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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHMM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHUsl COCTaBjeHa Ha OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEeNbHOW MNpPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanms, npenacrabieHHbix B @PI'OC OO0O, a takke Ha ocHOBe (eaepanbHON pabodeil mporpaMMbl
BOCIIUTAHMS M C y4ETOM KOHIICTIIIUU TMPENOJaBaHUsI y4eOHOro mpeamera «XuMUus» B 00pa30BaTEIIbHBIX
opranu3anusax Poccuiickoit denepanuu.

W3yuenune yueOHOTo mpeamera «XUMHs» OCYLIECTBISETCS C UCHOJb30BaHUEM cienyomero Y MK:
y4aeOHbIN Kypc «Xumus. ba3oBelil ypoBeHb» 1o pefakuueit ['abpuensua O. C.

[IporpamMma o xumuM Ja€T MpeACTaBICHUE O IENsAX, OOmel cTpaTeruu OOydeHUs, BOCITUTAHUS U
pa3BuTHa OOydarolUXCsl CPEACTBAMU YUeOHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE IPEIMETHOE
coJiep’KaHue, MpeaycMaTpUBaeT paclpeesieHue ero Io KjiaccaM U CTPYKTYpHPOBAHME IO paslienaM U
TeMaM [porpaMMbl IO XUMHUH, OIpPEAENAECT KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHIIYEMYIO TIOCIEAOBATEIIbHOCTh U3YYCHHS XUMHUM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOIro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs,
OIpesieisieT BO3MOXHOCTU IpeAMETa JJIs peanus3aluu TpeOOBaHMM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNpbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pesyibpTaTaM OOy4YeHHs XHMHHM Ha YypOBHE IieJied M3y4yeHUs] NpeIMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHOM EATEILHOCTH 00YUYaIOUIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XHMHUHU CIY)KAT OCHOBOW JIsi (OPMHPOBAHMS MHPOBO33PEHHS OOYYaIOLIETOCS, €ro
MPEJICTABJICHU O MaTepuaJbHOM EAMHCTBE MHUPA, BAXHYIO pOJIb HWrPalOT (HOpMHUpyEeMble XUMHEH
MPEACTABJICHUS O B3aUMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIOLMH BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS
rII00aTBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSL YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUYECKOM 0e3011acHOCTH, IPOOIIEM 3paBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3aliii BO3MOKHOCTEHN ISl CaMOpa3BUTHUS U POPMUPOBAHUS KYJIbTYPbI TUYHOCTH,
e€ o0meit U GyHKIIMOHATHHONU TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHNE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyUarOIINXCsI, HABBIKOB MX
CaMOCTOSITENIFHOM ~ y4eOHOM  JESITeNbHOCTH, OKCIEPUMEHTAIBHBIX U  HCCIEAOBATEIbCKUX YMEHHIA,
HEOOXOJMMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHON J1eATeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3rIsAga Ha
€IMHCTBO TIPUPOJIBI U YETIOBEKA, SBJISICTCSI OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH O0yYaroIIuXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIC, K YETTOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHHe 00yJarOIINXCS.

JlanHbIe HampaBlieHUS B OOYYEHUH XHUMHH OOECHEYMBAIOTCS CHENU(UKON COAep)KaHUus Y4eOHOTO
MpeIMeTa, KOTOPBIN SBJSETCS MEeJarornuecku aganTHPOBAaHHBIM OTPaKEHHEM 0a30BOM HAyKHW XMMHH Ha
OIPEACIEHHOM JTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHHS OpPHUEHTUPOBAH HA OCBOCHHE
O00yJarOIUMHUCS CUCTEMBI IEPBOHAYAIIBHBIX MMOHSATHNA XUMHH, OCHOB HEOPTaHWYECKONW XUMHUH U HEKOTOPBIX
OTJIETIbHBIX 3HAYUMBIX TIOHSITHI OPraHMYEeCKON XUMHUH.

CtpykTypa coaepkKaHus IPOrpaMMbl 0 XUMUK c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K €€
n3yuyenuto. CojeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMbI MOHATHH O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U
CHUCTEMBI TOHSATUNA O XUMHUYECKON peakmuu. O0e 3TU CHUCTEMBI CTPYKTYPHO OPTaHW30BAHBI 10 MPUHIIHITY
MOCJIE/I0BATEIBLHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[[. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHUs O CTPOEHHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEICTaBICHUI 00 AIEKTPOTUTHICCKON UCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIUPHUYECKU IMOJYYEHHBIX U OCMBICIECHHBIX
(hakToOB, pa3BUBAIOTCS TIOCTEIOBATENBHO OT OJTHOTO YPOBHS K JPYTrOMY, BBIONHSS (PYHKIIUN OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOYKHOCTEH IPAKTUYECKOIO0 NPUMEHEHUS W IOIy4YeHUs
M3y4aeMbIX BEIIECTB.



OcBoeHme MporpaMmbl MO XMMHH CHOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKON
COCTABJISAIOLIEH HAay4yHOH KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW IPHUPOJbl, LIEHHOCTHOIO OTHOLICHMS K
HAYYHOMY 3HaHMIO U METOJaM IO3HaHUs B HayKe. M3yueHne XUMUU MPOUCXOIUT C MPHUBICUCHUEM 3HAHUM
W3 paHee M3YYCHHBIX YYCOHBIX MpeamMeToB: «OKpyx aromuid Mupy, «buomorus. 5—7 kimacce» U «Pusnka. 7
KJIacC».

