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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMHHM Ha ypOBHE OCHOBHOI'O OOIEro oOpa3oBaHHs COCTaBJIEHa Ha OCHOBE
TpeOOoBaHUIl K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrasieHubix B PI'OC 00O, a Takxe Ha OCHOBE (eepaabHOi paboueii mporpaMmbl
BOCIHUTAHUS U C YUETOM KOHILICTILIUY MPENoIaBaHus yueOHOro npeamera « XumMus» B 00pa3zoBaTesIbHbIX
opranusanusax Poccuiickoit denepanun.

[TporpamMma no xumMuu Aa€T NpeaCTaBICHUE O 1IeJIAX, 00IIel cTpaTeruu o0yueHus, BOCIIUTAHUS U
pa3BUTHS 00YYAIONINXCS CPEACTBAMHU yUEOHOT0 MpeIMETa, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
coJiep;KaHue, MpelycCMaTpuBaeT pacipeielieHne ero o KiaccaM U CTPYKTYpUpPOBaHUE 10 pa3zesiaM U
TEMaM IPOrpaMMbl [0 XUMHH, ONpPEIEISIET KOJMYECTBEHHBIE M KAuECTBEHHBIE XapaKTEPUCTUKH
COJIepKaHUsl, PEKOMEHIyEMYIO MOCJIEI0BAaTeIbHOCTh U3YUCHUS XUMHUU C YUYETOM MEKIIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00y4arouuxcs,
orpezesnseT BO3MOKHOCTH IIpeIMeTa JIIs peanu3aii TpeOoBaHui K pe3yibTataM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3ylbraTaM OOy4YeHHUS XMMHUU Ha YpPOBHE IleJield M3y4eHHUs MpeIMeTa U OCHOBHBIX BHUJIOB y4eOHO-
MIO3HABATEIBHOM JIESITETPHOCTH 00yYaIONIEToCs TI0 OCBOCHHUIO YUEOHOTO CO/ICPIKaHMSL.

3HaHME XMMHUU CIY>)KUT OCHOBOWM i (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIIEToCs, €ro
NPEJCTABICHUN O MaTepHaJbHOM EIMHCTBE MHPA, BAXKHYIO POJIb UTPAOT (HOpPMUpPYEMBIE XUMHEH
MPEJICTABICHUS. O B3aUMOIIPEBPAILCHUSX SHEPrUU M 00 SBONIOIMH BELIECTB B MPHUPOIE, O MyTIX
peteHust r100aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM, YHEPTeTUIECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, TPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXKHOCTEH /Il camMoOpa3BUTUS U (OPMUPOBAHUSA KYJIBTYPbI
JUYHOCTH, € 001Iel U (yHKIIMOHATLHOU IPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
HABBIKOB X CaMOCTOSITEIbHON Y4eOHOH JesTeIbHOCTH, 3KCIEPUMEHTAIBHBIX U HCCIIEI0BATENbCKUX
YMEHHH, HeOOXOIUMBIX KaK B IOBCEAHEBHOM KHU3HU, TaK U B TPO(HECCHOHATILHOM e TEIbHOCTH,

3HAKOMMT CO CHEeUM(PUKON HAyYHOTO MBILUICHHUS, 3aKJIabIBA€T OCHOBBI 11€JIOCTHOTO B3IJIsAa Ha
€MHCTBO IIPUPOBI " YeNI0BEKA, ABIIAETCS OTBETCTBEHHBIM 9TaroM
B (h)OpMHUPOBAHUH €CTECTBEHHO-HAYUYHOM IrPaMOTHOCTH 00yUaroLInXCs;

CHocoOCTBYeT (POPMHPOBAHUIO LIEHHOCTHOI'O OTHOILEHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa3oBaHUe 00yUarOIINUXCsl.

JlaHHbIe HanpaBiieHUs B 00y4YeHUH XUMUN 00€CTIeunBaOTCS CIIEU(BUKON cofiepKaHus yd4eOHOTro
npeaMeTa, KOTOPbIH SIBISETCS MeAarornyecky aJlaliTUPOBaHHBIM OTpa)keHHeM 0a30BOIl HayKu XMMHUU
Ha OIPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 001IIero oOpa3oBaHHs OPHEHTUPOBAaH Ha OCBOEHHUE
00yYaromyUMHUCsT CUCTEMbl TEPBOHAYAIBHBIX TOHATHUH XMMHH, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAUYMMBIX MOHATUH OPTraHUYECKON XUMUH.

CrpykTypa cofep:kaHusi IpOrpaMMBbl 110 XUMHUH cpOPMHUPOBAaHA HA OCHOBE CHCTEMHOI'0 MOIX0/1a
K e€ n3yuenuto. CoaepkaHue CKIIaAbIBA€TCs U3 CUCTEMbI TOHSITUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE
U CHCTEMBbl MOHATHH O XUMHYeCKOW peakuuu. OOe 3TH CHUCTEMbI CTPYKTYpHO OpPIraHM30BaHbI 110
MPUHIIMITY [TOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEICTaBICHUN pPa3HOTrO
YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHUS O CTPOEHUH aToMa U XMMHUYECKOH CBSI3H;

— MpeCTaBICHHUH 00 IEKTPOIUTUYECKON TUCCOLMAIIMH BEIIECTB B PACTBOpaXx.

Teopernueckue 3HAHUS pacCMATPUBAIOTCS HAa OCHOBE OSMIIMPUYECKH TOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATENLHO OT OJHOTO YPOBHS K JAPYTOMY, BBIIOJHSS
GyHKIUM OOBSCHEHUS U MPOTHO3HPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJIYyUYEHHUS N3yYaeMbIX BEILECTB.

OcBoeHue nporpamMmbl 10 XUMHUHU CITOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKON
COCTABJIAIOLIEN HayYHO! KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM NPUPO/bI, IEHHOCTHOI'O OTHOILIEHUS K



HAay4YHOMY 3HAaHUIO U METOJaM IO3HAHWS B Hayke. M3yueHune XMMHUHM MPOUCXOIUT C MPUBICYCHUEM
3HaHWI U3 paHee U3YUYEHHBIX YUeOHBIX MpeaMeToB: « OKpyxkaromuii Mupy, «buomorus. 5—7 kinacce» u
«Pu3uka. 7 Kiacey».

[Ipy M3yyeHUM XUMHUU TPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUUYECKOW JESITENIbHOCTH YEJIOBEKa M KaK OJIHOTO M3
KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajaya yueOHOIro MmpeAaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYECKHX 3HAHUM — BaXKHEUIIMX (HAKTOB, MOHITHH, 3aKOHOB U TEOPETHUYECKHUX IOJIOKEHUM,
JOCTYIHBIX 0000IIEHNI MHPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HayYHBIM
METOJIaM TTO3HAHUS MPH M3YyYCHUU BEIIECTB U XUMHUYECKUX pEakiuid, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEJILHBIX YMEHHI U UX IPUMEHEHUH B y4eOHO-1103HABATEIbHON U Y4eOHO-HCCIIe10BaTEIbCKOM
JESITEIIbHOCTH, OCBOCHUHU TIPABHII OE30MMACHOTO OOPAICHHS ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Tpu n3ydyeHnn XUMHUU Ha YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHus Ba)KHOE 3HAUCHUE PUoOpenn
TaKue 1eJIH, KaK:

—(dopMupoBaHNE HWHTEIUICKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO,
COTPYJIHUYECTBY, CAaMOCTOATEILHOMY MPUHSATHIO PEHICHUI, CIOCOOHON aganTHpOBaThCs K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

—HalpaBJICHHOCTh ~ OOy4YeHUSI Ha cHCTeMaTHdeckoe mpuollieHre oOydaromuxcs K
CaMOCTOSITENIbHOM TO3HABATENbHON MEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (HOPMUPYIOIIUM
MOTHBALIUIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

—obecriedyeHre  yCIOBUHM, CIOCOOCTBYIOIIMX  MPUOOPETEHHI0  OOYYaIOIIMMHUCS  OIbITa
pa3HOOOpa3HON [IeATENbHOCTH, TIO3HAHHUS M CAMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUOB JICATEIbHOCTH;

— opmupoBanue obmelt PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHONU TPAMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATh W OILICHUBATH SIBICHUS OKPY)KAIOIIETO0 MHUpPA, HUCIONb3ys 3HAHUA U OIIBIT,
MOJTyYCHHBIC TIPY U3YYCHUH XUMHUHU, IPUMCHSTh X IPU PEIICHUU MTPOOJIEM B TIOBCETHEBHOM KU3HU U
TPYZIOBOH AESATEIbHOCTH;

—dopmupoBaHre y O0OYyYaOIIUXCS TyYMAHHCTUYCCKUX OTHOIICHHN, TOHUMAHUS IICHHOCTH
XUMHUYECKHUX 3HAHHUN TSI BBIPAOOTKH YKOJOTHYECKH IIeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJIOBOMH
JIEeATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO 30POBbs U OKPY>KAIOUIEH MPUPOJTHON CPEbL;

— pa3BUTHE MOTHBAIIMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHUS OOIIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HANPaBIEHHOCTHU JabHEHIIIET0 00yUYeHHUSI.

OO0miee 4YKCIIO YacoB, OTBEAEHHBIX [JIsi M3yYEHUS] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBnser 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacos
(2 yaca B HeziemIO).



COILEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUS

IIpeamer xumun. Posib XUMHUM B KU3HM 4Yel0oBeKa. XUMHUSA B CUCTEME HayK. Terna U BelecTsa.
®u3nueckue CBOWCTBA BELIECTB. ArperaTHoe CocTOosiHME BewecTB. [IoHATHE 0 MeToAaxX MO3HaHUsS B
xuMud. Yucteie BemiecTBa U cmecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 37eMeHThl. CHMBOJIBI XUMUYECKUX A1eMeHTOB. IIpocTeie n
CJIOXHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckasi popmyrna. BaJeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENBHAS aTOMHasi Macca. OTHOcUTEIbHAs MOJIEKYJIsipHas Macca. MaccoBast
JI0JIsI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomnyectBo Bemectsa. Monbs. MomsipHas Macca. B3auMoOCBs3b KOJIMYECTBA, MacChl U 4YHCIA
CTPYKTYPHBIX €UHHUII BelecTBa. PacuéTsl mo Gpopmynam XUMUYECKHX COCTUHEHUI.

@u3nyecKue U XUMUYECKUE SBICHUS. XUMHUUECKas peakluys U €€ MPU3HAKU. 3aKOH COXPaHEHUS
Macchl BelIecTB. XUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKHX peakuuil (CoequHEeHHs,
pa3liokKeHUs1, 3aMEeILIEHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMMUYECKON IIOCYyAOHM, MpaBujamMH padoThl B JabopaTopuu U IpuéMaMu
oOpaitieHus ¢ 1a00paTOpHBIM 000PYI0OBaHHEM, U3yUYEHUE U OMHCaHUE (PU3UIECKIX CBOMCTB 00pasiioB
HEOpPraHMYECKUX BEILECTB, HaOI0feHHe (pru3nuecKkux (IJIaBICHHE BOCKA, TAasHUE JbJla, PacTUPAHUE
caxapa B CTyNKe, KUIEHHWE W KOHJEHCAIMs BOJbI) U XUMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAaHUE
MEJHOM MPOBOJIOKH, B3aUMO/IEHCTBHE MEJIa C KUCIOTOMN) IBJICHU, HAOII0JeHUE U ONMCAaHUE TPU3HAKOB
MPOTEKaHUs XUMHYECKHX pEaKIMil (pa3joKeHHe caxapa, B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C
xyopuaoM Oapus, pasznoxenue ruapokcuna meau (1) mpu HarpeBaHuM, B3auMOJCHCTBHE Kee3a C
pactBopom comu Mmemu (II), uzyueHme cmocoOOB pas3ieneHUs CMeceil: C IMOMOIIbI0 MarHuTa,
¢uibTpOoBaHME, BBIAPUBAHUE, AUCTUIUIALNSA, XpoMaTorpadus, NPOBEIEHHE OYUCTKU I1OBAPEHHOMN
coNM, HaONIOJICHWE U ONHCAHHWE pPEe3yJIbTaTOB TMPOBEACHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH
COXPaHEHHUs MacChl, CO3JAHUE MOJIETIEH MOJIEKYJI (ILIapOCTEPIKHEBBIX ).

Baskueiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucimopos — anemeHT u mpocTtoe BemecTBo. Haxoxnenue
KHACIIOpO/a B MpuUpoje, (HU3MYEeCKHe M XUMHUYECKHe CBoOWcTBa (peakuuu ropeHus). OKCUabL.
[Ipumenenue xuciopoaa. CrocoObl MOMy4YEHUsT KUCIOpOAa B JaOOpaTOpPUU M TPOMBIIIICHHOCTH.
Kpyrosopot kuciopoaa B npupozae. O30H — aimnoTponHast MOAU(UKAILUS KHCIOPOa.

TemoBoit  3¢ddexT XuMHUUECKONW peakluu, TEpPMOXUMHUYECKHE YpaBHEHHs, DOK30- U
OHAOTEPMUYECKHE peakuu. TOIMBO: yroib U MeTaH. 3arpsA3HEHNE BO3/lyXa, YCUIEHUE TAPHUKOBOTO
s dexTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHnT u npocrtoe BeniecTBo. HaxoxaeHue Bojoposa B Mpupoje, puzndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOOBI oayueHus. KucioTs! u comu.

MossipHblil 00bEM ra30B. Pacy€rbl 1o XUMHUECKUM ypaBHEHUSIM.

®usnueckue CBOMCTBA BOAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBILIEHHBIE PACTBOPHI. PacTBOpUMOCTH BelIeCcTB B BoJe. MaccoBas 101 BEILIECTBA B PAaCTBOPE.
Xumuueckue cBorcTtBa BOJbl. OcHoBaHus. Ponb pacTBOpOB B NpUPOAE W B JKA3HU YEJIOBEKA.
Kpyrosopot Bozsl B ipupojie. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA PUPOJHBIX BOJ.

Knaccudukanust Heopranmveckux coenuHenuit. Oxcuaesl.  Knaccudukamuss  OKCHIOB:
cojeoOpa3zyromue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) M HecojeoOpasyromue. HomeHkmatypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOKMCTBA OKCUAOB. [lomydeHne okcHuIoB.

OcnoBanus. Kimaccudukaryst ocHOBaHUHN: MIENOYN U HEPACTBOPUMbIE OCHOBaHMsA. HoMeHKaTypa
OCHOBaHMH. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMi1. [lomyuyeHrne oCHOBaHUM.

Kucnotsl. Knaccudukamus xucnor. Homenknarypa kucinor. Pusuueckue M XUMHYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilosnyyenne kucior.

Conu. Homenknarypa coneil. @usnueckne 1 XuMu4yeckue cBoiictaa coinell. [lonydyenue cosneil.

I'eneTndeckas CBA3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHNMN.

Xumuueckuii IKcnepumenn.



Ka4eCTBEHHOE OIpeesieHue COJEpKaHUsd KHUCIOpoAa B BO3/AyXe, IOJIyueHHe, coOHpaHHe,
pacrio3HaBaHME€ M HW3Y4YEHHE CBOWMCTB KHCJIOpOJa, HAOMIOJEHUE B3aUMOJCIHCTBUS BEILIECTB C
KHCIIOPOJIOM M YCIIOBUS BO3HMKHOBEHMSI M NPEKpalleHMs] TOpeHMs (Moxkapa), O3HAKOMJIEHHE C
o0Opa3laMu OKCHJIOB M ONHCAHHME WX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacllO3HABAaHUE U H3YYCHUE
CBOMCTB BojiopoAa (ropenue), B3aumojeiicTsue Boaopojna ¢ okcugom wmeau (II) (BozmoxkHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaoB), HaOIOJIeHHe OOpa3lOB BEIIECTB KOJIMYECTBOM 1 MOJb,
UCCIIeIOBaHNE 0COOEHHOCTE pacTBOPEHUS BEILECTB C PA3IUYHON PacTBOPUMOCTBIO, IIPUTOTOBJICHUE
pPacTBOPOB C OIpPEAEIIEHHOW MacCOBOM [0JIed PacTBOPEHHOIO BELIECTBA, B3aMMOJICHCTBHE BOJIBI C
MeTauiaMu (HaTpUEM U KaJibliueM) (BO3MOXKHO HCIIOJIb30BAaHWE BUICOMATEPUATIOB), MCCIECIOBAHHUE
00pa3l0B HEOPraHMYECKHX BEIIECTB pa3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS OKpacKu
MHAMKATOPOB B pacTBOpax KUCJIOT M IEIoYeil, u3ydyeHue B3aumojeicTBus okcuga meau (II) c
pacTBOPOM CEpHOM KHCIOTBI, KHUCJIOT C METaulaMM, pPEAKUUd HEUTpaau3aluy, [OJIyYeHUue
HEPaCTBOPUMBIX OCHOBAHHUM, BBITECHEHHME OJHOIO MeETajlla JPYTMM M3 PacTBOpPA COJH, PELICHUE
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxxHennme Ki1acchl HEOPraHUYECKUX COSAMHEHUIN.

Hepuoauveckuii 3akon u Ilepuogmueckas cucrema xumuyeckux 3viemenros JI. H.
MenpeneeBa. CrpoeHne aTomMoB. XHMHYeCKasi CcBfA3b. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIC
peakumuu

[lepBble MOMBITKH KiIacCU(PHUKAIMU XMUMHUYECKUX 3JieMeHTOB. lloHATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE M ILE€JIO0YHO3EMENbHbIE METaJlIbl, IaJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(poTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHTos [[. M. Menneneena.
Kopotkonepuoanas u juaHonepuoanas Gopmsl [lepuoanueckoil cucTeMbl XUMUYECKUX SJIEMEHTOB
. . Menneneena. [lepunoas! u rpynnbl. PU3NYECKUN CMBICH MOPSIKOBOIO HOMEPA, HOMEPOB MEpUO/Ia
Y TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX siaep. M3otombl. Dnekrponsl. CTpoeHHE 3JIEKTPOHHBIX
o0osiouek aromoB mepBbix 20 xumuueckux snemeHnToB [lepuonuyeckoii cuctemsl J. M. Menneneena.
XapakTepucTUKa XMMHYECKOIO 3JIEMEHTA II0 €ro ImnoiokeHuto B Ilepumonmueckoinn cucreme [l.
. Meunneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS pPaJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAIIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOIAM.

3unauenue [lepuonnyeckoro 3axkoHa u Ileproanueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB JUIS
pa3BUTHA HayKu U npaktuku. [. . MenzaeneeB — y4€HbIN U TpaXkI1aHNH.

Xumudeckasi cBsizb. KoBaneHTHas (MOJIspHAs U HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTh
XUMHYECKHX 3JIeMEHTOB. FloHHas1 CBS3b.

Crenenb oxucieHus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl okucieHus u
BOCCTAHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3yueHne o0paslloB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOACHCTBUE THIPOKCUIA LIMHKA C
pacTBOpaMu KHCJIOT U IIEI0YeH, MPOBEJIEHNE ONBITOB, WILTIOCTPUPYIOIMIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTaHOBUTEINIbHBIX peakIii (TopeHue, peakliuu pa3aokKeH!s, COeTUHEHHS).

