I'OCYIAPCTBEHHOE BIO/KETHOE OBIIEOBPA3OBATEJIbBHOE
YUYPEXJIEHUE CPE/IHAA OBILIEOBPA30OBATEJIbHA S HIKOJIA Ne55
ITPUMOPCKOI'O PAMOHA CAHKT-TIETEPEYPT'A

MPUHATA YTBEPXKJIALIO
[Tenarornueckum CoBeToM e Hupexrop I'BOY mikonsr Ne 55
I'BOY mikomnst Ne 55 s | [ [pUMOPCKOTO pailoHa
[Tpumopckoro paiioHa Cankt-IlerepOypra
Cankr-IleTrepbypra E.B. Aunpeena
[Tporokon oT 31.05.2024 Ne 2 npukas oT 31.05.2024 Ne 61

PABOYASI ITIPOTPAMMA
(ID 4245541)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

1JIM o0yuarommxces 9 «A» kiaacca

CAHKT-IIETEPBVYPI', 2024



INOACHUTEJBbHAA 3AIINCKA

OBLUAA XAPAKTEPUCTUKA YHEBHOIO NMPEOMETA «XUMWUA»

[IporpaMMa 1o XMMHUU Ha ypOBHE OCHOBHOTO OOIIETr0 O0Opa30BaHHs COCTAaBJIIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoir denepamnmm.

[IporpaMmma mo xuMHHM Ja€T MpEACTaBIEHUE O IENAX, OO0meld cTpareruu OOy4eHHs,
BOCIIUTAHHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpEAMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COZEpXKaHUE, IPEIyCMAaTPUBACT paclpeesieHue ero mo Kiaaccam U
CTPYKTYpUPOBAHHE 10 pa3fesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeeseT KOJIUYECTBEHHbIS
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEPKaHUS, PEKOMEHIYEeMYI0 TOCIEI0BaTEIbHOCTh
U3YYEHUSI XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3ysbTaTaM 00y4YeHHs] XUMUU
Ha ypOBHE LeJell H3y4eHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHOMN
JEeSTEIbBHOCTH 00YYaroerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

HEJIN U3YUYEHUSA YYEBHOT'O TIPEIMETA «XUMUS»

3HaHuE XUMHUH CIYKHUT OCHOBOW Ui (YOPMUPOBAHMSI MUPOBO33PEHHSI 00YUaIOIIErocs, €ro
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMONPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUY BEILIECTB B IPUPOJIE, O MYTIX
pemieHus Ti00albHBIX MPOOJEeM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, PO0JIEM 3ApaBOOXPAHEHUS.

N3ydyeHne Xummuu:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH s caMOpa3BUTUS U (OpMHpPOBaHUS
KYJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  y4eOHOH  JEesATEeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX Kak B IIOBCEJIHEBHOM JKM3HM, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYyYHOT'O MBIIUICHUS, 3aKJIAJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLNXCS;

CrocoOCTByeT (OPMUPOBAHMIO ILIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHME
00ydJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHELU(UKON comepikaHus
y4eOHOro npeaMeTa, KOTOPbIM SBIAETCS IEeJarorndeckd aJalTHPOBAaHHBIM OTpPakKEHHEM
0a30B0il HayKN XMMHHU Ha OTPEAICIEHHOM dTare e€ pa3BUTHsL.



Kypc xumuum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroIMMHUCS CUCTEMBI IEPBOHAYAIbHBIX MOHATUI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IOHATUN OPraHUYECKON XUMUH.

CtpykTypa copepxaHusl MpOorpaMMbl MO XMUMHH C(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
nonxona k e€ mzyueHuro. CopepaHue CKJIQJbIBACTCS U3 CHUCTEMbI MOHSATHI O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEILHOTO Pa3BUTUS 3HAHWN HA OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOCHUH aToMa U XMMHYECKOM CBSI3H;

— IPEACTaBIECHUN 00 JIEKTPOIUTUUECKON AUCCOLUAIIMY BELLIECTB B PAaCTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH TOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YPOBHSA K JApPYyromy,
BBITOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEICTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM MO3HaHUs B HayKe. 3yueHne Xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHEe M3YUYEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 knaccel» 1 «Pu3nKa. 7 Kj1accy.

[Tpu n3yueHn XUMHUU TPOUCXOAUT (POPMUPOBAHNE 3HAHHH OCHOB XMUMHUECKONW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTH YelloBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHMPOBOW KYyJIbTYpbl. 3ajiada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DaKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
OpUOOIIEHNH K HAYYHBIM METOIaM MO3HAHUS IPU U3yUYEHHUH BELIECTB U XUMHUECKUX PEaKLUi, B
(GOpMUPOBAHUM M DPA3BUTHUH I[O3HABATEJIbHBIX YMEHUH M HUX TNPUMEHEHHUHM B Y4YeOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1eATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpaleHus C Bell[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy M3ydeHHH XMMHU Ha yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Ba)KHOE 3HAUYECHUE
MpUOOpPENH TaKKe LEH, KaK:

— (popmMHUpOBaHUE MHTEIIEKTYaJlIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATHIO pELIeHUH, CIOCOOHOW aJanTHpoOBaThes K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HalpaBJIeHHOCTh OOy4YeHMs] Ha CHCTEMaTH4ecKoe MpuoOIIeHHe O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOIIUMHUCS OIIbITa
pa3sHOOOpa3HOM NEeSATETLHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUSA, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPY’KAIOLIEro MHUpPA, HCIONb3Yys 3HAHUS U
OMBIT, TIOJNYYEHHBIE TNPH H3YYCHUH XUMHH, NPUMEHATH HMX MPH peleHuH npobdieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH NEATEIBHOCTH;



— (opmMupoBaHue y 00y4aronuxcs ryMaHUCTUYECKUX OTHOUICHUM, TOHUMaHUs [ICHHOCTH
XUMHUYECKHX 3HAHWHU Ui BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
cpenpbl;

— pa3BUTHE MOTUBAIUU K 00YyUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

MECTO YYEBHOI'O ITIPEJIMETA «XUMMUSD»
B YYEBHOM IIJIAHE

B coorBercTBUM ¢ y4eOHBIM IJIaHOM XUMHs u3ydaerca 8 mo 9 kmacc. OOIiee KOJIMYECTBO
BpPEMEHU Ha JiBa roja oOyueHus cocranisgeT 136 yacoB. OOmas HepeabHAsl Harpy3ka B KakJJOM
rofy oOy4eHHs COCTaBIseT 2 yaca, 68 4acoB B roJ.

®OPMBL, HIEPEOINYHOCTD U NOPAJOK TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U MIPOMEKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS

Texyumii KOHTPOJIb YCIIEBAEMOCTH 00YJaromuXcs U (PUKcaus pe3ynbTaToB 00ydeHUs B
KypHaJe OCYIIECTBIISIETCS MeJaroru4eckuM pabOTHUKOM, pEeau3yIOIIUM COOTBETCTBYIOLIYIO
yacte OIl, B mopsake, npexycMorpeHHOM IlosoxkeHneM o0 BeAEHUU 3JIEKTPOHHOTO XKypHajia B
I'BOY mikonsr Ne 55.

Texkymmii KOHTPOJb YCIIEBa€MOCTH B 9 KJlacce OCYIIECTBIISIETCS IO ISTHOAIUTBHOM
cucreMe oOneHuBaHus. [l NUCBMEHHBIX paboT, pe3ysabTaT MPOXOXKICHHS KOTOPBIX
bukcupyercs B Oaulax WIM MHBIX 3HAUEHMsX, pas3pabaTblBaeTcsi IIKana Iepepacuera
MOJIyYUeHHOT0 pe3yjbTaTa B OTMETKYy Mo nsaTuOaubHOM 1mikane. [llkama nepepacuera
pa3padaThIBaeTCsl C YIETOM YPOBHS CIIO)KHOCTH 33aHWH, BPEMEHH BBITIOJTHEHHUST PAa0OTHI U MHBIX
XapaKTepUCTHK MUCbMEHHOM paboThI.

[Tepnou4HOCTE  TEKYIIETO KOHTPOJS YCIIEBAEMOCTH 3aBUCUT OT  COJCpXKaHHUSA
00pa3oBaTeNbHONW TPOTPaMMBbl, WHAMBHIYaJIbHBIX OCOOCHHOCTEH OOydYarommxcsi Kiacca,
HCIIOJIb3YEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI U OCYIIECTBISIETCS MOYPOUHO U (UJIK) MO TeMaM
B COOTBETCTBMM C TEMaTHYECKUM IUIAHUPOBaHUEM paboueil mporpammbl y4yeOHOTO MpeaMera,
Kypca, Mmoayns ¢ yueroM TpeboBaHuil @I'OC cOOTBETCTBYIOIIEr0 YPOBHS 001IEr0 00pa3oBaHUs,
B ¢dopmax: — MHCHbMEHHON paboOThl, B TOM 4HCIe C ucnonb3oBanuem IIK (tect, aukraHT,
U3JI0KEHNE, COYMHEHHE, pedepaT, 3cce, KOHTPOJIbHBIE, INPOBEPOYHBIE, CAMOCTOATENbHBIE,
nabopaTopHble M TNpakTHYECKUEe paboThl, ApYyrue BHUABI paboT); — YCTHOro oTBera (Ompoc,
3alIUTa MpOeKTa, pedepara WIM TBOPYECKOHM paboOThL, JOKIaA, padoTa Ha CEeMHHape,

MpPaKTUKyME); — JMArHOCTUKH OO0pa30BaTEIbHBIX JOCTIKCHHH OO0ydJaromuxcs (CTapTOBOH,



WHOH); — WHBIX (opMax, MPEeTyCMOTPEHHBIX yYEOHBIM IUIAHOM (MHIUBHUAYaJbHBIM YYCOHBIM
IJIAHOM)

B nensx co3ganust ycnoBuid, OTBEYAOIUX (PU3HOIOTUYECKIM OCOOCHHOCTSAM YYaIMXCsl,
HE JIONyCKaeTcs MPOBEICHNE TEKYIEro KOHTPOJIS yCIIeBAeMOCTH:
— B MEePBbBIH y4EeOHBIH JCHB TOCTe KaHUKYJ JUIs BceX oOydaromuxcs ['bOY mikomsr Ne 55;
— [0 KaXJOMYy Yy4eOHOMY IpeIMeTy B OJHOW Mapajuieny KiaccoB yamie 1 pasa B 2,5 Hememnu.
[Tpu 3TOM 00BEM y4eOHOTO BPEeMEHH, 3aTPauMBAaEMOro Ha MPOBEACHUE OLIEHOYHBIX MPOLEAYD,
He JoibkeH mpesbimarh 10% oT Bcero o6beMa yuyeOHOro BpeMEHH, OTBOJMMOTO Ha H3yueHUE
JaHHOTO y4eOHOro MpeAMeTa B JaHHOW Napauie]d B TeKylleM y4eOHOM roay; — s

00y4aromuxcst OAHOro Kiacca 0oJjiee 0JHOM OLEHOYHON IPOLEAYPHI B ACHbD.

XAPAKTEPUCTUKA KOHTUHT'EHTA

B xomnexTuBe 9 xiacca C(bOpMPIpOBaH MO3HaBaTEIbHBIM HHTCPCC K y‘le6HOMy Inpomneccy, B

OCHOBHOM KJIaCC HALICJICH Ha yqe6y, pe6;1Ta CCPBC3HO OTHOCATCH K IIKOJIbHBIM YPOKaM.