[Ipy n3ydyeHUr XUMHM IIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHMUYECKOW HayKH Kak 00JacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOW IESITEIHHOCTH YEJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3a7aya yueOHOIo IpeaMeTa COCTOUT B (JOPMUPOBAHUHU CUCTEMbl XUMUYECKUX 3HAHUH
— BaXHEHmUX (AKTOB, TMOHATUN, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUH, TOCTYMHBIX 0000IIeHU
MHUPOBO33PEHUYECKOI0 XapakTepa, fA3blka HAayKH, B MPUOOIIEHUWH K HAy4yHbIM METO/AaM IO3HAHUSA INpHU
M3YYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (OPMUPOBAHUH U Pa3BUTHH MO3HABATEIBHBIX YMEHUN M UX
IPUMEHEHUH B Y4eOHO-IIO3HABATEJIIbHOW M y4eOHO-HCCIIe0BaTeIbCKON IEATEIIbHOCTH, OCBOEHUM IPABUII
0€e301MacHOT0 O0paIIeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipy m3yyeHHMM XUMHMM Ha YpOBHE OCHOBHOI'O 0O1Iero oOpa3oBaHUS BakKHOE 3HAUYEHUE MPUOOpenH
TaKHe LU, KaK:

— (opMupoBaHHEe MHTEJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOATEIHHOMY NPUHATHIO PpEIICHWH, CIIOCOOHON ananTHpoBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

— HalpaBJICHHOCTh OOyYEHHUS Ha CUCTEMATHYECKOEe MPUOOIIEHUE 00YJaromMXCsl K CaMOCTOSITENIbHOM
[I03HABATEIbHOM N1E€ATENIbHOCTH, HayYHbIM METOAAM IO3HaHMS, (OPMUPYIOIUM MOTHBALMIO M pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrieyeHue ycioBui, CIOCOOCTBYIOIUX NMPHUOOPETEHHIO 00YUYaIOIIMMUCS OIbITa Pa3HOOOPA3HOM
JESTeTbHOCTH, TO3HAHUS W CaMOIIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHI), WMEIOIINX
YHUBEpCAJIbHOE 3HAUCHHE JJIsl PA3JIMUHBIX BUJIOB JESATEIBHOCTH;

— (¢opmupoBaHue oOmel (QyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIIE
yYMEHUI OOBSICHATH U OLIEHUBATH SIBIECHUS OKPYXKAIOIIETO0 MUPA, UCHOJb3Ysl 3HAHUS U OIBIT, MOJyYEHHbIE
NpU W3YyYCHWH XUMHH, TMPUMEHSATh UX TPH PEUICHWH IMPOOJIeM B TOBCEIHEBHOW JKM3HU U TPYHAOBOM
NesTeNbHOCTH;

— ¢QopmupoBaHue y 0OydYarOUIMXCS TyMaHUCTHYECKHUX OTHONICHWW, TIOHMMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUM IS BBIPAOOTKHM HKOJIOTHUECKH 11€JeCO00pa3HOro MOBEACHHsI B OBITY U TPYIOBOIi
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBBS M OKPY KAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJI M CAMOBOCHUTAHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTH JalbHENIIEro 00ydeHHU .

Pa3nooOpa3ue TexHOJIOTHI B OOY4YEHWH TMOMOTAeT PEIINTh MHOTHE 3ajaun oOpa3zoBaHus. Jlis
obecreyeHns: KOMIUIEKCHOTO MeJaroru4eckoro BO3JEHCTBHS Ha OOY4YalOIIMXCs, YUUTBIBAas UX BO3PACTHBIC
0COOEHHOCTH, a TakXe OOlI1e TeHJACHIUN Pa3BUTHSI COBPEMEHHOI0 O0IIEeCTBA U COLUAIbHBIN 3aKa3 IIKOJIE,
UCTOJb3YyeTCsl MIMPOKUHA CIEKTP TEXHOJIOTHH, OCHOBAHHBIX HA IMPHMEHEHHM OIpEJeIEHHBIX CIOCO00B
opranuzanuu yueOHoi paboTsl (IPOEKTHBIM METOI, KOJIJIEKTUBHBIN cI1oco0 00yueHus, rpynnoBoe o0ydyeHue
U JIp.), COUETaHMIX Pa3HOOOPa3HbIX (GOPM 3aHATUH (UTPOBBIE POPMBI, 00OyUEeHHE Ha OCHOBE COPEBHOBAHUS U
7p.), UCTIOJH30BAHUU COBPEMEHHBIX TEXHHUUYECKUX CPENCTB (BHUPTYAIbHBIC JTAOOpAaTOPHBIE M MPAKTHYECKUE
paloThl, OHJIAIH - HKCKYPCHH), BO3MOXKHOCTEH JMCTAHIIMOHHOTO OOYYEHHUs C MCIIOJIb30BaHUEM IU(PPOBBIX
TEXHOJIOTHH, JJIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB. Ha ypokaX XMMHH aKTHBHO HCIIONB3YIOTCS
TEXHOJIOTUM TPOOJIEeMHOr0 OOy4eHHUs, HrpoBOro OOydeHHus, HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TPYIIOBBIE, HHINBUIYATH3UPOBAHHbIC, TEXHOJIOTHH COTPYAHHUYECTBA, O0yUCHHE Ha OCHOBE
OMOPHBIX CXEM-KOHCIIEKTOB, HHTEUIEKT - KapT, MPOEKTHO-MCCIEI0BATENBCKON  eSTeIbHOCTH,
310opoBbecOeperatonie  TexHojaoruu. CHCTEMHOE NPUMEHEHHE JSTHX TEXHOJIOTMH  CHOCOOCTBYET
¢dopmupoBaHuio  WHGOPMAIMOHHOM,  KOTHUTUBHOW, KOMMYHHMKATUBHOM W WHBIX  KIIIOYEBBIX
KOMIIETEHTHOCTEH yJaluxcs.

®opMbl U BBl KOHTPOJIA KauecTBa 00pa30BaTENbHBIX PE3yIbTaTOB, IEPUOAUYHOCTD MPOBEICHHS
OLIEHOYHBIX Mpolenyp Mo ydyeOHoMy mpeamery «Xumus» onpeaenstorcs I[lonoxenuem o dopmax,
NEPUOMYHOCTH, TIOPSIIKE TEKYHIero KOHTPOJI YCIEBAGMOCTH M MPOMEKYTOUHOM  aTTeCTalluH
obyyaromuxcs MBOY rumuasust Nel r. [Noasipusie 3opu.



B mnauanme yweOHoro roma B QopMe CTapTOBOM WM BXOAHOM JHAarHOCTUYECKOW pabOTHI
OCYILIECTBIISIETCSl OLIEHKa TOTOBHOCTH K OOYYEHHI0O Ha Hayallo y4yeOHOro roja Wid YpOBHS OOYyYEHHS.
PesynbpTaThl BXOJHOW M CTapTOBOW JMArHOCTUKH SIBISIOTCS OCHOBAaHUEM Uil KOPPEKTHPOBKH Y4eOHBIX
MPOrpaMM U MHAMBUIyaU3aluK y4eOHOro Impolecca.