Mescnpeomemmnie ceasu

Peanu3zanus MeXNpeaMETHBIX CBA3E€H MPU M3YUEHHHM XMMHH B 8 KJIaCCE OCYIIECTBISETCS Yepe3
UCIIOJIb30BaHNE KaK OOIIMX €eCTEeCTBEHHO-HAyYHbIX TMOHATUN, TaK U TMOHATHH, SBISIOUIMXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSATHS: HAy4yHBIM (akT, TUIIOTE3a, TEOpHsl, 3aKOH, aHAJU3,
CHHTE3, KJIacCU(pUKaLUs, TePUOJUUHOCTh, HAOIIOIEHHE, SKCIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHUE,
MO/IEJIb, SIBJIICHHE.

®usnka: MaTepus, aToM, dIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIN, U30TOIIbI, PaINOAKTUBHOCTb,
MOJIEKyJIa, JIEKTPUYECKHUI 3apsj, BELIeCTBO, TeI0, 00BbEM, arperaTHoe COCTOSHUE BEIeCTBa, ras,
¢u3nuecKkre BeTUUYHHBI, €IMHUIIBI U3MEPEHHsI, KOCMOC, TUIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOMAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.



9 KUIACC

BemecTtBo M XUMHYeCKas peaKuust

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux snemenTos [[. M. Menneneena.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, Kajius, KaJbLiUg W HMX COECIUHEHUH B COOTBETCTBUU C IIOJOKEHUEM DJIEMEHTOB B
[Teproanueckoi cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BenlecTBa: BUAbI XUMUUYECKOM CBSI3U. TUIIBI KPUCTAJUIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUJJA XUMUYECKOU CBA3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUYECKUE CBOWMCTBA BEIIECTB,
OTHOCSILIMXCSA K Ppa3IM4HbIM KJIaccaM HEOPraHWYECKUX COCIUHEHUH, TIEHETUYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHUYECKHX peakUuil MO pa3iuyHbIM IpH3HAKaMm ([0 YUCIy M COCTaBY
YUYaCTBYIOUIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTETNeHEH OKUCICHUS
XMMHUYECKHX 3JIEMEHTOB, M0 OOpaTMMOCTH, 110 YYaCTHIO KaTalu3aropa). JK30- U HHJIO0TEPMUUYECKHE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

[Tonsatue o ckopoctu xumuueckol peaknuu. Ilonsatue 00 o0OpaTMMBIX U HEOOpaTHMBIX
XUMHUUYECKHUX peakuusix. [IoHATHE O TOMOreHHBIX M I'eTepOoreHHbIX peakuusax. [loHsTue o xartanuse.
[TonsiTue 0 XMMHUYECKOM paBHOBECHHM. (DAKTOPBI, BIMAIOIIAE HA CKOPOCTh XMMHMUYECKON PEaKLHUH U
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE  pEaKIMM,  JIEKTPOHHBIH  OajaHC  OKUCIUTENBHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBieHUE YpaBHEHUM OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM
C MCII0JIb30BaHUEM METO/1a JIEKTPOHHOIO OajaHca.

Teopust 371EKTPOIUTUYECKON AUCCOLUALINH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTnoHbI, aHHOHBI.
MexaHn3M Jucconuanuy BEIECTB C pa3IMYHbIMU BUJJAMU XUMUYECKOU CBsA3H. CTENeHb NUCCOLMALINN.
CunbHbIE U CIIa0bIe SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHS MpPOTEKaHWs pEaKUUil HMOHHOrO OOMEHa, IOJIHbIE U
COKpalllEHHbIE HOHHbIE ypaBHEHMs peakuuil. CBolicTBa KHUCIOT, OCHOBaHMl M cojiell B CBeTe
NpeJCTaBIeHUH 00 ANIEKTPOIUTHYECKOH qucconmanui. KauecTBeHHbIe peaknuy Ha MOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenn.

03HAKOMJIEHHE C MOJIEJIIMU KPUCTAIIINYECKUX PEIIETOK HEOPraHMUECKHUX BEIIECTB — METAJUIOB U
HeMmeTaioB (rpadura U anmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATPHs), UCCIEJOBAHNE 3aBUCUMOCTH
CKOPOCTHM XHMHYECKOM peakuuu OT BO3JEHCTBUS  PA3IUYHBIX (PAKTOPOB, HCCIEAOBaHUE
JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOIECCA AUCCOLMALMM KHUCJIOT, IIEN0Yed U CoJyeh
(BO3MOYHO MCIIOJIb30BaHME BHMJIEO MATEPUAJIOB), MPOBEACHHUE ONBITOB, WIIIIOCTPUPYIOMINUX PU3HAKU
NpOTEeKaHUs peakuuil HoHHOro oOMeHa (0Opa3oBaHHMeE Ocajlka, BbIJENIEHHE ra3a, 00pa3oBaHUE BOJIbI),
OMBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX peakuil (ropeHue,
peakuuu pasjoKEHUs, COCIUHEHUsS), DPACIIO3HABAHWE HEOPraHWYECKMX BEIIECTB C IOMOUIBIO
KaueCTBEHHBIX pEaKlUii Ha MOHBI, pellIEHNE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/ibl 1 HX cOeJUHEHHSA

OO6mass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHne 1 GU3NIecKre CBOMCTBA MPOCTHIX BELIECTB — I'aJIOT€HOB. XUMHYECKHE CBOIMCTBA
Ha TMpuMepe XJopa (B3aUMOJIEHCTBHE C MeTaJlylaMH, HEMeTaJlJlaMH, IiejiouaMu). XJIOpPOBOJOPOI.
ConsiHast  KucIOTa, XMMHUYECKHME CBOICTBa, MOJIy4YeHHE, IpuMmeHeHue. [lelictBue xiopa u
XJIOPOBOJIOPOIa Ha OpraHu3M dejioBeka. BaxkHelme X10puabl U UX HAXOXKICHHUE B IPUPOJIE.

O6mas xapakrepucTuka 3neMeHToB VIA-rpymmnbel. OcOO€HHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe
crenieHn okucieHusi. CtpoeHrne U (QU3NYECKHEe CBOWMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnoTpornHble MOJUGUKAIMM KHCIOpOoJa M cepbl. XHMMHUYECKHe cBoicTBa cepbl. CepoBomopon,
CTpoeHHe, (U3NYECKHE U XUMHUYecKHe cBoMcTBAa. OKCHUIBI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX
okcusioB. CepHasi KUCIIOTa, (pU3MUECKUEe U XUMHUUYECKUE CBOMCTBA (0OIIMe Kak MpPeCTaBUTENs Kiacca
KHUCIIOT U creurduyeckue). XUMHUECKUE PEaKluu, JIeKallue B OCHOBE MPOMBIIIJIEHHOIO crocofa
MIOJTy4€HUs1 CepHOM KHUCIOTHI. [IpuMenenune cepHoil kuciaotbl. Conu CEpHON KHUCIOTHI, KAUeCTBEHHAs



peakuus Ha cyibdar-uoH. HaxoxaeHnue cepsl U €€ coelMHEHHI B IPHpoJie. XUMUYECKOEe 3arpsi3HeHne
OKpYXaroIiei cpeabl COSIMHEHHUSIMH Cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHUE BO3/yXa U BOJIOEMOB),
CHOCOOBI €ro MpeI0TBpAIICHUS.

OO61as xapakTepucTuka 371eMeHToB VA-rpyninbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
CTENEHU OKHCJICHUA. A30T, PacIpoCTpaHEHHWE B HpUpoze, (U3NYECKHe W XMMHUYECKHE CBOWMCTBA.
KpyroBopot a3ora B mpupoae. AMMHAK, ero (pu3nueckue U XUMHUYECKHUE CBOMCTBA, MOJyYEHHUE U
npuMeHenne. Conu aMMOHUS, UX (QU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBennas
peaxiusi Ha MOHbl aMMOHHMSI. A30THas KUCJIOTa, €€ mojdy4yeHue, Gu3nieckue u XUMUYECKUEe CBOMCTBA
(oOurre Kak MpeAcTaBUTENs Kilacca KUCIOT U crenuduueckue). Mcnoab30BaHue HUTPATOB U COJEH
aMMOHHSI B KayecTBe MHHEpAIbHBIX YJOOpPEHMHA. XUMHUYECKOE 3arpsi3HEHUE OKPY KaIoLIel cpeibl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIC OKIH, 3arps3HEHHE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
ajutoTporHble Mmoaudukanuu docdopa, puzndeckue u xumudeckue cBoictra. Oxcun gocdopa (V) u
docdopnas kucnora, pU3UUIECKUEe U XUMUYECKHE CBOWCTBA, MmoyrydeHue. McnonszoBanue GocdaToB B
KayecTBE MUHEPAIbHBIX YA00pEHUH.

OO6mmas xapakTepucTuka 31eMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIC
CTENEeHH OKUCICHHS. YTIJIepoJ, aUIOTPOIHble MOAM(PUKALNU, PacIpOCTpaHEHUEe B MPHUPOJE,
¢usznueckue M XxumMuueckue cpoiictBa. Ajcop6uus. Kpyrosopor yriepoxa B mpupone. Oxcuibl
yraepoaa, ux (Gpusn4eckue U XUMUYECKUE CBOICTBA, JEWCTBUE Ha JKUBBIE OPraHU3MBI, MOJIyYCHUE U
MPUMEHEHHE. DKOJIOTUIECKHE TPOOIIEMBI, CBSI3aHHBIE ¢ OKCHAoM yriepoaa (IV), rumoresa rimodaasHOro
MOTEIJICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas Kuciora U €€ Ccoilu, UX (QU3NYEecKue u
XMMHYECKHE CBOWCTBA, IOJIydeHHE W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[TepBoHavanbHbIE MOHATHSI 00 OPraHUYECKUX BELIECTBAX KaK O COEIMHEHUSX yrieponaa (MeTaH,
9TaH, OTWJIEH, AaleTHJIeH, JTaHOJ, TIUIEPUH, YKCycHas Kucnora). [IpupoaHble HCTOYHUKU
YTIEBOAOPOAOB (yroiib, IPUPOIHBIN ra3, HEPTh), MPOAYKTHI UX MepepaboTKH (OEH3HH), UX POJIb B OBITY
u nnpombIieHHOCTH. [ToHsATHE 0 OGMOTOrMYeCcKH BaXKHBIX BEIIECTBAX: JKUpaX, OelKax, yriieBoJax — 1 UX
pOJIK B )KM3HU YeoBeka. MaTepuaabHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUECKUX COSAMHEHUH.

Kpemuuii, ero ¢usznueckne 1 XMMUYECKHE CBOWCTBA, MoylyueHUe U npumeHeHune. CoequHeHUS
KpemMHusi B npupojne. OOmme npencrasienus o0 oxcuae kpemHus (IV) m kpemMHHEBOH KHCIOTE.
Cunmkarsl, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, 3xene300eToH. I[IpobGiembl 06€30macHOTO HCIOIB30BAHMS
CTPOUTENBHBIX MaT€pPHUajIOB B IIOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTBI, INPOBEICHUE
Ka4eCTBEHHBIX pEaKIUii Ha XJOPHI-UOHBI M HAONIOJEHHE TNPU3HAKOB WX IPOTEKAHHS, OIBITHI,
oTpakaromue (QU3MUECKHe W XUMHUYECKHE CBOWMCTBA TajloOTEHOB M HUX COEJMHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEpPHANIOB), O3HAKOMJIEHHME C oO0pa3lamMu XJOpUAOB (TaJIOT€HUOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ CoeTMHEHUSIMU (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHAJIOB),
Ha0JII0/IeHue Tpoliecca 0O0yIJIMBaHUs caxapa MoJ AeHCTBUEM KOHLEHTPUPOBAHHOW CEPHON KHUCIIOTHI,
U3y4eHHe XUMHUECKUX CBOIMCTB pa30aBlieHHON CEpHOM KHCIOTHI, TPOBEACHNE KAaUECTBEHHON peaKkLuu
Ha cyib(aT-uoH U HaOJI0/IEHUE NPU3HaKa €€ MPOTeKaH!sl, 03HAKOMJIEHHE C PU3NYECKUMU CBOMCTBAaMU
a3ota, (hocopa 1 UX COeTMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUAEOMATEPHAIIOB), 00pa3liaMu a30THBIX
u (GochopHBIX yI0OpeHUi, TOyYeHHE, COOMpaHue, paclio3HaBaHUEe W W3yYe€HHWE CBOWCTB aMMMAKa,
IPOBE/IEHUE KAaYEeCTBEHHBIX pEaKkIUil Ha MOH aMMOHHUS U (ocdaT-HOH M H3ydeHHE NPHU3HAKOB HMX
MPOTEKaHUs, B3aUMOJACWCTBHE KOHUEHTPUPOBAHHON a30THOM KHUCIOTBI C MeAblo (BO3MOXKHO
UCTIOJIb30BaHUE BUIEOMATEPUAIIOB), U3YyUEHHE MOJIeNIel KPUCTANTMYECKUX PEIIETOK amasa, rpadura,
¢bynnepeHa, 03HaKOMJIEHHE € TPOLECCOM aJcOPOLIUU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM
U YCTPOMCTBOM MpOTHBOrasa, IMOJIy4YeHHE, COOMpaHHe, pAaclO3HABaHWE M M3YUYCHHE CBOWCTB
YTJIEKUCIIOro Ta3a, MPOBEJeHNEe KaueCTBEHHBIX peakluuid Ha KapOOHAT M CHIIMKAT-HOHBI U M3y4YeHHUE
NPU3HAKOB UX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIYKIMEH CHIMKATHON MPOMBIIIJIEHHOCTH, PEIIeHNe
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BakHelne HeMeTallibl U UX COeTUHEHUS».

MeTanbl M MX COeIMHEHHUsI

OO61mas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJVIOB Ha OCHOBAHHUM UX IOJOXEHHS B
[Tepuoanueckoit cucreme xumudeckux 3nemeHToB Jl. 1. Menneneesa u crpoenus aromoB. CTpoeHue



MeTaJIJI0B. MeTayinyeckas CBA3b U METAININYECKash KpUCTAIIINYECKAsl PEIIETKA. DIEKTPOXUMHUECKUN
PN HaNpsDKeHW MeTayuioB. DU3MUYECKHME W XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crocoObl
MoJTydeHus: MeTauioB. [IoHITHE 0 KOPPO3HH METAIIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI UX OT KOPPO3HUHU.
Cnnagsl (CTalib, 4yTyH, JIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[Ilenoynble MeTaJUIbl: MOJOXKEHUE B llepuoandeckoil cUCTEME XUMHYECKHUX 3JIEMEHTOB /I.
W. MenpeneeBa, CTpO€HHUE UX aTOMOB, HaxOX/J€HUE B Ipupoze. Pu3nyeckue 1 XMMUYECKUE CBOKWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIbI U TUAPOKCHABI HATpHUs U Kanus. [IpumeHeHue ImenouHbIxX
METAJVIOB U UX COCIMHEHUM.

[[{erouHO3eMENBbHBIE METAJIBI MATHUM M KajbUui: IosnoxxeHue B Ilepuommyeckoint cucreme
xumuueckux asnemeHtoB /. W. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXIEHUE B MPUPOJIE.
duznyeckne U XUMUYECKUE CBOMCTBA MarHus W Kalblus. BaxkHelme coeuHeHns Kaablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B [lepuonnueckoii cucreme xumuueckux anemMenToB /. . Menneneesa,
CTPOCHHME aTOMa, HaxOoXKJIeHue B mpupoje. Puznueckue M XHUMHYECKHE CBOWCTBA AFOMHUHUSL.
AmMoTepHbIe CBOHCTBA OKCHIA U THIPOKCH/IA ATFOMHHHS.

Keneso: nmonoxenue B llepuoguueckoit cucreme xumuueckux snemeHToB [[. M. Menneneesa,
CTPOCHME aToOMa, HaXOXJACHHE B mpupojae. OPu3nueckrue U XUMUYECKUE CBOMCTBA kene3a. OKCHipbl,
ruapokcuabl U conu xenesa (I1) u sxenesa (III), ux cocra, cBOKCTBA U MOTyUYEHHUE.

Xumuueckuii IKCnepumenmn:

O3HAKOMJICHHE C 00pa3llaMd METaUIOB U CIUIaBOB, UX (U3WYECKUMHU CBOICTBAMH, H3yueHUE
pe3yJIbTaTOB KOPPO3WH METAIOB (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHUJA KAJIbLIUA U HATPHUS C BOAOW (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPUAIIOB),
UCCJIEJIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpolLlecca TOPEHMs XKejle3a B KHUCI0poJe (BO3MOXKHO
MCIOJIb30BaHUE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX pEaKMii Ha HOHBI: MarHus,
KaJIbLIMS, ATFOMUHMS, TMHKa, xene3a (1I) u sxenesa (111), meau (II), HabmroaeHue u onrcaHue MPOIECCOB
OKpalllMBaHWsl IUIAMEHW HWOHAMU HATpus, Kaidusd ¢ Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THIPOKCH 1A ATFOMUHUS Y THIPOKCH 1A [IMHKA,
pelIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelilne MeTasuibl U UX COSUHEHUD.

XuMHus M OKpYKaLIas cpeaa

BemecTsa 1 MmaTrepuralibl B IOBCEAHEBHOM )KU3HU YEJIOBEKA. be30macHoe nenoib30BaHUE BELIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBast oMol Mpu XUMHYECKUX 0KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arpsi3HeHHE OKpYXKarolled cpeabl (TpenenbHas IOMyCTUMAas KOHIEHTpaIus
BenlecTs, gainee — [1/1K). Pons Xxumuu B penieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIJIaBbl METAJIJIOB, TOJIMMEPHBIE MAaTEPUAIBI).

Mesicnpeomemmuwie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3€H MPU M3YUYEHUU XUMHHU B 9 Kilacce OCYIIECTBISIETCS Yepe3
UCIIONIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATUH, TaK W TOHSATHH, SBISIOUINXCS
CHCTEMHBIMU JJIS1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCcTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (PaKkT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJM3,
CUHTE3, KiIaccuuKaius, nepuoMIHOCTh, HAOIIOACHUE, IKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE,
MOJIeJb, SIBIICHUE, TAPHUKOBBIN d(D(PEKT, TEXHOTOTHSI, MaTEPHAIIBI.

®dusuKa: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIW/I, U30TOIbI, paINOAKTUBHOCT,
MOJIEKYJa, JJEKTPUYECKUI 3apsl, MPOBOJHHUKH, MOJYIPOBOJAHUKH, IUIIEKTPHUKHU, (DOTOIIEMEHT,
BEIIECTBO, Te€JI0, OO0BEM, arperaTHOE€ COCTOSIHME BEIIeCTBa, Ta3, pacTBOpP, pPacTBOPUMOCTb,
KPUCTAITIMYECKAsl penIéTKka, CIUIaBbl, (pU3UYECKHe BENIWYUHBI, €AMHUIIBI H3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE€37bl, COHIE.

buonorus: ¢dotocunTe3, apixaHue, Owochepa, SKOCHUCTEMA, MHUHEPAIbHBIE YIO0OpECHHS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE TOPOJBI, IMOJIE3HBIE HCKOMAeMBbIe,
TOILJIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PE3yJIbTAaThl OCBOCHUSI IIPOIPaMMBbl OCHOBHOI'O OOIIIEro 00pa3oBaHUsl JOCTUTAIOTCA
B X0/i¢ OOyuY€HUsI XUMUU B €AUHCTBE y4eOHOW M BOCIHUTATEIHHOU JEATEIHHOCTH B COOTBETCTBUU C
TPaJMLIUOHHBIMU POCCUHCKMMH COLUOKYJIBTYPHBIMM UM JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
OPUHATHIMEH B OOIIeCTBE MpaBWJIaMH M HOPMaMu I[OBEACHHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3AIIUH 00YYaIOIIMXCS.

