HpI/IMeHSITB X Ha HpaKTI/IKe;
. HCIIOJIB30BATH pa3JII/I‘-IHbIe HNCTOYHUKU JIA HOJIy‘-IeHI/ISI XPIMI/I‘-ICCKOﬁ I/IHCI)OpMaI_[I/II/I.

OcBocHHE MTPOrpaMMbI BHEYPOUHOU JIEATEIBHOCTH 00YYAIOIIMMHUCS ITO3BOJIHT MOJIYUUTh CICTYIOIINE PE3yIbTaThI:
B cdepe pa3BuTHs THYHOCTHBIX YHUBEPCATBHBIX YUYEOHBIX IEHCTBUIN B paMKax:

Koenumusnoeo xomnonenma 0yayt chopMHUpOBaHBI:

. OKOJIOTHYCCKOC CO3HAHHUC, IIPU3HAHUC BBICOKOH HCHHOCTH KHM3HHU BO BCCX €C IPOABJICHHAX; IIPAaBUJI IIOBCACHHUA B qpeBBH‘laﬁHHX CUTYyalUsIX,
* OCHOBBI CONUAJIBHO-KPUTUYCCKOI'O MBIIIJICHU A, OPUCHTAlIHUA B 0COOEHHOCTSIX COMAJIBHBIX OTHOIIICHHUI 1 B33,PIMO[[€I>1CTBI/II>1.

Heamenvnocmuoco komnonenma OynyT cOpMUPOBAHBI:

*  YMEHHE BECTH JUAJIOT Ha OCHOBE PAaBHOIIPABHBIX OTHOIIEHUH M B3aUMHOTO YBa)KEHUSI U IPUHSITHUS;
*  YCTOWYMBBIN [TO3HABATENIbHBINA HHTEPEC U CTAHOBJIEHUE CMbICI000pa3ytomiei pyHKINN 03HABATEIbHOTO MOTHUBA;
*  TOTOBHOCTH BbIOOpA MPOPHILHOTO 0Opa30BaHMUS.

Llennocmnozo u smoyuoHanbHO20 KOMNOHenmog 0yneT cpopmrpoBaHa:

*  MOTPeOHOCTh B CAMOBBIPAKECHUU U CaMOpealIn3allii, COLMAIbHOM MTPU3HAHUU.
OOyuaronuiics HOIYYUT BO3MOXKHOCTD [T (POPMUPOBAHUS:

*  TOTOBHOCTHU K CaM000pa30BaHHIO U CAMOBOCIIUTaHHUIO;

+  BBIp@XEHHOW yCTOWYMBON y4eOHO-IIO3HABATEIbHON MOTUBALIMU U UHTEPECA K YUCHHUIO.

B cdepe pazButus pecyismusnvix ynueepcaibHuix yueonvix deticmauti ooydaromuiics Hayaurcs:

i CaMOCTOATCIIbHO aHAJIM3UPOBATh YCJIOBHA JOCTHXKCHUA HEJIW HAa OCHOBE YUC€TA BbIACIICHHBIX YUYUTCICM OPUCHTUPOB JleﬁCTBHH B HOBOM
yueOHOM MaTepHare;
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*  LIeJIeNoJaraHuio, BKJII0Yas MOCTaHOBKY HOBBIX LieJei, MpeoOpa3oBaHre MPaKTHUECKOH 3a7aui B TO3HABATENIbHYIO;
+  IUIAHUPOBATh IIyTU JOCTUKEHUS LIETIEH.

HOJ’Iy‘II/ITB BO3MOXHOCTb HAYYHUTHCA:

* IIpU MJIAHUPOBAHUHN JOCTUIKCHUSA ueneﬁ CaMOCTOATCIIbHO U aICKBATHO YUUTBIBATH YCJIIOBHUA U CPCACTBA UX NOCTUKCHUS,
* CaMOCTOATCIIbHO CTaBUTh HOBBIC y‘-I€6HBI€ OCJIk 1 3aJa4u.

B cepe pazButust noznasamenvHulx yHUepcaivHulx yuebHvlx Oeticmeuti oOydaronuiicss Hayaures:

«  MPOBOJIUTH HAOIIOJACHUS U HKCIIEPUMEHT MOJI PYKOBOJICTBOM yUUTEIS;
*  OCHOBAaM peaJu3alMH IPOEKTHO-UCCIIEI0BATEIbCKON 1EATEIbHOCTH;
*  OCYIIECTBJIATH PaCIIMPEHHBINA MOUCK HH(DOPMAIIMHU C UCTIOIH30BAaHUEM PECYPCOB OMOIIMOTEK M HHTEPHETA.

HOJ'IyLII/IT BO3MOXHOCTb HAYyYHUTbCS:

*  CaMOCTOATEJIbHO ITPOBOJIUTH UCCIIEJOBAHUS HA OCHOBE IPUMEHEHHSI METOJJOB HAOIIOAEHUS U SKCIIEPUMEHTA;

*  CTaBUTb POOJIEMY, apryMEHTUPOBATh €€ aKTYaJIbHOCTh;

*  OpraHu30BaTh MCCIEAOBAHUE C II€JIbIO MPOBEPKU IMNOTE3bl; [ BBIABUraTh TMUIOTE3BI O CBA3SX U 3aKOHOMEPHOCTSIX Ipoleccos; O
JieN1aTh YMO3aKJIFOUEHUS ¥ BBIBOJbI HA OCHOBE apryMEHTAIIUH.