Texymuii MOypOYHBIA KOHTPOJh MPOBOAMUTCSA C LEIbI0 aHamW3a XoAa (OPMUPOBAHUS 3HAHWHA H
YMEHHUH 00ydYarommxcsi, UHIAWBUIYaJIbHOTO IMPOJBMKEHUS B OCBOCHHHM y4eOHOU mporpammsbl. Tekyriuii
IIOYPOYHBI KOHTPOJIb Ba)KEH KaK OCHOBAHME CBOEBPEMEHHON KOPPEKTUPOBKHU JESATEIBHOCTH, BHECEHHUS
W3MEHEHUH B IUIAHUPOBAaHUE Yy4eOHOIro Ipoliecca W IMpeaymnpexaeHue HeycrneBaemMocTu. B kauectse
TEKYILEr0 KOHTPOJIS JOCTHKEHUI 00yJaroiXcsl BBIOpaHbI ciieayromire GopMsel: npoBepounas padora (10 —
25 MuH), mnpakThyeckas pabora, YCTHBIA ompoc (3aueT, Oecelna, paccka3 y4yeHUKa, UYTEHUE TEKCTa,
cOOOIIeHNE), TECTOBBIC 3a/aHUs, TEPMUHOJIOIMYECKHH AMKTAHT, IpymmnoBas pabora. B kadectBe Gpopmbl
npomexxyrounor arrectaiiud B MBOY I'mmuazust Nel 1. Ilomspueie 3opu BbIOpaHa — HTOTrOBas
KOHTpOJIbHas paboTa.

Pabouas mporpamMma yueOHoro mpenMera «Xumwus. ba3oBblii ypoBeHb» pa3paboTaHa ¢ y4ETOM
paboueil mporpaMMmbl BOCIHTAHHS B YacTH JOCTHKCHHS OOYYArOIIMMUCS IUIAHUPYEMBIX JUYHOCTHBIX
PE3yNbTaTOB.

Peammzanus ydeOHOro mpenmera «Xumus. ba3oBbIi ypOBEeHb» TNpeaycMaTpHBAaeT IPUMEHEHHE
ANEKTPOHHOTO O0Y4YEeHHMsI; AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUM, B TOM YHCIE MPH MPOBEACHUU
Y4eOHBIX 3aHATUH, IPAKTUIECKUX Pa0dOT, IPOMEKYTOUYHON aTTECTAINH, TEKYIIETO KOHTPOJIS yCIEBAEMOCTH
U UTOTOBOM arrecranuu oOydaromuxcs. [Ipu 3ToM MCHONB3YyIOTCS TOCydapCTBEHHBIE HH(POPMAIIMOHHBIE
CUCTEMBI, CO3/IaBa€Mble, MOJIEPHU3UPYEMBIE U IKCIUIyaTUPYEMBbIE Ul pean3alii 001eo0pa3oBaTeIbHbIX
MIPOrPaMM.

Oomiee yrco 4acoB, OTBEACHHBIX /IS H3yYCHUSI XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMA,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIIACC
IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posb XuMuM B KHM3HM 4YesloBeKa. XHMMHS B CHCTEME HayK. lerna M BeUIECTBa.
dusnueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BelecTB. [loHsTHE 0 METO/1aX MMO3HAHUS B XUMHUH.
UucTteie BemecTBa 1 cMecH. CriocoOBI pa3iesieHUs: CMECeH.

ATOMBI M MOJIEKYJIbl. XUMHYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JieMeHTOB. [Ipocteie u
CJIOXKHBIE BelleCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas popmyina. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewlecTB. OTHocuTenbHas atoMHass wmacca. OTHOCHUTENbHas MOJIEKYJIsIpHas Macca. MaccoBas J0iid
XMMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

KomunuectBo BemiectBa. Monb. MonsipHas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rrl mo hopMysiaM XMMHUYECKHX COCTUHCHHIM.

@u3znueckue M XMMHUUYECKHE SBJICHHUS. XUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH COXPAHEHMS
Macchl BEIIeCTB. XHMHYECKHME ypaBHeHHs. Kiaccudukamums XUMUYECKHX peaknuid (COeIUHEHUs,
pasoKeHHs, 3aMelIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCYAO0H, MpaBuiamMu paboTsl B 1abopatopuu U npuémMamu oOpalieHus c
71a00paTOpPHBEIM 00OPYJOBaHUEM, U3yYCHHE M ONMUCaHHE (PU3MUECKUX CBOMCTB 00Pa3IOB HEOPraHMYECKHX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JIbJa, PACTUpPAHHME caxapa B CTYIIKE,
KUIIEHUE M KOHJIEHCAllMs BOJABI) M XUMHUYECKUX (TOPEHHME CBEUYH, MPOKAIMBAHHE MEIHON IMPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SBJCHMI, HaOJNIOJIEHWE W OMNHCAHHWE IPU3HAKOB MPOTEKAHUS
XUMHUECKUX peakuui (pas3iokeHHe caxapa, B3aUMOJAEHCTBHE CEpHOM KHCIOTHI € XJIOpHAOM Oapus,
pasznoxenune ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoIeicTBHIE kKeme3a ¢ pacTBopom conu meau (11),
U3y4YeHHE CMOcOOOB pa3JeleHuss CMecel: C TMOMOUIbI0 MarHuTta, (UIbTPOBAaHUE, BbIApUBAHUE,
TUCTHIUISIIMS, XpoMarorpadus, MpPOBEACHHE OYHCTKH TOBAPEHHOW CONM, HAONIOJCHWE U OIMHUCAHHE
pe3yJIbTaTOB NPOBEJCHUS OMNbITa, WLIIOCTPUPYIOIIErO 3aKOH COXPAHEHHUs MAacChl, CO3JIaHUE MoJenen
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Boznyx — cMmeck razos. CocrtaB Bo3ayxa. Kucinopon — anemMeHT u npocToe BemecTBo. Haxoxnenue
KHCIIOpO/ia B MpHpoje, pU3nUeckre U XUMHUecKue cBoiicTBa (peakuuu ropenus). Okcuasl. [Ipumenenue
kucnopoya. CrnocoObl MOTyYeHHUsT KUCIOPO/ia B JIA0OpaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoje. O30H — alIOTPONHAs MOAU(PUKAIMS KUCIOPOA.