JIn4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOACTBOBATHCSA CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PacILIMPEHUE OIIbITA AESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

[EHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/INI0, TOHUMAaHUS 3HAYCHHUS XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO 00IIECTBA, CIOCOOHOCTH
BJIQJIETh JIOCTOBEpHOW uUH(pOpManueld O TMepeAoBbIX AOCTHKCHHSIX M OTKPBITUSX MHUPOBOH U
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIMTAHUS:

IIPEJICTaBICHUS O COLUAIbHBIX HOPMAaX U MpaBUIaX MEKINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTM B OOIIECTBEHHO IOJE3HOW, Yy4eOHOMCCIEI0BaTEIbCKOM,
TBOPUYECKOH U IPYTUX BUAAX AEATEIbHOCTU, TOTOBHOCTH K pa3HOOOpPa3HON COBMECTHOM AESITEIbHOCTU
IPU BBIMOJHEHUH Y4YeOHBIX, MO3HABATENbHBIX 33]a4, BBIMOTHEHHMM XHMHYECKUX SKCIIEPUMEHTOB,
CO3/IaHUM Yy4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHMMAHHUIO M B3aUMOIIOMOIIM B TIPOIIECCE ITOM
y4eOHOM NesATEIbHOCTH, TOTOBHOCTU OIICHMBATh CBOE TOBEIEHHE U TOCTYNKH CBOMX TOBApUIIEH C
MO3UIMH HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHHSI:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEIECTBE M XUMUYECKOM peakluu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIIOIINE OCHOBY JJIsl IOHUMAaHUS CYIIIHOCTH HAyYHOU
KapTHUHBI MHpa, MPEJCTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs IMPUPOJIbI, B3aUMOCBSI3IX
4eJI0BEKA C PUPOJHON CPEIOH, O pOJIM XMMHUHU B IO3HAHUM ITUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIPaBJIEHHbIE Ha IIOJyYE€HHWE HOBBIX 3HAHMM IO XHMHUH,
HEoOXoIuMBble s OOBSICHEHHs HaOJI0JaeMbIX MpPOLECCOB M SBJICHMH, IO3HABATENIbHOH,
MH(OPMALIMOHHON M YMUTATENbCKOW KYJBTYpbI, B TOM 4YMCJI€ HaBBIKOB CAMOCTOSATEIbHOW pabOTHI ¢
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIMTEPaTypod, JOCTYNHBIMH TEXHUYECKHMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOyuYeHHIO M TIO3HaHUIO, JI0003HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TMPOEKTHOW M HCCIEAOBATEIILCKON eATEeTbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIMpaBJIEHHOCTH U YPOBHs 00y4eHUs B JJaJIbHEHILEM;

4) ¢popMHUPOBaHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10pPOBBIO, YCTAaHOBKHM Ha
3/10pOBbII 00pa3 *KM3HU, OCO3HAHUE TOCIEACTBUNA U HENPUSTHE BPEIHBIX MPUBBIYEK (YIOTpEOIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KYpEHHUs), HEOOXOJUMOCTH COOJIIOJIEHHS NpaBWiI OE30MacHOCTH MpHU
oOpallleHnu ¢ XUMHUYECKUMH BEIIeCTBaMU B OBITY U PeaIbHOU KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYeHHIO Tpodeccuil 1 Tpyaa pa3aIudyHOro poja, yBaXeHHE K TPyay
U pe3yJbTaTaM TPYJOBOH AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HaHUH 110
XUMHUH, OCO3HAHHBIA BHIOOP WHAMBHUAYAIbHON TPAEGKTOPUU MPOJOKEHHS 00pa3oBaHUSl C YUYETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHHM, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHenrHo mpodecCHoHaIbHON JCATENHPHOCTH M Pa3BUTHUS HEOOXOJIMMBIX YMEHHH, TOTOBHOCTH
a/IalITUPOBAThCS B MPO(ECcCHOHANBHOI cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPO/IEe KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyLIeCTBOBAaHMsI, TIOHUMaHKUE 1IEHHOCTH 3JI0POBOT0 M 0e30MacHOro o0pasa >kKM3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PH3MUECKOMY U MCUXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH



coOuo/ieHus TpaBuil 0€30MacHOro MOBEACHUS MpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYAIHsX,
YTPOKAIOIUX 30POBBIO U KU3HU JIIOIEH;

CHOCOOHOCTH TMPUMEHATHh 3HAHUS, TMOJTy4aeMble NMPU W3YYEHUH XMMUH, JJIS pEIIeHUs 3ajad,
CBS3aHHBIX C OKPYXKArOIleW MPUPOAHON CPENOM, IS MOBBILICHHUS YPOBHS 9KOJIOIMYECKON KYyJIBTYPBI,
OCO3HAHMSI TJ00AIBHOTO XapaKTepa IKOJOTHUYECKUX NpoOJeM M IMyTed WX PeUIeHHs MOCPEICTBOM
METOJOB XMMHH, SKOJIOIMYECKOTO MBIIUICHHs, YMEHUS PYKOBOACTBOBAaTbCS UM B II03HABATEIBHOU,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe meranmpeqMETHBIX pe3yJIbTaTOB BBIIENAIOT 3HAUMMble Ul (HOPMUPOBAHMS
MHUPOBO33PEHUS 00IICHAYYHbIE TTOHATHS (3aKOH, TEOpHS, IPUHLIUII, THIIOTE3a, PaKT, CHcTeMa, IPoIlecc,
9KCHEPUMEHT U JIPYroe.), KOTOpble MCIOJIb3YIOTCS B €CTECTBEHHO-HAayUHBIX Y4EOHBIX IpeaMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUHN U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHHUE O LIETOCTHON HAYYHOMH
KapTHUHE MHpa, U YHUBEpcalbHble YydeOHble JeHCcTBUA (IIO3HABaTeNIbHbIE, KOMMYHHMKATHUBHBIE,
pETyJSTHBHBIE), KOTOpble OOecreynBaroT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
IUTAHUPOBAHMIO U OCYILLECTBICHUIO YU€OHOH 1A TeIbHOCTH.

Ilo3naBaTe/ibHBbIC YHHBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble Jlornueckue aelcTBUs:

YMEHHUS UCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIILICHUS MPU OCBOCHUM 3HAHUW: PAaCKpPbIBATh
CMBICJI XUMHUYECKUX TMOHATHH (BBIIEIATh MX XapaKTEepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C
OPYTMMH TIOHSTHUSMM), WCIOJB30BaTh TMOHATHUS JUIsi OOBSCHEHHUS OTAEIbHBIX (DAKTOB M SIBICHUIA,
BEIOMpATh OCHOBAHMSI M KPUTEPUU IS KITACCU(DUKAIIMA XUMHYSCKUAX BEIIESCTB M XUMUYCCKHUX PEaKIIH,
YCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXAY OOBEKTaMU H3yU€HHUs, CTPOHUTH JIOTHYECKHE
paccyxnenus (MHIyKTUBHBIC, ISAYKTUBHBIE, 10 aHAJIOTUH), I€TIaTh BHIBOJBI U 3aKITIOUYCHUS;

yMEHHE TNPUMEHATh B TNPOIECCe TMO3HAHMUS TOHATUS (IIPEIMETHBIE M METaNpeJAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3YyEeMble B XHUMHUH, MPeoOpPa3OBBIBATH IMIUPOKO
NPUMEHSEMbIE B XHMHUU MOJENIbHBIE MPEJICTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ DJIEMEHTA),
XUMUYecKast popMyia U ypaBHEHHE XUMUUYECKON PEaKkiud — MPH PElIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM ASTUX MOJIEIbHBIX IMPEJCTABICHUN BBISBIATh M XapPAKTEPU30BaTh CYIIECTBEHHbBIE
MPU3HAKU M3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHUUYECKUX PEAKIUH, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHbIE CBSI3W M NPOTUBOPEUMs] B H3Yy4YaE€MbIX MpolLeccax Hu
SIBJICHUSIX.

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA

YMEHHE UCIIO0JIH30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
KauyecTBE OCHOBBI Ui (DOPMHUPOBAHMSI THIIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIECHU;

NpUOOpETEeHUE OMbITa MO IUJIAHUPOBAHUIO, OPTaHMU3AllMM U TPOBEICHUI0 YYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOJI0JaTh 3a XOJOM IPOIecca, CaMOCTOSITENILHO MPOTHO3UPOBATH €r0
pe3ynbTat, (opmynaHpoBaTh 0000IIEHUS ¥ BBIBOJABI MO pe3yJdbTaTaM MPOBEAEHHOTO OIbITa,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTAaHHOM padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3WPOBATh M WHTEPIPETUPOBATh MHPOPMAIIUIO PA3TIUYHBIX BUIOB H
dbopM TpeaCTaBICHUS, MONyYaeMyl0 M3 pPa3HBIX HMCTOYHHUKOB (HAYYHO-TIOMYISpHAs IUTEpaTypa
XUMHYECKOTO COJIEp)KaHMsl, CIPaBOYHBIC MOCOOMSs, pecypchl MHTepHETa), KPUTHUYECKHU OIICHHBATh
MIPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHUIO;

yMEHHE TPUMEHATHh pa3IMYHbIe METOJbI M 3alPOChl MPH TMOWUCKE M oTOope MHpopManuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIsl BBIMOJTHEHHUS Y4YeOHBIX W TO3HABATENbHBIX 3ajad
OTMpEeNeNEHHOTO THUMA, MPUHOOpPETEHHWE OmNbITa B OOJACTH WCIOJB30BAaHUA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUH, OBJAJIEHUE KYJIbTYpOM AaKTUBHOIO MCIOJIb30BAHUS Pa3IMUYHBIX
MMOMCKOBBIX CHCTEM, CAMOCTOSITEIHHO BEIOMPATHh ONTUMAIIbHYIO (DOpMY TIpeACTaBICHUS HH(OPMAITUU 1
WTIOCTPUPOBATh pellaeMble 3a7aud HECIOXHBIMH CXEeMaMH, JWarpaMMaMu, JAPYruMu GopMaMu
rpaguK U UX KOMOUHAIUSIMU,



YMCHHUC HCIIOJIB30BaTh W AHAJIM3UPOBATH B IMPOLCCCC y‘-IGGHOfI u HCCHGHOB&TCHBCKOﬁ
NEeSTENIbHOCTH MH(GOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3sIiiCTBa M TpaHCIOpTa Ha
COCTOSIHUE OKPY’KAKOLIEH MPUPOJHON CPEMBL.

KoMMyHuKaTHBHBIE YHHBepPCcAIbHbIE YUeOHbI€ el CTBHUS:

YMEHUS 3a/laBaTh BOIMPOCHI (B XOJIe AMAJIOra M (MJIHM) ITUCKYCCHH) IO CYIIECTBY OOCYXIaeMOn
TEMBI, POPMYJIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIILHO BBIMIOJIHEHUS MTPEIOKEHHON 3a/1auu;

YMEHHUS TPEJCTABISATh TOJTYYCHHBIC PE3yJIbTAaThl IMO3HABATECIBLHOW JESTEIBHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTALI0 PE3yJIbTaTOB BBIIOJIHEHUS XMMUYECKOTO AKCIEPUMEHTA
(;rabopaTopHOTO OmBITA, J1a0OPATOPHOM PabOTHI MO HMCCICJIOBAHHIO CBOWCTB BEIIECTB, y4EOHOTO
IIPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW I103HABATEIBHOU W
UCCIIEIOBATEIIbCKON JICATEIILHOCTH MPH PELICHUH BO3HUKAIOUIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX
UHTEPECOB M COTJIACOBAHUS MO3UIUH (0OCYyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC INTYPMBIY,
KOOpJAMHAIMS COBMECTHBIX ICHCTBUH, ONpENeICHNEe KPUTEPUEB MO OIEHKE KayecTBa BBITOJHEHHOMN
paboTHI M IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiCTBHUSA:

YMEHHE CaMOCTOSITEIBHO ONpPENEsATh LETu JACSITeNbHOCTH, IUIAaHUPOBATh, OCYIECTBIATD,
KOHTPOJIMPOBATh U MPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATENBLHOCTb, BHIOMpATh Hambosee
3¢ (heKTHBHBIE CTTOCOOBI PEIIeHUs YIeOHBIX U ITO3HABATEIBHBIX 33124, CAMOCTOSTEIILHO COCTABIISITh HIIH
KOPPEKTUPOBATh NPEJI0KEHHbBIN aJITOPUTM JE€HCTBUM NP BBINOJHEHUH 33JJaHUN C YUETOM MOJTYyUYECHHS
HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUSAX, OIEHUBATH COOTBETCTBHE
MOJIyYEHHOT'O pe3yJibTaTa 3asBJICHHOW LEJIU, YMEHHME HCIIOJIb30BATh U AHAIM3UPOBATh KOHTEKCTHI,
npeJiaraéMble B yCJIOBUU 3aaHUM.

HPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTENBHOTO  COJCp)KaHUS,
YCTaHOBJICHHOTO JJaHHOU (heepanbHOi pabodeil mporpaMMoH, BBIIEISIOT: OCBOCHHBIC 00YYaIOITUMUCS
HAYyYHBIEC 3HAHUS, YMEHHSI U CIIOCOOBI NEHCTBHM, crienupudeckue s IpeIMeTHON 001acTu « XUMHUD,
BUJIBI JICATETLHOCTH 110 TOJYYEHUIO HOBOTO 3HAHHUA, €r0 HMHTEpIpEeTaIluu, MpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B Pa3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIUsX.

K koHniy oOyudeHus B 8 kJiacce npeMeTHbIE pe3yIbTaThl HA 06a30BOM YpOBHE JOKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:
PacKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKHUX TTOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHUH AJIEMEHT, IPOCTOE
BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OJTHOPO/IHAS W HEOJHOPOIHAS ), BAICHTHOCTh, OTHOCUTENIbHAS
aTOMHasi M MOJIEKYJSIPHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJIs
XUMHUYECKOTO D3JIEMEHTa B COEIMHEHUHU, MOJISPHBIA O0BEM, OKCHJ, KHCIOTAa, OCHOBAHHE, COJb,
ANIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XMUMHUYECKas peakius, KiIacCu(UKaAIUs peaKiluil:
pEeaKkIuu COEAMHEHHUS, PEaKlUU pPa3lIoKEHUs, pPEaklWd 3aMelIeHUs, peakluu oOMeHa, HK30- U
SHIOTEPMUYECKHUE PEAKIIMH, TEIJIOBOM A(PQekT peaknuu, sSapo aToma, SJICKTPOHHBIA CJIOW aroma,
aTOMHas OpOUTaNlb, PAINYC aTOMa, XUMUYECKasl CBS3b, MOJSIPHAS U HEMOJSPHAs] KOBAJIICHTHAsS CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBas JI0JIs BelecTBa (IIPOICHTHAS KOHIIEHTPAIlUs) B
pacTBope;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKHX TOHATUA W TPUMEHSITh ITH TOHSATHS TIPHU
ONMCAHUU BELIECTB U UX MPEBPAILCHUI;
HCITOJIH30BATh XUMUYECKYIO CUMBOJIMKY JIJISI COCTABJICHHS ()OPMYJ BEIIECTB M YPAaBHEHUN XUMUYECKUX
peaxLuii;
OTIPENIEeTISATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTEMEHb OKHCIICHHS
DJIIEMEHTOB B OWHAPHBIX COEAMHEHMSIX, MPUHAJICKHOCTh BEIIECTB K OMPEISIEHHOMY KIIACCy
COeMMHEHUN 1o (opmyaM, BUJ XHMHUUYECKOW CBSA3W (KOBAJICHTHAsT M HMOHHAs) B HEOPTAaHUYECKUX
COEIMHEHUSIX;
packpsiBaTh cMmbici [lepmogmyeckoro 3akona J[. M. MenneneeBa: NeMOHCTpUpPOBAaTh IMOHUMaHUE
MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT MX MosiokeHus: B [leproanueckoit



CUCTEME, 3aKOHOB COXPAHEHHsS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
y4eHusl, 3aKkoHa ABOTapo;
OTIHCHIBAThH U XapaKTepHU30BaTh TabIuuHyt0 hopmy [leproamueckoit cucTeMbl XUMHUYECKUX AIIEMEHTOB:
pa3inyaTh MOHATHUS «IJIaBHAsg noarpynna (A-rpynmna)» u «mnobounas noarpymnna (b-rpynmna)», Manasie u
0oJbIIME TIEPHOIBI, COOTHOCUTH 0003HaUEHHsI, KOTOpBIe UMEIoTCs B Tabmuie «llepuoauueckas cucrema
xuMuueckux anemeHToB J[. M. MenaeneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsij sijpa, oOllee YMCIO 3JIEKTPOHOB M pacIpenesieHHe UX 0
3IEKTPOHHBIM CJIOSIM);
KJIaccu(UIUPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWUYECKHE BEIIECTBA, XUMUYECKUE PEaKUuu (110
YHCIIy U COCTaBY yYaCTBYIOUIMX B PEAKIMH BEILIECTB, 110 TEIIOBOMY 3P deKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB pPAa3JIMYHBIX KIIACCOB,
MOATBEPKJAsl ONUCAHUE NPUMEPAMH MOJEKYISPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XHMHYECKUX
peaKkuuii;
IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH
MPOTEKAHUsI XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYHUCIIATh OTHOCUTEIBHYI) MOJIEKYJSIPHYI0O W MOJIIPHYIO MAacChl BEILIECTB, MAacCOBYIO [OJIIO
XMMHUYECKOI'0 JIEMEHTA 110 (POpMyJie COETMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMHYECKON peaKInu;
IPUMEHSTh OCHOBHBIE OIEpAL[MM MBICIUTEIbHON JIEATENbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE,
0000111eHIe, cHCTEMATH3AIUIO, KiIaccu(UKAINIO, BHISBICHUE MPUYHMHHO-CIEICTBEHHBIX CBSI3eH — IS
M3Y4YeHUs CBOMCTB BEIIECTB M XMMHYECKUX PEAKIMi, €CTEeCTBEHHO-HAYYHBIE METOJAbl MO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (peaIbHbIN 1 MBICIICHHBIH );
CJIEZIOBATh MPABUJIAM ITOJIb30BaHUS XUMUYECKOH TOCY101 U TaOOpaTOPHBIM 000PYIOBAaHUEM, & TAKKE
mpaBwiiaM OOpallleHUus C BELIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSMH 110 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB TI0 TIOJIYYCHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
U KHUCIIOpOJia), TMPUTOTOBJICHHUIO PACTBOPOB C OMNPEeAENEHHOW MaccOBOM J0Nell PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH U IPOBOAUTH XMMHUYECKHE HKCIEPUMEHTHI MO PaClO3HABAHUIO PAaCTBOPOB
HIesIouei ¥ KUCIOT C MOMOIIBI0 HHIANKATOPOB (Jakmyc, ¢heHondTarern, MeTHIOPAHK U IPYTHE).