OOyuaronuecss 9 kjlacca akKTUBHO YYacTBYIOT B JAMCKYCCHSIX, BBIP@)KalOT CBOE MHEHHE,
OTCTaMBalOT CBOIO IMO3MIIMIO, TPUBOJS apryMeHTel. MoryT paboTaTh B mapax, TIpymnmnax,
CaMOCTOSITENIbHO, YydaTcsi KOHTPOJMpPOBaTh W OLEHMBaTh Jpyr apyra. Jns peanuzaunuu
MIO3HABATEIBHOTO U TBOPUYECKOrO0 MOTEHIMajla Kjacca B Y4eOHOM IIpolecce aKTHUBHO

HCIOJIB3YCTCA MMPOCKTHAA ACATCIbHOCTE U TBOPUCCKUC 3a/IaHUS.

COIEPKAHUE OBYYEHMUSA

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMudeckux saemeHtoB J[. .
MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKHX
AIIEMEHTOB NEPBBIX TPEX MEPUOMAOB, Kalus, KaJbLUs U UX COEAVWHEHMH B COOTBETCTBHM C
IIOJIOXKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBHCHUMOCTbh CBOICTB BEIIECTBA OT THIA KPUCTAJIMYECKOW PEmIETKH M BUJA XMMHYECKOM
CBS3U.

Knaccugukamus 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHYECKHE CBOWCTBA
BEUIECCTB, OTHOCSINMXCS K Pa3jM4YHBIM KJIaccaM HEOPraHWYECKUX COCIUHEHHM, TeHETUYeCKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanuss XUMUYECKUX PeaKiuil MO0 pa3ludHbIM MpH3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TEmIoBOMY 3(QeKTy, Mo HM3MEHEHHUIO CTeNneHen



OKHCIICHUS] XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsiTne 0 cxopocTu XuMHUUECKOW peakiuu. [loHsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakuusax. [loHATHE O TOMOrEHHBIX M Te€TEepOreHHbIX peakuusx. [lonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON pEeaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OamaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHHE YpaBHEHHH OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAalMM BELIECTB C pa3jIMYHbIMM BHJAAMHU XHMHMUYECKOH CBS3H.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI NPOTEKAHUS peakIMii MOHHOrO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM PEAKUUU OT BO3ICHCTBHS DPAa3IMUYHBIX
(bakTOpOB, HCCIE0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOLECcCca IUCCOLMALUN
KHUCJIOT, IIeNo4Yed U cojeil (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WIIIOCTPUPYIOIIKX IMPHU3HAKU NMPOTEKaHWs peakiuil MOHHOro obMeHa (oOpa3zoBaHUE
ocajika, BbIJENICHME Tra3a, 00pa3oBaHHME BOJbI), OMNbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIUil (FOpeHue, peakiuu pa3jokKeHUs, COEAMHEHUSs),
pacro3HaBaHHME HEOPraHWYECKHX BEILIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 33/1a4.

HemeTa/iibl 1 HX COeUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJUlaMu,
miesouamu).  Xuoposopopod. ConsiHas  KKCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M uelloBeka. BakHelme Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

O6mas xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pu3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHbBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEpPhI Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCIOT M crenuduyeckue). XUMHYECKUE pPeakluu,
JeKallie B OCHOBE MNPOMBIIIICHHOTO croco0a IMoJydeHUs cepHOil KucinoTel. Ilpumenenue
cepHoii kucioTbl. CoJii CepHOM KHUCTIOTHI, KaYeCTBEHHAs peakilus Ha cyib(dar-rnoHn. Haxoxaenue
ceppl M €€ CoeAMHEHH B Tipupoae. XUMHUUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpebl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.



OO06mas xapaktepuctuka 37JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUue Hu
XHUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaAK, €ro GU3n4ecKue 1 XMMUYECKHUe
CBOIICTBa, Moy4yeHue u npuMeHeHne. Conu aMMOHMsI, UX (HU3HUECKHE U XMMUYECKHE CBOWCTBA,
npuMmenenue. KadecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIydeHHe,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMe Kak TpEeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnonpb3oBaHWE HUTPATOB M COJIGH aMMOHHS B KadeCTBE MUHEPATBHBIX
yao0peHuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpe/ibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOUYBBI U BOAOEMOB). Docdop, alIoTponHble MOAUDUKALINU
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX yI00pEHUIA.

OO6mas xapaktepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusmueckue 1 XuMUIecKre cBoiicTBa. Axcopoums. KpyroBopor yriaepoaa B mpupo/e.
Oxkcunsl yraepoaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MPoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHHs KiIMMarta, MapHUKOBBIN 3¢ dekt. YrompHas kucimora u e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHE M TpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIMHE,
MPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHayabHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHSAX YIIIepoja
(MeTaH, JTaH, OTHJEH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCycHas Kuciora). I[IpupogHbie
WUCTOYHUKU YTJIEBOAOPOAOB (Yrojib, MPUPOMAHBIA Ta3, HEPTh), MPOAYKTHI HX TMepepadbOTKu
(OeH3uH), UX poJyib B OBITY M MPOMBIIUIEHHOCTH. [IOHATHE 0 OMONOrHMUECKH BaKHBIX BEIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M WX POJM B JKU3HH 4YelIOBeKa. MarepuaabHOE EIHHCTBO
OpPTaHWYECKUX ¥ HEOPTAaHUICCKUX COCTUHCHHM.

Kpemuuii, ero ¢Qusuueckne U XUMHYECKHE CBOWMCTBA, MOJYy4YeHHE U MPHUMEHEHHUE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHUEBOU KucIIoTe. CHITMKATHI, UX HCIIOJIb30BAHKE B OBITY, B MPOMBINIICHHOCTH. BaxxHeimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0e30MMacHOT0 UCTIOIH30BaHMS CTPOUTEIBHBIX MAaTEPHANIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenn.

U3ydeHne 00pa3loB HEOPTaHMYECKUX BEHIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEICHUE
KaueCTBCHHBIX PEAKIUH Ha XJIOPHUI-WOHBI M HAOJIOJICHUE MPU3HAKOB WX IMPOTEKAHUS, OIBITHI,
oTpaxkaromue (GU3NUECKUe U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COSAMHEHHH (BO3MOKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpPUAOB (TaJOTE€HUIOB),
O3HAaKOMJICHWE ¢ oOpa3imamMu ceppl M €€ COCOUHECHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriaWBaHMs  caxapa TIOJ  JICUCTBHEM
KOHI[EHTPHUPOBAHHON CEPHOM KUCIOTHI, M3yUYeHUE XUMUYECKUX CBOMCTB pa30aBIEeHHON CepHOU
KHUCTIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW peaklMu Ha cynb(ar-uoH W HaONIOJeHUE TpH3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3WYCCKHMH CBOMCTBaAMHU a30Ta, ¢Gocdopa U MX COCAUHEHUU
(BO3MOXHO HCTIOJIB30BaHUE BUIEOMATEPUAITIOB), OOpa3iiaMu a30THRIX U pochopHBIX yaoOpeHuH,
noJlydeHue, coOWpaHue, pacrlo3HaBaHWE W UW3YYCHHE CBOWCTB aMMHaka, MpPOBEICHHE
KAueCTBCHHBIX peakuuid Ha HOH aMMOHUs U Qocdar-uOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKAHUs, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO



UCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3YUYEHHE MOJeNeld KpUCTANIMYeCKUX pEemIETOK aiamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TIPOIECCOM aACcOpOLMU PacTBOPEHHBIX BEIIESCTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJy4YeHHE, COOMpaHHe, paclio3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4Y€HUE IPU3HAKOB MX IPOTEKAHMS, O3HAKOMIIEHHWE C MNPOAYKUIHUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o Teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtasiibl M X COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHYECKHUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme xumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckas CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXMMHUYECKUN psJ HanpspKeHUH MeTauioB. PU3MUECKMe U XUMUYECKUE
cBoiicTBa MeTayyioB. OOmme crnocoObl moxydeHusi MeTaioB. [IoHATHE O KOPPO3UU METAJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'YH, JFOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpO€HHE UX AaTOMOB, HaXOXJAEHUE B mpupoje. OPuznueckrue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
HICJIOYHBIX METAJVIOB U UX COCTUHEHUMN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHnue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOo€HHE UX aTOMOB, HaXOXKIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KaJbIus (OKCU, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuyeckux snemeHTtoB J[. WM.
MenpeneeBa, CTpO€HUE aToMa, HaxoXKJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XuMHUYeCcKuX a3nemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeuasl, Tuapokeunsl U conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIJIaBOB, UX (U3MUYECKUMHU CBOMCTBAMU,
U3YYCHHE PE3YJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HKCIIONB30BAHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUS M HATPHUS C BOJOU (BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJBI, TpoIlecca TOPEHUS XKeje3a B
Kucimopose  (BO3MOXKHO  HCIIONB30BAaHHE  BUIACOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [TMHKA, *kene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U OMKCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaibIus (BO3MOXKHO HCIIOB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THAPOKCHUJIA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeWImne MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoLas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTPABJICHUSIX.



XUMHYECKOe 3arps3HeHHE OKpYyXKarollel cpefibl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
BemecTs, gaee — [1JIK). Ponb xumun B pereHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pas3ioB MaTepralioB (CTEKII0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUaIIbl).

Meosrcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBS3€H NMPU U3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBIISAETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SABJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®u3uka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJIHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBoOp, pacTBOPUMOCTh, KpPUCTAJUITMYECKAass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHULBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpAJIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHA
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JMUYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO 0OIIEro o0Opa3oBaHuUs
JIOCTUTAIOTCS B XOJIc OOYYCHHUSI XMMHUHU B €TUHCTBE YUECOHOIM M BOCITUTATEIBHOM JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COIMOKYJIbTYPHBIMH W  JyXOBHO-
HpaBCTBeHHI)IMI/I IICHHOCTAMMU, HpI/IHflTI)IMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I n HOpMaMI/I IIOBCACHUS 1N
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHS M COIMATM3AIINN 00YYarOIINXCS.

JIMYHOCTHBIE PE3yJIbTAThl OTPa)KalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPUEHTAIMH M PACHIMPEHHE OMbITAa JCATEIBHOCTH Ha ©&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOTO BOCTTUTAHUSI:

IICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyUHOMY
HACJIC/INI0, TIOHUMaHMS 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(OPMAIIUECH O MEPEAOBBIX JOCTHKEHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUSX 00 yCTpOiicTBe
MHpa ¥ 00IIIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NpPEJCTaBACHUS O COIHUAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00IIIECTBEHHO ITOJIE3HOM,
y‘le6HOHCCJ’ICZ{OBaTeHBCKOﬁ, TBOp‘-IeCKOI\/JI nu z[pyrI/Ix Bugax JO€ATCIbHOCTH, T'OTOBHOCTH K
pa3H006pa3H0ﬁ COBMCCTHOﬁ NCATCIIBHOCTU HpI/I BBITIOJITHCHU N y‘-IeGHBIX, IIO3HaBaTCJIbHBIX 3aa1a4,
BBIMTOJIHEHHM XHMHUYECKHX SKCICPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHS K



B3aMMOTIOHMMAHUIO W B3aWMOITOMOIIM B TPOIIECCE ATOM Yy4eOHOW MESITeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJIEHHWE M TIOCTYNKH CBOUX TOBAPHUINECH C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIICJICTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

MHPOBO33PCHUYECKHE  TPEJACTABICHHWs O  BEIIECTBE MW  XHMHUYECKOW  pEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH W COCTABIISIOIIAE OCHOBY JUIS
MOHWMAHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3X YEJIOBEKAa C MPUPOIHON CpeIoil, O posn
XUMUU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHUBBI, HAIPABJIICHHBIC HA IOJIyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBICHUMN, IO3HABATEIIBHOM,
WH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCIIE€ HABBIKOB CAMOCTOSITENILHOIN pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOW, NOCTYNHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHUIO M TMO3HAHMIO, JHOO03HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBEIOODPY
HAINPABIEHHOCTU U YPOBHS 00y4YEHUS B JajbHEHIIEM;

4) hpopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH JKHM3HH, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3J0pOBbI 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBUA M HENPUITHE BPEIHBIX
NpUBBIYEK (YMOTPEONEHUsI alKOrojs, HAapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIOICHUS
paBwJI 0E30MacCHOCTH TPH OOpAlIEHHH C XMMHUYSCKHMH BEIISCTBAMHU B OBITY M pealbHON
JKHA3HU,

5) TpyaoBoro BocnuTaHusi:

MHTEpPEC K MPAKTHUYECKOMY M3yUeHHUI0 MpodeccHii U TpyAa pa3IudHOro pojia, yBaKEHHE K
TPYLy ¥ pe3yJabTaTaM TPYAOBOW JAEATEILHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMCHEHUS
MPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYATBHOW TPACKTOPUHU
MPOJOHKEHUST 00pa3oBaHUs C y4ETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodecCHoHaIbHOU NeATEeTbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHU, TOTOBHOCTE a/IalITUPOBATHCS B TPO(ECCHOHAIILHOM Ccpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

DKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3J0POBOrO0 M Oe30macHOro obpaza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHHUS TPAaBIIJI O€30MacHOTO MTOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaKKe B CUTYAIHSIX, YTPOXKAIOIINUX 370POBBIO U KU3HU JTIOCH;

CIIOCOOHOCTH TIPHUMEHSITh 3HAHUS, MONydaeMble MpPU HM3YyUYEHUW XHMHH, IS PEIIeHUs
3a/1a4, CBS3aHHBIX C OKPYKAIOUIEH NPUPOIHON CPEAOi, AJIsl TOBBIIEHUS YPOBHS SKOJIOTHYECKOM
KyJbTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa SKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUYECKOTO MBIIUICHUS, YMEHHS PyKOBOJICTBOBATHCS UM B
[I0O3HABATEJILHON, KOMMYHUKATUBHOM U COLIUATIbHOM IPAKTHKE.

METANPEJMETHBIE PE3YJIbTATBI
B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBLACISAIOT 3HAYMMbIE Ui (OPMHPOBAHHUS
MHUPOBO33PEHUS OOLCHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIMII, TUNOTe3a, (HakT, cucTema,



MPOLIECC, SKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJOCTHOW HAay4YHOW KapTUHE MHpa, U YHUBEpCaJbHbIC YueOHbIC JNEHCTBUs (I1O3HABATEJIbHBIE,
KOMMYHHUKATHUBHbBIE, PETYJATUBHbBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOH e TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

YMEHHUS UCIHOJIb30BaTh MPUEMBI JIOTUYECKOIO0 MBIIIEHUs NP OCBOCHUM 3HAHWIL:
pacKpbiBaTh CMBICI XMMHMYECKHUX MOHATHH (BBIOENATH MX XapaKTEpHbIE MPU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSMH), UCIIOIH30BATh TOHATHUS JJII OOBSICHEHUS
OTIICNbHBIX (PAKTOB W SIBJICHUN, BBIOMPATh OCHOBAaHUS WM KPUTEPHUH I KIaCCH(PUKAIUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEaKIUi, YCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U
MEXy O0BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUUECKUE pacCykIeHusl (MHAYKTUBHBIC, 1eIyKTHBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHATH B MPOIECCE MO3HAHUS MOHATUA (NMIPEAMETHBIE U METANPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH UIMPOKO
MPUMEHSEMbIE B XUMUU MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMysia W ypaBHEHHE XHUMHYECKOH peakiuu — TPU pPEIIeHuHd y4eOHO-
MO3HABATENIBHBIX 3a/a4, C YYETOM OTUX MOJEIBHBIX MPEJACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBICHUSIX.

ba3oBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HMCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHHUS, a
Takke B KayecTBE OCHOBHI is (OPMUPOBAHUSA THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

npuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPraHU3AlMU M TPOBEJACHHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IMPOIlecca, CAMOCTOSTENIEHO MTPOTHO3UPOBATH €TI0
pe3ynbTat, (GopMynupoBaTh OOOOIICHHS W BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIbITa,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIUIO Pa3TUIHBIX BUIOB
1 (HOpM IIPECTABICHUS, TTOTyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIIsIpHAs TTEpaTypa
XUMUYECKOTO COJIEP)KaHMs, CIpaBOYHBIE TOCOOWs, pecypchl HWHTepHeTa), KpPUTHUYECKU
OIICHUBATH MPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3TUYHbIE METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpEe MHPOPMAIIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX JIJISl BBIMOJTHEHUS YI€OHBIX U MIO3HABATEIBHBIX 3a7a4
OTIpeNIeTIEHHOTO THUIIAa, MPUOOPETEHHE OIbITa B O0JACTH HCIIOJIB30BaHUS HWH(HOPMAITMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUM, OBJIAICHUE KYJIbTYpOH aKTUBHOTO MCIIOIH30BAHUS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIeHUS
uH(pOpMALMKM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4yll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
npyruMu (popmamu rpa@uKku U UX KOMOMHAITUSIMU;

yMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HucciIenoBaTeNbCKON
JESTEIIbHOCTH HH(POPMAIINIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY>KAIOLIEH IPUPOJHON CPEIBL.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



YMEHHUS 3aJlaBaTh BOIPOCH (B XOJe auasora W (WJM) JOUCKYCCHM) TIO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS NPEICTABIIATh MOJIYYCHHBIE Pe3yIbTaThl MO3HABATEIBHOMN IEATEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHHUS XHMHUYECKOTO
IKCIIEPUMEHTa (JIa0OpaTOPHOTO OMbBITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBOHCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABATEIHHON U
UCCIICIOBATEIILCKON JICATEIIBHOCTH TPH PEIICHHH BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE y4déTa
0o0IIMX WHTEPECOB W COTJIAaCOBaHMs MO3WUIUN (00CYXIeHUs, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JCUCTBUIA, ONPEICICHIE KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHBIe YHHMBepcadbHbIe y4eOHbIE AeiiCTBHSI:

YMEHHE CaMOCTOSATEIBLHO ONPEICISITh MENU JACSITCIbHOCTH, NIAHUPOBATh, OCYIIECTRIISTh,
KOHTPOJIMPOBATh W TPH HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTh, BBIOMPATH
HaubOosnee HS(QeKTUBHbIE CHOCOOBI pelleHHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh HMJIM KOPPEKTHPOBATH MPEJIOKCHHBIH AJITOPUTM JCHCTBHNA TPU
BBITIOJTHCHUH 33JaHUN C Y4€TOM IIOJIyYCHHS HOBBIX 3HAHHMHA 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMAX, OIICHUBATh COOTBETCTBUE MOJNYYCHHOTO PE3yibTaTa 3asBICHHOM IIEIH,
YMEHHUE HCII0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/JIaracMbie B YCIIOBUU 3a/IaHUIA.

MNPEAMETHBIE PE3YJIBTATHI
B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO O0S3aTEIBHOIO COAEpIKAHMS,
YCTAHOBJIEHHOTO JaHHOM (¢exnepanbHOW pabouell MporpaMMoM, BBIJIENAIOT: OCBOCHHBIE
o0yyarolMMHUCsT HayyHble 3HaHUS, yYMEHUS M CIOCOOBI JeHCcTBUMH, cnenuduueckue s
npeaMeTHoW oOnactu «XHUMHA», BUIBl ACSITEIBHOCTH IO TMOJYYEHUI0 HOBOTO 3HAHMS, €ro
MHTEPIIpETAlU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIHIX.
K xonuy oOydeHus B 9 kJjacce mpeIMeTHbIE pe3yslbTaThl HA GA30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas pPEaKIus, XUMHUYecKas
CBSI3b, TEIIOBOM 3 deKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOP, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIUd HOHHOro OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIIuy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpPHOCTh, XUMHUUYECKas CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUUu, NpPEIeNbHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;
® WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHYECKMX IHOHATHH W IPUMEHATH 3TH
MOHSTHS IIPH ONTMCAHUM BEILECTB U UX IPEBPAILCHUN;
® UCMOJb30BATh XUMHUUYECKYI0 CHUMBOJHUKY [UI1 COCTaBICHHMs (OpPMYJ BELIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIN;
® ONpeleNsIThb BAJEHTHOCTb U CTENEHb OKHUCIEHUS XHMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PaA3JIM4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY



KJIaccy COEIMHEHMH Mo (opMyiiam, BHJ XMMHUYECKOH CBs3U (KOBaJEHTHas, MOHHai,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3apsl HOHA IO XUMHYECKOH
dopmye, xapakrep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJNINYECKOM PeIEéTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMblici [lepuoanyeckoro 3akona JI. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noiarpynna (A-
rpymmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», Mamble W OONbIINE TEPHOMBI,
COOTHOCUTH 0003Hau€HHs, KOTOpbleé HUMEIOTCd B IEpUOAMYECKON Talnuue, c
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMUCiIo AMEKTPOHOB U PACIpEeNIeHHE HX MO 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUM CBOWCTB JJIEMEHTOB U HX
COEJIMHEHUH B Mpejenax MajblX MEePHOIO0B U IJaBHBIX MOAIPYMI ¢ YYETOM CTPOSHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YMCIy W COCTAaBY Y4yacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3 PeKTy, 10 HIMEHEHUIO CTEIICHEeH OKUCIICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (ONMUCHIBaTh) OOIIME W cHenu(UYecKne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, IMOATBEPK/1asl ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPaBHEHUS 2JIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEN U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, YpaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXJIY BELIECTBAaMU
pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3ZMOXHOCTHU
NPOTEKaHUsI XMMUUYECKUX MPEBPAIllEHUI B pa3INYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XMMUYECKOM peakiuu;

coOuoiaTh MpaBHJia TOJIb30BAaHUS XUMHUYECKOW TOCYyIOM W J1abopaToOpHBIM
00OpyI0OBaHHEM, a TaKKe IpaBHja OOpAIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHMSAMU 10 BBIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB I10 MOIY4YEHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEMIECTB (aMMHAKa M YTIIEKUCIIOTO Ta3a);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CHWJIMKaT-, Ccynbdar-, THIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX paCTBOpPaX HEOPraHMUECKHUX BEIIECTB;
IPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3aIUIO, BBISABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBsA3€H — Ul M3Y4YCHUsS CBOMCTB BECILECTB U XUMHUYECKUX PEAKLHH, €CTECTBEHHO-
Hay4yHble METOAbl IO3HAaHWs — HaAOIIOAECHUE, U3MEPEHUe, MOJEIUPOBAHUE,
AKCTICPUMEHT (PEabHBIA U MBICIICHHBIN ).
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METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
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IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. http://www.alhimik.ru IlpencraBiaeHsl pyOpHKH: COBETHI a0UTYPHEHTY, YIUTEIIO XHMUH,
CIPaBOYHUK (OUEHB OOJIBIIIAs TOA00PKA TaOJIHUI] M CIIPABOYHBIX MAaTEPUAIIOB), BECesask XUMUS,



HOBOCTH, OJIMMITHAIbI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUI).