B cdepe pa3BUTHSA KOMMYHUKAMUBHBIX YHUBEPCATbHBIX Y4eOHbIX Oeticmeuti oOyJatomuiics Hayuutcs:

* AZICKBATHO UCIIOJIB30BATh PCUCBBIC CPEACTBA JJIS PCHICHUS PA3JIMIHBIX KOMMYHUKATUBHBIX 3aa4; BJIaJICTh YCTHOﬁ 1 IHCbMEHHOM PCYbLO;
* AZICKBATHO UCIIOJIb30BATh PCUb JJIA IJIIAHUPOBAHUSA U PETYIIAINN CcBOEH ACATCIIBHOCTH,

. OpTaHHU30BbIBATH U IINIAHUPOBATH qu6HOe COTPYAHHUYCCTBO C YUHUTCIIEM U CBCPCTHUKAMU,

* CTPOUTH MOHOJIOTHYECKOC KOHTECKCTHOC BBICKA3bIBAHHUE,

. HHTCTPUPOBATHCA B I'PYHITY CBEPCTHUKOB U CTPOUTH NPOAYKTHBHOC B3aHMOJICHCTBHUE CO CBCPCTHUKAMU U B3POCJIBIMHU.

HOJ'IyLII/ITB BO3MOXHOCTb HAYYHUTHCA:
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* OKa3bIBaATh NMOAACPIKKY U COHCﬁCTBHG TEM, OT KOI'O 3aBHCUT JOCTHKCHUC LICTIN B COBMECTHOI ACATCIIBHOCTH,
. 6paTI) Ha ce0s HHUIIMATHUBY B OpraHu3aliii COBMECTHOI'O HeﬁCTBHH.

COJEPKAHUE KYPCA Bemecrsa (44)

Hemnoro u3 ucropun xumun. XuMus BYepa, CErojiHs, 3aBTpa. BemectBo, pusnueckue cBoiicTa BemecTB. OTINYHE YUCTHIX BEIIECTB OT CMECEH.
CniocoObI pa3jieiicHus1 CMecei.

« IIpaktnueckas padora Nel «HucThie BemecTBa U CMECH»
« IIpaktuyeckas pabora No2 «OuucTka BOABI OT pACTBOPUMBIX IPUMECE»
« Ilpaktuueckas pabora Ne3 «OmnpeneneHue KpuCcTaUIU3AIMH BEILIECTBAY

Xumuyeckue peakunu (124)

HpI/IBHaKI/I XUMHUYCCKHUX peaKHHﬁ. KJ'IaCCI/I(I)I/IKaI_[I/ISI XUMHNYCCKHX peaKHI/Iﬁ I10 pa3JIMYHbIM IIPU3HAKAM. 9HeKTp0J’II/ITI/I‘leCKaH Juccouuanus.
3JI€KTp0JII/ITI)I N HEOJICKTPOJIUTHI. PeaKHI/II/I HOHHOr0 0OMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEILHEIC pCaKkuru. OKHUCIINTEIN U BOCCTAHOBHUTCIIN.

+ IIpakrtuueckas pabora Ne 4 «DneKkTponuTudeckas AUCCOLUALUS

« IIpaktuueckas pabora Ne 5 «CuiibHbIe U c1a0ble 3JIEKTPOIUTHI»

« IIpaktuueckas padora Ne6 «BriusiHrEe TEMIEpaTyphl Ha JUCCOIHAIIUIOY

« IIpaktuueckas padora Ne7 «BrnusHrEe KOHIIEHTPAIIMHU pacTBOpa Ha IUCCOIUAIIAIOY

« Ilpaktuueckas pabora Ne® «BnusHue pacTBOpPUTENS HA IUCCOLMALIAION

« IIpaktuueckas padora Ne9 «IK30TepMUUYECKUE PEAKITHI

+ IIpaktuueckas padora Ne 10 «HA0TEpMUYECKHE PEAKIITN

+ Ilpaktuueckas pabora Nell «Onpenenenue TeIoBoro 3pQPexra XUMUYECKUX pPeakuii C OMOIIBI0 KAIOPUMETPUUECKON YCTaHOBKU

Metasibl (4 4)

XapaKTepI/ICTI/IKa MCTAJIJIOB I'JIABHBIX IMOATPYIIIT U UX COGJIPIHCHI/Iﬁ.

OOm1ast xapakTepUCTHKA METAJIOB TaBHbIX noarpymni [-1I1 rpynn B ¢BA3M ¢ MX MOJI0XKEHUEM B MIEPHOAMUYECKON CHCTEME XUMHUYECKUX AJIEMEHTOB
J.V1.MenneneeBa u 0COOEHHOCTH CTPOEHHUS UX aTOMOB. XapaKTepHble XUMHUUECKHUE CBOICTBA MPOCTHIX BELIECTB U COEIUHEHUN METAIIIIOB -
IIEJIOYHBIX, IIEJTOYHO3EMENIBHBIX. XapaKTEPUCTHKA MEPEXOHBIX JIEMEHTOB - MEIU, JKEJIE3a, AIFOMUHHUS 110 UX II0JI0KEHUIO B IEPUOANYECKON CHCTEME
XuMHu4eckux 31emMenToB [I.11. MenneneeBa 1 0cOOEHHOCTSM CTPOEHHSI UX aTOMOB. MeTaJulbl B IPUPOJE: PYIbl YEPHBIX, IIBETHBIX, IPArOLEHHBIX
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MCETaJJIOB. XapaKTepHLIe METAIIINYCCKHUEC, (bnanecm/le 1 XUMHUYCCKUC CBOfICTBa, BHYTPECHHEC CTPOCHUEC MECTAJIJIOB. ITousTHEe aKTUBHBIX ¥ IACCUBHBIX
MeTaiuioB. Ilonn3a u Bpca MCTAJJIOB JIA1 YCJIOBCKaA.