TemnoBoii b pekT XuMUIECKON peakIui, TePMOXUMHYECKHE YPABHEHHUS, YK30- U DHIOTCPMUUYECKUE
peakiuu. TormBo: yroias U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHJIEHHE MAapHUKOBOTO 3¢ (eKTa, pa3pylieHue
030HOBOTO CJIOS.

Bogopon — snement u mpocroe BeulecTBo. HaxokneHue Bopopona B mpupojne, (usmueckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOOBI momydeHus. KHcioTel u conu.

Mossipabiii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

duznueckue cBorcTBa BoAbl. Bona xak pactBopurens. PactBopbl. HackllieHHble 1 HEHACHIIICHHbBIE
pacTtBOpbl. PacTBOpUMOCTH BelIECTB B BoJie. MaccoBasi 10715 BEIIECTBAa B PaCTBOpE. XUMHUUYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MpHUPOJE UM B JKU3HU 4YelloBeKa. KpyroBopoT BOJbl B MPHUPOJIE.
3arpsi3sHEHHE TPUPOAHBIX BoA. OXpaHa M OYHCTKA MMPUPOTHBIX BO/I.

Knaccudpukanus  Heopranmdeckux  coemuHeHuit.  Oxcuapl.  Kmaccudukamuss — OKCHIOB:
cosieoOpasyrolre (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HeconeoOpasytomue. HomeHkiatypa OKCHAOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomydyeHne OKCcuioB.

OcnoBanus. Kiaccudukanust ocHoBaHuMiA: METOYM M HEpAacTBOpUMBbIE OcHOBaHms. HomeHkmarypa
ocHOBaHUH. DU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUN. [loirydeHre OCHOBaHU.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucior. @u3nyeckne ¥ XUMHUYECKHE CBOWCTBA
kucnot. Psan akrusHoctu metauioB H. H. bekerosa. [lonmyyenue Kucior.

Comu. Homenkiarypa coseil. duznueckrue U XuMHU4eckue cBoicTBa cojieid. [lomyduenue conen.

['eneTnueckas CBsI3b MEXKIYy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:



KaueCTBEHHOE OIpENeJICHHE COJCp)KAaHUS KHUCIOpoJAa B BO3IyXe, IONy4YeHHe, coOHupaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAA, HAOIIOIEHUE B3aUMOIEHCTBHUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHHUS W TPEKpalieHus ropeHus (mokapa), O3HAKOMIIEHHE C 00pas3llaMH OKCHUIOB H
OIHMCaHUE UX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHNE U M3yYE€HUE CBOMCTB BOAOpOAa (FOpEeHHE),
B3auMojeiictBue Bojopora ¢ okcuaoM wmeau (Il) (BO3MOXKHO HCHONB30BaHHME BUICOMATEPUATIOB),
HabmoieHne 00pas3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIeIOBaHHE OCOOEHHOCTEN PACTBOPEHUS BEIIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOWM MACCOBOM  JTOJNEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABl C METaUIaMU (HATpUEM U KalblueM) (BO3MOXKHO
UCIOJIb30BaHNE BUICOMATEPHUATIOB), HCCIICIOBAaHUE OOpPAa3OB HEOPTraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAONIOICHUE WM3MEHEHMsI OKPAaCKU HMHIUKATOPOB B pPAcTBOpaX KHUCJIOT W WIENIOYed, M3ydeHUe
B3aumozeiictBuss okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJUIaMH, pEeaKIUil
HEWTpalIu3aluy, IOJIYyYEHUE HEpPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJIHOIO MeTajlla APYrUM U3
pacTBOpa COJM, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/ay Mo Teme «Baxueime Kiacchl HEOPraHUYECKUX
COCTUHEHUNY.

IMepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3iemenToB /I. U. MenaeseeBa.

Crtpoenne atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[lepBbie TONBITKM KIacCU(PUKAIUUM XUMUYECKUX dJeMeHTOB. [loHATHEe O Tpymnmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHbIE U IIETIOYHO3EMENbHbIE METAJUIbI, TAIOT€HbI, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE
00pa3yroT aM(pOTEpHBIC OKCHJIBI U THIPOKCHIBIL.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux syemeHToB . M. Menpaeneesa.
Kopotkomnepruonnas u mmaHONIeproaHas Gopmel [lepnonndeckoil cucreMbl XUMU4ecKux dneMeHToB . U.
MenpaeneeBa. [lepuonbl u rpynmnbsl. @U3HUECKUI CMBICI HOPSAIKOBOIO HOMEpPa, HOMEPOB NIEPUOJIAa U TPYIIIIbI
3JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpOCHUE AIEKTPOHHBIX 000JI04YEK
aToMOB nepBbIX 20 xuMuueckux 3neMeHToB [lepuoanueckoii cucremst [. 1. MenneneeBa. Xapakrepuctuka
XMMHYECKOI0 2JIEMEHTA 110 €r0 MojoxeHuto B [lepuoauueckoit cucreme /. . Menneneesa.

3aKOHOMEPHOCTH UW3MEHEHHUS pajguyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U EPUOIAM.

3nauenne Ilepuogmueckoro 3akoHa u IlepuognMveckoil CHCTEMBI XUMHUYECKHUX OJJIEMEHTOB IS
pa3BuTUA HayKu U npaktuku. [. . Menzaenees — yud€HbIN U Tpak1aHNH.

Xumnueckasi cBs3b. KoBaneHTHas (MOJsipHAss W HEMOJSAPHAsi) CBS3b. DJEKTPOOTPHUIATEIHHOCTH
XUMHUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenp okucieHus. OKHUCIUTEIHLHO-BOCCTAHOBHUTENbHBIE peakiuu. [Ipomecchl OKucIeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHe O00pa3lloB BEIIECTB METAJUIOB M HEMETAIIOB, B3aMMOJCHCTBUE THUIAPOKCHUIA ITMHKA C
pacTBOpaMH KHUCJIOT M MIENOYeH, MPOBEIACHUE OIMBITOB, HWJUIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLMi (TOpeHUe, peakliui pa3ioKeHHs], COSJUHEHNUS).