2. http://www.hij.ru XKypaan «XumMus 1 )KU3HBY TOHSITHO U 3aHUMATEIBHO PAacCcKa3bIBacT 000
BCEM MHTEPECHOM, YTO [TPOUCXO/IUT B HAYKE U B MHUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.htm| DnexTpoHHbIi )KypHaT «XUMHKH U XUMHUS, B
KOTOPOM MPEICTABICHO MHOXKECTBO

OIIBITOB 10 XUMHH, 3aHUMATEIIBLHOM HH(OPMAIIHNH, TIO3BOJISIONIEH YBICUYbh YIEHHKOB
9KCIIEPUMEHTAILHOMN YaCThIO TPeIMETA.

4. http://c-books.narod.ru BceBo3moskHast tureparypa 1o XUMHH.

5. http://www.drofa-ventana.ru M3BectHoe U31aTenbCTBO yueOHOM TuTepaTypbl. HOBHHKH
HAYYHO-TIONMYJISIPHBIX ¥ 3aHUMATEIbHBIX KHHT I10 XMMHH.

6. http://1september.ru XXypran i yuuTenei u He TOAbKO. bobIioe KoauuecTBo padboT
YUYCHUKOB, B TOM YHCIIC U UCCIIEOBATEILCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKONMBbHBIH TOPTAI



TEMATHYECKOE IIJNTAHUPOBAHUE

9 «A» KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne n/m P Kontpoabnbie | Ilpakruueckue (undpp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. BemecTBO 1 XUMHYECKHE PeaKIUn
11 [ToBTOpeHue u yriayOneHrue 3HaHul 5 1 bubnmnorexka HOK
' OCHOBHBIX Pa3/IeJioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka HOK
' peakiuii https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnmnoreka [HOK
' XUMHUYECKUE PEakIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapakTepUCTHKA XUMHYECKUX 4 1 bu6muoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcCTHKa XUMUYECKUX
2.2 aneﬁeHTos V|A?F ninbl. Cepa u eé 6 Bubnworexa [IOK
' py - ~CP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubnmorexa LHOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCZIMHEHUS
54 OO0mas XxapakTeprucTUKa XUMHIECKUX 3 1 5 bubnuotexa [JOK
' anemeHToB |VA-rpynnsl. Yriepoa u https://m.edsoo.ru/7f41a636
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KPEMHUI U UX COCIUHEHHUS

Htoro mo pazneny 25

Pa3gen 3. MeTaJJILI M X COETUHEHU ST

3.1 OO6mue cBoiicTBa METaIIOB 4 ];::[iH;I;T:;(;?r(j/Ié 113636
3.2 Bakneiiime MeTauibl 1 UX COSIUHEHUS 16 1 ];::[iH;I;T:;(;?r(j/Ié 412636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
Pe3epBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41a636
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4

IHOYPOYHOE INTAHUPOBAHUME

9 «A» KJIACC
Ne DIeKTPOHHBIE 5 b
JICKTPOHHBLIC IIU OBbIC
Tema ypoka Becer | Konr | IIpak | umdposbie P p
KosimuecTBo 4acon oGpa3oBaTejbHbIE pecypchbl
n/ 0 poJab THYec | OOpa3oBaTe/bH
I HbIE KHe bl€ pecypchl
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[Tepuoanueckuit

3aKOH.

IIepnonnueckas bubmorexa

cucrema HOK

UMIECKIX https://m.edsoo.ru
/00adb59e

anemeHToB /l. 1.

Menneneesa

3aKOHOMEPHOCTH B

W3MEHEHUHU bubnnoreka

CBOMWCTB HOK

XUMHUYECKUX https://m.edsoo0.ru

3JIEMEHTOB TEPBbIX /00adb6hb6

TpEX NEPUOJIOB

Knaccudukanus u bubnmnoreka

HOMEHKJIaTypa HOK

HEOPraHUYECKUX https://m.edso0.ru

BEIIECTB /00adb7e2

Buasl xumudeckoit bubnmnoreka

CBSA3U U TUIIBI HOK

KPHUCTaJUIMYECKHUX https://m.edso00.ru

peLETOK /00adbac6

KoHntponbHas

paborta Nel mo
teme «lloBTOpenue
u yriyOneHue
3HaHUI OCHOBHBIX

lNepuognyeckunii 3aKoH.
MNepuogndeckas cucrtema
Xmmmdeckux anemerHtos [.U.
MeHpoeneeBa. CTpoeHne aToMOB.
3aKOHOMEPHOCTU B U3MEHEHWNM
CBOWCTB XUMU4YECKUX 3NIEMEHTOB
nepBbIX TPEX Mepunoaos, Kanus,
Kanbuus N NX COeANHEHUN B
COOTBETCTBUN C MONOXEHNEM
anemeHToB B [lepunogmnyeckomn
CUCTEME U CTPOEHNEM MX
aTtomoB. CTpoeHue BellecTBa:
BUAObl XUMUYECKOWN CBSA3N. Tunbl
KpUCTannn4ecknx peLLéTok,
3aBMCUMMOCTb CBONCTB BELLECTBA
OT TUNa KpucTanin4yeckon
PELETKN 1 BuAA XMMUYECKOMN
cesa3n. Knaccudpukaums m
HOMeHKaTypa HeopraHMyeckux
BellecTB. XMMMYECKME CBOWUCTBA
BELLECTB, OTHOCALUMXCA K
pasfiMyHbIM Knaccam
HEOPraHN4YeCKNX COEANHEHWUN,
reHeTn4yeckas cBsi3b
HEOpPraHN4YeCcKNX BELLIECTB.

Xapakrtepun3oBaTb XMMUYECKME
3NeMeHTbl NepBbIX TPEX
NnepvoaoB, Kanus u Kanbuusa no
MX NosioxxeHuto B MNeprnogndeckon
cucteme . N. MeHpeneesa.
KnaccudmumpoBaTb 1 HasbiBaTb
HeopraHu4eckme BeLecTsa
N3y4yeHHbIX Knaccos. OnuckiBaTb
obLme xumnyeckne cBoncTBa
BELLLECTB pasnnyHbIX KNaccos,
noaTBepXaaTb CBOMCTBA
npMMepaMy MOSEKYNSAPHbIX
YpaBHEHN XMMNYECKNX
peakuun. Onpegenartb BUg
XUMNYECKOWN CBA3M U TUN
KpUctannn4eckon peLueéTkm
BewlecTtBa. [MporHosmpoBaTtb
CBOWCTBA BELLECTB B
3aBMCUMOCTUN OT UX CTPOEHMS.
BbicTpamBaTb pasBEpHYThLIE
NMUCbMEHHbIE U YCTHbIE OTBETbI C
ornopor Ha nHdopmMaLuo 13
y4yebHUKa U CrpaBOYHbIX
MaTtepuarnos.
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paznenoB Kypca 8
KJ1accay

Knaccudpukanus
Bbubanoreka
XUMHUNYCCKHUX OK
peakuuii mo 1
S https://m.edsoo.ru
p /00adbch0
MpU3HaKaM
Ilonsarue o
CKOPOCTH
. bubmmoreka
XUMHUYECKOMN OK
peakuuu. [lonstue 1
© FOMOLCHHLIX 1 https://m.edsoo.ru
/00adbe9a
reTEepPOTreHHBIX
peaxkmusax
Ilonsarue o
XUMHUYECKOM
PaBHOBECHH.
@akTopsl,
Bubnnoreka
BJIIMAOIIINC HaA OK
CKOPOCTH I
N~ https://m.edsoo.ru
/00adc28c
peakuuu u
MOJI0KEHHUE
XUMHUYECKOTO
paBHOBECHS
Bubnnoreka
OKHUCIIUTENBHO- OK
BOCCTAHOBUTCJIIHbHBI H
R — https://m.edso0.ru
peaxdl /00adcade

Knaccudumkaumsa XuMmnyecknx
peakunin no pasnuU4HbIM
npu3Hakam (Nno YMcny u cocrtaBy
y4acTBYHOLLNX B peakumm
BeELLEeCTB, MO TENMoOBOMY
adhekTy, MO U3MEHEHUIO
cTeneHemn oKucneHns
XUMNYECKNX SIEMEHTOB, MO
obpaTtnmocTu, no y4actuio
KaTanusatopa). 9K30- 1
9HOOTEPMUYECKNE peakLnu,
TEPMOXMMUYECKNE YPABHEHUS.
IMoHATME O CKOPOCTU XMMNYECKOW
peakuun. MNoHsaTME 06 obpaTnmbIX
N HeOOpPaTUMbIX XMMUYECKNX
peakumsx. NoHaTme o
FOMOTEHHbIX U FreTEepPOreHHbIX
peakumsax. MNoHaTue o kaTanuse.
lMoHATME O XMMMYEecKoM
paBHoBecun. PakTopbl,
BNUSIOLLME HA CKOPOCTb
XUMNYECKOWN peakumnmn u
NOsfIoXKeHNe XMMUYECKOro
paBHoBecusa. OKUCANTENbHO-
BOCCTaHOBUTESNbHbIEPEAKLUN,
9NEKTPOHHbIN BanaHc
OKUCITUTENBHO-
BOCCTAHOBUTEINbHON peakuunn.
CocTtaBneHue ypaBHeHUN
OKUCNNTENBHO-

PackpbiBaTb CMbICI N3y4yaeMbIX
MOHATUA W MPUMEHATb 3TU
MOHATUSA MPU ONUCaHNN CBOWNCTB
BELLEeCTB 1 UX NpeBpaLLeHni.
KnaccugumumpoBaTb XMMUYECKME
peakumn no pasnmyHbiM
npu3Hakam. YcTaHaBnueaTb
3aBWCUMOCTb CKOPOCTU
XMMUYECKOWN peakumm ot
pasnunyHbIX hakTopoB.
[porHo3npoBaTb BO3MOXHOCTM
NpoTEKaHNSE XMMUYECKNX
npeBpaLleHnn B pasfnyHbIX
ycnosusix. OnpegenaTb
OKVUCNUTENb U BOCCTaHOBUTENb B
OBP. CocTaensTb 31IEKTPOHHBbIN
b6anaHc peakuuu. NponssoanTb
BbIYUCNEHNS MO XUMUYECKUM
ypaBHEeHUsIM. YyacTBOBaTb B
COBMECTHOMN paboTe B nape nnu
rpynne. BeicTpanBaTtb
pa3BEPHYTbIE NMMCbMEHHbIEN
YCTHbIEe OTBEThI C ONOPON Ha
nHopmMaLmio n3 y4ebHuka n
CNpaBOYHbIX MaTEpPUarnos,
rPamMoTHO MCNoNb30oBaTb
N3yYEHHbIN MOHATUNHbLIN
annapar Kypca XvMMum.
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BOCCTAHOBUTEIbHbIX peakuun ¢
ncnonb3oBaHNeM MeToda
3NEeKTPOHHOro 6anaHca.
[emoHcTpauumn: NccnepgosaHne
3aBUCMMOCTM CKOPOCTH
XUMUYECKOW peakuumn oT
BO34ENCTBUSA pasNYHbIX
daktopoB. OnbIThl,
UNACTPUPYOLLME NPUMEpDI
OKUCNNTENBHO-
BOCCTAHOBUTENbHbIX peakLui
(ropeHune, peakumm pasnoXeHus,
coeanHeHus). Beluncnenus:
Konu4yecTea BeLlecTBa, 00bEMA U
MaccCbl peareHTOB Uin
NPOAYKTOB MO YpaBHEHUSIM
XUMUYECKUX peaKL .