K xonity oOydenus B 9 kijiacce mpeMETHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpPMUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHHI:
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATHN: XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTHOH, aHHUOH, MPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENeHb OKHCIICHUS, XMMHMUYECKas peaklus, XUMHUYEcKas CBS3b, TEIUIOBOM A (EKT peakluu, MOJb,
MOJIIPHBIA  O00BEM, PACTBOP, DIIEKTPOIUTHI, HEINEKTPOJIUTHI, DIEKTPOIUTHUECKAsT JAUCCOIHAIINS,
peakuMu HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE
peaklK, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUU, OKUCIHUTENb, BOCCTAHOBUTENb, OKUCICEHUE U
BOCCTAHOBJIEHHME, aJUIOTPOIUs, aM(OTEpHOCTb, XHMMHUYECKas CBS3b (KOBaJIEHTHas, WOHHas,
MeTaJlJTN4ecKasi), KpucTtaindeckass pemeéTka, KOppo3us METauioB, CIUIaBbl, CKOPOCTh XUMHYECKOU
peakuuu, npeneabHo nomycrtumas konnentpanus [IJIK BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMYECKHX TMOHATUM M NPUMEHSTh ITH HOHATHUS NPHU
OTIMCAaHUU BEIECTB U WX MPEBPAICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIIeHUsI ()OPMYJII BEIIECTB U YPaBHEHUN XUMUYIECKIX
peaKuuii;
ONpeNIeNsATh BaJIEHTHOCTb U CTENEHb OKUCIEHUS! XUMUUECKUX AJIEMEHTOB B COEAMHEHUSX PA3IMYHOTO
COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONpeAeNEéHHOMY Kiaccy COEAMHEHHH 1o ¢dopMysiaM, BHUJ
XUMHUYECKON CBS3M (KOBAJIEHTHAs, MOHHAS, METAININYECKas)) B HEOPTaHUYECKUX COSAMHEHUSX, 3apsij
MOHA M0 XUMHUYECKOH (popmyIie, XapakTep cpe/ibl B BOJHBIX paCTBOpaX HEOPraHWYECKUX COEAMHEHU,
THUI KPUCTAJUTMYECKON pEeIIETKA KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbIcl [lepuoanyeckoro 3akona /. 1. Menaeneea u 1eMOHCTPUPOBATH €M0 TOHUMAHUE:
OTIHMCHIBATh U XapaKTepHU30BaTh TabmuuHyto popmy [leproamueckoit cucTeMbl XUMHUUYECKUX AIIEMEHTOB:
pa3inyaTh MOHATHUS «TJIaBHasg noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», Mansie u
OosblIe TEPHOAbl, COOTHOCUTh 00O3HAUEHMsI, KOTOpbIE HUMEIOTCS B MEPHOAMYECKOW Tabmuie, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sjpa,
o0miee 4YHCIO BJEKTPOHOB U paclpelesieHue MX M0 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OO0IIne



3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JIEMEHTOB M MX COSIMHEHUN B TpeJiesiaX MaJIbIX MEPUOJIOB U
[IABHBIX MOATPYII C YIETOM CTPOCHHSI HX aTOMOB;

KIIACCU(UITUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUYECKUE PEaKIuu (10
YHCITY U COCTAaBY yYaCTBYIOIIHMX B PEAKIIUH BEIIECTB, 110 TEIUIOBOMY YD PEKTY, 10 M3MEHEHHUIO CTETICHEH
OKHUCJICHUS XUMHYECKUX JICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE U CHCIM(PUISCKIE XUMHUECKUE CBOMCTBA MPOCTBIX U CIOKHBIX
BEIIECTB, IOATBEPXAasl OINWCAHWUE TPUMEpPAMH  MOJCKYJSPHBIX W  HWOHHBIX  YPaBHCHHIA
COOTBETCTBYIOIUX XUMUYECKUX PEAKITHIA;

COCTaBIISITh YPAaBHEHUS DJICKTPOIUTUYCCKON TUCCOIMAIMN KHUCIIOT, IIEN0Ye W COJied, TOJIHBIC U
COKpaII€HHBIC YpPaBHECHUs pPEaKIHUid HWOHHOTO OOMEHa, ypaBHEHHS PEaKIHid, MOITBEPIKIAOIINX
CYIIECTBOBAHKE TEHETHUECKOM CBS3M MEXK/IY BEIIECTBAMU PA3TMYHBIX KIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIUH TOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHCa 3TUX PEaKIIH;

NPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHS, BO3MOYKHOCTH TPOTEKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUUCIISITh OTHOCHTEIBHYIO MOJICKYJISIDHYIO W MOJISIDHYIO MAacChl BEIIECTB, MAaCCOBYHO JOJIIO
XUMHYECKOTO JIEMEHTA 0 (POpPMYJIe COSTUHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOINUTH
pacy€Thl 10 YpaBHEHUIO XUMHUECKOW PEAKIINH;

coOIIr01aTh MIpaBUJiIa TOJIB30BAHHUS XUMHUYECKON MOCYI0i U J1ab0opaTOpHBIM 000pyIOBaHUEM, a TAKKe
npaBuiia OOPAIICHHUs C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSMU 110 BHITIOJTHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OMBITOB I10 MOJyYCHUIO0 M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aAMMHAKa M YTIICKUCIIOTO
rasza);

MPOBOJNTH PEAKIIUU, MMOATBEPKIAIONINE KAUYCCTBCHHBIN COCTaB Pa3JIMYHBIX BEIISCTB: PACIIO3HABATH
OTBITHBIM IYTEM XJIOPHUI-, OpOMUI-, HOIUI-, KapOoHaT-, pocdar-, cunukar-, cyiabhar-, THAPOKCHI-
WOHBI, KATHOHBl aMMOHHS W HMOHBI M3YYCHHBIX METAIIOB, NMPUCYTCTBYIONINE B BOJHBIX PAacTBOpax
HEOPraHMYECKUX BEIICCTB;

MPUMCHSTh OCHOBHBIC OIIEPAIlMM MBICIUTEIIPHON JIEATEIPHOCTH — aHAllU3 W CHHTE3, CpPaBHEHUE,
000011IeHNE, CUCTEMATU3AIUIO, BBISBJICHUE IPUYMHHO-CJICICTBCHHBIX CBS3EH — JUISl U3YYCHHUS CBOWMCTB
BCIICCTB W XWMHYCCKHX pEaKIHid, E€CTeCTBCHHO-HAYYHBIC METOIbl TO3HAHWS — HaOIIOIeHHE,
U3MEPEHUE, MOJICIIUPOBAHUE, IKCIICPUMEHT (PEaJIbHBIN U MBICIICHHBIH ).

Texkymmnii KOHTPOJIb yCIIeBAeMOCTH 00YYAKOIIHXCH.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYLIECTBISETCS IOYpOuyHO U (WIM) IO TeMaM B
COOTBETCTBUHM C TEMaTHMUYECKUM IUIAaHHUPOBAHHWEM pabodel MmporpamMmbl yuyeOHOro InpenMmera, Kypcea,
JUCIUIUIMHBL (MOIYJIsl) ¢ y4eTOM TpeOoBaHMN (efepantbHOr0 TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa COOTBETCTBYIOLIET0 YPOBHSA 0OILIero oOpa3oBaHMs, WHAMBUIYaJbHBIX OCOOEHHOCTEH
oOydaromuxcst ~ Kjacca,  CoAepKaHMEeM  o0pa3oBaTeNbHOM  MPOrpaMMbl,  HCIOJIb3YEMBIX
00pa30oBaTeNbHBIX TEXHOJIOTUH B popMax:

— TUCbMEHHOW paboThl (T€CT, JUKTAHT, KOHTPOJbHBIE, NPOBEPOUYHBIEC, JAMATHOCTUYECKUE,
CaMOCTOsITeNIbHBIE, TA0OPAaTOPHBIE U MTPAKTUYECKHE PAOOTHI, paboTa ¢ TEKCTOM U Jp.);
— YCTHOTO OTBETA, B TOM 4Hcie B (hopme omnpoca, 3alUThl IPOEKTa, pedepara Uik TBOPUECKON paboThI,
cooOuieHus, cobecemoBaHus, pPabOThl Ha CEMUHApe, KOJUIOKBHYME, MPAKTHKYME, IyOIMYHOrO
BBICTYIUICHHSI U JIp.;
— JIMarHOCTUKM 00pa30BaTENIbHBIX JOCTIKEHHH 00ydarommxcsi (CTapTOBOM, NPOMEXYTOYHOM,
UTOTOBOM);
— nenarornyeckoe HaOmronenue (Pabora B rpymnmax, 4ToObl pemuTh NPOEKTHBIE MM CUTYallMOHHBIE
3aJja4uM, KEHChI; IPYIIOBOM MPOEKT WU KOJUIEKTUBHOE TBOPUECKOE JIENI0; TMCKYCCHH; POJIEBBIE UTPhI;
MoJIeNIupyeMble 00pa3oBaTeIbHbIE CUTYallUU U KBECTHI U JIp.);
— UHBIX opMax, IPeITyCMOTPEHHBIX YUeOHBIM IUIAHOM (MHIMBUYAJbHBIM YU€OHBIM IJIAHOM).
PesynbraTel W AMHaAMHKAa 0OpPa30BaTEeNbHBIX JOCTHKEHHH KaXJOro 0O0ydarouerocs
buKCHPYIOTCS MEeAarornyeckuM pabOTHUKOM B JIUCTE MHIAMBUAYAIbHBIX JOCTHKEHHM MO ydeOHOMY
IIpEeIMETY U B TEXHOJIOTMUYECKOM KapTe MOHUTOPHUHIA Ka4eCTBA 3HAHUH.
Texymuid KOHTpOJIb YCIIEBAEMOCTH OCYIIECTBISETCS IO 4YeThIpEX OauIbHOM cucreme
orieHuBaHus (OT 2-X J10 5 OaIoB):



- OTBET OI[EHUBAETCS OTMETKOI «5» ((OTIIMYHOY), YIUTHIBASI YPOBECHb BBITIOIHEHUS TPEOOBAHMIA
3HAYUTEJIbHO Bblle 0230BOr0:

- JOTMYHOCTh U TIOJTHOTA U3JI0KEHHS B 00beMe, MPETyCMOTPEHHOM IPOTrpaMMOii;

- YMEHHE WUTIOCTPUPOBATH TEOPETHUUECKHE MOJIOKEHUSI KOHKPETHBIMU IIPUMEpaMU, IPUMEHSTh UX B
HOBOW CUTYaIlMU TIPU BHITIOJTHEHUH MTPAKTUIECKOTO 33 JaHUS;

- U3JI0)KEHHE MaTeprasa rpaMOTHBIM SI3bIKOM B OIPEIEICHHON JOrMUYeCKON MOCe10BaTeIbHOCTH,
TOYHO MCIIONb3Ysl CIIEHUAIBHYIO0 TEPMUHOJIOTHIO;

-JIEMOHCTpAIU YCBOCHUS paHee U3yUEHHBIX COMMYTCTBYIOLIUX BOIIPOCOB, CPOPMUPOBAHHOCTD U
YCTOWYMBOCTD UCIOJIL3YEMBIX TIPU OTBETEC YMECHHI U HABBIKOB;

-OTBET CAMOCTOSTENICH, 0€3 HaBOASAIIUX BOIIPOCOB YUUTEIIS;

-[IPaBHJILHOE BBIMTOJIHEHUE PUCYHKOB, YepTeXel, rpauKoB U T.1., COMyTCTBYIOLINX OTBETY (TIpH
HEOOXOIMMOCTH),

- OTCYTCTBHUE OMIMOOK KaK IO TEKYIIEMY, TaK H M0 MPEAbIAYIIeMy YIeOHOMY MaTepHally; - BO3SMOKHO
He OoJiee 0JIHOTO Hel04eTa, OJHa-/[Be HETOYHOCTH IIPU OCBEIIEHUN

BTOPOCTETIEHHBIX BOIIPOCOB MJIM B PUCYHKAX, YEPTEKaX U T.J., KOTOpbIe 00yUYaIOIIUNACS JIETKO
MCIIPABUJI IO 3aMEUYaHUIO YUUTEIS.

- OTBET OLIEHUBAETCSI OTMETKOM «4» («XOpOILI0»), YUUTHIBAs YPOBEHb BBINOJIHEHUS TPEOOBAaHUI
BbillIe 0230BOT0:

- B U3JIO)KEHUH TEOPETHUECKOI0 MaTepuaa JOMylIeHbl HeOoblIne NpoOesbl, HE UCKa3UBIINE
CoJiep’KaHue OTBETA;

- €CTh HE3HAUYUTEIIbHbIE HAPYIICHUS JJOTUKU U3JI0KEHUS MaTepuaa;

- MCIIOJIb30BaHbI HEPAIIMOHATIbHBIC TPUEMBI PelIeHHs Y4eOHOM 3a/1a4H; - €CTh OTJEJIbHbIE HETOUHOCTH
B U3JIO)KEHUU MaTepuaa;

- BO3MOXHBI He Oosiee 2 omuOOoK Win 4 HEJJOYETOB IO MPOIIEHHOMY MaTepuaty;

- Jony1ieHsl 1 ommnoka win 6osee 1ByX HEJOUYETOB IIPU OCBEIIEHUH BTOPOCTENIEHHBIX BOIIPOCOB UJIU B
PHUCYHKaX, 4epTekax U T.J., JIETKO UCTIPABICHHBIX [0 3aMEYaHUIO YUUTEJIS.

- OTBET OLIEHUBACTCS OTMETKOM «3» («yIOBIECTBOPUTEILHOY), YUYUTHIBAsI YPOBEHD BHITIOJTHEHUS
TpeOoBaHUil Ha 62a30BOM YPOBHe:

-HETIOJIHO WJIM HENOCJIEeI0BaTeNIbHO PACKPBITO COJIEpKaHUe MaTepHala, HO IoKa3aHo ol1iee
MOHMMAaHKE BOTPOCa U MPOJEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIE /IS JAIBHEUIIIETO YCBOSCHUS
IPOrpaMMHOT0 MaTepHaa;

-€CTh OT/IeIbHBIC HAPYIIICHUS JIOTHUKHU M3JI0KEHHS MaTepHana;

- BBISIBJIEHA HEJOCTaTOYHAs! CPOPMHUPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB;

- BO3MOXHBI He Ooiiee 3-5 ommbok win He 6osee § HeTOUETOB M0 MPOHACHHOMY y4eOHOMY
MaTepuany;

-UMETUCH 3aTPYAHEHUS WU TOMYIIEHBI OIIMOKYU B ONPEACTICHUH MMOHSATHI, UCIIOJIb30BaHUN
CHeHATbHON TEPMUHOJIOTHH, YePTEkKaxX, BHIKIIAIKAX, HCIIPABJICHHBIEC TTOCIIE HECKOIBKNX HABOISAIINX
BOIIPOCOB YUUTEJIS.

- OTBET OLIEHUBACTCS OTMETKOM «2» («HEYIOBIETBOPUTEIHHOY), YIUTHIBAs yPOBEHD BBIITOJIHEHUS
TpeGoBaHUI HUKe 0a30BOrO:

-HE PacKpbITO OCHOBHOE COZIepaHue yueOHOro Marepuaia;

-00Hapy’KEHO HE3HAHKE WU HETIOHUMaHKNe 00YyJaroIIMMcst OOJbIIeH T HauOObIIeH YacTH
y4eOHOro MaTepHarna;

- €CTh 3HAYUTEIbHOE HAPYIIEHUE JIOTUKH, HEPACKPBITOCTh 00CYXk/1aeMOI0 BOIIPOCa, OTCYTCTBHE
apryMeHTaluu Ju00 OMMO0YHOCTh €€ OCHOBHBIX MOJIOKEHUH;

- BO3MOXKHO Oosiee 5 ook miu Oosiee § HETOUYETOB MO MPOHICHHOMY MaTepHaiy -IA0MyIIECHbI
OIITMOKH B ONPENIEIICHNH OHATHI, TIPU HCITOJIb30BaHUH CTICIIHATBHOM

TEPMHHOJIOTHH, B PUCYHKAX, UePTEkKaX U B rpaduKax, B BEIKIAAKAX, KOTOPbIC HE UCIIPABICHBI
MocJie HECKOJIBKUX HaBOJISALINX BOIPOCOB YUHUTEIIS.



Jlnisi MUCBbMEHHBIX paloT, pe3ysbTaT MPOXOXKIECHUS KOTOPHIX (PUKCHUPYETCS B MPOLEHTAX WIIH
UHBIX 3HAYCHUAX:

KayecTtBo ocBoeHUA YpoBeHb AOCTUKEHUA OTmeTKa B bannbHoOM OTmeTKa B cucteme

nporpammbl WKane «3a4yTeHo»/ «He
3a4YTeHO»

90-100% Bbiwe 6a3oBoro «5» 3a4yTeHo

66-89% «4» 3a4yTeHo

50-65% BasoBbiit «3» 3a4yTeHo

MeHee 50% Huke 6a3soBoro «2» He 3a4YTeHo

IIpome:xxyTouHasi arTecTanus 00y4ar0mMnXcs

[TpomexyTouHas aTTecTanusi 00yJaronuxcs MPOBOJUTCS OJMH Pa3 B IO, B KOHLIE y4eOHOT0 rojia
Ha OCHOBE HAKOIUICHHOH OIICHKH M PE3yJIbTaTOB TEMAaTHYECKHX MPOBEPOUHBIX pabOT U (PUKCHpYETCs B
KJIacCCHOM KypHaze. [IpomexyTouHas arTecTalusi CYMTAETCA MPOMAEHHOM, ecnu o0ydaromuics
BBITIOJIHWIT HE MeHee 75% MpOBEPOYHBIX padoT, MPeayCMOTPEHHBIX IpaUKOM OLIEHOYHBIX MPOIEITyP
0 MPEAMETY U MOIYYUIT MTOJI0KUTEIbHbIE OTMETKH.

OTMmeTKa 32 IPOMEXKYTOUHYIO aTTECTALlMIO0 IPUPABHUBAETCS K TOJOBOM OTMETKE.

[IpomexyTouHas artectanus B popme HakonuTensHOU cucteMbl oTMeTok (HCO) onpenensiercs
KaK CpeiHee apu(MeTHIECKOe Pe3yIbTaTOB 00yUaIOMIEToCs 32 OLIEHOYHBIE MPOLIEAYPHI, ONIpEIeIIEHHbIC
yuuteraeM B paboueld mporpamme mo y4yeOHOMY MpeAMETy U BKIIOUEHHBbIE B TpaduK OLIEHOYHBIX
IPOLEAYP U HE IPEANOoJIaraeT IpOBEACHHS OTAEIbHOMN MPOLETypHI.

OOyyarommmMcs,  OPOMYCTHBIIMM MO  YBAXHUTENBHOM  MPUYMHE,  MOATBEPKICHHON
COOTBETCTBYIOIIMMHU JOKYMEHTaMH, IPOBEPOUYHBbIE pPA0OOTHI, MPEAOCTABISIETCA JONOJHUTEIbHAS
BO3MO>XHOCTH BBITIOJIHUTH PAOOTHI.

PesynbraTel MPOMEXYTOYHOH aTTECTAIlMM OIPEEIAIOTCS Kak cpenHee apu(MeTHUecKoe
YETBEPTHBIX OTMETOK U BBICTABIISIIOTCA ILEJIBIMA YHMCJIAaMU B COOTBETCTBUM C IIpaBUJIaMH
MaTeMaTUYeCKOT0 OKPYTJICHUSI.