Meostcnpeomemnuwie ceasu

Peanuzamusi MeXNpeaMETHBIX CBSI3€M MpH H3YYEHHM XMMHU B 8 KJacce OCYIIECTBISIETCS uepe3
WCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHSTHH, SBISTIONTUXCS CHCTEMHBIMH
JUISL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHATUS: HAYYHBIH (pakKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJU3, CHHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAOIIOIEHUE, SKCICPUMEHT, MOJACITUPOBAHUE, H3MEPEHUE, MOJEINb,
SIBJICHHE.

dusnka: mMarepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJ, W30TOMBI, PaJlOaKTUBHOCTD,
MOJIEKYJa, DSJEKTPUYECKU 3apsiji, BEIIEeCTBO, Tello, O0BbEM, arperatHoe COCTOSIHHME BellecTBa, Tas,
(bu3nUYecKre BeTMYNHBI, €MHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COITHIIE.

buonorust: potocunres, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOMIAeMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XMMH4YecKasi peaKkIus



Ilepnonnueckuit 3akoH. Ilepmonmueckas cucreMa xumuueckux sieMeHtoB [[. M. Menneneesa.
Crpoenune aTtomMoB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOMCTB XUMHUYECKHMX OJJIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, KaJlusl, KaJIbLUA U UX COEAMHEHUN B COOTBETCTBUH C ITOJIOXKEHUEM 3J1€MEHTOB B [lepuonnyeckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XUMUYECKOW CBA3M. THIIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPTaHWMYECKHX BEIIECTB. XWUMHUYECKHE CBOMCTBA BEIICCTB,
OTHOCAILMXCS K Pa3IMYHbIM KJIacCaM HEOPraHWMYECKUX COCIUHEHUN, TeHETHYECKasi CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccudukanus XuUMHUECKUX peakUMid MO pa3jIMYHbIM MpU3HaKaM ([0 4YHUCIY M COCTaBy
YUYaCTBYIOLIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY 3((}eKTy, Mo H3MEHEHHIO CTENEHEeW OKUCIICHUS
XUMHUYECKHUX BJEMEHTOB, [0 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aTtopa). DK30- M IHAOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUSL.

[TonsiTre 0 ckopocTH xumudeckoi peakiuu. [lonsartue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusix. IloHsTHE O TOMOreHHBIX M TeTeporeHHbIx peakuusx. Ilonsrue o karamusze. Ilonstue o
XUMHUYECKOM paBHOBECUU. DakTOpbl, BIMUSIOLIME HA CKOPOCTh XMMHUYECKOM PEaKUUU U TOJIO0KEHHUE
XUMHUYECKOTI'O PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu, AJIEKTPOHHBIN OamaHc OKHCIIUTEIbHO-
BOCCTAHOBUTENbHON peakuuu. CocTaBlieHHE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
HCIOJIb30BaHHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTUUECKON NHUCCOLMALMU. DIEKTPOJUTHI U HEIEKTPOJINUThl. KaThoHBI, aHMOHBI.
MexaHu3M JuccolManuy BEIIECTB C PA3IMYHBIMU BUJAMU XMUMHYECKOW CBsi3U. CTENEHb AUCCOLMALIMH.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu wuoHHOrO oOOMeHa. VYcCnoBHS TPOTEKaHUs pEakUUid HMOHHOIO OOMEHa, IMIOJNHBIE U
COKpalll€HHbIC MOHHBIE YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAaHHM U COJIEH B CBETE MPECTaBICHUN
00 31eKTponuTHYECKON Aucconunany. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHATHE 0 THApOIN3E COoNeH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKHX BEIIECTB — METAIOB U
HeMeTaJsIoB (rpaduTa M anmasza), CIO0XKHBIX BEIIECTB (XJOpUAA HATpusi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTM  XMMHYECKOH  peakuuu OT  BO3JEHCTBHA  pa3iMyHbIX  (aKTOpOB,  HCCIEI0BaHHE
ANEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCa TUCCOLMALMU KUCIIOT, 1IeI04Ye U coyiel (BO3MOKHO
HCMOJIb30BaHUE BHUIEO MATEPUANIOB), MPOBEACHUE OIBITOB, HWUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKaHUS
peaknuii HOHHOTO OOMeHa (0oOpa3oBaHWE OcCajKa, BBIACICHUE Ta3a, OOpa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (rOpeHue, peakuuu
pa3oKeHus, COEAUHEHMS ), pacliO3HaBaHHEe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIIMi
Ha MOHBI, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTayibl M MX coeIMHEeHUSA

OOmast xapakTepucTHka ranoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE CTENEeHU
okucnenusi. CtpoeHne u GU3NIECKHNE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMUYECKHE CBOMCTBA HA
IpUMepe XJIopa (B3aUMOJEIHCTBHE C MeETalylaMHM, HEMeTaulaMH, LiesnodaMmu). XiopoBogopon. ComsHas
KHCIIOTa, XMMHYECKHE CBOICTBa, MONydeHHe, NpuMeHeHue. JleiicTBue xiopa M XJIOpPOBOAOpOJa Ha
OpraHM3M uesoBeKa. BakHele XJI0pHUIbl U UX HaXOKIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 371eMeHTOB VIA-Tpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
crerieHd okuciaeHus. CTpoeHune W (PU3MUECKHUEe CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHble MOAU(UKAIIMKM KUCIOPOoJa U cepbl. XUMHUECKHe CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢usnyeckne m XuUMu4eckue cBoicTBa. OKCHIBI cepbl Kak IMPEICTaBUTEIN KUCIOTHBIX OKcHIoB. CepHas
KHCIOTa, (U3NYECKHe U XHUMHUYECKHMEe CBoicTBa (OOmIMEe Kak TNpPEACTaBUTENs Kiacca KHUCIOT H
cneunpuyeckne). XUMUUECKUE PEaKLUH, JISKAINe B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYeHUs CEPHOM
KUCIOTHI. [Ipumenenne cepHoit kuciaoTel. Colii CEpHON KUCIOTHI, KAYECTBEHHAS PEaKIUs Ha CyJIb(aT-uoH.
Haxoxnenue ceppl M €€ COECOUHEHUN B IpPUPOJAE. XUMHUUYECKOE 3arpsA3HECHUE OKPYXKAIOLIEH Cpeabl
COCIMHCHHUSMHU cepbl (KHUCIOTHBIC JIOXKIH, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakrepucTuka 351eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCJIEeHMs. A30T, pacnpocTpaHeHHWe B mpupone, ¢GU3NYECKMEe U XHUMHUYECKHE CBOMWCTBA.