Teopus
Bubnnoreka
ANEKTPOIUTHIECKO
o HOK
10 W JIMCCOINALINN.
CyUTLHELe 1 cabiie https://m.edsoo.ru
. . /00adcd68
ANEKTPOJIUTHI
bubanoreka
Honnurie OK
11 yYpaBHEHUs 1
N https://m.edsoo0.ru
peaxtt /00add448
XUMHAYECKUE Bubnnoreka
12 CBOMCTBA KHCIIOT U IHOK
OCHOBAHHUI B CBETE https://m.edsoo.ru
npeACcTaBiIeHU 00 /00add5d8

Teopus 3NeKTponMTUYECKON
anccoumnaummn. OneKTponuTbl n
HeanekTponuTbl. KaT1oHbI,
aHnoHbl. MexaHnam
auccouunalmm BeLlecTs ¢
pasnuyHbIMK BUOAMMU
Xummnyeckon caAsn. CteneHb
anccouunaumn. CunbHble ”
cnabble anekTponuTtbl. Peakumm
MOHHOro obmeHa. Ycnoeus
npoTeKkaHus peakLumi NOHHOIo
oOMmeHa, NonHble K
COKpaLLEHHbIE NOHHbIE
ypaBHeHusi peakumii. CBOMCTBa

PackpbiBaTb CMbICI N3y4aeMblX
NOHATUI, a TakKKe CMbICIT TEOPUN
3NEKTPONUTUYECKON
auccoumaumn. OBbACHATb
NPUYMHBbI 3NEKTPONPOBOAHOCTH
BOJHbIX PAaCTBOPOB BELLECTB,
pasnuyaTtb cnabble 1 CUsbHbIE
anekTponutbl. CocTaBnsaTb
ypaBHEHWs1 Auccoumnaumm KUCnor,
LLLeSIoO9EN U COonewn, NosiHble U
COKpaLLEHHbIE NOHHbIE
YPaBHEHNST XMMUYECKUX peaKkLmi
NOHHOro obmMeHa, KpaTkue
NOHHbIE YPaBHEHUSA MPOCTbIX
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AIEKTPOJIUTUYECKO
¥ Iucconuanuu

XHUMHUYECKHE
CBOMCTBA COJICH B bubnuoreka
13 CBETE HOK
npeACcTaBICHUN 00 https://m.edsoo.ru
BJIEKTPOJTUTHYECKO /00add8b2
¥ Iucconuanuu
bubnmmoreka
14 [TonsiTue o HOK
TUIPOJIA3E COJIEH https://m.edsoo.ru
/00add9d4
OGoGrmente u bubnmmoreka
15 CHCTEMAaTHU3alHs HOK
S https://m.edsoo.ru
/00addd12
[IpakTrueckas
bubnuoreka
pabora Ne 1.
16 «Pemenue HOK
SKCTIEPHMEHTAbH https://m.edsoo.ru
/00addbfa
BIX 32729
KoHntponbHas
pabota Ne2 o
TeMe bubnmoreka
17 «OIIEKTPOINTUYECK IOK
asi IMCCOLMAIHS. https://m.edsoo.ru
XuMuyeckme /00addec0O
peakiuu B

pacTBopax»

KUCNOT, OCHOBaHWUW U CONnen B
cBeTe npeacrasneHunin ob
3NEKTPONUTUYECKOM
anccoumauunn. KayecTBeHHble
peakuMn Ha MoHbl. MNMoHATME O
rmgponuse conen. XuMnyeckum
akcnepuMeHT: [leMoHcTpauun:
WccnepoBaHue
9NEeKTPONPOBOAHOCTU PaCTBOPOB
BeLLeCTB, npouecca
Anccoumaumnmn KACNoT, wenovemn
n conen (BO3MOXHO
ncnonb3oBaHne
Bngeomarepuanos). OnbIThl,
WNNIOCTPUPYIOLLME MPU3HAKK
npoTeKaHusa peakLmin NOHHOIo
obmeHa (obpasoBaHue ocagka,
BblAeneHne rasa, obpasoBaHue
BoAabl). PacnosHaBaHuve
HeopraHM4yeckMx BeLLeCTB C
MOMOLLIbIO KaYECTBEHHbIX
peakumin Ha UOHBbI.
JTabopaTopHbIn onbIT: N3ydeHne
NPU3HaKOB NPOTEKaHNST peakLmm
MOHHOro obmMeHa B pacTBopax
anekTponuToB (C obpasoBaHMeM
ocagka, BbloeneHuem rasa,
obpasoBaHMeM BOAbI).

peakumin rmgponusa conen.
XapaktepusoBaTb obLune
XUMUYECKNEe CBOWCTBA BELLECTB
pasnnyHbIX KNaccoB Ha OCHOBE
TEOPUN ANEKTPONUTUYECKOMN
anccoumaumn; noaTeepxaaTb
CBOWCTBa NpumMepamm
MOJEKYTAPHBIX Y MOHHBIX
YPaBHEHUN XUMUYECKUX peaKLUN.
PelaTb akcnepMmMmeHTanbHble
3agaunm no Teme. MNMnaHmpoBaTthb U
OCYLLECTBMATb Ha NpakTuke
XUMUYECKNE IKCMEPUMEHTDI,
nposBoauTb HabnogeHus, aenatb
BbIBOAbI MO pe3ynbTatam
3KCnepuMMeHTa Npu NpoBeAeHUN
nabopaTopHbIX ONbITOB U
npakTnyeckmx pabot. CnegosaTb
npasunam 6esonacHon paboTbl B
nabopatopum npu
NCNONb30BaHNN XUMNYECKOWN
nocyabl n obopyaoBaHus.
MpoBOAUTL BbIMUCIIEHUSA MO
XUMUYECKUM YPaBHEHUSAM.
YyacTBOoBaTb B COBMECTHOW
paboTe B nape wunu rpynne.
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Oo6mas O6Lwasn xapakTepucTuka
m = P 0 % O6BbACHATL 06LLKne
XapaKTepucTyka Bubmorexa rarnoreros. LcoberHocTY 3aKOHOMEPHOCTU B U3MEHEHWH
CTPOEHNSs aTOMOB, XapaKTepHbIe -
18 o oreHon: HOK CTZI‘IeHVI OKMCneHus (F;T oe?—me y | CBOVICTB HEMETannos n nx
XuMmudeckue https://m.edsoo.ru L P COEVNHEHUN B npegenax Marsbix
. /00addfe? du3nyeckne CBOMCTBaA MNPOCTbIX
CBOWCTBA Ha (Ulaaates nepunoaoB U rmaBHbIX MNOArpynn
BELLECTB — ranioreHos. »
puMepe XJopa y Mepurogmyeckon cnuctemol
Xnmunyeckne CBOMUCTBA Ha CAMAECKIAX BTTEMEHTOB G
XJI0pOBOAOPOI. npumepe xnopa i
y YY4ETOM CTPOEHMSA NX aTOMOB.
Consnas Kuciora, bubanoreka (B3aMmogencTeme ¢ meTtannamu,
XapakrepusoBaTtb pusmdeckme u
XUMUYECKUE LIOK HemeTannamu, wenoyamm). N
19 . httos://m.ed X0poBOAOPOL. ConsiHas XMIMUYECKME CBONCTBA NPOCTbIX
CBOMCTBA Jm. . .
’ /ggpsd f(])j o chnp0Ta XVFI)MVIHeCKVIe cBOVCTBA, | ooiHeCTE Tarorenos (Ha npumepe
TOJIy4eHHUE, ladelda omVdGe. TOMMeHEHIE ’ | Xxnopa) n CrOXHbIX BeLLecTs
IIPUMCHCHHC v » 1P ' (xnopoBoaopoaa, xnopvaa
[enctene xnopa u
[IpakTnueckas HaTpust), CNOcobbl X MNOMyYeHwus,
XJIOPOBOAOPOAA Ha Opranusm NPUMEHEHME U 3HAYEHNE B
pabota Ne 2 mio Bubmorexa yernoBeka. BaxHelLwue xnopuabl npm Of16 1 XM3HM HENOBEKa
oo | Teme «Tomyuenne LHOK N UX HaxoXAEHUE B NPUPOAE. OFT'I P T XTODHAONL) &
COJISTHOM KHCJIOTHI, https://m.edso0.ru | Xumuyeckuii 3KCMNEPUMEHT: pene I_I OPUA-1o
. acTtBope. [NnaHnpoBaTh U
usydenue eé /00ade348 OemoHcTpauun: OnbIThl, P P P
. OCYLLECTBMATb Ha NpakTuke
CBOWCTBY oTpaxatoLime usnyeckme u
y XMIMUYECKNE IKCMEPUMEHTHI,
XUMUYECKNEe CBOWCTBA ranoreHoB
y npoBOAWTbL HabnoaeHus, genatb
N UX COeaUHEHU (BO3MOXHO
CMONB3OBAHME BbIBOAbI MO pe3ynbTatam
Brraucienus no BMIEOMATEpUANOB) JKCrepuMeHTa npv NpoBeaeHN
YPaBHEHUSAM bubnmnoreka P ) nabopaTopHbIX OMbITOB U
O3HakoMneHune ¢ obpasuamm
XMUMHYECKUX IHOK npaktuyeckux pabot. Cnegosatb
21 . xnopuaoB (ranoreHnaos). .
peakuuii, eciu https://m.edsoo.ru . i npasunam 6esonacHon paboTbl B
JTabopaTopHbIn onbIT: U3yyeHne
OJINH U3 PEarcHTOB /00ade488 CBOVCTE CONSIHOM KUCTOTh nabopartopuun npu
NCNONb30BaHNN XUMNYECKOWN
JIaH B H30BITKE MpoBeaeHne KauyecTBEeHHbIX
- nocyabl n obopyaoBaHus.
peakuMn Ha X1opua-moHbI.
22 O6mmas bubnuorexa OOwasn xapakTepucTuka OO6bsACHATL 0b6LWMe
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XapaKTEePUCTUKA HOK
anemenToB VIA- https://m.edsoo.ru
TPYIIIBI /00ade64a
Annorponssie
MoaupuKaIIN
cepnl. Haxoxenue bubnuorexa

93 cepbl U eé HOK
COCMHEHHI B https://m.edsoo.ru
MIPUPOJIE. /00ade64a
XUMUYECKHUE
CBOICTBA CEPbI
CepoBosiopoj,
crpoete, bubnuorexa

24 buznveckne u LOK
UMIIECKIE https://m.edsoo.ru

. /00ade802

CBOMCTBA
Oxcuppl cepsl.
CepHas KHUCIIOTa, bubnuoreka

o5 busnyeckue u IHOK
XUMHUYECKHUE https://m.edsoo.ru
CBOMCTBA, /00adea28

IMIPUMCHCHUC

anemeHToB VIA-rpynnbl.
OcoBeHHOCTM CTPOEHNSA aTOMOB,
XapakTepHble CTeneHn
okucnenus. CtpoeHue un
dmanyeckme CBOMCTBA MNPOCThIX
BELLIECTB — KMCNOPOAa U Cepbl.
AnnoTponHblie mognukauum
Kncriopoga u cepbl. XUMUYeckue
ceoricTBa cepbl. CepoBogopoga,
CTpoeHune, hunsndeckue n
Xumunyeckue ceonctea. Okcuapl
cepbl kKak NpeacTaBUTENK
KMCNOTHbIX okcnaoB. CepHas
Kncnota, domsndeckue m
XUMUYECKMe CcBOCTBa (06LWwme
Kak npeacTaBUTeENs Knacca
KNCIOT 1 cneunduyeckme).
XyMundeckne peakumn, nexaiime
B OCHOBE MPOMBILLSIEHHOrO
crnocoba nony4yeHust CepHomn
kncnotbl. [pumeHeHmne. Conu
CEPHOW KUCNOTbI, Ka4yeCTBEHHas
peakumsa Ha cynbdaT-noH.
HaxoxaeHwne cepbl n eé