DNEKTPOXUMHUYECKU psijl HanpsbkeHui MeTtaisioB. Kopposus metannos. Mexanusm koppo3uu MetamioB. Kimaccuduxaius koppo3uu MEeTauioB.
Crioco0bI 3aIuUThI OT KOPpo3un. AHTHKOPpO3uitHbIe MOKphITUs. CrinaBel. Peakniuu OBP ¢ yuacTiem MeTamioB M BX COCTUHEHHIA.

« IIpaktuyeckas pabora Nel2 «O6mue cBOHCTBa METAIIIOBY

« IIpakruyeckas pabora Nel3 «Am¢poTepHOCTh coequHeHni amoMuHust 1 Xxpoma (+3)» O IIpaktrueckas padora Nel4 «KauecTBeHHbIe peakuuu
Ha MOHBI METAJJIOB»

Hemetanawbl (94)

Hewmerannst B ipupoae. Micnons3oBanue NpupoHbIX pecypCcoB.

CTpOCHI/Ie aTOMOB HEMCTAJIJIOB. CTpOCHI/IH MOJICKYJI HEMCTAJJIOB. dusndeckue cBoricTBa HeMeTau1oB. COCTaB 1 CBOMCTBA IIPOCTHIX BCIICCTB -
HEMCTAJIJIOB.

Psn anexTpooTpunaTenbHOCTH HEMETAIIIIOB. XMMUYECKHE CBOMCTBA HEMETAIIOB. [IpakTHyeckas nikasna 3JIeKTpOOTPULIATEIBHOCTH aTOMOB.
Hemeranmsl - okucnuTen 1 BOCCTaHOBUTENU. B3anMozeiicTBre ¢ mpOCThIMU U CIIOKHBIMU BemiecTBaM. O0111as XapakTepuCcTHKa HEMETaUIOB TJIaBHBIX
noarpym [V-VII rpynn B ¢Bs3M ¢ X MOJIOKEHUEM B NIEPUOIMUECKON cUCcTeMe XuMuiyeckux anemMeHToB J.. MeneneeBa 1 0cCOOEHHOCTSIMU
CTPOEHHS X aTOMOB. XapaKTEPHbIE XUMUYECKHE CBOMCTBA IIPOCTHIX BELIECTB U COCIMHEHHUI HEMETAIIIIOB - TaJIOT€HOB, KUCIIOPOJa, CEPHI, a30Ta,
docdopa, yraepoaa, KpeMHUSI.

Pemenne 3axannii Ha COCTaBIECHNE YPABHEHUN XUMUYECKUX PEAKIIHA.

« IIpaktuueckas pabora Nel5 «IlnaBneHue u KpucTaiM3anus cepbhy

+ IIpaktuyeckas pabora Nel6 « M3yueHne XMMUYECKHX CBONCTB raJIor€HOB)

« IIpaktuueckas pabora Nel7 «Jleruaparanus conei»

« Ilpaktuueckas pabora Nel8 « CBoiicTBa O€IKOBY

« Ilpaktuueckas pabora Nel9 « CBoiicTBa yriieBoA0B»

« Ilpaktuueckas pabora Ne20 « CBOMCTBA KUPOB»

« IIpaktuyeckas pabora Ne21 «DkcrnepruMeHTalIbHBIE 337a4H 110 PACIIO3HABAHHUIO U MOJYYEHHUIO BEIIECTB
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Xumus u 310poBbe (5 4)

« CocraB u CpeJCTBa COBPEMEHHBIX M CTAPUHHBIX CPEJICTB TUTUEHBI, POJIb XUMHUYECKUX 3HaHUN B TPAMOTHOM BBIOOPE 3TUX CPEACTB; MOJIE3HbIC
COBETHI IO YXO/y 32 MOJOCThIO pTa. OCHOBHBIE COCTABIIAIONINE 310pOBOr0 00pa3a xu3HH. [IpaBria nmogaep kanus 310poBOro oopasza KU3HU.
Posib xuMHUECKHX 3HAHUN PHU AHAIM3€ B3aUMOJICHCTBUS OpraHu3Ma ¢ BHELIHEN Cpeoi.

« Ilpaktuueckas pabora Ne 22 «OreHka 001Iel KECTKOCTH BOIBI»

« Ilpaktuueckas pabora Ne23 «OnpeneneHue conep kaHus Kelie3a B MPUPOIHBIX BOJIAX)»

« IIpaktuueckas pabora Ne24 « OnpezneneHue ypoBHs mokaszaresneil kucioTHoctu (pH) B cpeacTBax JINYHON TUTHEHBD)

« IIpaktnueckas padora Ne25 «Onpenenenue ypoBHs nokasareniei kucioTHoctd (pH) B cpeicTBax TMYHON TUTUECHBI Pa3IMYHON KOHIICHTPAIIUN)

Xumus 4 3Ko0rus (2 4)

OcHoBHbIE BUBI 3arPA3HEHHI aTMOC(epbl 1 UX UCTOYHUKHU. Bona. Bona B macmitabax rmanersl. OuncTka nutbeBor Boabl. [TapHuKkoBsIii s dekr,
rI106anpHOE MOTEIICHUE KIMMAaTa U X BO3MOXKHBIE ocieacTBUsl. O30HOBBIN CIIOM U €ro 3Ha4eHue Uit )KU3HU Ha 3emiie. 3amuTa atMochepsl OT
3arpsi3HEHusl.