KpyroBopor a3zora B mpupome. AMMHaK, ero (U3MYECKHEe U XHUMUYECKHUE CBONCTBA, MOJyUYCHUE H
npuMmenenue. Conu aMMOHMS, UX (U3MUYECKHEe M XMMHUYECKHE CBOWCTBa, NMpuMeHeHue. KauecTBeHHas
peakius Ha WOHBI aMMOHHS. A30THAas KHCIOTa, €€ TojydeHHue, (PU3MYecKue M XUMUYECKHUE CBOWCTBA
(obmue kak mpencTaBUTENs Kiacca KUCIOT U crenuduyeckue). Mcmonb3oBaHWe HUTPATOB U coJiei
aMMOHHS B KaueCTBE MHUHEPAIBHBIX YyHOOpeHU. XUMHYECKOe 3arpsi3HEHUE OKPYKAIOIICH Cpes
COCIUHEHUSIMH a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HEHHE BO3JAyXa, HO4YBbl U BoJI0EMOB). dDocdop,
ainotpornHbie Mogudukanuu (ocdopa, duznueckue U xumudeckue cpoiictBa. Okcun docdopa (V) u
dbochoprHas kuciora, HU3NYECKUEC W XMMHYECKHE CBOWCTBA, mojydeHue. Vcmomb3oBanue ¢ocdatoB B
KaueCTBE MHUHEPAIBHBIX YIOOpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE
CTCTICHH OKUCJICHHS. YTJIEPOJ, aJUIOTPOIHBIE MOAU(PUKAIINN, PACIPOCTPAHEHUE B MPUPOJE, pusndeckue u
XuMHueckue coiicta. AncopOuusi. KpyroBopot yriaepoaa B npupoje. OKcuipl yriepona, ux Gpuandeckue
U XUMHYECKHE CBOWCTBA, JCHCTBHE HA >KMBBIC OPraHU3MbI, MOJTYYCHHE W TPUMEHEHHUE. DKOJIOTHYSCKUE
npoOyemMbl, cBsi3aHHBIE ¢ oOkcuaoM yriaepoaa (IV), rumoresa rno6anbHOTO NOTEIUIEHHUS KIIMMATa,
MAPHUKOBBIN dPPeKT. YTOoNbHAS KUCIOTa B €€ COJIU, UX (PU3UYECKHe U XUMHYECKHE CBOMCTBA, IMOTYICHHE U
npuMmenenue. KaduectBenHas peakuus Ha kapOoHaT-MOHBI. Mcnonp30BaHue KapOOHATOB B OBITY, MEJIUIIMHE,
MIPOMBIIIJICHHOCTH M CEJTLCKOM XO35HCTBE.

[lepBoHayanbHbIe TOHATHUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCIMHEHUSX yriiepoja (MeTaH, 9TaH,
STHWJICH, alleTHIJICH, dTAHOJ, TIMICPUH, YKCYCHAs! KUCII0Ta). [IprpoTHbIC UCTOYHHUKY YTIIEBOJOPOIOB (Yroiib,
NPUPOAHBIN Ta3, HedTh), MPOAYKTHl UX MepepadoTku (OEH3MH), UX POJib B OBITY U MPOMBIILICHHOCTH.
[TonsiTHE O OMOJIOTHYECKU BAXKHBIX BEIICCTBAX: KUPAX, OCTKAX, YIIIEBOAAX — U UX POJIA B )KU3HH YEIOBEKA.
MartepuanbHOe €IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUN.

Kpemuuii, ero Qusuyeckue W XHUMHYECKHE CBOWMCTBA, MoOJiydeHHE W mpuMeHeHue. CoequHCHHS
KpemHus B mipupojie. O6mue npeacrapineHus: 06 okcuae kpemuus (1V) u kpemuueBoit kucnore. CHUIUKATHI,
WX UCIOJB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHEWIINE CTPOUTEIBLHBIC MaTepUalbl: KepaMHUKa,
CTEKJIO, IIEeMEHT, OeTOH, kee300eToH. [IpolieMbl 6€301acHOr0 HCTOIb30BAHUS CTPOUTEIHHBIX MaTEPHAIIOB
B TTOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3y4YCHHE OOpa3I[OB HEOPTraHWYECKHX BEIIEeCTB, CBOWCTB COJSHOW KHCJOTHI, TPOBEICHUE
KaueCTBEHHBIX PEAKIIMI Ha XJIOPHUA-UOHBI U HAOIIOIEHUE TIPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAXKAIOIIHE
du3nyYecKne W XHMHYECKHE CBOWCTBA TAJIOTCHOB M WX COCIUHEHWH (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), O3HAKOMJIEHHE C O0pa3laMHu XJOPUIOB (TaJIOT€HUIOB), O3HAKOMIIEHHE C OOpa3iamMu
ceppl W €€ COeAMHEHUSMH (BO3MOXXHO HCIOJIB30BAHME BHEOMATEpPHAIIOB), HAOIIOJCHUE Ipolecca
oOyriauBaHUs caxapa MOJ JCHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI, HU3YyYCHHE XHUMHUYECKUX
CBOMCTB pa30aBlIE€HHONW CEpHOW KHUCIOTHL, IMPOBEIECHHWE KAueCTBEHHOW peakluu Ha CylbpaT-UOH H
HaOIIo/IeHNe TpU3HaKa €€ MPOTEeKaHUs, 0O3HAKOMIIEHHE C (PU3NYECKUMH CBOWMCTBaMU a30Ta, (hocdopa U ux
COEUHEHNI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANOB), oOOpa3namMu a30THBIX U  (PochHOpHBIX
ynoOpeHuil, mnonydeHHe, cOOMpaHUEe, paclo3HaBaHWE W W3y4YCHHE CBOWMCTB aMMHaKa, MPOBEACHHE
KaueCTBCHHBIX PEaKIMii Ha HWOH aMMOHHUsA W (ocdaT-WOH W HU3yYEeHHE IPU3HAKOB HUX TMPOTCKAHUS,
B3aMIMOJICHICTBIE KOHIIEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIh30BaHHE
BUJICOMATEPHAJIOB), H3yYeHHE MOJeNel KPUCTAUIMYECKUX PpEMmETOK anMmasa, rpadura, ¢ysuiepeHa,
O3HAKOMIICHHE C MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTHBOTA3a, MOydeHre, cCOONpaHne, pacrio3HaBaHUe W H3YYEHHE CBOWCTB YTIIEKUCIIOTO Ta3a, MPOBEACHUE
KAueCTBEHHBIX peaknuii Ha KapOOHAT M CHIMKAT-MOHBI W U3YyYeHHE TNPU3HAKOB WX NPOTEKaHUS,
O3HAKOMJICHHE C MPOAYKIHMEH CHIMKATHOW MPOMBINUICHHOCTH, PEIICHHE 3KCIICPUMEHTAIBHBIX 3a7ad I10
Teme «BaxHelIme HeMETaJUIbl U UX COEAUHEHUS.