3aKOHOMEpPHOCTU B M3MEHEHUU
cBOMCTB anemeHToB VIA-rpynnbl
N UX COEQUHEHUN C Y4ETOM
CTPOEHUS UX aTOMOB.
Xapakrepu3oBaTtb pusmdeckme u
XUMUYECKne CBOMCTBa NPOCTOro
BELLIECTBA Cepbl N €€ coeauHEeHUN
(cepoBogopopaa, OKCUAOB Cepbl,
CEPHOW KMCNOTbI, CynbdaToB),
cnocoBbbl X nony4veHus,
NPMMEHEHNE N 3Ha4YeHne B
NMPUPOAE M XXN3HWN YerioBeka.
Onpepenatb Hanuume cynbdaT-
noHoB B pactBope. OOGbACHATD
CYLLIHOCTb 9KONOrMYeCcKnx
npobnem, cBsI3aHHbIX C
nepepaboTkon coeguHEHUN
cepbl. NMnaHmpoBatb n
OCYLLECTBMNATb Ha NpakTuke
XUMUYECKNE IKCNEPUMEHTDI,
npoBoauTb HabnogeHus, aenatb
BbIBOAbI MO pe3ynbTatam
akcnepumeHTa. CnegosaTb
npasunam 6esonacHon paboTbl B
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XUMHUYECKHUE
peaKkuuH, JIeKaIue
B OCHOBE

coeuHEHNN B npupoae.
XumMnyeckoe 3arpasHeHne
OKpYyXatoLLien cpeabl
coefMHeHnsMn cepbl

nabopatopum npwu
NCNONb30BaHMN XUMNYECKON
nocyabl n obopyaoBaHus.
Mpon3BoanNTb BbIMUCIIEHNS MO

MPOMBIIIICHHOTO
croco6a (KUCNOTHbIE AOXKAWN, 3arPA3HEHNE | XMMUYECKUM YPaBHEHUAM.
N Bubmuoreka BO34yxa 1 BOOOEMOB), CNOCOObI Mcnonb3oBaTtb NpU BbIMNOMHEHNUN
MOJTyYEHUsI CEPHOM o
[IOK ero npegoTBpaLleHus. y4ebHbIX 3adaHu TEKCTbl
26 KHCJIOTRL. https://m.edsoo.ru | XUMMUYECKNIN SKCNEPVMEHT: y4yebHuKa, CrpaBOYHble
XuMueckoe /00adec8a [emoHcTpaummn: O3HakoMneHue ¢ | MaTepuansl (Meproanyeckyto
3arpsA3HCHNC obpasuamu cepbl 1 €€ CUCTEMY XMMUNYECKUX ONEMEHTOB
OKpYIKaroIen coeanHeHnAMM (BO3MOXKHO O. . MeHnpgeneesa, Tabnuuy
cpeabl ncnonb3oBaHue pacTBOPMMOCTM KUCIIOT,
COE€IUHEHUIMHU BMgeomartepumanos). OCHOBaHUM U coren B BoAe,
cephl Hab6ntogeHne npouecca ANEKTPOXMMUYECKUIN pAg
o0yrnuBaHusa caxapa nog HanpshKeHUn MeTanmnos).
AENCTBMEM KOHLIEHTPUpPOBaHHOW | Micnonb3oBaTb Npu BbINONIHEHUN
CepHoW kncnoTbl. JlabopaTopHble | y4ebHbIX 3agaHui 1 B npouecce
Breruucnenue bubnmmoreka onbITbl: M3yvyeHne Xxummyeckunx nccnegoBaTesnibCkon
7 MacCOBOM J0JIN LIOK CBOWCTB pa3baBneHHOM CEPHON | AEATENbHOCTU Hay4HO-
BBIXO/JIa MIPOYKTa https://m.edsoo.ru | kKucnoTel. lNposeaexune nonynsipHyto nuTepartypy
peakuun /00adec8a KayeCTBEHHOWN peakLmmn Ha XUMNYECKOro coaepkaHus,
cynbdaT-uoH 1 HabngeHve CrpaBOYHblEe MaTtepuansl,
npusHaka eé€ npoTeKaHus. pecypcbl IHTepHeTa.
Obmuras O6Lwas xapakTepucTika O6bACHATL 06LLMe
XapaKTepucCTHKa anemeHToB VA-rpynnbl. 3aKOHOMEPHOCTU B U3MEHEHUN
sneMeHToB VA- bubnuorexa OcobeHHOCTM CTPOEHNSS aTOMOB, | CBOMCTB anemMeHToB VA-rpynnbl
28 rpynsl. A30T, ILHOK XapakTepHble cTerneHn N UX COeaUHEHUN C Y4ETOM
pacnpocTpaHeHHuE B https://m.edsoo.ru | OKMcrneHus. A3oT, CTPOEHUSA UX aTOMOB.
/00adeeab pacnpocTpaHeHne B Npupoae, XapakTtepusoBaTb hn3nyecKme 1

npupoxne,
¢buznyeckue u
XUMHYECKHE

dmsnyeckne n xmmmdeckme
ceoncTBa. KpyroBopoT asoTa B

XUMUYECKMEe CBOMCTBA NPOCTbIX
BellecTB asoTta u occopa n nx
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CBOMCTBA

AmMMmnak, ero

(1)I/I3I/IT-ICCKI/IG u Buoauotexa

29 XUMHUYCCKHUEC HOK
CBOICTBA, https://m.edso00.ru
HOJTy4ECHHE U /00adf004
MIPUMEHCHHE
[IpakTnueckas
pa6ora Ne 3 110 bubnuoreka

30 teme «[lomyuyenue HOK
aMMHaKa, H3yUeHne https://m.edsoo.ru

N /00adf180

€ro CBOMCTBY
A30THas KHCJIOTAa, bubnuoreka

31 e€ ¢puznveckue u LIOK
XUMUYECKHE https://m.edsoo.ru
CBOICTBa /00adf306
Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHUS B
Ka4yeCcTBe
MUHEPATBHBIX bubnmmoreka

39 yao0peHui. LIOK
XuMHYECKOe https://m.edsoo.ru
3arpsi3HEHUE /00adf518
OKpYKaroleun
Cpenbl
COCMHEHUSIMU
azora

33 dochop. Okcnn bubnmoreka

npupoge. AMMMak, ero
dusnyeckne n xumm4eckume
CBOWNCTBA, NMOsy4YyeHune n
npuMmeHeHne. Conv aMMOHUS, UX
pusnyeckne n XmMmmndeckue
CBOWCTBA, NPUMEHEHME.
KayecTBeHHasi peakunsi Ha NOHbI
aMmMmoHusa. A30THas Kucnora, eé
nonydexHune, dousnyeckue u
XUMU4Yeckune csomcTea (obwme
Kak npeacTaBuTens Krnacca
KUCIOT 1 cneundunyeckme).
Mcnonb3oBaHne HUTPaToB U
conen amMMOHWSA B KavyecTBe
MUHepanbHbIX yO0OpEeHUN.
XumMmnyeckoe 3arpsisHeHue
OKpy>KatLLlen cpeqbl
CoeANHEeHnaMM asoTa
(KUCNOTHbIE AOXAWN, 3arpaA3HeHne
BO34yxa, NOYBbl U BOAOEMOB).
docdop, annoTponHble
Moaudmkaummn docopa,
dusnyeckne n xmummyeckme
ceonctBa. Okeung gocgopa (V) n
docgopHas KucrnoTa,
dusnyeckne n Xmmmyeckue
CBOWCTBA, NonyyeHue.
Mcnonb3oBaHue poccaTtoB B
KayecTBe MuHeparnbHbIX
yaobpeHnin. Xummnyeckmmn
aKCcnepuMeHT: [leMoHCcTpauum:
O3HakomMneHne ¢ Pr3n4eckumm

COeANHEHUN (ammuaka, conemn
aMMOHMS, a30THON KUCMOThI,
HUTpaToB, okcnaa docdopa (V)
N dooChopHOM KNCNOThI,
docdartos), cnocobbl nx
nony4YeHnsl, NpMMeHeHne n
3Ha4yeHne B NpUpoae m XnU3HU
yenoseka. Onpeaensitb NOHbI
aMMOHNA 1 dhocpaT MoHbI B
pacTtBope. OGBACHATL CYyLLHOCTb
3KOMOrmyecknx npobnem,
CBSA3aHHbIX C HAXOXAEHMEM
coeanHeHun asoTa un pocdopa B
OKpy>atoLLlen cpege.
MnaHvpoBaTh 1 OCYyLLECTBNATb
Ha NpakTuKe XMMUYeCcKne
9KCMEePUMEHTbI, MPOBOANTL
HabnoaeHns, genaTtb BbIBOAbI
no pesynbTatam 3KCNepuMeHTa
npv npoBeaeHMn nabopaTtopHbIX
OMbITOB U NpakTU4eckon paboThl.
CnepoBatb nNpaBuiam
©esonacHon paboTbl B
nabopatopum npwu
NCNONb30BaHNN XUMNYECKOWN
nocyapbl n obopyaoBaHus.
Mpon3BoaNTb BbIYUCIEHNST NO
XUMNYECKUM YPaBHEHMUSIM.
Mcnonb3oBaTb Npu BbINONTHEHUN
y4eOHbIX 3agaHn TEKCTbI
y4yebHUuKa, CrpaBOYHble
MaTepuanbl (Nnepvognyeckyto
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docdopa (V) u NOK cBoWcTBaMu a3oTa, pocdopa U | CUCTEMY XUMUYECKUX INEMEHTOB
¢bochopHas https://m.edsoo.ru | UX COEANHEHUI (BO3MOXHO [. . MeHngeneesa, Tabnuuy
KHCIIOTA, /00adf68a ncnonb3oBaHne pacTBOPMMOCTM KUCIIOT,
busmecKue 1 BMgeomartepmarnos). OCHOBAaHMW N conen B BoAe,
XHMUUCCKIE OsHakomneHue ¢ obpasuamm 3NEKTPOXMMUYECKNIA pAL,
. a30THbIX 1 hocdOpHbIX HanNpPsPKEHUN MeTansnos.
CBOMCTBA, y
yoobpeHun. lNonyyeHue,
TOJIyHCHHC cobupaHue, pacnosHaBaHne u
n3y4yeHne CBOMNCTB aMMMaKa.
BsaumogewncTtaue
Hcnonb3oBanue . .
KOHLLEHTPUPOBAHHOW a30THOW
ocparos B KMCNOTbI C MeAbto (BO3MOXHO
Ka4ecTse bubnmnoreka “cnonb3oBaHue
34 | MUHCPAILHBIX LIOK BMEOMaTepUarnos).
ynoOpeHuit. https://m.edsoo.ru | laGopaTopHble OnbIThI:
3arpsi3HeHUE /00adfc20 lMpoBeneHne Kka4ecTBEeHHbIX
MPUPOJHOM CpeJIbl peakuMn Ha MOH aMMOHUSA U
docdaramu docaTt-uoH, 1 n3yyeHue
NMPU3HAKOB UX NPOTEKAHUSI.
Yraepon, O6Lwas xapakrepucTuka Ob6bAcHATL 0bLWwme
pacnpocTpaHEHuUE B Bubnuorexa anemeHToB IVA-rpynnbl. 3aKOHOMEPHOCTU B U3MEHEHUU
35 pHpoJIE, LHOK OcobeHHOCTM CTPOEHNA aTOMOB, | CBOMCTB anemMeHToB IVA-rpynnbl
dusHueckue 1 https://m.edsoo.ru | X@PaKTEPHbIe CTeneHn N NX COEQUHEHUI C y4ETOM
XUMITIECKIe /00adfdoc okucneHus. Yrnepog, CTPOEHUS X aTOMOB.
CBOICTRA annoTponHble MoanduKaumm, XapakTtepusoBaTtb omanyeckmne u
pacnpocTpaHeHne B Npupoae, XUMUYECKMEe CBOMCTBA NPOCTbIX
Oxcnapt yriepona, EuGanorexa brsmyeckme n xummyeckne BeLLeCTB yrnepoaa 1 KpeMHUS
UX (pU3MIECKHE U 1IOK ceorctBa. Agcopbuus. WX CoOeguHEeHnn (oKCnaoB
36 | xuMuvecKue hitps-//m.edsoory | KPYTOBOPOT yrmepona yrrepoaa, YrofbHOMN KUCAOTbI,
CBOMCTRA. /00adfebe npupoge. Okcupabl yrnepoaa, ux | kKapboHaToB, OKCMAA KPEMHUS,
DKOJIOTHYeCKHUe - dusmyeckne n xmMmMm4eckune KPEMHMEBOW KUCNOThI,
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pooIeMBl,
CBSI3aHHBIC C
OKCHJIOM yTJiiepoa
(Iv)