Hedtp u HedTenpoaykTel. HedTh Kak TOmIMBO. 3arpsi3HEHUS] MUPOBBIX BOJOEMOB. JIMUHAst OTBETCTBEHHOCTh KAKIOTO YeIOBEKa 3a 0€30MacHy0
OKpyXkarolyto cpeny. Cpoku peajim3auuu NporpaMmmsl.

2022- 2023 yu.r., Bcero 35 vacoB B roa ( 1 yac B Heneno).
YuyeOHO-MeTOANYECKOE 00ECIIEUEHHE:

Meroanueckue pexomenaanuu «L{udposas maboparopust 1o XUMUN.
WNHCcTpyKIMOHHBIE KapThl IO BBHIOJHEHUIO IPAKTUYECKUX padoT.

PeakTuBhI:

PacTBOpbI KUCIOT, 1IEI0Yel, CTUPaIbHOTO MOPOIlIKa, (peHondTanenHa, METUIOBOIO OPaHKEBOI'0, JIAKMYCa; YaliHas 3aBapKa, TOBapeHHas COJb,
riaybepoBa coiib, KapOOHAT HATPHs, MEJ, COJIsIHAsA KUCIIO0Ta, COJIb aMMOHUS, TUAPOKCH]T HATPUS, CyIb(aT Meu, oAU Kalus, aleTaT CBUHIIA,
M3BECTKOBas BOJa, 0apuTOBasi BOJa, COJIM JKeJe3a, KpacHas U jKenTasi KpOBsSiHAsI COJIb, POJAAHU]I Kajus, cylb(at Meau, THAPOKCUA aMMOHHUS, 5%
pacTBOp NMEPEKUCH BOAOPOA, AUOKCHI MapraHlia, TUMOHHAs KHCII0Ta,, OEJIOK KYpUHOTO 1A, IJII0K03a, HUTpaTa cepedpa, JeKapCTBEHHbIE
IpenapaThl.
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ObopynoBanue:

XUMUYECKHE CTaKaHbl, BOPOHKA, CIIMPTOBKA, BHITAPUTEIbHAS YalllKa, CTeKIISIHHAS NaJlouka, (PUIbTp, CTEKIISIHHAS MallouKa, CIMPTOBKA, BECHI,
Pa3HOBECHI, MEPHBIN IMIUHAP, TYYUHKA, CIUYKH, CBeYa, IPOOUPKOIEPKATENb, IPOOUPKH.

Jlutepatypa Uil yUUTENs:

Ounuknoneaus qia gere. Tom 17. Xumusa. «KABAHTA», M., 2003

3aHuMaTenpHbIC 3a0aHus U dPGeKTHbIC OnbITh 10 XuMuu. b./[.Crenun,
JLIO.Anuk6eposa. «IPODA», M., 2002

Kawnra no xumun juis qnomantdero urenus. b.J{.Crenun, JL.EO.Anuk6epoBa. « XUMUS», M., 1995

3anumarenbHbie onbIThl 0 xumMun. B.H.Anexcunckuii. «[IPOCBELLEHUE», M., 1995 http://hemi.wallst.ru/ - DxcriepuMeHTaNbHBIN YUeOHUK 1O

obmeit xumun i 8-11 KiraccoB, mpeaHa3HAYSHHBIN KaK JUTSt N3YYeHUs] XUMHH "'c HyJIs", TaK U JJIs TIOATOTOBKH K 9K3aMEHaM.
http://www.en.edu.ru/ — EctecTBeHHO-Hay4YHBIN 00pa30BaTEILHBIN MTOPTAI.
http://www.alhimik.ru/ - AJIXMUMUK - Bamr noMOIIHUK, JIOLIMaH B MOPE XUMHUECKUX BEIIECTB U SBJICHUM.

http://www.chemistry.narod.ru/ - Mup Xumun. KauecTBeHHbIe peakliuu U MOJy4YeHHE BEIIeCTB, puMepsl. CripaBouHble Ta0nuibl. M3BecTHBIE
YUYCHBIE - XUMHUKH.

http://chemistry.r2.ru/ — Xumus A5 IKOJIBHUKOB.

http://college.ru/chemistry/index.php - OTkpsITHII KOJUTEK: XUMUsL. Ha caiiTe B OTKpPBITOM J0CTYyIE pa3MmenieH yueOHuK Kypca «OTKpeiTast Xumus 2.5»,
MHTEpaKTUBHBIE JavaanmieTs! (MoJenn), on-line-CripaBOYHUK CBOMCTB BCEX U3BECTHBIX XUMHUUYECKUX 3JIEMEHTOB, 0030p HTEpHET-pECYPCOB IO XUMUH
MOCTOSIHHO 0OHOBIseTCs. "XpecTomarus" — 3To pyOpuka, rae coOpaHbl aHHOTUPOBAHHBIE CCHUIKHM HA AJIEKTPOHHBIE BEPCUU PA3IMUHBIX MaTepUaOB,
MMEIOIIUECS B CETH.

http://grokhovs.chat.ru/chemhist.html - Bceobmias ncropust xumun. Bo3HUKHOBEHUE U pa3BUTHE XUMUH € ApeBHeHINX BpeMeH 10 X VII Beka.

http://www.bolshe.ru/book/id=240 - Bo3HukHOBeHUE U pa3BUTHE HAYKH XUMUHU.
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Jluteparypa s yyanuxcs.
OHIUKIOoNE U I neTer. Xumusa. M.: Aanra +, 2003.