MeTtanibl M UX COeIMHEHUS

OOmiasi XapakTepUCTUKa XUMHYECKHX D3JIEMEHTOB — METAJUIOB Ha OCHOBAaHWUU WX TOJOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux siaemeHTOoB [[. M. MengeneeBa u crpoeHuss atomoB. CTpoeHuUE
MeTaJIoB. MeTaindeckas CBsI3b U METAUTUYECKasl KPUCTAIUTHYECKAs PelIéTKa. DIEKTPOXUMUICCKUA P
HamnpsDKEHUH MeTauioB. du3nyeckne W XMMHYECKHE CBOMCTBA MeTayuioB. OOmue crocoObl MOTydeHUs
MeTayioB. [ToHSITHE 0 KOPPO3UK METAIIOB, OCHOBHBIC CIIOCOOBI 3alUTHI UX OT KOoppo3uu. CruiaBsl (CTalb,
9yT'yH, TIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.



[Ilemounsle MeTauibl: nojoxeHue B Ilepuonmueckoi cucreMe Xumudeckux snemeHtoB [[. H.
MenieneeBa, cTpoeHHE MX aTOMOB, HaxokieHue B mpupopae. Ousnueckue M XMMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kanusi). OKCHIbl U TUAPOKCUBI HATpUs U Kanus. [IpuMeHeHune menoyHblX METalIoB U
UX COEOUHEHUMN.

[IlerouHO3EeMENBbHBIE METAJUIBI MAarHUM M KalbUWM: IMonokeHue B llepuogmyeckon cucreme
xumuueckux 3iemMeHToB [[. . MenneneeBa, cTpoeHHE UX aTOMOB, HaX0XJeHue B npupoje. Pusznyeckue u
XMMHUYECKHE CBOWCTBA MarHus M KanblMsl. BakHelinue coelMHEHUs KajlbLus (OKCUM, TUIPOKCUI, COJIH).
JXKeéctkocTh BOABI M CLIOCOOBI €€ YCTpaHEHHUS.

Amomunuil: nonoxenue B llepuonnueckoit cucreme xumudeckux sieMeHToB J[. M. Menneneesa,
CTPOEHHE aTOMa, HaXOKAeHue B npupojae. PU3nuecKkue 1 XMMUUYECKHE CBOMCTBA allOMUHUA. AM(pOTEpHbIE
CBOMCTBA OKCUJA U TMIPOKCUA ATFOMUHUS.

Kenezo: monoxenue B Ilepumonnueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTpPOEHHE aToMa, HaxokJeHue B mpupoae. Pusnueckue U XUMHUYECKHE CBoWcTBa kene3a. OKcuibl,
ruapokcupl u conu sxenesa (1) u sxenesa (1), ux cocras, cBoicTBa U MOTydCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ OOpa3llaMH METaIOB U CIUIaBOB, UX (U3NYECKMMH CBONCTBAMH, H3y4YEHHE
pe3yabTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJB30BAHME BHJIEOMATEPUANOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KalbliUig M HATpHUsl C BOJOW (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUAIIOB),
UCCIIEIOBaHNE CBOMCTB MKECTKOM BOJIBL, ITPOLIECCa TOPEHHUS JKele3a B KUCI0po/ie (BO3MOKHO MCIIOIb30BaHHE
BUJICOMATEPHAJIOB), INPU3HAKOB IMPOTEKAHUS KAUYECTBECHHBIX pPEAKIMHA Ha MOHBI: MAarHus, KaJbLus,
amoMuHus, nuuka, cxkenesa (II) m xenmesa (1), memu (), HaGmromeHuwe W oOmUCaHWE MPOIECCOB
OKpAIlIMBaHUs IUIAMEHU MOHAMU HATpUs, Kalus U KanbLus (BO3MOXKHO MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCClIeIOBaHUE aM(pOTEpPHBIX CBOICTB THMJPOKCHJA aAIIOMUHUS W THAPOKCHAA LMHKA, pELIEeHUE
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BakHel1e MeTaulbl U UX COSAUHEHUS.

XuMHus M OKpyXKaoLias cpeaa

BemecTBa 1 Marepuansl B TOBCEIHEBHOM KM3HU 4Y€JIOBEKa. be3onacHoe MCIoab30BaHUE BELIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMoIpb Mpy XUMHUYECKUX 05KOT'aX M OTPaBJICHUSX.

XUMHUECKOe 3arpsi3HEHHE OKpYXKarole cpeapl (mpeaenabHast JOMYCTUMas KOHLEHTpAIUsl BEILECTB,
nanee — [1J1K). Poib XuMuu B pelieHHH 3K0JI0THYECKUX Mpooiiem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

Mesicnpeomemmnie céasu

Peanuzanus MeXnpeaMEeTHBIX CBSI3eHd MPU M3YUYEHUH XMMHM B 9 Kiacce OCYIIECTBIISIETCS Yepes
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHBIX MOHATHH, TaK M MOHATHH, SBISIOMMUXCA CHUCTEMHBIMU
JUIS OT/IE€TbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAY4HbIM (akT, TMIOTE3a, 3aKOH, TEOpUs, aHAJIHU3, CHHTES,
KJaccupuKalus, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHUE, MOJEIb,
SBJICHUE, TAPHUKOBBIHN 3((EKT, TEXHOJIOTUSI, MAaTEPUAIIBI.