I'padpMK KOHTPONBbHbBIX MEPONPUATHIA.
Knacc Tema Aarta
8a KontponsHast pabora Nel mo teme «BemectBa u | 16.11
XUMHUYECKHE PEAKLIHI
Konrtponbnas padora Ne2 mo teme «Kucnopon. Bomopon. | 20.12
Boga»
KonTponbnas padora Ne4 no teme «Ctpoenue atoma. | 16.05
XHUMHUUECKas CBA3bY
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TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
Ne|| HaumenoBanue KonnuectBo yacoB ‘ DOnekTpoHHbIC (IU(PPOBLIE) Bupl gestenbHOCTH 00YYaIOMIUXCs C YYETOM paboyeid
/|| pa3nenoB M TeM  ([Beero KonTponsasie|[Ipaktiyeckue o0pa3zoBaTeNbHBIE PECYPCHI POTpaMMbl BOCITUTAHUS
HporpaMMBl paboThI paboThI
|Pa3)1e.11 1. llepBoHaya/IbHbIe XUMUYECKHE OHATHS H
1.1|Xumus — BakHas 5 2 bubnuorexa [IOK PackpbIBaTh CMBICII N3y4aeMbIX TOHATH.
obacth https://m.edsoo0.ru/7f41837c||PackpbiBaTh poJib XUMHH B IPUPOJIC U )KU3HU YEIOBEKa, €&
€CTECTBO3HAHUS U CBSI3b C PYTMMH HAyKaMHU.
MPAKTUYECKON PaznuyaTh YuCTHIE BENIECTBA H CMECH; OJTHOPOJIHBIC U
JeSITeIbHOCTH HEOTHOPOJHBIE CMECH.
4eJioBeKa Paznnuath Qu3nueckue U XUMUYECKHUE SBICHUS.

CrnenoBath alropuT™MaM MCIOIb30BaHUS KCIIEPUMEHTAIBHBIX
METOJI0B — HAa0JIIO/IEHUS ¥ SKCIIEPUMEHTA.

Habmtonate 1 onuchBaTh 0OBEKTHI IPU MPOBEICHUH
JIEMOHCTpALMi 1 1a00paTOPHBIX OIBITOB [0 U3YUYEHHUIO
(u3MYEeCKUX CBOICTB BELIECTB, CIIOCOOOB pa3/ieIeHus: cMeceit
BEIIECTB.

[IpoBOANTH XUMHYECKHUI SKCIIEPUMEHT IIPH Pa3/ICICHUN CMeCcen
(Ha mpuMepe OYMCTKH MTOBAPEHHOI COJIN) B XO71€

pakTuyeckoi paboTsl Ne 2.

CrnenoBaTh IpaBUIaM MOJIb30BaHUS XUMHUUYECKOM ITOCYI0M 1
nabopaTOpHBIM 000PYyI0OBAaHUEM, a TAK)KE TTpaBUIaM OOpaIIeHHs
C XUMUYECKUMHU BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMEH
MIPH BBITTOJIHEHUU MpaKTU4YecKoi paboThl Ne 1.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha UHPOPMAIIHIO U3 YUYeOHHUKA U CITPABOYHBIX
MaTEpUaJIOB, IPAMOTHO UCIOJIb30BaTh N3yUYE€HHBIH MOHATUHHBIN
annapar Kypca XuMuu

1.2|BemectBa u 15 1 bubnuorexa [IOK OnpenensaTs NpU3HAKU XMMHUYECKUX PEAKLIUN, YCIOBHS UX
XHUMHUYECKHE https://m.edsoo.ru/7f41837c|mpoTekanust.
peaxkuuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No HaumenoBanue
n/T|| pa3iaenoB U TEM
MpOTrpaMMBbI

KomngecTBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTnueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIE PECYPChHI

Bupl gestenbHOCTH 00Y4aIOMIUXCs C YUETOM padoyeid
MpOrpamMMbl BOCTIUTAHUS

OOBACHATH CyITHOCTh (PU3UUECKUX U XUMHUUECKUX SIBJICHUH C
TOUYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHUS.
KiaccupunupoBars XMMHYECKUE PEAKIIMU (IO YUCIIY U COCTABY
pearupyromux 1 00pazyroIuxcs BEIeCTB).

CocraBnarh (popmysbl OMHAPHBIX BEIIECTB MO0 BAJIEGHTHOCTU U
OIIpeIeNIATh BAJIGHTHOCTH 110 (popMyiiam BelecTB. PaccTaBisaThb
K02(pPHULIMEHTHI B ypaBHEHHUIX XUMUIECKUX PEAKIIHA.
Habmtonate 1 onuchBaTh 00BEKTHI IPU MPOBEICHUH
JEMOHCTpAUi 1 TaOOPaTOPHBIX OIBITOB.

[TpoBOIUTH BBIYMCIIEHUS IO GOPMYITAM XUMUYECKUX
COECIMHEHUM U YPaBHEHUSAM XUMHUUYECKUX PEAKIIUM.

[IpuMEHSTh €CTECTBEHHO- HayYHbIE METO/IbI TO3HAHUS (B TOM
yuclie HabJoIeH!e, MOIETUPOBAaHUE, SKCIIEPUMEHT U OCHOBHBIE
OTIepaLlMU MBICIIUTENIHON JEATENbHOCTH (CpPaBHEHHE,
KJ1acCupuKaLys)

BricTpanBaTh pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YUEOHHMKA U CIIPABOYHBIX
MaTEpUaJIOB, IPAMOTHO UCIOJIb30BaTh U3yUYE€HHBIH MOHATHUHHBIN
anmapar Kypca XUMHH

|I/IT0ro 10 pa3feny

| 20 ]

|

|Pa3;[eJ1 2. BakHeiiine npeACcTaBUTeIM HEOPraHUYeCKUX BellecTB

|

2.1||Bo3nyx. Kucnopoa.
[Tonsitue 06
OKCcHJax

6

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Hcnonp30BaTh XMMUUECKYIO0 CUMBOJIMKY AJIE COCTABIICHUS
(hopMyI1 BELIECTB, MOJIEKYJIIPHBIX YPaBHEHUN XUMHUUECKUX
peakLuii ¢ y4acTUEM KHCIIOpO/a.

XapakTepr3oBaTh (ONMUCHIBaTh) COCTAB BO3/lyXa, (U3NUECKUE U
XMMHUYECKHE CBOWCTBA KUCIOPO/IA, CIOCOOBI €ro MOoTy4YeHus,
[IPUMEHEHHE U 3HaUCHHE B IIPUPOAE U )KU3HU YEIOBEKa.
CpaBHUBATh PEAKIIMK FOPEHUS U MEJUIEHHOT'O OKHMCIICHUSI.



https://m.edsoo.ru/7f41837c

/o

HaumenoBanue
pa3liesioB U TEM
MpOTrpaMMBbI

KomngecTBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTnueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIE PECYPChHI

Bupl gestenbHOCTH 00Y4aIOMIUXCs C YUETOM padoyeid
MpOrpamMMbl BOCTIUTAHUS

OOBACHATH CYITHOCTh 3KOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C
3arps3HEHUEM BO3yXa.

CrnenoBath npaBuiiaM 06€3011acHOM pabOThI B 1a00paTopuu mpu
UCIIOJIb30BAaHUM XMMHUYECKON TIOCY bl U 000PYAOBaHMS, @ TAKKE
paBuiiaM oOpalleHus C TOPIOYNMU BEIIECTBAMHU.

[1naHupoBaTh U OCYIIECTBIATh HA IPAKTUKE XUMUUECKUE
9KCIIEPUMEHTBHI, IPOBOAUTH HAOJIIOIEHUS, 1€TaTh BHIBOAbI 10
pe3yibTaTtaM SKCIIepUMEHTa IIPU IPOBEIEHUH Ja00paTOPHBIX
OTIBITOB U MTPAKTUYECKON pabOTHI.

BbIuncnare KOIM4ecTBO BellecTBa, 00bEM raza 1no Gopmysam.
VY4acTBOBaTh B COBMECTHOM paboTe B IpymIie.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YUEOHHUKA U CIIPABOYHBIX
MaTepUasoB, FPAMOTHO UCIOJIb30BaTh N3yUYEHHBIH TOHATHUIHBIN
anmnapar Kypca XUMHU

2.2

Bonopon.Ilonsatue o
KHCIIOTax U COJIAX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

PackpbIBaTh CMBICIT U3y9aeMBIX TOHATHI U TPUMEHSTH OTH
MOHSITUS MTPH OMUCAHUH CBONCTB BEIIECTB U UX MPEBPALICHHIA.
XapakTepu30oBaTh (OMUCHIBAThH) GU3MIECKUE U XUMHUECKIE
CBOICTBA BOJIOPO/Ia, CIIOCOOBI €r0 MOJIy4YeHHUs, TPUMEHEHHE.
Cobupats mpubop 115 modTydeHus Bogoposa. Mcrnonp3oBats
XUMHYECKYIO0 CHMBOJIMKY JIJIsl COCTaBJICHHs JOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUI XUMHUYECKUX PEaKIUi C y9acTHEM
BOZOPOJa. BEIUUCIATE MOJIIPHYIO MacCy BEIIECTB; KOTUYECTBO
BelIecTBa, 00bEM Ia3a, Maccy BEIlleCTBa;

[TpoBOANTH pacUéThl O YPAaBHEHUSIM XUMUYECKUX PEAKITHI:
KOJIM4ecTBa, 00bEMa, MacChl BELIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB WM MPOTyKTOB
peaKuuu.



https://m.edsoo.ru/7f41837c

/o

HaumenoBanue
pa3liesioB U TEM
MpOTrpaMMBbI

KomngecTBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTnueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIE PECYPChHI

Bupl gestenbHOCTH 00Y4aIOMIUXCs C YUETOM padoyeid
MpOrpamMMbl BOCTIUTAHUS

CrnenoBatph npaBuiaM 06e301acHOM paboTHI B TaOOpaTOpHH MpU
UCIIOJIb30BAaHUM XMMHUYECKON TIOCY Il U 000PYJIOBAaHUS, a TAKXKE
npaBuiIaM OOPAIICHHUs C TOPIOYUMH BEIIECTBAMU B OBITY.
[1naHupoBaTh U OCYIIECTBIATh HA IPAKTUKE XUMUUECKUE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHUS, I€TaTh BBIBOJIBI 110
pe3yibTaTtaM SKCIIepUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe B IpymIe

2.3

Bopa. PactBopsi.
ITonsatue 00
OCHOBaAHUSIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

PackpbIBaTh CMBICI N3yYaeMbIX MOHATHI U IPUMEHSTH 9TH
TIOHSITHS TTPY OMTUCAHWK CBOMCTB BEIIECTB U UX MPEBPALICHHI.
XapakTepu3oBaTh (HU3MUECKHE U XUMUYECKHE CBOMCTBA BOJIBI,
e€ poJIb KaK pacTBOPUTENS B IPUPOIHBIX IIPOIIECCaX.
CocTaBnaTh ypaBHEHHUS XMMHYECKHUX PEaKIIHid C yYaCTHEM BOJIBI.
OOBACHATH CYIIHOCTH SKOJOTUYECKHUX MTPOOJIEM, CBI3AHHBIX C
3arpsI3HEHUEM MPUPOTHBIX BOJ, CIIOCOOBI OUUCTKH BOJBI OT
npuMecei, Mephl 10 OXpaHe BOJ OT 3arpsi3HEHUSI.

[TnarrpoBaTh M OCYIIECTBIIATH HA IPAKTHKE XUMUYCCKHE
9KCIIEPUMEHTHI, POBOIUTH HAOIIOICHHSI, IENaTh BBIBOJIBI 110
pe3yabTaTaM dKCIIEPUMEHTA MPU TPOBEICHUH JTA00PATOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.

CnenoBath npaBuiiaM 06e301acHoi paboThl B 1a00paTOpuu Ipu
WCTIOJI30BAHUN XUMHUYECKOM MOCY Il U 000pyAOBaHUS.
[TpoBOANTH BEIYUCIICHUS C IPUMEHEHUEM ITOHSATHS «MacCOBast
JIOJISl BEIIECTBA B PACTBOPEY.

BricTpanBath pa3BEépHYTHIC MMCEMEHHBIC U YCTHBIC OTBETHI C
ormopoi Ha HHPOPMAITHIO U3 YUYeOHHKA U CITPABOYHBIX
MAaTepHaoB, TPAMOTHO UCIIOJIb30BaTh U3yUYEHHBIN MOHATUUHBIN
anmapar Kypca XUMHH



https://m.edsoo.ru/7f41837c

No HaumenoBanue
n/T|| pa3iaenoB U TEM
MpOTrpaMMBbI

KomngecTBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTnueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIE PECYPChHI

Bupl gestenbHOCTH 00Y4aIOMIUXCs C YUETOM padoyeid
MpOrpamMMbl BOCTIUTAHUS

2.4||OcHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COE€IUHEHUN

11

1

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

KnaccudunupoBaTs n3ydaemble BEIIECTBA [0 COCTABY U
CBOMCTBaM.

CocraBnsatb GopMyIIbl OKCUIOB, KUCIOT, OCHOBaHUH, COJIEH 1
Ha3bIBaTh MX MO0 MEXIYHAPOJAHONH HOMEHKIIATYpe.
[IporHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE OOLINX
XUMHYECKHX CBOMCTB M3YUYEHHBIX KJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHH OTHOCSATCA.

CocTaBnaTb MOJIEKYJISIPHBIE YPAaBHEHUSI PEaKIUH,
WITIOCTPUPYIOIIUX XHMUYECKHE CBOWCTBA M CLIOCOOBI
MOJYYEHHUs BEIIECTB U3YUEHHBIX KJIaCCOB/TPYII, a TAKKe
MOATBEPKIAIOLIUX TEHETUYECKYIO B3aUMOCBS3b MEK/Yy HUMHU.
[Ipon3BOINTE BEIUUCIIEHUS 110 YPABHEHHUSIM XUMUYECKUX
pEaKInii.

[InanrpoBaTh ¥ OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOUTH HAOIIOCHHUSI, IEJIaTh BBIBOIBI 10
pe3yJbTaTaM dKCIIepUMEHTa MPH MPOBEAECHUH J1a00paTOPHBIX
OTIBITOB U MpaKTHUeCKUX padboT. CienoBarh NpaBuiIam
6e30macHoil paboThI B 1a00paTOPUH MIPU UCTIONB30BAHUH
XUMHYECKON TOCYAbl 1 000PYIOBaHHUS.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAIIHIO U3 YICOHHKA U CIIPABOYHBIX
MaTEpUaJIOB, IPAMOTHO UCIOJIb30BaTh N3yUYE€HHBIH MOHATHUIHBIN
anmnapar Kypca XUMHH

|I/IT0ro 10 pa3zeny

| 30 ]

Pa3nea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucteMa XHMMHYECKHX 3J1€eMEHTOB
/1. 1. MenneneeBa. CtTpoeHue aToMOB. XUMHYECKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBHMTE/bHbIC PEAKINHU



https://m.edsoo.ru/7f41837c

Ne || Haumenopanue KosnyectBo yacos ‘ OnexkTpoHHbIe (LIU(POBLIE) Bunsl nesrenbHOCTH 00yYaromuUXxcs ¢ yueToM padoueit
/|| pa3nenoB M TeM  ([Beero KonTponsasie|[Ipaktiyeckue o0pa3zoBaTeNbHBIE PECYPChHI POTpaMMbI BOCITUTAaHUS
HporpaMMBl paboThI paboThI
3.1|[Teproanueckuii 7 bubmuoreka [IOK PackppiBaTh CMBICI IEPUOJUYECKOIO 3aKOHA. ONUCHIBATD
3aKOH H https://m.edsoo.ru/7f41837c|ctpoenue Tabnumbl «Ilepuoauueckas CHCTEMa XMMHYECKHX
IIepnonnueckas anemenToB .M. MenneneeBay.
cucrema MojenupoBaTh CTPOCHHE aTOMa, YHEPTeTUUECKUX YPOBHEH 1
XUMHAYECKUX IIOTyPOBHEH MPH MMOMOIIX PUCYHKOB, JIEKTPOHHBIX
anemeHToB /1. U. KOH(pUTrypanui 1 3J1eKTPOHHO- Tpapuueckux Gopmy.
Meneneesa. [TosicHATh pU3NYECKUil CMBICI TOPAIKOBOIO HOMEpa, HOMEPOB
Crpoenue atoma Hepuo/ia U IpyMIIbl AJIEMEHTA.
XapakTepu30BaTh XUMHUECKUE FIIEMEHTHI MIEPBBIX TPEX
NEepUOJIOB, KaJIUH, KLU U UX COEIMHEHUS 10 MOJI0KEHUIO B
[Iepnonnueckoii cucreme [[.11. Menneneena.
OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
XUMHAYECKHX 2JIEMEHTOB (M3MEHEHUE PaJNyCOB aTOMOB,
JIEKTPOOTPHUIIATEILHOCTH, BAJICHTHOCTH) U UX COEMHEHUI B
Mpe/esiax MaJIbIX TIEPUOJIOB U TIABHBIX TOJATPYII C yIETOM
CTPOEHUS X aTOMOB; Y4acTBOBaTh B COBMECTHON paboTe B mape
WM TPYTITIE.
BricTpanBath pa3BEpHYThIE TUCHMEHHBIE 1 YCTHBIE OTBETHI C
ornopoit Ha UHPOPMAIIHIO U3 YYeOHHUKA U JPYTUX UCTOYHHUKOB, B
ToM uncie MHTepHera
3.2||Xumuueckas cBs3b. | 8 1 bubnuorexa [IOK PackpbIBaTh CMBICI U3y4aeMbIX TOHATH.
OKHCIUTENLHO- https://m.edsoo0.ru/7f41837c||Onpeaenats BUI XUMUYECKOM CBSI3H B COCTUHEHUH.
BOCCTAHOBUTEIIbHBIE MopaenupoBaTh CTPOSHHE MOJIEKYJ P MOMOIIH PUCYHKOB,
peakun MOJIeNIeH, SJEKTPOHHBIX H CTPYKTYPHBIX (hopmyi. Hcmonb30BaTh
XMUMHUYECKYIO0 CUMBOJIMKY JJISl COCTaBIeHUS (hOPMYJT BEIIECTB,
JIEKTPOHHOTO OanaHca peakLui.
OnpenensTsh CTENEHb OKUCICHUS aTOMOB XUMHUECKUX
AJIEMEHTOB TI0 (POpPMYJIaM B COCTaBIATH (POPMYJIIBI OMHAPHBIX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne || Haumenopanue KosnyectBo yacos ‘ OnexkTpoHHbIe (LIU(POBLIE) Bunsl nesrenbHOCTH 00yYaromuUXxcs ¢ yueToM padoueit
/|| pa3nenoB M TeM  ([Beero KontponbHbie|[IpakTiyeckue o0pa3zoBaTeNbHBIE PECYPChHI POTpaMMbI BOCITUTAaHUS
HporpaMMBl paboThI paboThI

COEMHEHUH 110 CTENIeHN OKHCIICHUS aTOMOB XMMHYECKHIX
3JIEMEHTOB.
OnpenensiTb OKUCIUTENb U BOCCTAHOBUTENb. PaccTaBisiTh
K03(pPULIMEHTHI B CXeMax MPOCTBIX OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIl METOAOM 3JIEKTPOHHOIO OajlaHca.
Habmtogate XMMUYECKHE OIBITHI 110 IJ1aHY, aHAIM3UPOBATh U
JIeJ1aTh BBIBOJIBI.
Wcnons3oBare UKT m1s co3nanus moaenei, HoAroTOBKU
IPE3EHTALNMN, JOKJIaJ0B 10 TEME.
BricTpanBath pa3BEpHYThIE MUCHbMEHHBIE M YCTHBIE OTBETHI C
Onopoi Ha UH(OPMAIHIO U3 YUeOHHMKA U JPYTUX UCTOYHUKOB, B
ToM uncie MHTepHeTa

Wroro no pazneny 15 bubnuorexa [JOK

https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubnunoreka [JOK
https://m.edsoo0.ru/7f41837c

OBUIEE 68 4 5

KOJIMYECTBO

UACOB I10

[TPOTPAMME
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9 KJIACC

Ne HaumenoBaunue
/|| pas3aenoB U TEM
MIPOTrPAMMBI

KomunuectBo

qaCoB

Bcero

KoHntposbnsie
paboThl

[IpakTrueckue
paboThl

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Bunbl nesTenbHOCTH 00y4Yaronuxcs ¢ y4eToM padodeit
IpOrpaMMbl BOCITUTAHUS

Pa3pen 1. BemecTBo u X

HMHYIe

CKHE pCaKIIMU

1.1|IToBTOpEHUE U
yrityOJeHre 3HaHUH
OCHOBHBIX Pa3/IeJIoB
Kypca 8 kiacca

5

1

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

XapakTepru30BaTh XMMUYECKHUE DJIEMEHTHI IEPBBIX TPEX
NIEPUOJOB, KAIUA U KAJIBLIUA 110 UX II0JIOKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.
KnaccugunupoBars 1 Ha3bIBaTh HEOPraHUYECKUE BEILIECTBA
W3YYEHHBIX KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, OATBEPKAATh CBOMCTBA IPUMEPAMH
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKLIU.
OmnpenensTb BUJI XMMUUYECKOM CBSI3U U TUIl KPUCTAIITMYECKON
PELIETKYU BEILIECTBA.