[Tuayruna I'.B. [ToBTOpsieM XUMUIO Ha TPUMEPAX U3 MOBCETHEBHOM >kn3HU: COOPHUK 3aJaHUi JJIsl CTApIIEKIACCHUKOB U aOUTYPHEHTOB C
pewenusiMu u otBetamu. M.: APKTH, 2000.

DneKTpoHHOE U3/laHue. BupryanbHas xumuueckas j1adopaTopus.

MynpTumenuitHbiil yaeOHuK «Xumus. 8—9». Ypok 15.Ilpunoxenune
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No Tema ypoka Kon- | Jlata Bunb! nesTenbHOCTH 00yYaroImuXCst
BO
Jac OB
BemectBa 11 gacos
1  |Hemnoro W3 UCTOPUHU XUMUH. 1 MeTp mpeacTaBieHUE O NPEAMETEe XMMHU W €€ HUCTOpUU pa3BuTHs. [lonmydaroT paszButThe

XuMus BYEPa, CETOIHS, 3aBTPA. [M03HABATEJIBHOIO MHTEPECA K IPEIMETY; 3HAKOMSTCS C JOCTUKEHUSIMU COBPEMEHHOM HayKH, C

OGOPYIOBAHHE 1 TEXHUKA OouorpagusIMu BEIMKHX XMMUKOB.

6e30I1aCHOCTH NPH PaboTe ¢ HUM [TOBTOPSIOT U 3allOMUHAIOT IMpaBuiia paboOThl ¢ 0OOPYJOBAaHHEM M BEIIECTBAMU MPU U3YUCHHH
XUMUHU.

2 1 Pa3nuuarth MOHATHA «YHCTOE BEIIECTBO» M «CMECh BEHIECTB». YMETh pa3AeiiAThb CMECH

[Ipaktuueckas pabora  Nel Pa3IMYHBIME METOJJAMH C HCIIOJIb30BaHHEM 000PYIOBaHUSI.

«UHCThIE BEIIECTBA H CMECH) YMeTh BBIOUpATh MPUOOPHI 1S MPOBEACHUS U3MEPEHU, TPEOYIOIINX TOYHOCTH MTOKA3aHUH.
Ymerp pabotath ¢ nugpoBoil naboparopueid mo Xumuu (06a30BbId YPOBEHB), KOMILIEKTOM
nocynsl W OOOpPYJOBAaHWS, KOMIUIGKTOM XHMHYECKHX PEAKTUBOB Ui  BBIIIOJHECHUS
MPaKTUYECKON pabOTHI

3  |[[Ipaktuueckas pabora  No2 1 YMeTh 3KCHEPUMEHTAIBHO TPOBOJIUTH OUMCTKY BEIIECTB OT PACTBOPUMBIX IIPUMECEH

«Ouncrka BOJbI oT Ymers pabotaTh ¢ HUQpoBON saboparopueil mo XuMuuM (0a30BbI ypOBEHB), KOMIUIEKTOM

[PaCTBOPUMBIX IIPUMECEN» OCyJIbl U 000PYAOBaHUS, KOMIUIEKTOM
XUMHYECKHX PEAKTHBOB ISl BHIITOJIHEHUS IPAKTUYECKOM pabOThI

4  [[Ipaxtuueckas padorta Ne3 « 1 YMETh JKCIEPUMEHTAIBHO ONPENENATh TEMIEPAaTyphl KPUCTAIUIM3ALMU BOJBI M PacTBOpa

Onpenenenue t MOBapEHHOM COJIH.

KPHUCTAJUIM3aLMU BEILECTBA» YMets pabotath ¢ nudpoBor jabopatopueld 1mo XxumuH (0a30BBIH YPOBEHbB), KOMILIEKTOM
MOCy/Abl 1 000pYJOBaHMsI, KOMIUIEKTOM XMMHUYECKUX PEAKTUBOB JIJISl BBIOJIHEHUS IPAKTHUECKON
paboThHI
XumMuyeckue peakiiuu 12 gacos