bubnmoreka
37 YronpHas Kuciora LHOK
U e€ cou https://m.edso00.ru
/00ae006¢
[IpaxTrueckas
pabota Ne 4 o
" bubnuorexa
teme "[loyuenue
38 TJICKKCIIOrO Ta3a. HOK
y
KauecTBeHHAS https://m.edsoo.ru
/00ae027e
peakius Ha
KapOoHaT-MOH"
[lepBoHavasibHbBIE
MTOHATHUS 00 bubnuorexa
39 OpPTaHUYCCKUX HOK
BeMIeCTBaxX KakK O https://m.edsoo.ru
COEMHEHHUSIX /00ae054e
yriepoja
bubnuoreka
40 Kpemnnuii u ero LHOK
COCIUHEHMUS https://m.edsoo0.ru
/00ae080a
IIpaxTrueckas bubnmnoreka
41 paborta Ne 5. LIOK
Pemienne https://m.edsoo.ru
/00ae0bf2

OKCIICPUMCHTAJIbH

CBOWCTBA, AENCTBME Ha XUBble
OpraHun3Mbl, NONyyYeHUeE 1
npuMeHeHne. JKonornyeckune
npobriembl, CBsI3aHHbIE C
okcugom yrnepopa (1V),
rmnoTesa rnobanbHoro
noTensieHns Knumara,
napHWKoBbIN addekT. YronbHas
KucroTa u eé conu, nx
dusnyeckne n xmumm4eckme
CBOWNCTBaA, NoslyyeHue u
npumMmeHeHune. KavectBeHHasd
peakumsa Ha kKapboHaT NOHBbI.
VMcnonb3oBaHne kapboHaToB B
ObITy, MeguuUMHeE,
NPOMbILUNEHHOCTUN U CENbCKOM
xo3sauncTse. [lepBoHayanbHble
NOHATUA 00 OpraHM4YecKmnx
BELecTBax Kak 0 CoeanHeHMAX
yrnepoaa (MeTaH, 3TaH 3TUMeEH,
aueTuneH, aTaHon, MuuUepuH,
yKcycHasa kucnorta). [NpupoaHbie
NCTOYHUKN YrNEeBOLOPOLOB
(yronb, NnpypoaHbIN ras, HedTb),
NPOAYKTbl NX NnepepaboTkm
(6€eH3MH), nx ponb B ObITY 1
NPOMbILWNEHHOCTU. [MoHATME O
OMONOrnMYEeCcKn BaXKHbIX
BeLLleCcTBax: xupax, benkax,
yrneBogax — u UX ponun B XXMN3HU
yernoseka. MaTtepuanbHoe
€[MHCTBO OpraHN4eckmux u

cunukaToB), crnocobbl Nx
Nony4yeHusl, NPUMEHEHMNE U
3Ha4YeHue B NPUPOAE U KU3HU
yenoseka. OBbACHATbL NMPUYMHHO-
CNeACTBEHHYKO CBSA3b: CTPOEHME
BellecTBa — CBOMCTBA —
NPUMEHEHNE — Ha NpuMepax
coeuHeHun yrnepoaa u
KpemHus. Onpegenatb kapboHaT-
N CUNNKaT-UOHbI B pacTBOpeE.
OBBbACHATL CYLLHOCTb
3KONorndecknx npobnem,
CBS13@HHbIX C HAXOXAEHNEM
YIMEKNCIIOrO ra3a B OKpy»katoLemn
cpege. NMoaTeepxpatb
0CcobEeHHOCTHM cocTaBa
OpraHMYecKkux BELECTB
npumMepamm MnpoCTbIX
coefVHeHun (MeTaH, 3TaH,
3TUNEH, alueTUneH, aTaHonm,
rMUUEPUH, YKCyCHas kucnoTta),
B3aMMOCBSI3b HEOPraHMYeCKMX
coeauHeHun yrnepoaa
NOpPraHNYeCKNX BELLIECTB.
OnucbiBaTh porb GENKOB, XXUPOB
N yrneBoaoB B
PYHKLMOHMPOBAHMM KMBbIX
OpraHn3moB, COCTaB NPUPOLHbIX
NCTOYHMKOB YrneBoaopoaoB, UX
ponb B 6bITY 1
npombiwneHHocTn. MNpoBoanTb
BbIYNCIIEHNS NO YPABHEHUAM
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BIX 3a7a4 I10 TEME
«Baxuenie
HEMETAJUIbl U UX

HeopraHU4ecknx CoeaANHEHUN.
KpemHuin, ero omsmyeckme n
XUMUYECKMe CBOMCTBA,
nony4yeHne n nNpuMeHeHue.

XUMNYECKNX peakuun.
MnaHupoBaTh M OCYLLECTBNATb
Ha NpakTuKe XuMMn4eckune
3KCNEPUMEHTLI, NPOBOAUTL

COCIUHEHUS»
CoeanHeHus KpeMHua B HabnoaeHns, genatb BbIBOAbI
npupoge. O6lwume npeacTtaBneHns | No pesynbTataM dKCnepumeHTa
006 okcnge kpemHusa (IV) n npu NpoBeaeHnn nabopaTopHbIX
KPEMHMEBOW KUCrOoTe. ONbITOB U NpakTU4ecknx pabor.
CwvnukaTbl, nx ucnone3osaHne B | Crnegosatb npasuniam

KonTponbnas .
ota No3 Bubmuoreka ObITY, MeguuuHe, GesonacHon paboTbl B

abota Ne3 no o
p _ LHOK NPOMbILWNEHHOCTN. BaxHenwmne | nabopaTtopum npwm

42 Teme «BaxHewmme ) .

https://m.edsoo.ru | CTPOUTENbHbIE MaTepUarnsi: NCNONb30BaHNM XUMNYECKOWN
HEMCTAJUIBL M X /00ae0e18 Kepamuka, CTEKIO, LIEMEHT, nocyabl 1 060pyA0BaHMS.
COCIMHCHUSD) 0eToH, xene3obeToH. Mpobnembl
6e3onacHoOro 1cnonb3oBaHUs
CTPOUTENbHbLIX MaTepuarnos B
noBcegHEBHOW KN3HMU.
O6mias O6Lwas xapakTepucTuka PackpbiBaTb CMbICI N3y4aeMblX
XapaKTEPUCTHKA XVIMUYECKUX SNTEMEHTOB — MOHATUA W NPUMEHATb 3TU
XUMHYECKUX MeTannoB Ha OCHOBaHWUM UX MOHATMSA MPU OMUCAHNM CBOWCTB
3JIEMEHTOB — nonoxeHus B MNepmnoguyeckom BELLECTB U NX NpeBpaLLeHuni.
METAJLIOB. BubnmoTeka CUCTEME XMMMUYECKMX 3rneMeHToB | O6bacHATL obLmne
MeTanmmueckas TIOK O.1. MeHgeneeBa n cTpoeHus 3a|<oVHomepHocm B MU3MEHEHUU
43 _ aTtomoB. CTpoeHve mMeTanmnos. CBOWCTB 351IEMEHTOB METarnoB U
CBSI3b U https://m.edsoo.ru . .
MeTtannunyeckasa CBA3b U NX COeAMHEHNI C y4ETOM
MeTaJlIndecKast /00ae103e
mMeTannmyeckas CTPOEHUSI UX aTOMOB.
KpHUCTaJUTMYeCcKast ..

p C e KpucTannuyeckasa peLuéTtka. XapakTtepusoBaTb CTPOEHME
perIeTKa. OneKTPOXUMMYECKUiA psia MeTannos, obLive pusmyeckme n
Dusndeckue HanpsHKEHUA MeTanmnoB. XMMWUYECKMe CBOMNCTBa
CBOWCTBA MCTAJIJIOB dunsnyeckme n xMmmndeckme MeTanmnoB. XapakrepnsoBaTtb

44 XUMHUECKHE Bubnnoreka ceoricTBa meTannos. Obwme obLwme cnocobbl nony4vyeHus
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CBOMCTBA ILHOK crnocobbl nony4eHuss metannos. | metannos. OnuckiBaTth Crocobbl
METLIOB. https://m.edsoo.ru | MoHATHE O KOPPO3MM METanNMoB, | 3alUTbl METANSIOB OT KOPPO3UU.
DIEKTPOXUMHYECK /00ae1156 OCHOBHbIE€ Cnocobbl 3aWmnThl UX CnepoBatb NpaBunam
uit st OT koppo3uun. Cnnaebl (cTasb, ©es3onacHon paboTbl B
o YyryH, AropantoMmHuim, bpoHsa) u | nabopatopumn npu
HATIPSKEH YryH, Orop pOH3a) paTopum np )
U NX NpUMeHeHne B BbITy 1 NCNONb30BaHNN XUMNYECKOWN
MCETAJIJIOB o
NMPOMbILWNEHHOCTU. XMMUYECKUA | nocyadbl 1 obopyaoBaHuUS.
Ob1ue crocoos! aKcnepuMeHT: [leMoHcTpaLumu: Mpon3BoanTb BbIYUCIIEHUS MO
MOTy4CHUs O6pa3subl MeTanmnos 1 CniaBoB.. YpaBHEHNSAM XMMNYECKNX
MeTaiuioB. CIijiaBhl. Eubs M3yyeHne pe3ynbTaToB KOPPO3MKN | peakuni, ecnm OavH 13
Beraucnenus mo HoIHoTeKa MeTannos (BO3MOXHO peareHToB COAEPXKUT NPUMECHU.
45 ypaBHEHUAM HOK ncnonb3oBaHue YyacTBoBaTb B COBMECTHOW
https://m.edsoo.ru
XAMAGECKIX 100RE 1156 BMAeoMaTepumarnos). pabote B nape wunu rpynne.
peaKIyii, ecii fU3e. 00 JTabopaTopHbIie onbIThbI: Mcnonb3oBaTb Npu BbINOSIHEHUN
b .
O3HakoMneHwune ¢ obpasuamm y4eOHbIX 3a0aHUN TEKCTbI
OJIVH U3 PEarcHTOB
MeTanmoB 1 ChNnaBoB, MX y4yebHUuKa, CrnpaBOYHble
COACPKUT IPUMECH
dusnyeckumm mMaTepwuarnbi.
Bubmmoreka cBowcTBamu.BblumcneHus: no
IorsTre 0 LIOK YPaBHEHNSIM XMMUYECKMX
46 | xopposum https:/m.edsoo.ry | PEaKUNI, €Crin OANH 13
METaJIJIOB /00ae1278 peareHTOB COOEPXUT MPUMECH.
bubnmmoreka )
LLlenoyHble meTannbl: nonoxeHne | O6bACHATL 0bLwme
[lenounbie LIOK N
47 B Nepunoanyeckon cucteme 3aKOHOMEPHOCTU B U3MEHEHUU
MeTaJLIB! https:/m.eds00.Iu | y\iueckux anemenTos O.U. CBOIICTB 3/IeMEHTOB MeTarsioB 1
/00ae14b2 MeHpeneeBa, CTpOEHNE UX WX COeANHEHWI B rpynnax c
bubnmoreka aTOMOB, HaxoXaeHve B Npupoae. | y4ETOM CTPOEHUS NX aTOMOB.
Oxcuanl 1
LHOK dusnyeckme n xmummyeckme XapaktepusoBaTtb pusmyeckme un
48 THUAPOKCH]IBI . .
https://m.edsoo.ru | CBONCTBa (Ha Npumepe HaTpusa U | XMMUYeCKne CBOMCTBA NPOCTbIX
HaTpusia U KaJInus
atp an /00ael4b? kanus). Okcuabl 1 rmgpokecuabl BELLECTB MeTarnnoB 1 uUx
[Llen09HO3eMeTbH BHGmMoTeKa HaTpusa u kanusa. lNMpumeHeHune coefvHeHun (OKCMﬂf)B,
49 LLENOYHbIX METanMoB 1 Ux rmapoKcMaoB, conen), cnocodbl