IIporHo3upoBaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHHS.

BricTpanBathk pa3BEpHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YYeOHHUKA U CIIPABOYHBIX
MaTepUasoB, FPAMOTHO UCIIOJIb30BAaTh N3YUYECHHBIN
MTOHATUMHBIN anmnapar Kypca XUMUu

1.2||OcHoBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHUX
peakuuii

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U TPUMEHSTH 3TH
MTOHSTHS MIPU ONMMMCAHUY CBOMCTB BEIIECTB M UX MPEBPAIICHUH.
KnaccudunupoBats XUMUYECKUE PEAKIIMH 110 PA3TUIHBIM
MPU3HAKaM.

Y cTraHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakuu
OT pa3iINyYHbIX (PaKTOPOB.

[Iporuo3upoBarh BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX
MPEBPALICHUI B PA3TUYHBIX YCIOBUSX.

Ornpenenarb OKUCIUTENb U BoccTaHOBUTENL B OBP.
CocTaBmsTh JICKTPOHHBINA OATaHC PEaKIINH.

[Ipou3BOAUTH BEIYUCICHUS 10 XUMUYECKUM YPABHEHUSIM.



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne|| HaumenoBanue KonnuecTBo yacon ‘ DnekTpoHHbIC (IU(PPOBLIE) Buapl nestenbHOCTH 00y4YarOmUXCs ¢ yueToM pabodeit
/|| pa3fenoB M TeM  (Beero KontponsHbie|[Ipaktiueckue o0pa3zoBaTeNbHBIC PECYPCHI MIPOrPaMMBbI BOCITUTAHUS
HporpaMMBl paboThI paboTHI
Y4acTBOBaTh B COBMECTHOM paboTe B mape WM TpyIIe.
BricTpanBath pa3BEpHYThIC MMCEMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha HHPOPMAITHIO M3 YYeOHHKA U CIIPABOYHBIX
MaTepuajoB, IPaMOTHO UCIOIb30BaTh N3yUYEHHBIH
MTOHATUIHBIN anmnapar Kypca XUMUHU
1.3|Dnexkrponutnueckas| 8 1 1 bubnmnoreka [HOK PackpbIBaTh CMBICT U3y4aeMbIX OHATUH, a TAKKE CMBICI
JTMCCOIIHAITHUS. https://m.edso0.ru/7f41a636|/Teopun IEKTPOITUTHUCCKOMN THUCCOIIMAITUH.
XuMHUYECKHe OOBACHATH MPUUUHBI ATEKTPOIPOBOJAHOCTH BOTHBIX
peakuuu B pPacTBOPOB BEIIECTB, PA3INYATh CIIa0bIe U CHIIbHBIE
pacTBopax aneKTpoauThl. COCTaBIATh YPaBHEHHSI TUCCOLIUAIIUU KUCIIOT,

LIEJI0YEHN U COJIEH, TIOJHBIE U COKPAILEHHBIE HOHHBIE
YpaBHEHHsI XUMUUYECKUX peakuii HOHHOro 0OMeHa, KpaTKue
VMOHHBIE YPaBHEHHUSI IIPOCTBIX PEAKLUI TMIPOJIN3a COJIEH.
XapakTepu30BaTh 00IIME XUMHUUECKUE CBOIICTBA BEIIECTB
pa3IMYHBIX KJIACCOB Ha OCHOBE TEOPHH DJIEKTPOIUTHUECKON
JUCCOLIMAlIMK; IOATBEPKIaTh CBOWCTBA TPUMEpPaAMU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN XUMUYECKUX PEAKIUH.
Pematpb skcriepuMeHTaNbHBIE 3a/1a4H 110 TEME.

IInannpoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUSI, IENaTh BBIBOJIBI 110
pe3yJbTaTaM 3KCIepUMEHTa MPH MPOBEAECHUH Ta00paTOPHBIX
OTIBITOB U MPAKTUYECKHUX PadoT.

CrnenoBath npaBuiiaM 6e3o0macHoil paboThl B 1abopaTopuu mpu
MCIOJIb30BAaHUU XUMUYECKOM MOCY bl U 000pyI0BaHUS.
ITpoBOANTH BHIYMCIEHUS IO XMMUUECKUM YPAaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe B Mape WU TpyTIIe.
BricTpanBath pa3BEpHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C
OInopoil Ha H(opMaUIo U3 yueOHUKA U APYTHUX UCTOUHUKOB
uHpopmanuu, B ToM yrcie aTepHera



https://m.edsoo.ru/7f41a636

Ne|| HaumenoBanue ‘ KonnuecTBo yacon ‘ DnekTpoHHbIC (IU(PPOBLIE) Buapl nestenbHOCTH 00y4YarOmUXCs ¢ yueToM pabodeit
/|| pa3fenoB M TeM  (Beero KontponsHbie|[Ipaktiueckue o0pa3zoBaTeNbHBIC PECYPCHI MpOrpaMMbl BOCITUTaHUS

HporpaMMBl paboThI paboTHI
|I/IT0ro 110 pasjeny H 17 H H

|Pa3ue.11 2. HemeTa/u1bl M UX COeMHEHU S

2.1

OOmas
XapaKTEePUCTHKA
XUMHUYECKHUX
anieMeHToB VIIA-
rpynnsl. ['anorensl

4

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41a636

OOBsCHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
HEMETAJIJIOB U UX COEIMHEHUH B IIPEJieax MaJlbIX IEPUOIOB U
INIaBHBIX noarpynn Ilepuonnyeckoil cucTeMbl XMMHUUECKUX
JJIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh GU3NUECKUE U XMMUYECKHE CBOWCTBA
IIPOCTHIX BEIIECTB IAJIONEHOB (Ha IPUMEPE XJI0pa) U CIOKHBIX
BEIIECTB (XJIOPOBOJOPOAA, XJIOPHIA HATPHSI), CIIOCOOBI UX
MOJIy4€HUs], IPUMEHEHHUE U 3HaU€HUE B PUPOJE U KUZHU
4eJI0BEKA.

Omnpenensars XJIOpUI-UOHBI B pacTBOPE.

IInannpoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS, J€JIaTh BBIBOJBI 1O
pe3ybTaTaM SKCIEPUMEHTA IPU MPOBEICHUH Ja00paTOPHBIX
OTIBITOB U MPAKTUYECKHUX PadoT.

CnenoBath npaBuiiaM 6e3onacHoil paboThl B 1abopaTopuu npu
MCIOJIb30BaHUU XUMUYECKOU MOCY bl U 000pYAOBaHUS.
BricTpanBath pa3BEpHYThIE TMCBMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 YIeOHHKA M CIIPABOYHBIX
MaTEepUajoB, IPaMOTHO UCIOIb30BaTh N3yUYE€HHBIN
MTOHSATUIHBIN anmnapar Kypca XUMUu

2.2

O61mas
XapaKTEePUCTHKA
XUMHUYECCKUX
snemeHToB VIA-
rpynnsl. Cepa u eé

COCIMHCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OOBACHATH 0011e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
a51eMeHTOB VIA-Tpynmnbl ¥ X COEAUHEHUH C yUETOM CTPOEHUS
UX aTOMOB.

XapakTepu30oBarh (pU3NUECKUE U XUMUYECKUE CBOMCTBA
IIPOCTOT'O BEILECTBA CEPhI U €€ COeTUHEHNH (CepoBOI0pO/Ia,

OKCHUJIOB CEpPbI, CEPHOM KHUCIIOTHI, CYIb(PaTOB), CIIOCOOBI HX



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HaumenoBanue KomnnuectBo yacos ‘ DnexTpoHHBIE (IIUPPOBLIE) Bunpl nesrenbHOCTH 00y4aronuxcs ¢ y4eToM padoueit
o0pa3zoBaTeNbHBIC PECYPCHI MpOrpaMMbl BOCITUTaHUS

PasACIOB U TEM || Bcero([KonTponbHble|[IpakTuueckue
HporpaMMBl paboThI paboTHI

MOJIy4YEHUs1, TPUMEHEHUE U 3HaYEHUE B IPUPOJIE U KU3HU
YeJI0BeKa.

Onpenensath HaaM4Ue Cyab(haT-uoHOB B pacTBope. OOBSICHATH
CYIIHOCTb SKOJIOTHYECKUX MPOOJIEM, CBS3aHHBIX C
nepepaboTKON COSTMHEHHI CepHhI.

[InanupoBaTh M OCYIIECTBIIATh HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, TPOBOUTEH HAOIIOACHUS, I€JIaTh BHIBOBI 110
pe3yiabTaTaM 3KCIEPUMEHTA.

CrnenoBath npaBuiiaM 06e30macHoil paboThI B TaOOpaTOpPHH MTPH
MCIOJIb30BAaHUU XUMUYECKOU MOCY/IbI U 000pYI0BaHUS.
[Tpon3BOUTE BEIYHMCIICHUS TI0 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpH BHITOTHEHUH YUEOHBIX 3aJaHUI TEKCThI
y4yeOHMKa, cripaBouHbie MaTepuaisl (Ilepuogudeckyto cucremy
xumuueckux >nemeHToB JI. . MenneneeBa, Tabnuily
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEN B BOJIE,
ANEKTPOXUMUUYECKHUH psAJl HAPSHKEHUI METAILIIOB).
Hcnonb30Bath Npu BHIOJHEHUN YY€OHBIX 3aJaHUI U B
MpOILIeCcCe UCCIEN0BATENBCKOM ASSITENHbHOCTH HAYYHO-
MOMYJIAPHYIO JTUTEPATYPY XUMUUIECKOTO CONCPKAHUSA,
CIIpaBOYHbIE MaTepuaibl, pecypcsl IHTepHeTa

Oomas 7 1 bu6mmoreka [IOK OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
XapaKTepUCTHKA https://m.edso0.ru/7f41a636|3nemMeHToB VA-rpymiibl ¥ UX COCAUHEHUHN ¢ YIETOM CTPOCHHUS
XUMUYECKUX UX aTOMOB.

31eMeHTOB VA- XapakTepu3oBaTh (pU3NUECKUe U XUMUYECKHE CBOMCTBA
rpynsl. A30T, MPOCTHIX BEIIECTB a30Ta U (hocdopa U UX COeTUHEHHH

dbocdop u ux (ammmaka, coyeit aMMOHHS, a30THOM KUCJIOThI, HUTPATOB,
COCJIMHEHUS okcuaa docdopa (V) u docdopHoii kucnotsl, pocharton),
CHocoOBl UX MOJYYEHUs, IPUMEHEHUE U 3HaYCHUE B IPUPOJIE U
YKU3HH YeJIOBEKa.



https://m.edsoo.ru/7f41a636

/o

Haumenosanue
pa3liesioB U TEM
MpOTrpaMMBbI

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIC PECYPCHI

Buapl nestenbHOCTH 00y4YarOmUXCs ¢ yueToM pabodeit
MpOrpaMMbl BOCITUTaHUS

OnpenensiTb HOHBI aMMOHUS U (pocdaT-nuOHBI B pacTBOpE.
OOBACHATDH CYNIHOCTh SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
HAX0XJICHUEM COeTUHEHUH a30Ta U Gocdopa B OKpyKaromeit
cpene.

[InanupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IPOBOUTH HAOIIOACHHUS, J€NIaTh BBIBOIBI MO
pe3yJibTaTaM 3KCIEPUMEHTA pU IPOBEAEHUH Ja00PaTOPHBIX
OTIBITOB U MPAKTUYECKON PaOOTHI.

CrnenoBath npaBuiIaM 06€30MacHOi paboTHI B TabOpaTOpHH IpU
MCIOJIb30BAaHUU XUMUYECKOU MOCY/IbI U 000pYI0BaHUS.
[Tpon3BOUTE BEIYHMCIICHUS TI0 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpH BHITOTHEHUH YUEOHBIX 3aJaHUI TEKCThI
y4eOHUKa, CIIPAaBOYHbIE MaTepUalbl (IEPUOJUIECKYIO CUCTEMY
xumuueckux >nemeHToB [1. . MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEN B BOJIE,
ANEKTPOXUMUUYECKUH PsiJl HAIPSIKEHUN METAJIOB)

2.4

Oomas
XapaKTEPHUCTHKA
XUMHYECKHUX
as1eMeHTOB [VA-
IpYIIBL. YTIEPOa U
KPEMHHI U UX
COCIMHEHMUS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
aneMeHTOB [V A-rpynnsl 1 uX COEAUHEHNN ¢ yYETOM CTPOEHUS
UX aTOMOB.

XapakTtepu3oBaTh (U3UIECKUE U XUMHUIECKHUE CBONCTBA
IIPOCTHIX BEIIECTB YIVIEPOAA U KPEMHUS U UX COCUHEHUN
(oKCcHUII0B yrilepoJa, yroJabHOW KUCIOThI, KApOOHATOB, OKCUIA
KPEMHHUS, KPEMHUEBOW KUCIIOTHI, CUIIMKATOB), CIIOCOOBI X
MIOJIyYEHUS1, TPUMEHEHUE U 3HAYEHUE B IPUPOJIE U )KU3HU
YeJI0BEKa.

OOBACHATH MPUUMHHO-CIIEICTBEHHYIO CBSI3b: CTPOEHUE
BEIIECTBA — CBOMCTBA — IIPUMEHEHUE — Ha IIPUMeEpax
COEIMHEHUH yIiIepoJa U KPEMHHUS.

OmnpenensaTh KapOOHAT- M CHIIMKAT-MOHBI B PACTBOPE.



https://m.edsoo.ru/7f41a636

No Haumenosanue
n/n|| pas3zaenoB U TeM
MpOTrpaMMBbI

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIC PECYPCHI

Buapl nestenbHOCTH 00y4YarOmUXCs ¢ yueToM pabodeit
MpOrpaMMbl BOCITUTaHUS

OOBSACHATH CYITHOCTH SKOJIOTUYECKUX MPOOJIEM, CBA3aHHBIX C
HaXO0XJICHUEM YIJIEKUCIIOTO Ira3a B OKPYKaIoLIeH cpene.
[TonTBepk1aTh 0COOEHHOCTH COCTaBa OPraHUYECKUX BELLIECTB
IpUMEpaMH MPOCTHIX COSANHEHUH (MeTaH, 3TaH, STUJICH,
alleTUJIEH, 3TaHOJI, IJIMLIEPUH, YKCyCHasl KUCIIOTa),
B3aMMOCBSA3b HEOPTaHNYECKUX COEIUHEHUH yrilepoja U
OpraHMYecKUX BemecTB. ONUChIBaTh POJb OEIKOB, )KUPOB U
YII€BOAOB B ()YHKIIMOHMPOBAHUY JKUBBIX OPraHU3MOB, COCTAB
MIPUPOJIHBIX UCTOYHHUKOB YTJIEBOJIOPOJIOB, UX POJIb B OBITY U
IIPOMBIIIJIEHHOCTH.

[TpoBOANUTH BHIYMCIEHUS 0 YPABHEHUSIM XUMUYECKUX
peaKuui.

[InanupoBaTh U OCYLIECTBIIATH HAa IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, 1€1aTh BHIBO/IBI 110
pe3yJibTaTaM 3KCIEepUMEHTa MpU MPOBEACHUH Ja00paTOPHBIX
OTIBITOB U MPAKTUYECKHX PaboT.

CnenoBath npaBuiiam 0e301acHoi paboThl B 1a00paTOpUu Hpu
UCTOJIb30BAaHUU XUMHUYECKON MOCY Il U 000PYOBaHUS.
Hcnonb30BaTh MpH BHIOTHEHUH YU€OHBIX 3aaHUI TEKCThI
yueOHuUKa, cipaBouHble Matepuansl (Ilepuonndeckyro cucremy
xuMuuecknx snemenToB J[. . MenaeneeBa, Tabmauiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBaHHI U COJIEH B BOJIE,
AIIEKTPOXUMUYECKUH PsJl HAPSHKEHUI METaIOB)

|I/IT0ro 10 pa3zeny

| 25 |

|Pa3;[eJ1 3. MeTta/i1LI M X CO€IUHEHUS

3.1||O61mume cBoiicTBa
METAJIJIOB

4

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

PackppIBaTh CMBICI U3y4aeMbIX TOHATHI U IPUMEHSTH 3TH
MIOHSTHS IIPH ONMCAaHUU CBOMCTB BELIECTB U UX NPEBPAILECHUM.
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/o

Haumenosanue
pa3liesioB U TEM
MpOTrpaMMBbI

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIC PECYPCHI

Buapl nestenbHOCTH 00y4YarOmUXCs ¢ yueToM pabodeit
MpOrpaMMbl BOCITUTaHUS

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
3JIEMEHTOB-METAIIJIOB U UX COEAMHEHUN C YUETOM CTPOEHUS UX
aTOMOB.

XapakTepu30BaTh CTPOSHHUE METAJLIOB, 00IIHUe (PU3NUYECKHUE U
XUMHYECKHE CBOMCTBA METAJIOB.

XapakTepu30BaTh 001He CIOCOOBI MOTYYSHHS] METAILIIOB.
OnuceiBaTh CIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HH.
CrnenoBaTh ipaBuIaM 0e30MacHON pabOTHI B JTa0OpaTOPUH TIPH
WCIIOJIb30BAHUU XUMUYECKON TTOCYIbI U 000PYI0BAHMS.
[Ipon3BOUTE BEIYHUCIEHUS 110 YPABHEHUSAM XUMUYECKUX
peaKkuuid, €CJIA OJUH U3 PEAareHTOB COJCPKUT MPUMECH.
Y4acTBOBaTh B COBMECTHOH paboTe B mape WM rpyIie.
Hcrnonb30Bath npu BHIOJHEHUN YYEOHBIX 3aJaHUN TEKCThI
yueOHUKa, cripaBouHble MaTepuansl (Ilepuoanueckyto cuctemy
xuMuueckux snemeHToB J[. . MenzaeneeBa, Tabauiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIEH B BOJE,
AIIEKTPOXUMHUYECKUH PsIJl HAPSKEHUN METaJJIOB)

3.2

Baxnueiiniue
METAJUIBI U UX
COEeUHEHUS

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OOBACHATH 00111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
AJIEMEHTOB-METAIIJIOB M UX COEAMHEHUN B ITPyMIax C y4ETOM
CTPOCHHUSI KX aTOMOB.