5-7 | Ilpu3Haku XUMHUYECKMX pEaKLUHi. 3 'YMeTh BBIIEISTh OCHOBHBIE MIPU3HAKU XUMHUYECKUX PEAKIUH, KI1acCu(UIIMPOBATH PEAKITUH 110
Knaccudukanus XUMHUYECKHUX Pa3IMYHBIM MPU3HAKAM
peakuuii Mo pazIuyHbIM IPU3HAKAM.
DNEKTPOIUTHYECKAS AUCCOLUALIUS.
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8 | DIEKTPOIUTHI u YMETh  SKCIEPUMEHTAJIbHO  ONPENCNATh  AJIEKTPOJIUTBI U
HERJICKTPOJIUTHI. HEDJICKTPOJIUTHI
[TpakTrueckas padota Ne 4 YMeTb paborath ¢ nudpoBoi mabopatopueid Mo XumuH (0a30BBIH YPOBEHB), KOMILIEKTOM
«ONEKTPOIUTHYECKAS TUCCOLUALIHS» nocyzAbl 1 000pyI0BaHUS, KOMILIEKTOM
XMMUYECKUX PEaKTHBOB JJISl BBITOJHEHHS IPAKTUYECKO paboThI
9 | Ilpaktuueckass  pabora Ne 5 YMETh 3KCIIEPUMEHTAIBHO OTIPENENATh CUIIbHBIE U CIIa0ble AIEKTPOIHUTHI, ONPEACATh BIUSHHUE
«CunbHBIE U CI1a0bIe TEKTPOIUTH TCMIICPATypPbl HA TMCCOUMALINIO PA3JIMYHBIX BCIICCTB
Ymerp pabotaTh ¢ mUQpoBON sadoparopueil mo XuMuu (06a30BbIi ypOBEHB), KOMIUIEKTOM
MOCYy bl U 000PYAOBaHUS, KOMIUIEKTOM
XMMUYECKUX PEaKTHBOB ISl BBIITOJHEHUS IPAKTUYECKOH paboThI
10 | Ilpaktuueckas pabora Ne6 «Bnusinue YMETh 3KCIIEpUMEHTANIBHO ONPEEINIATh CUIIbHBIE U C1a0ble AJIEKTPOJIUTHI, ONPENEATh BIUSHUE
TeMIIepaTypbl Ha JUCCOLUAIIION TeMIIepaTypbl Ha IUCCOLUALIMIO Pa3IMYHbIX BEIIECTB
YMmeTh paborath ¢ nudpoBoi nmaboparopuedt mo XuMuu (06a30BBI YPOBEHB), KOMILIEKTOM
MOCYIbI U 000PYIOBaHMS, KOMILUICKTOM XUMHUYECKUX PEAKTUBOB IS BBHITIOJTHEHUS TPAKTHYECKON
paboTHI
7-8 | IIpakTrueckas padora Ne7 «Bnusnue Ymerp pabotaTh ¢ muQpoBoi mabopatopueid mo XxumuH (0a30BBId YPOBEHB), KOMILIEKTOM
KOHIICHTPALlM! pacTBOpa  Ha MOCY Il U 000PYIOBaHHS, KOMILIEKTOM XUMHUYECKUX PEAKTUBOB IS BBHITIOITHEHUS TPAKTHYECKON
TICCOLIMALIAIOY paboThHI
[IpakTueckas pabora Ne§ «Bnusnue
pacTBOPUTEIIS HA TUCCOIHAIIAIO
9-11| IIpakTuueckas padota Ne9 YMeTh pabotarh ¢ HU(ppPoBOi jmaboparopueid mo XuMHuHM (0a30BBIH ypOBEHb), KOMIUIEKTOM
«DK30TePMHUYECKHIE PEAKITHI» MOCY Il ¥ 000PYIOBaHHS, KOMILIEKTOM XUMHUYECKUX PEAKTUBOB IS BBITIOJTHEHUS TPAKTHYECKON
[Ipaktnyeckas pabora Ne 10 paboTHI
«OHIIOTEPMUYECKHE PEAKITAM
IIpaxTrueckas pabota Nell
«Omnpenenenue TermioBoro 3¢ddexra
XUMUYECKHX PEaKIUi C MOMOIIbIO
KaJOPUMETPUYECKON YCTaHOBKI»

' 3/IEKTPOHHbIH
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Mertainst 4 yaca

11 | XapakrepucTuKa METaJJIOB IJIABHBIX XapakTepu30BaTh META/UIBl Ha OCHOBE HX IIOJOXEHHS B IEPUOJUUECKOW CHUCTEME U

HOJTPYII U UX COCTUHEHUH. 0co0eHHOCTEH CTpoeHus UX aTOMOB. OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB METAJLIOB
no mnepuoay M B A-rpymnmax. McciemoBaTh cBOHCTBa M3ydaeMblX BemiecTB. OOBICHATH
3aBUCUMOCTH (PH3MUECKUX CBOMCTB METAJUIOB OT BHJIAa XUMHUECKOM CBSA3H MEXKIY UX aTOMaMH.

12 | IlpakTnueckas paboTta YMeTs pabotath ¢ mudpoBoil nmaboparopueld mo XumuH (0a30BBIH YPOBEHB), KOMILUICKTOM
Nel2 «M3yyenue pU3HIECKUX MOCYIbI U 000PYI0BaHHS, KOMILUICKTOM XUMHUYECKUX PEAKTUBOB IS BBHITIOJHEHUS TPAKTHYECKON

CBOMCTB paboThI
METAJIOB»

13 | IlpakTuueckas pabota Nel3 Ymerp paboraTh ¢ muQpoBoi nabopatopueid mo XumuH (0a30BBId YPOBEHB), KOMILICKTOM
«AMpOTEpHOCTD COCIMHEHUIL oCy1bl U 000PY10BaHMsI, KOMILICKTOM XUMHUYECKUX PEAKTUBOB JUIsl BBIMOJIHEHUS TPAKTUYECKON
ATFOMHUHHS 1 Xpoma (+3)» paboThI

OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHHS! CBOMCTB METAJIOB IO NepuoAy U B A u B -rpynmnax.
VccnenoBaTh CBOMCTBAa M3y4aeMbIX BemiecTB. OOBSICHATH 3aBHCUMOCTh (DM3UYECKHX CBOWCTB
METAJUIOB OT BHJIa XUMHUYECKOU CBS3H MEXY UX aTOMaMH.