bIC MCTAJJIbI —

NOK
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KaJIbLIMA U Maroui

https://m.edsoo.ru

/00ael5e8
. bubanoreka
Baxueiiniue OK
50 COEINHEHUS 1
N https://m.edsoo.ru
AP /00ae15¢e8
O06006111EHE U
51 CUCTEMATH3AIIIS
3HAHUH
. bubanoreka
JKécTtkoCTh BOIBI U OK
52 CIOCOOEI €6 I
CTDAHCHIS https://m.edsoo.ru
yerp /002e1886
[IpakTuueckas
Bbubanoreka
pabota Ne 6 1o OK
53 teMe "XKécTkocTh 1
BOIBL I METOLEL 68 https://m.edsoo.ru
A "H /00aelae8
yCTpaHEHUs
bubanoreka
54 AmoMuHUH LOK
https://m.edsoo0.ru
/00aelc64
AmpoTepHbie bubanoreka
o LHOK
55 CBOWCTBA OKCHIA U
- . https://m.edsoo0.ru
APOKCHA /00aelc64
Bbubmanoreka
56 Keneszo I[HOK

https://m.edso0.ru

coeAHEHUN.
LLlennoyHo3eMenbHbIE MeTan bl
MarHMm n KanbL WA NOMNOXEHWe B
lNepuognyeckon cucrteme
Xummyeckmx anementos [.U.
MeHpeneeBa, CTpoeHme nx
aToOMOB, HaxoXOeHue B npupoge.
dusmyeckme 1 xmMmmuyeckmne
CBOWCTBA MarHusi U KanbLus.
BakHenwune coegnHeHuns
Kanbums (oKkcua, rmapokema,
conn). XKEcTkocTb BOAbI U
cnocobbl e€ ycTpaHeHus.
ANIOMUHMIA: NONOXEHNE B
lNepuoagndeckon cucteme
XumMmnyeckux anemeHTtos [.U.
MeHngeneeBa, CTpoeHne aToma,
HaxoXOeHue B Npupoae.
dunsnyeckne n XxMMmmnyeckme
CBOWCTBA artoMUHUS.
AMGOTEPHbIE CBONCTBA OKCMAA
W rmgpokcmaa antoMuHUS.
>Keneso: nonoxexHune B
MNepuoanyeckon cucrteme
XumMmunyeckux anemeHtos [O.U.
MeHpoeneeBa, CTpoeHne aToma,
HaxoXdeHue B Npupoae.
dusmyeckne 1 xmMMmmyeckmne
cBowcTBa xenesa. Okcuabl,
rmapokenabl u conu xernesa (1) n
xenesa (Ill), ux coctas, cBOMCTBA
1 nonyyeHve. XuMn4eckum

NX NOny4veHus, NpUMEHeHne n
3Ha4yeHne B NpUpPoOAE Y XMU3HU
YyernoBeka. YcTaHaBnmBaTb
NMPUYUHHO CNeACTBEHHYIO CBA3b:
CTPOEeHWe BellecTBa — CBOWCTBA
— NPUMEHEHNEe — Ha NpuMepax
n3y4yaeMblX BELLECTB.
PacnosHaBaTb C NOMOLLbIO
KayeCTBEHHbIX peaKkuui NOHbI
MeTasnmnoB: MarHus, Kanbuus,
antoMuHusA, unHka, xenesa (ll) n
xenesa (Ill), megu ().
[okasbiBaTb aMOTEPHbIN
XapakTep OKCMAOB U
rMOPOKCMAOB antoMUHUSA U

uunHkKa. MnaHnposaTthb K
OCYLLECTBMATb Ha NpakTuke
XMMUYECKNE IKCMEPUMEHTHI,
nposBoauTb HabnogeHus, aenatb
BbIBOAbI MO pe3ynbTatam
3KCneprvMeHTa Npu NpoBeaeHnm
nabopaTopHbIX OMNbITOB U
npakTnyeckmx pabot. CnegosaTb
npasunam 6esonacHon paboTbl B
nabopatopum npwu
NCNONb30BaHUN XUMNYECKON
nocyabl 1 06opyaoBaHUS.
Mpon3BoanTb BbIMUCTIEHMS MO
XUMNYECKUM YPaBHEHMUSIM.
YyacTBoBaTb B COBMECTHOW
paboTe B nape unu rpynne.
BbicTpanBaTb pasBEpHyThle



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

/00ael1d86

57

Oxcupl,
THIIPOKCHUJIBI H
conu xene3a (1) u
xenesa (1)

bubnmmoreka
LHOK
https://m.edsoo.ru

/00ae35e6

58

O06001IeHre 1
CUCTEMATH3ALHA
3HaHUU

59

[IpakTnueckas
pabota No 7.
Pemenne
SKCIEPUMEHTAJIbH
BIX 33/1a4 10 TEME
«Baxnenmue
METAJLTBI U UX
COEMHEHHUS»

bubmmoreka
LHOK
https://m.edsoo.ru

/00ae3de8

60

Brruucnenus mo
YpPaBHEHUSAM
XUMHYECKUX
peakuuii, eciu
OJINH U3 PEarcHTOB
J1aH B U30BITKE UIN
COIECPIKUT
MIPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXOJa MPOJIyKTa
peakuuu

Bubnnoreka
HOK
https://m.edsoo0.ru

/00ael750

61

O0600111eHE U

3KCNnepuMeHT: [leMoHcTpaumm:
OcobeHHOoCTM B3anMoaencTBuS
oKcuaa Kanbuus u HaTpusa
BOOOWN (BO3MOXHO
ncnonb3oBaHne
BMAeomMarTepumarnos).
OkpawuBaHne nnaMmeHn noHamm
HaTpuWs, Kanus u Kanbums
(BO3MOXHO Mcnornb3oBaHne
BMAeoMarTepuanos)
WcecnenoBaHne CBOMCTB XKECTKOM
Boabl. Mpouecc ropeHus xenesa
B Kucnopoge (BO3MOXHO
ncnonb3oBaHmne
BMgeomartepmarnos).
JlabopaTopHble OMbIThbI:
lMpoBeaeHne Ka4eCTBEHHbIX
peakunin Ha MOHbI (MarHums,
Kanbuus, antoMUHKS, LUMHKA,
xenesa (I) nxenesa (lll), mean
(), onucaHne NpusHaKkoB nX
npotekaHus. MiccnegosaHne
amMdOTEepPHbIX CBONCTB
rmapokcmaa antoMmnHUS u
rmgpokcmga unHka.BblumncneHus:
Mo ypaBHEHUSIM XMMUYECKNX
peakuun, ecnu oaunH u3
peareHToB AaH B U3bbiTke Wnn
COAEPXKUT NPUMECK; MaCcCOBOW

[ONY BbIXOA4a NpoayKTa peakuuu.

NMUCbMEHHbIE U YCTHblE OTBETHLI C
OMopon Ha MHopmMauuio 13
y4yeBHMKa 1 cnpaBOYHbIX
MaTepuanos, rpaMoTHO
ncnonb3oBaTb U3YYEeHHbIN
NOHATUNHBINA annapaT Kypca
XUMUN.



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

cucreMarmn3anuia

3HaHUHI
KontposbHas
pabota Ne4 o

62 Teme «BaxkHeiinume
METaJIJIBI U UX
COCTUHCHUS

XapakTepu3oBaTtb poSib XUMUM B
Bemecrsa 1 bubnnorexa BellecTBa v MmaTepuans B pakTep & P
. asnu4yHbIX cdepax
g3 | MATCpHalblB LHOK NOBCE/IHEBHOM XM3HM Yenoseka. | pax-
MMOBCETHEBHOM https:/m.eds00.1U | Besonachoe MCMONb30BAHME AeATEeNbHOCTM noaen, OCHOBHbIE
. | BellecTBa U MaTepuanbl,
’KU3HU YeJIOBEKA /00ae3f50 BELLECTB M XMMUYECKUX peakLuii t P
X B GbITy. MNepBas nomoLlb Npu MPUMEHACMBIE B AM3HN
MMHIHCCKOC Bubmoreka AMAYOCKITX OAKOraX i COBPEMEHHOIO YerioBeka.

64 SATpIBHERne HOK oTpaBneHnsax. Xummudyeckoe ObbscHsATL yenosus
OKPYKaOLIeH https://m.edso0.ru sarpsiaHeHve -oxpy>|<arou_|,e17| 6e30MacHOro UCMOnb30BaHMst
cpebl /00ae4270 BELLECTB N XUMUYECKUX peaKLinii

cpeabl (NpegenbHas gonyctumas
B 6bITy. AHanuanposaTb U
KOHLIeHTpaums BewecTB. Ponb
KPUTMYECKM OLIeHMBaTb
XMMUWN B peLleHun
MHdOPMaLMIO O BIIUSHUN
PoITb XM B 5uG 3KOJOrMYecknx npobnem.
HOJINOTEKA . NPOMBILLNEHHOCTHU, CENbCKOro
XUMUYECKUNIA SKCNIEPUMEHT: .
peleHnmn HOK ) X0391CTBa, TpaHcnopTa v Ap. Ha
65 HemoHcTpaummn: N3yyenune .
HKOJIOTMYECKHUX https://m.edsoo0.ru COCTOsIHWE OKpYyXaloLen cpeabl.
o6pa3yoB matepumanos (CTekno,
pobiem /00ae4270 YMeTb okasbiBaTb NepByto
cnnaebl METANSOB, NOSIMMEPHbIE
NMOMOLLb MPU XUMUYECKUX OXKOrax
maTtepuarnsbl).
N OTpaBreHnsX.
PesepBHBIit ypoxk. bubnmoreka

66 O6o0wmenue u LIOK
CUCTEMAaTH3aAIUS https://m.edsoo.ru
3HaHUH /00ae0d0a



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

Pe3epBHblii ypok. bubnuorexa
O6o06mmeHue u HOK
67 1
CHCTeMaTH3amus https://m.edsoo.ru
3HaHUH /00adb33c
PesepBHbIit ypoxk. bubnuoreka
O6o006mmeHue u HOK
68 1
CHCTeMaTH3amus https://m.edsoo.ru
3HaHUH /00ad9ch2
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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