XapakTepu3oBaTh (pU3NUECKUE U XUMUYECKUE CBOMCTBA
MIPOCTHIX BEMIECTB METAJIOB U UX COCTUHEHUN (OKCHIOB,
THJIPOKCHUJIOB, COJIEH ), CHOCOOBI MX TOMyUYeHUsl, MPUMEHEHUE U
3HAYCHHE B MPUPOJIC U KU3HH YETIOBEKA.

VYcraHaBnMBaTh NPUUMHHO- CIEACTBEHHYIO CBSI3b: CTPOCHUE
BEII[ECTBA — CBOWMCTBA — IMPUMEHEHHE — HAa MMpUMepax
M3Yy4aeMbIX BEIIECTB.

Pacnio3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIIMN NOHBI
METAJIJIOB: MarHus, KaibIys, aIFOMAHMS, ITMHKA, skene3a (II) u



https://m.edsoo.ru/7f41a636

/o

Haumenosanue
pa3liesioB U TEM
MpOTrpaMMBbI

KommyectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIC PECYPCHI

Buapl nestenbHOCTH 00y4YarOmUXCs ¢ yueToM pabodeit
MpOrpaMMbl BOCITUTaHUS

wenesa (111), meau (I1). loka3biBaTh aM(OTEPHBII XapakTep
OKCHJIOB M THPOKCHIOB aJTFOMUHUS U IMHKA. [lmannpoBats u
OCYILECTBIISATh HAa MPAKTUKE XUMUYECKHE IKCIICPUMEHTHI,
IPOBOANTH HAOJIOIEHHS, JIENIaTh BBIBOJIBI IO Pe3yIbTaTaM
HKCIEPUMEHTA TP MPOBEICHNUH JIA0OPATOPHBIX OMBITOB U
IPaKTHYECKUX paloT.

CnenoBath npaBuiiamM 0e301acHoi paboThl B 1a00paTOpuu Ipu
UCIIOJIb30BAHUH XUMHUYECKOHN TTOCYAbI U 000pYy1OBaHHUSL.
[Tpon3BOINTH BHIYMCIICHUS IO XUMUYECKUM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOI paboTe B mape UiH rpyrmre.
BricTpanBath pa3BEpHYThIC MUCEMEHHBIE M YCTHBIE OTBETHI C
oropoil Ha nHpopMaIIo U3 YueOHHKA U CIIPAaBOYHBIX
MaTepHaoB, TPAMOTHO UCIIOJIb30BaTh U3YYECHHBIN
NOHATHUIHBIN anmapaT Kypca XUMUU

|I/IT0ro 10 paszeny

| 20 |

|Pa3z1e.11 4. XuMus ¥ OKpy:Kamomas cpeaa

4.1

BemiectBa n
Marepuaibl B )KU3HU
yeJI0BeKa

3

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

XapakTepu30BaTh pojib XUMHUHU B Pa3IMYHBIX cepax
JIESATEIILHOCTH JIFO/IEM, OCHOBHBIE BEILIECTBA U MaTEpHAaJIbI,
IIPUMEHSIEMbIE B )KU3HH COBPEMEHHOTO uesoBeka. OObsACHATh
yCIIOBHS O€30MacHOT0 MCIIOJIb30BAHUS BELIECTB U XUMHUECKUX
peakiuii B ObITy. AHAIM3UPOBATHh M KPUTHYECKH OLICHUBATh
WH(OPMAIIHIO O BIUSHUN TIPOMBIIUIEHHOCTH, CETHCKOTO
X035ICTBA, TPAHCIIOPTA U AP. Ha COCTOSIHUE OKpY KaroIen
CpeJIbl.

YMeTh OKa3bIBaTh MEPBYIO MOMOILb TPU XUMHUUECKHUX 05KOTax
U OTPABJICHUSIX.

[TpuHuMaTh ydyactue B 00CYKICHUH MPOOIeM XUMHUUECKON 1
HKOJIOTUYECKOM HANPaBICHHOCTH, BHICKA3bIBATh COOCTBEHHYIO



https://m.edsoo.ru/7f41a636

Ne|| HaumenoBanue KonnuecTBo yacon ‘ DnekTpoHHbIC (IU(PPOBLIE) Buapl nestenbHOCTH 00y4YarOmUXCs ¢ yueToM pabodeit
/|| pa3fenoB M TeM  (Beero KontponsHbie|[Ipaktiueckue o0pa3oBaTeNbHbIC PECYPCHI MIPOrPaMMBbI BOCITUTAHUS
HpOrpaMMbl padoThI padoThI
MO3UIIMIO TI0 MpobJIeMe U IpeiaraTh BO3MOXKHBIC ITyTH €&
peleHus
|I/IT0r0 10 pazzeny H 3 H H
PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
OBILEE 68 4 7
KOJIMYECTBO
YACOB I10
[TPOTPAMME
MOYPOYHOE IIJIAHUPOBAHHUE
8 KUIIACC
No Tema ypoxka KomnnuectBo yacos ‘ Hara DneKTpoHHbIE U(POBBIE
n/m Beero|| Konrponshbie || Tpaktuueckue || H3Y4EHAA o0pa3oBaTeNbHbBIE PECYPCHI
paboTsl paboTsl
1 IIpenmer xumuu. Ponp XuMuu B )KU3HU YesloBeKa. Tena u 1 bubnmorexa LIOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 |[TonsaTHe 0 METOIAX MO3HAHUSA B XUMHUHU 1 but6mmorekxa [IOK
https://m.edsoo.ru/ff0d227e
3 |[[IpaxTtuueckas padota Ne 1 «IIpaBuna paboTsl B 1 bubmmorexa [JOK
1abopaTOpPUK U MPHUEMBI 0OpaIEHHS ¢ JTaA0OPATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyOBaHUEMY
4 |Yucteie BemecTBa 1 cMecu. CriocoObI pa3ieneHus 1 but6mmorekxa [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 |[[IpakTtuueckas pabota Ne 2 «Pa3nenenue cmeceii (Ha 1 bubnmorexa [JOK
pUMEpPEe OYMCTKH ITOBAPCHHOM COJTH )» https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero|| Kontponbhbie || Tpaktuueckue || H3YICHAS 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
6 ||ATOMBI U MOJIEKYJIbI 1 bu6mmoteka [JOK
https://m.edsoo.ru/ff0d2a6¢c
7 ||[XumHuueckue 3J1eMeHThl. 3HaKu (CUMBOJIbl) XUMHUYECKUX 1 bubnmnoreka HOK
9JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocTbie U CIOKHBIE BEIIECTBA 1 bu6nmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
9  ||ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2d50
10 |[3aKoH MOCTOSHCTBA COCTaBa BEIIECTB. XHUMHYECKas 1 bub6mmoreka [IOK
dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCHTenbHAs aToMHas Macca. OTHOCHUTEIIbHAS 1 bu6nuorexa [IOK
MOJICKYJISIpHAs] Macca https://m.edsoo.ru/ff0d323c
12 ||MaccoBas 10151 XHMHYECKOT'0 DJIEMEHTa B COSAUHEHNHI 1 bu6anoreka LIOK
https://m.edsoo.ru/ff0d350c
13 |[KonnuectBo BeuiectBa. Mosib. MonspHast Macca 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230
14 ||®usnueckre U XUMHYECKHE SIBJICHUS. X UMHUECKAas 1 bubnunorexa LIOK
peaKius https://m.edsoo.ru/ff0d37fa
15 |IIpu3Haku U yclOBUS NPOTEKAHUS XUMUYECKUX PeaKIUil 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0d3al6
16 ||3akoH coxpaHeHHUs1 MaccChl BEIECTB. XUMUYECKHE 1 bubmmorexa [JOK
YpaBHCHHS https://m.edsoo.ru/ff0d3b88
17 ||BerumciaeHHS KOIMYECTBA, MACChI BEIICCTBA 110 1 bubnunoreka LIOK
YPaBHCHHUSIM XUMUYECKHX PCAKITHI https://m.edsoo.ru/ff0d5708
18 |[Knaccudukanus XuMAYECKUX Peakuid (COeTMHECHHS, 1 bubnuorexa [JOK

pa3I0XKEeHUs, 3aMeIIeHHUs, OOMEHA)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/n Beero|| Kontponbhbie || Tpaktuueckue || H3YICHAS o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI
19 |M. B. JIoMOHOCOB — y4EHBIN-IHIUKIIOETUCT. 1 bubnmoreka [JOK
O000111eHYE U cUCTEMATH3aLHS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 |KontpompHas padora Nel mo reme «BemiectBa u 1 1 bu6mmoteka [JOK
XUMHYECKHE PEAKIIHID) https://m.edsoo.ru/ff0d4290
21 |[Bo3gyx — cmech ra3os. CocraB Bo3ayxa. Kucrnopox — 1 bub6nunorexa LIOK
3JIEMEHT U MpocToe BelecTBo. O30H https://m.edsoo.ru/ff0d448e
22 || ®usnveckue M XMMHYECKHE CBOMCTBA KUCIOPOa 1 bu6mmoteka [JOK
(peakiuu OKUCIEHHs, Topenue). ITousTre 00 okcHaax https://m.edsoo.ru/ff0d4614
23 ||CrtocoOBI TONTydeHusT KHCIOPO/ia B JIA00OPATOPUH H 1 bubmmoreka [JOK
npoMbinuieHHOCTH. [IpuMeneHne kucmopozaa https://m.edsoo.ru/ff0d497a
24 || TennoBo# 3(pPeKT XMMUIECKOH peaKkIH, MOHATHE O 1 bubmuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
HHJIOTEPMHUYECKUX PEAKLUIX
25 |TomnuBo (HedTh, yronp U MeTaH). 3arpsizHeHue Bo3ayxa, | 1 bubmuoreka [IOK
CIOCOOBI €ro MPe0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 |[Ipaktuueckas pabota Ne 3 mo teme «llomydenue u 1 1 bubmuoreka [IOK
coOupaHHe KHCIOpO/Ia, U3yUYeHUE er0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 ||Bomopom — anemMeHT M mpocToe BemecTBo. Haxoxaenune | 1 bu6muoreka [JOK
B IIPUPOJIE https://m.edsoo.ru/ff0d4dd0
28 || ®usnyeckue M XUMHUYECKHE CBOMCTBA BOJIOPO/IA. 1 bubmuorexa [JOK
[TpumeneHue Bo0pOIa https://m.edsoo.ru/ff0d4dd0
29 |[ToHsATHE O KHCIOTAX U COJIAX 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
30 ||CmocoOsI momydeHust BOJopoa B JIa0OpaTopuu 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0d4dd0
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No Tema ypoka KonnuectBo yacos Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero|| Kontponbhbie || Tpaktuueckue || H3YICHAS 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
31 |[IIpaxTuueckas padota Ne 4 mo reme «Ilomyyenue u 1 1 bu6mmoteka [JOK
cobOupaHe BOJAOPOIa, M3YYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 |MomnsipHbIil 00BEM ra3oB. 3akoH ABOTaapo 1 bu6mmoteka [JOK
https://m.edsoo.ru/ff0d542e
33 ||Breruncienus o0béMa, KOJIHYECTBA BEIECTBA ra3a o €ro 1 bub6nunorexa LIOK
U3BECTHOMY KOJIMYECTBY BELIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
34  ||Berancienus 00bEMOB Ta30B 110 YPAaBHEHUIO PEAKIIMU HA 1 bu6mmoteka [JOK
OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHUI ra30B https://m.edsoo.ru/ff0d5708
35 ||[Pusnyeckue U XMMUYECKHE CBOMCTBA BOJIbI 1 bu6anoreka LIOK
https://m.edsoo.ru/ff0d587a
36 ||CoctaB ocHoBaHuil. [ToHsATHE 00 MHANKAaTOpPaAX 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d59e2
37 ||Bona kak pactBoputenb. HackieHHble 1 HeHachIeHHbie| 1 bubmuoreka [JOK
pacTBOpbI. MaccoBast 10715 BENIECTBa B pacTBOpPE https://m.edsoo.ru/ff0d5b40
38 |[[IpaxTuueckas pabota Ne 5 no reme «IIpurorosnenue 1 1 bubmuoreka [IOK
pPacTBOPOB C OMpPEIEIEHHON MaCCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PAcTBOPEHHOTO BEILIECTBA»
39 |[KonTposnbHas padota Ne2 o reme «Kucmopon. Bogopon. || 1 1 bubmmoreka [JOK
Bona» https://m.edsoo.ru/ff0d6342
40 ||Oxcunpl: coctaB, KIacCH(pHUKAIM, HOMEHKIAaTypa 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e
41 |TlomydeHre U XUMUUYECKHE CBOMCTBA KUCIOTHBIX, 1 but6mmoreka [IOK
OCHOBHBIX U aM()OTEpHBIX OKCUIO0B https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHUs: cOCTaB, Kiaccu(HUKaIys, HOMEHKIIATypa 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0d67ca
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No Tema ypoka KonnuectBo yacos Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero|| Kontponbhbie || Tpaktuueckue || H3YICHAS 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
43 |[lomydeHre 1 XUMUYECKUE CBOWCTBA OCHOBAHUI 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d67ca
44 |[KucnmoTsl: cocTaB, KI1acCU(pHUKAIHsI, HOMEHKIAaTypa 1 bu6mmoteka [JOK
https://m.edsoo.ru/ffOdfee2
45 |[lonydeHue U XUMHUYECKUE CBOWCTBA KUCIIOT 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2
46 ||Conu (cpenHue): HOMEHKIATypa, CIIOCOOBI OMyUeHUS, 1 bubmmoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |[Ipaxtuueckas padora Ne 6. Pemenue 1 1 bubmuoreka [IOK
OKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe « OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHNYECKUX COCTHMHEHUI
48 |[eHeTnueckas CBA3b MEKIY KIIAaCCAMH HEOPTaHUIECCKHIX 1 bubnuotexa [JOK
COCIMHEHU I https://m.edsoo.ru/00ad9a50
49 ||O606meHNE ¥ cHCTeMaTH3alKs 3HAHUH 1 bubnuorexa [{OK
https://m.edsoo.ru/00ad9ch2
50 |[KonTposbHas padota Ne3 o Teme "OCHOBHBIE KJIACCHI 1 1 bubnuotexa [JOK
HEOPraHMYECKUX COSAMHEHU" https://m.edsoo.ru/00ad9ela
51 |[[IepBble MOMBITKU KJIaCCUPHUKAIIUN XUMUYECKUX 1 bu6muoreka [JOK
snieMeHTOB. [oHsTHE O TpyIax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[Tepuoanueckwuii 3akoH u Ilepuonnyeckas cucrema 1 bubmuorexa [JOK
xuMH4YeCKuX 35eMenToB J. . Menaencea https://m.edsoo.ru/00ada52c
53 |[[Tepromapl, TPYIIITEI, TOATPYIIIIHI 1 bubnuotexa [JOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue aromoB. CocTaB aTOMHBIX sijiep. M30TombI 1 bubnuorexa [JOK

https://m.edsoo.ru/00ada342
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero|| Kontponbhbie || Tpaktuueckue || H3YICHAS 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
55 ||CTpoeHue 31eKTPOHHBIX 000JI0UYEK aTOMOB JICMEHTOB 1 bubnmoreka [JOK
[Tepuoauueckoii cucremsr 1. . MennesneeBa https://m.edsoo.ru/00ada6bc
56 | XapakTepucTHKa XHMHUYECKOTO JIEMEHTA I10 €T0 1 bubmmoreka [JOK
nojoxennto B [lepuomuueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MeHieneena
57 |3nauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTHS HAYKU 1 bu6mmoteka LJOK
u npaktuky. JI. 1. MenaeneeB — y4€Hblid, earor u https://m.edsoo.ru/00ada96e
rpaXKTaHUH
58 | DHeKTPOOTPUIIATEILHOCTh ATOMOB XUMHYECKHX 1 bubmmoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 |[MonHast xumMuuecKkas CBSI3b 1 bubmnorexa IIOK
https://m.edsoo.ru/00adac34
60 |KoBaneHTHas moyisipHas XUMHUYECKasl CBSI3b 1 bubmuoreka [IOK
https://m.edsoo.ru/00adaab8
61 |KoBaneHTHast HEMOISAPHAS XUMHUECKAs CBSI3b 1 bubnmnoreka [HOK
https://m.edsoo.ru/00adaab9
62 ||CtencHb OKHCIICHUS 1 bubnunorexa LIOK
https://m.edsoo.ru/00adae28
63 ||OxkHuCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU 1 bubmmorexa [JOK
https://m.edsoo.ru/00adb076
64 ||OxucIUTETN U BOCCTAHOBHTEITH 1 bubnuotexa [JOK
https://m.edsoo.ru/00adb076
65 |KontponbHas padota Ne4 no reme «CtpoeHue aToMma. 1 1 bubmuorexa [JOK
XUMHUYECKas CBI3bY https://m.edsoo.ru/00adb486
66 |[Pe3epBHBIN ypok. OO00mIeHUE U cucTeMaTH3aus 3Hanuit|| 1 bubnmorexa [JOK

https://m.edsoo.ru/00adb33c
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/n Beero|| Kontponbhbie || Tpaktuueckue || H3YICHAS o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI
67 |PesepBHbIil ypok. OO00IIeHNE U cucTeMaTn3anus 3Hanuit || 1 bu6mmoteka [JOK
https://m.edsoo.ru/00ad9ch2
68 |PesepBHbIil ypok. OO00IICeHNE U cucTeMaTh3anys 3Hanui || 1 bu6mmoteka LIOK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
9 KJIACC
Ne Tema ypoxka KommuecTBo yacos ‘ Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero| Konrponsmsie || ITpaktuaeckue || H3YUeHUA o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 |[Ilepuoanueckuii 3akoH. Ilepnoanueckas cucrema 1 bubnnorexka [JOK
xuMHueckux saeMeHToB . YI. Menaeneena https://m.edsoo.ru/00adb59e
2  ||3aKOHOMEpPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnuoreka [IOK
SJIEMEHTOB TEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 |[Knaccudukaus 1 HOMEHKIaTypa HEOpraHMYecKux BemecTs|| 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2
4 || Buapl XUMHUYECKOW CBSI3M U THUIIBI KPUCTAIUTHYECKHUX 1 bu6mmorexa [IOK
pemeToK https://m.edsoo.ru/00adbac6
5 |[Kontponbnas pabora Nel o teme «IloBTOopenue u 1 1
yriIyOJieHre 3HaHUH OCHOBHBIX pa3/IesioB Kypca 8 Kiracca»
6 ||[Kmaccuduxamnus XUMUYECKHX peaKkiuil o pa3InyHbIM 1 bubnuorexa [IOK
pU3HAKaM https://m.edsoo.ru/00adbch0
7 |[TonsiTue o ckopocTy XUMHUYECKOM peakuuu. [lonsaTue o 1 bubnnoreka [JOK
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
8 |[IlonsTHe 0 XuMHUecKOM paBHOBecuu. DakTopsl, Biausgomue | 1 bubnuoreka [IOK
Ha CKOPOCTh XMMHYCCKON PEaKIIui U MOJ0KCHHE https://m.edsoo.ru/00adc28c
XHUMHYECKOT'O PABHOBECHS
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE UPPOBBIC
n/n Beero| Konrponsmsie || IIpaktuaeckue || H3YUeHUA o0pa3oBaTenbHbIE PECYPChHI
paboThI paboThI
9  ||OkuCcIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bubnmoreka [JOK
https://m.edsoo.ru/00adcade
10 | Teopwus snexrponuTuyeckoit auccounanyu. CUIbHbIE U 1 bubnnorexa [HOK
CI1a0bIe AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 |[MonHble ypaBHEHHS peaklui 1 bubnnoreka [JOK
https://m.edsoo.ru/00add448
12 || XumudecKkue CBOMCTBA KMCIIOT 1 OCHOBAHMI B CBETC 1 bu6mmorexa [IOK
IPEJICTaBICHUIA 00 IEKTPOJIUTHYCCKOM TUCCOIIHAIITN https://m.edsoo.ru/00add5d8
13 || Xumudeckue CBOMCTBaA COJICH B CBETE MPECTABICHUI 00 1 bubnnorexka [JOK
AIIEKTPOIIUTUIECKON JUCCOITUAIIUN https://m.edsoo.ru/00add8b2
14 |[lonsiTue o ruaposU3e conen 1 bubnuoreka [IOK
https://m.edsoo.ru/00add9d4
15 [|O000mmenne n cucreMaTU3ais 3HAHUH 1 bu6mmoreka [IOK
https://m.edsoo.ru/00addd12
16 |[Ipaxtuueckas padota Ne 1. «Pemenue sxcnepumMeHTanbubIx || 1 1 bubnuoreka [IOK
3a71a4» https://m.edsoo.ru/00addbfa
17 ||[KonTposbHas paboTa Ne2 mo Teme «DIeKTpOIUTHUECKAs 1 1 bubnuorexa [IOK
JECCOUAIsl. XUMHYCCKUAE PEaKIIUU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 ||O0mas xapakTeprCTHKA TAJIOTCeHOB. XMMHYECKHE CBOHCTBA 1 bubnuorexa [JOK
Ha MpUMepe XJiopa https://m.edsoo.ru/00addfe2
19 |[XnopoBomopon. ComnsiHasi KUCIOTa, XUMUYECKUE CBONCTBA, 1 bu6mmoreka [JOK
NoJTy4eHHe, MPUMEHECHUE https://m.edsoo.ru/00ade104
20 |[IIpaxTuueckas padota Ne 2 mo reme «Ilomyyenue constHOM 1 1 bubnuoreka [IOK
KHCJIOTHI, M3yYEeHUE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 ||BeruucneHus 1o ypaBHEHHSIM XUMHYECKUX PEaKIIUi, €Cln 1 bubnuorexa [JOK