14 | Ilpaktuueckas  pabora  Nel4 YMmeTp pabortaTh ¢ 1MdpoBoil mabopatopueir mo xumuM (0a30BbI YpOBEHb), KOMILJIEKTOM
«KauecTBeHHBIC peakny Ha HOHbI OCYJIbl U 000PYI0BaHMsI, KOMILIEKTOM XUMUYECKUX PEAKTUBOB JUIsl BBINOJIHEHUS IPAKTUYECKON
METaJIJIOB paboThI

XapakTepu30BaTh METAUIbl Ha OCHOBE HX IIOJOXKEHHS B TIEPUOJUUECKOW CHUCTEME U

0coOeHHOCTEH CTpoeHus UX aTOMOB. OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB METAJIOB

no mnepuoay M B B-rpynmax. MccnemoBarh cBoiicTBa H3ydaeMbIX BemiecTB. OOBICHATH

3aBUCUMOCTh (PU3MUECKUX CBOMCTB METAJUIOB OT BUJIa XUMHUECKOM CBSA3U MEXKIY UX aTOMaMH.
Hemerannsl 9 yacos

15 | Hemeramsl B pUpOJIE. 3HATh O TOM, IJIe BCTPEYAIOTCS HEMETAJUIbI B IPUPOE, KaK MCIIOIB3YIOTCS MPUPOIHBIE PECYPCHI
Hcnons3zoBanue IIPUPOAHBIX qeoBeKoM. OOBSICHITH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB TaJIOTEHOB IIO nepuoay M B
peCypcoB. Ctpoenue aTOMOB Arpyrmax.

HCMCTAIIIOB. OmnuchiBaTh CBOWMCTBA MPOCTHIX BEIIECTB HEMETAIOB B XOJE JIEMOHCTPAIIMOHHOTO U
1a00paTOPHOTO SKCIIEPUMEHTA U CTPOEHHE ATOMOB HEMETAJLIOB.
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16 | Hemeramnsl — okucnuTenu u OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB TaJIOT€HOB IO MEPUOAY U B A-Tpymmax.
BOCCTaHOBUTC/IH. OnucelBaTh CBOMCTBA BEIIECTB B XOAE€ JAEMOHCTPAlMOHHOTO M J1abopaTopHOro
B3aumMopeiictBue ¢ npocThIMH | SKCTIEPHMEHTA.

CTIOXHBIMU BEIICCTBAMH Cobmo1aTh TEXHUKY 0€30TaCHOCTH.

17 | Ilpaktuyeckas pabora Nel5 Ymerp paboraTh ¢ muQpoBoi nabopatopueil mo XumuH (0a30BBIA YpOBEHB), KOMILICKTOM
«[InaBnenue " MOCYIbI U 000PY/I0BaHHSI, KOMILUICKTOM XUMHUYECKUX PEAKTUBOB IS BBITIOJHEHUS TPAKTHYECKON
KPUCTAJUIM3ALMS CEPBI» paboThL.

Co0ur01aTh TEXHUKY 0€301TaCHOCTH.

18 | [Ipaktuyeckass pabora Nel6 YMmeTh paborath ¢ nudpoBoii paboparopueit mo xumuu (6a30BBIH YPOBEHbB), KOMILIEKTOM
W3yuenne XMMHYECKIX MOCyAbl 1 000PYJOBaHMSI, KOMIUIEKTOM XMMHUYECKUX PEAKTUBOB JIJISl BBIOJIHEHHUS IPAKTHUECKON
CBOMCTB IaJIOT€HOBY paboTEL.

Co0ur01aTh TEXHUKY 0€301TaCHOCTH.

19 | [Ipaktuueckas paborta Nel7 YMmeTh paborath ¢ nudpoBoii npaboparopueit mo xumuu (6a30BBIH YPOBEHbB), KOMILIEKTOM

«Jlernparanus cosuein» MOCyAbl 1 000PYIOBaHMSI, KOMIUIEKTOM XMMHUYECKUX PEAKTUBOB JIJISl BBIOJIHEHHUS IPAKTHUECKON
paboTHI.
Cobuto1aTh TEXHUKY 0€30MacHOCTH.

20 | Ilpaktuueckas pabora Nel8 « YMmeTp pabortaTh ¢ 1HMdpoBoi nabopatopueil mo XumuM (06a30BbI ypOBEHB), KOMILIEKTOM
CBoiicTBa OEIKOBY OCy bl U 000PY/10BaHMSI, KOMIJIEKTOM XUMHYECKUX PEAKTUBOB ISl BBIMOJIHEHHS TPAKTHUECKON

pPaboTHI.
CobmroaTh TEXHUKY 0€30aCHOCTH.

21 | Ilpaktuueckas pabora Nel9 « YMmeTp pabortaTh ¢ 1HMdpoBoi nabopatopueil mo XumuM (06a30BbI ypOBEHB), KOMILIEKTOM
CBoiicTBa yIIIeBOJOBY OCyJIbl U 000PY/I0BaHMSI, KOMIJIEKTOM XUMHYECKUX PEAKTUBOB ISl BBITIOJIHEHUS TPAKTHYECKON

pPaboTHI.
CobmroaTh TEXHUKY 0€30aCHOCTH.