OJWH U3 pCarcHTOB /1aH B H30LITKE

https://m.edsoo.ru/00ade488
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE UPPOBBIC
n/n Beero| Konrponsmsie || IIpaktuaeckue || H3YUeHUA o0pa3oBaTenbHbIE PECYPChHI
paboThI paboThI
22 ||O0mas xapakTepucTuka 31eMeHTOB VIA-rpymnibt 1 bubnmoreka [JOK
https://m.edsoo.ru/00ade64a
23 ||AnmorponHble MoauduKkanuu cepbl. Haxoxnenne ceppr meé | 1 bubnuorexa [JOK
COCIMHEHUH B MPUPOJIe. XUMUYCCKUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
24 |CepoBoaopoi, CTpoeHHE, (PU3HMUECKHUE U XUMUYECKUE 1 bubnnoreka [JOK
CBOWCTBA https://m.edsoo.ru/00ade802
25 ||Oxcunsr cepel. CepHast KUCIIOTa, GU3NIECKHE U XuMHudeckue || 1 bubnnorexa [HOK
CBOICTBa, MPUMCHECHHE https://m.edsoo.ru/00adea28
26 || XuMHYecKHue peakiny, JeKallue B OCHOBE IPOMBIIIICHHOTO || 1 bubnnorexka [JOK
croco6a Moy4eHus CEpHON KUCIOThI. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arps3HEHNE OKPYKAFOIIEH Cpelbl COSTMHEHUSIMHU CEePhI
27 ||Beramcienne MaccOBOM JOJIM BBIXO/a MMPOJIYKTa PEaKIIUU 1 bubnnorexka [JOK
https://m.edsoo.ru/00adec8a
28 ||OO0mas xapakTepUCTHKA 3JIEMEHTOB VA-Tpyniibl. A30T, 1 bubnuoreka [IOK
pacrpocTpaHeHue B IpUpojie, GU3NIECKUE U XUMHUYCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 ||AMMuak, ero GuU3NYECKUe U XUMHUYECKHE CBONCTBA, 1 bu6mmoreka [JOK
NOJTyYeHHE U TPUMCHEHHE https://m.edsoo.ru/00adf004
30 |IIpaktuueckas padora Ne 3 o Teme «Ilomyuenue ammuaka, 1 1 bubnuoreka [IOK
U3y4YCHUE €r0 CBOMCTBY https://m.edso00.ru/00adf180
31 ||A3oTHas KucioTa, €€ GU3NIECKHe U XUMHUECKUE CBOICTBA 1 bubnnoreka [JOK
https://m.edsoo.ru/00adf306
32 |[Mcnosnb30BaHNE HUTPATOB U COJIEH aMMOHMS B Ka4eCTBE 1 bubnuorexa [IOK

MUHEPaIbHBIX yA00peHUH. XUMHUYECKOE 3arpss3HEHNE
OKPY’KaIOIIeH cpe/ibl COEAMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE UPPOBBIC
/1 Beero| Konrponsmsie || IIpaktuaeckue || H3YUeHUA o0pa3oBaTenbHbIE PECYPChHI
paboThI paboThI
33 ||@ocdop. Oxcun dhocdopa (V) u dochopHas kuciora, 1 bubnmoreka [JOK
bu3nUecKrue ¥ XUMHYECKHE CBOMCTBA, [TOJIyYCHHE https://m.edsoo.ru/00adf68a
34 |Ucnonb3oBanue hocdhaToB B KAUECTBE MUHEPATHHBIX 1 bubnuorexa [JOK
ynoOpeHuid. 3arpsi3HeHne NPUPOAHO cpebl hocharamu https://m.edsoo.ru/00adfc20
35 ||Yrnepon, pacnpocTpaneHue B pupoje, pusndeckue u 1 bubnnoreka [JOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 ||Okcuub! yrieposaa, ux GU3NYecKue ¥ XUMHUYECKHe CBOMCTRa. || 1 bubnuorexa [JOK
DKOJIOrHYeCcKHe POOIIEMBI, CBS3aHHBIC C OKCUIOM YIIIepoia https://m.edsoo.ru/00adfebe
(V)
37 ||YronbHas KUCIOTa U € COH 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ae006¢
38 ||[IpakTudeckas padora Ne 4 o Teme "Ilomyuenue 1 1 bubmmoreka [JOK
yriekucioro raza. KagectBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
39 |[TepBoHauabHBIC MOHATHS 00 OPraHMYECKUX BEIIecTBaxX Kak| 1 bubnuorexa [JOK
0 COCIMHEHUSX yTiepoa https://m.edsoo.ru/00ae054e
40 |KpemHuii u ero coeAMHEHUS 1 bubnuorexa [IOK
https://m.edsoo.ru/00ae080a
41 |[Ipaktuyeckas padora Ne 5. PemeHue skcriepuMeHTaIbHBIX 1 1 bubnuoreka [IOK
3a7a4 110 Teme «BaxxHelmre HeMeTauibl U UX COSIUHEHUS» https://m.edsoo.ru/00ae0bf2
42 |KontponbHas padora Ne3 mo teme «Baxueimme HemeTawsl | 1 1 bubnnoreka [JOK
U UX COEIUHEHUD) https://m.edsoo.ru/00ae0el8
43 ||O6mas xapakTepUCTHKA XUMHUECKUX JIEMEHTOB — 1 bubnuorexa [IOK

MeTaJlI0B. MeTaudeckast CBsI3b U METAJUITMYECKast
KpUcCTauIM4ecKas pemérka. Gusnyeckue cBONCTBA
METAJIJIOB

https://m.edsoo.ru/00ae103e
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE UPPOBBIC
/1 Beero| Konrponsmsie || IIpaktuaeckue || H3YUeHUA o0pa3oBaTenbHbIE PECYPChHI
paboThI paboThI
44 | Xumuueckre CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUH pan || 1 bubmumorexa [IOK
HaMpsOKEHUH METAJJIOB https://m.edso0.ru/00ae1156
45 ||O6mme crocoOsI moTydeHus MeTauioB. CIUIaBHL. 1 bubnuorexa [JOK
BbIurciieHus 0 ypaBHEHHSIM XUMHUCSCKUX PEAKIIUii, €CITH https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COACPIKHUT MPUMECH
46 |IloHsATHE O KOPPO3UU METAIIIOB 1 bubnuorexa [JOK
https://m.edso0.ru/00ae1278
47 |[lleno4Hble METAIIBI 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2
48 ||Oxcuabl ¥ TUAPOKCUIBI HATPUS U KAJTHSI 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 |lllemouHo3eMeNbHBIC METAJUTBI — KAJTBIIUH U MarHUi 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae15e8
50 |Baxwuetimme coeMHEHUS KaIbIIA 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ae15e8
|51 ‘O606HIGHI/IG Y CUCTEMATU3alMs 3HaHUI H H H ‘ H
52 |DKEcTkocTh BO/IBI U CLIOCOOBI €€ yCTpaHEeHUs bubnuorexa [IOK
https://m.edso00.ru/00ae1886
53 ||[IpakTudeckas padora Ne 6 mo Teme "XKECTKOCTH BOBI U 1 1 bubnuorexa [JOK
MeTo/Ibl €€ ycTpaHeHHs " https://m.edsoo.ru/00aelae8
54 || AmoMuHMI 1 bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 ||AMdoTepHbIe CBOWCTBA OKCHIA U THUIPOKCHIA 1 bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
56 |XKeme3o 1 bu6mmorekxa [IOK
https://m.edso0.ru/00ae1d86
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No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE UPPOBBIC
n/n Beero| Konrponsmsie || IIpaktuaeckue || H3YUeHUA o0pa3oBaTenbHbIE PECYPChHI
paboThI paboThI
57 ||Oxcunsl, ruapokcuabl u conu xenesa (11) u xxeneza (I1) 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae35e6
|58 HO6o6meHne U cHCTeMaTu3alus 3HaHUi H 1 H H H H
59 |[IIpaktudeckas padora Ne 7. Pemenne sKCriepuMEeHTaIbHBIX 1 1 bubnnorexa [HOK
3a7a4 110 Teme «BaxHeire MeTalibl U UX COEIUHEHUSD) https://m.edsoo.ru/00ae3de8
60 |Bpruncnenus no ypaBHEHUSIM XUMUYECKUX PEAKIUH, €CITU 1 bubnnoreka [JOK
OJIH U3 PEarcHTOB JaH B M30BITKE WM COACPIKUT MPUMECH. https://m.edsoo.ru/00ae1750
Brruncnenus MaccoBoii 10J1M BBIXO/A MPOIYKTa peakiuu
|61 HO6o6meHHe U cHCTeMaTu3alus 3HaHUi H 1 H H H H
62 |KonTtponbHas padorta Ne4 o teme «Baxkreimue metaue 11 | 1 1
UX COEJMHEHUS
63 |BemecTBa u MaTepuanbl B MOBCEAHEBHOMN )KM3HU YEIOBEKA 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50
64 | XuMudeckoe 3arpsi3HEHHE OKpY Karollel cpe/ibl 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae4270
65 ||Poib XMMHU B pelICHUH SKOJIOTHUIECKHUX TTPOOIEeM 1 bubnnoreka [JOK
https://m.edso0.ru/00ae4270
66 ||Pe3epBHBI ypok. O000IIEHHE U CUCTEMAaTU3aLUs 3HAHUH 1 bubnuorexa [IOK
https://m.edsoo.ru/00ae0d0a
67 ||Pe3epBHBIT ypok. OO00IIEHHE U CHCTEMATH3AINS 3HAHUI 1 bubnnoreka [JOK
https://m.edsoo.ru/00adb33c
68 ||Pe3epBHBIT ypok. OO00IIEHHE U CHCTEMATH3AIUs 3HAHUH 1 bubmmoreka [IOK
https://m.edsoo.ru/00ad9ch?2
IOBILIEE KOJJMYECTBO YACOB I1O ITPOTPAMME | 68 | 4 | 7 [
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA

[lepeuens obopynoBanus Llentpa «Touku pocta»

Haumenosanue

Texunueckne XapaKTCPUCTUKU

KomnnuectBo

HNuBenrapubie
HOMepa

ECTeCTBeHHOHayLIHaSI HaIIpaBJICHHOCTDb

Hudposas
nabopaTopus 1Mo
XUMUHU

(yueHmveckas)

ObecneunBaeT BHINIOIHEHUE TAOOPATOPHBIX padoT Mo
XMMHUH Ha ypPOKax B OCHOBHOM IIKOJIE U IPOEKTHO-
MCCJIEI0BATENbCKOM IEATETbHOCTH yUaluXCsl.
Kommnekranus:

becripoBoHOM MyJIBTHATUHK 110 XUMUU C 3-Ms
BCTPOCHHBIMU JAaTYUKAMHU:

Haruuk pH ¢ nuana3oHoM U3MEPEHUS HE YIKE UEM OT
0 no 14 pH

JlaT4rK 3IEKTPONPOBOAUMOCTH C AUANa30HAMU
n3mepenus He yxke yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MxCm

JlaTuuk TeMreparypsl ¢ TMana30HOM U3MEPEHUS He
yxke yem oT -20 1o +140C

OTtnenpHbIC JATUYMKH:

JlaTyruK oNTHYECKOU IUIOTHOCTH 525 HM
Akceccyapsl:

Kab6ens USB coeanHUTENBHBIN

3apsHoe ycTpoiicTBo ¢ kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCILTyaTanuu udpoBoit
naboparopuu

Ha6op nabopatopHoii ocHacTKu

[IporpammHuoe obecrieueHue

Metoauueckue pekomenaanuu He menee 40 pabot
Hannure pycckosi3pIMHOTO cailTa MmogaepKKU
Hanuune BUACOpPOIHKOB.

41013400000026
41013400000027
41013400000028
41013400000029

Hudposas
nabopaTopus o

Oouosiorun
(yueHunueckas)

ObecnieunBaeT BBINOJIHEHNE J1a00paTOPHBIX padoOT Ha
ypoKax 1o OMOJIOTUU B OCHOBHOM IIKOJIE€ U MPOEKTHO-
UCCIIEIOBATEIIHCKON ACATEIBHOCTH yUaIuXCsl.
Kommiexranus: becpoBoiHO# My IbTHIATYHK 1O
OHOJIOTHY C 5-F0 BCTPOCHHBIMH JaTYUKAMHU:

JlaTuuk BIaXHOCTH C TUANa30HOM U3MEpPEHUS
0...100%

JlaTyrK OCBEIIEHHOCTH C AMANa30HOM U3MEpPEHHs He
yxe yem oT 0 1o 180000 ik

Hatuuk pH ¢ quana3oHoM U3MepeHHs He yXKe YeM OT
0 o 14 pH

JlaTuuk TeMrepatypsl ¢ TMana3oHOM U3MEpPEHUS He
yxe yem oT -20 go +140C

JlaTuuk TeMIepatypbl OKpYyKarolei cpesl ¢
JIMana3oHOM U3MepeHHus He yxe uem ot -20 go +40C
Akceccyapsl:

3apsiHOe ycTpoiicTBO ¢ kKabernem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pyKoBOACTBO IO IKCITyaTaIiy IUGPOBOM

41013400000011
41013400000022
41013400000023
41013400000024




naboparopuun

[Tudposas BugEOKaMepa ¢ METALITMYECKUM
LITaTUBOM, pa3penieHue He meHee 0,3 Mnuke
ITporpammMHoe oOecrnieueHue

Metoanueckue pekoMeHaanuu He meaee 30 padbot
VYnakoBka

Haymmure pyccKosi3pIMHOIO cailTa NOAACPIKKH,
HaJINYME BUACOPOJIMKOB

Ha6op OI'D o B Habop BXOIAT Bechl 1a00paTOPHBIE AJIEKTPOHHBIE 1 . 41013600000003
XUMHUH 200 T, ciupTOBKA Ja0OpaTOpHAsi, BOPOHKA

KOHUYECKasl, lajoyka CTeKIsIHHasL, podupka [1X-14

(10 mtyk), cTakan BeICOKHM ¢ HOcukoM BH-50 ¢

METKOH (2 ITYKH), TUIMHAIP U3MEPUTENbHBIN 2-50-2

(CTEKJISTHHBIH, C TPUTEPTON KPBIIIKOW ), INTATUB IS

npobupok Ha 10 rué3n, 3aKxUM MPOOUPOUHBIH,

nimnaresb-noxedka (3 mryku), Habop (hIaKoHOB I

XpaHEHUsl PACTBOPOB U PEaKTUBOB (00BEM (pi1akoHa

100 M1 - 5 KOMILIEKTOB 1O 6 MTYK, 00beM (1aKoHa

30 mut - 10 KOMIIIEKTOB MO 6 ITYK), HUIUHJP

U3MEepUTENbHBIN ¢ HocukoM 1-500 (2 mTyku), crakan

BbIcokuit 500 mut (3 mTyku), HaOop epieit A1 MBIThSI

nocy bl (epul Ui MbIThsI IPOOUPOK - 3 IITYKHU, eplll

JUTSL MBITBSI KOJIO - 3 IITYKH), XanaT Oenbrit x/0 (2

HITYKH), IEPYATKU PE3UHOBBIE XUMHUECKUE CTOUKHE

(2 WTYKH), OUYKH 3aIUTHBIC, PHIBTPHI OyMaKHBIE

(100 wryxk), roprouee amnst cnuptoBok (0,33 1).

B cocraB HaOop BXOAAT peaKTUBBL: ATIOMUHUH,

&KeJe30, CosTHAsE KUCI0Ta, METUIIOPaHK,

dbeHondTanenH, aMMuaKk, IEPOKCHI BOJIOPOJa, HUTPAT

cepeOpa u Apyrue; B o011el cnoxkHOCTH - 44

pa3IMYHBIX BEIIECTB, HCIIOJIB3YEMBIX IS

COCTaBJIEHUS] KOMIUIEKTOB PEaKTUBOB ITPH

NPOBEICHUH SK3aMEHAITHOHHBIX SKCIIEPUMEHTOB TI0

KypCy HIKOJbHON XUMHH.
Muxkpockomn Tum MUKpoCKora: OHOIOTHIECKUIA 4 mr. 41013400000014
ugpoBoi Hacanka MUKpOCKOIIa: MOHOKYJISIpHAs 41013400000015

Haznauenue: mabopaTopHbIit 41013400000016

Meton uccnenoBaHus: CBETIIOE NOJIE 41013400000017

Martepuan ONTUKU: ONTUYECKOE CTEKIIO
YBenuyenune MUKpockorna, kpat: 64 — 1280
Oxynsipsl: WF16x

OO6wexTuBsl: 4x, 10x, 40xs (moanpy>KUHEHHbIH )
PeBonbBepHas romoBka: Ha 3 00bEKTHBA

THun NoACBETKYU: 3€pKaio WIHA CBETOINO/
PacrnionokeHne noJICBETKU: BEPXHSSI U HUKHSIS
Marepuan kopiryca: MeTall

[IpenmetHsIiil cTouk, MM: 90

Hctounuk mutanwus: 220 B/50 I'ng

Yucno meranukcenen: |

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA




METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

®IrBHY «HCTUTYT cTpaTernn passuTtus obpasoBaHUsa»