22 | Ilpaktuyeckas pabora VYmets pabortaTh ¢ U poBoi aboparopueil o xumuu (0a30BBIH YPOBEHB), KOMIIJIEKTOM
Ne20 «CBoiicTBa MOCyZbl U 000pYyI0BaHUS, KOMIJIEKTOM XUMUYECKHX PEAKTHUBOB ISl BHITOJIHEHUS
JKHPOBY MPaKTUYECKOU paboTHI. CobOmrogaTh  TEXHHUKY 0€30MaCHOCTH.
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23 | IIpakTtnueckas pabora Ne21 YMetb pabortath ¢ nudpoBoi mabopatopueld mo XumuM (0a30BBIH YPOBEHbB), KOMILIEKTOM
«OKCIIepUMEHTANIbHBIE ~ 3a7audl  TI0 nocyasl U 000pyAOBaHHS, KOMIUIEKTOM XHUMHYECKHX PEAKTHUBOB JIJISl  BBIMOJIHEHUS
pacrno3HaBaHUIO U MPAKTUYECKON pabOTHI.

IIOJIyYEHUIO BEILIECTB Cobmo1aTh TEXHUKY 0€3011aCHOCTH.
XuMUs 1 30pOBBE S5 4aCOB

24 | CocTaB M CpelCTBA COBPEMEHHBIX U OOOCHOBBIBaTh C XHUMHUYECKOH TOYKM 3pEHUs IMpaBWiia TUTHEHBbl KOXHU. [IpumeHsTr B
CTapUHHBIX CPEJICTB TUTHEHBI, POJb [IOBCEHEBHOM M3HM I'MTMEHMYECKHE TpeOOBaHUS K ojaexae M oOyBM, IpaBWiIa yxoja 3a
XMMUYECKUX 3HAHUH B T'PAMOTHOM BOJIOCAMU, HOTTSIMH. Y CTaHABJIMBATh IPUYHHBI 3a00JICBaHUH.

BBIOOpE OJTHUX CPENCTB; IOJE3HBIE [IporHo3upoBaTh MOCIEICTBUS HAPYIICHUS HOPM U TIPABHJI JIMYHONU TMTHUEHBI
COBETBHI 10 YXOJ1y 3a MOJIOCTBIO PTa.
25 |[Ipaktuueckas padora Ne 22 «Ouenka YMmeTh paboTtath ¢ nudpoBoii Jaboparopuei mo xumuu (6a30BBIA YPOBEHD), KOMILUIEKTOM
0011eH JKECTKOCTU BOBI» OCyJ1bl 1 000PYAOBaHUS, KOMIUIEKTOM XMMHUYECKHX PEAKTUBOB ISl BBIITOJIHEHHS
MPaKTUYECKON paboTHI.
Co0uto1aTh TEXHUKY 0€301TaCHOCTH.

26 |[[Ipaktuueckas pabora Ne23 Ymets pabotath ¢ nudpoBoii taboparopueii mo xumuu (0a30BBIH YPOBEHB), KOMILIEKTOM
«Onpenenenue conepKanus MOCYIbI U 000PYAOBaHUS, KOMIUIEKTOM XMMHYECKHX PEAKTUBOB ISl BHITTOJIHEHHS
hKele3a B IPUPOIHBIX BOJAX ) [IPAKTUYECKON paboThI.

CobmroaTh TEXHUKY 0€30aCHOCTH.

27  [[Ipaktuueckas padota Ne24 « YMeTh paboTtaTh ¢ HUPOBOI 1abopaTtopueit o xuMuu (6a30BbIil ypOBEHb), KOMIUIEKTOM
Omnpenenenue ypoBHs IoKa3aTesen OCy/J1bl U 000PYAOBaHUS, KOMIUIEKTOM XMMHUYECKHX PEAKTUBOB ISl BBITTOJIHEHHS
kucinoTHocTH (pH) B cpencTBax PaKTUYECKON paboThI.

TMYHOU TUTHEHBD)
Co0r01aTh TEXHUKY 0€30MacHOCTH.

28  |[[IpakTnueckas pabota No25 'YMeTh paboTtath ¢ HUPPOBOI Taboparopueil o XuMuM (6a30BbIi YPOBEHB), KOMILIEKTOM
«Ompeenenne ypoBHs IOKasareleil MOCYIbI U 000PYAOBaHUS, KOMIUIEKTOM XHMUYECKHX PEAKTHBOB ISl BBITOTHEHHS
kuciaoTHOCTH (pH) B cpeacTBax TnyHON MPAKTHYECKOi paboTEL.

UTUCHBI PAa3IMYHON KOHLEHTPALH» Cobuto1aTh TEXHUKY 0€30M1acHOCTH.
Xumus u 3kosorus 1 gac
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29 | OcHOBHBIE BUJIBI 3arpsi3HeHuH| 1 HMeThb npeacTaBieHrue 00 OCHOBHBIX BUJIaX M MUCTOYHHKAX 3arpsi3HEHUN aTMOC(EPHI.
arMoc(epbl ¥ UX MCTOYHMKH. Bogxa. 3HaTh 06 0COOEHHOCTAX MAPHUKOBOTO 3B (eKTa, TI00ATBHOM IIOTEIIEHUN KIMMATa U UX
[apHukoBbiii  3¢pdekt, rrodanbHoe BO3MOKHBIX TTOCIE/ICTBUSIX.
IIOTCILICHHC KIMMaTa n Hx HMeTh npeacraBieHine 06 030HOBOM CJIOE U €T0 3HAUCHHH JIJIsl XKM3HU Ha 3eMIIe.
BO3MOKHEIE mociiencTBus. O30HOBBIN
CIIOM U €ro 3HaueHUE I >KU3HH Ha
3emse. 3amuTta arMocdepsl  OT
3arpsi3HeHus. Bona
MTOI'O 35y
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