®duszuka: mMarepus, aToM, SJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, MU30TOIbI, PaJAHMOaKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKUN 3aps/l, TPOBOJHHUKH, MTOJYIIPOBOAHUKH, TUAIEKTPUKH, (POTORIEMEHT, BELIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTaNINYecKas penérka,
CIJIaBbl, (PU3MUECKUE BEIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
CounHize.

buonorusi:  gorocuHTe3, AbIxaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpallbHble  YyHAOOpeHwUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTAaTEJIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOIUIHUBO,
BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUs IMPOrpaMMbl OCHOBHOIO 0OIIero oOpa3oBaHUs AOCTUrarOTCs B
Xo7e OOy4YeHHsS XHMHUHU B €IUHCTBE y4eOHOW M BOCIUTATEIBHOW JESATETBHOCTH B COOTBETCTBHH C
TPaULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU
B 00lIecTBE MpaBUIaMU U HOPMaMH MOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS
U COLIMANIU3aIMH 00yUYarOIIUXCsl.

JIMYHOCTHBIE pE3yAbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHCTEMOMU
MTO3UTUBHBIX LICHHOCTHBIX OPUEHTALUN U PACUIMPEHUE OIBITA JCATEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M HayYHOMY HACJEIHUIO,
IIOHMMaHMs 3HAYEHHs XUMHUYECKOM HayKd B JKM3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAJETh
JIOCTOBEpHOU MH(pOpPMAIIME O TIEPEIOBbIX JOCTHKEHHUSIX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoilcTBE MUpa 1 0OLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEICTABICHUS] O COLMAIBHBIX HOPMAax M IPAaBHJIAX MEXINYHOCTHBIX OTHOLICHUM B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO I10JIE3HOM, y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKON U
JAPYTrUX BUJAX AEATENIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOW JESTENbHOCTU IIPU BBINOJIHEHUH
y4eOHBIX, TI03HABATENIbHBIX 337124, BBHIMOJIHEHUN XUMHUYECKUX OKCIEPUMEHTOB, CO3AAHUU YYEOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOILM B MpOLECCEe ITON yueOHON IeATeIbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE IOBEJACHHE M IOCTYNKH CBOMX TOBapHILEd C MO3UIUM HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABICHUS] O BEIIECTBE M XHMMHUYECKOM PpEaKIHMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU U COCTAaBJISIOLIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH HAay4HOUH
KapTUHbl MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUS MPHUPOJBI, B3aMMOCBS3SIX
YesoBeKa ¢ MPUPOJHON Cpeloil, 0 posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

M03HaBaTeIbHbIE MOTHUBBI, HANPABJICHHbIE HA MOJYYE€HHE HOBBIX 3HAHUM MO XMMHHU, HEOOXOAUMBIE
Ui 0OBbsCHEHUS HAONIOAAeMbIX IMPOLECCOB U  SBJICHUM, IO3HABaTeNbHOH, WH(GOPMALMOHHONW H
YUTATENIbCKOM KYJIbTYpbl, B TOM 4YHCJE€ HAaBBIKOB CaMOCTOSITEIbHOH paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMH HMHPOPMAIIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYyYeHHI0 M T[03HaHMIO, JI0003HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0OOpa30BaHMUIO, TPOCKTHOM W  HCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3I0POBbIO, YCTAHOBKHM Ha
3I0pOBBIM 00pa3 >KW3HM, OCO3HAHWE MOCHEACTBUM M HENpPUITHE BPEAHBIX INPUBBIUEK (YNOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOUMOCTH COOIIOIEHUS MpaBHil 0€30MaCHOCTH NpU OOpAIEHUH C
XMMHUYECKUMHU BELIECTBAaMH B ObITY U pealbHOM KU3HU;

5) TpyA0BOTO BOCIUTAHUS:

UHTEpEC K MPaKTHUYECKOMY H3yuUeHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaKeHHE K TPYAY U
pe3ysibTaTaM TpPYIOBOM JEATENbHOCTH, B TOM 4YHCJIE HAa OCHOBE INPUMEHEHMs NPEAMETHBIX 3HAHHUU IIO
XMMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAIbHOW TPACKTOPUM MPOAOKEHHsI 00pa3oBaHUsA C Y4ETOM
JMYHOCTHBIX UHTEPECOB M CIOCOOHOCTU K XUMHHM, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIICITHON
npoeCCUOHATILHON AEATENbHOCTH U Pa3BUTHs HEOOXOOMMBIX YMEHHH, TOTOBHOCTb aJalTUPOBAaThCSA B
npodeccuoHaIBLHOM cperie;

6) 9K0JIOTHYECKOT0 BOCTIHTAHNSA:

HKOJIOTHYECKHU I[eNIeCO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAHMSA, IOHUMAHUE IIEHHOCTH 3J0pOBOro M 0Oe3omacHoro oOpa3a »KH3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIECHHOCTU COOJIIOICHUS



npaBuil 0€30MaCHOTO MOBEICHHs IPH paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAILHMSIX, YTPOXKAIOIIUX 3/I0POBBIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPHUMEHATh 3HaHUS, IOJIydaeMble TpPU HU3YYCHHHM XUMHH, IS DPEUICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOWIEH NPUPOAHON CpEAOM, I IOBBIIIECHUS YPOBHS DKOJIOIMYECKON KYJIbTYpBI,
OCO3HaHUs I7100aJbHOIO XapaKkTepa 3KOJIOIMYECKUX MpoOIeM U MyTel MX PELIeHUs OCPEICTBOM METO/I0B
XUMHMH, OKOJOIMYECKOrO  MBIIUICHHUsS, YMEHHMS  pPYKOBOJICTBOBAaTbCS MM B  II03HABAaTEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAIIPEIJMETHBIE PE3YJIbTATBI

B cocraBe mMeTanpeaMeTHBIX pe3yabTaTOB BBIIEISIOT 3HAYUMBbIE JJIs1 (POPMUPOBAHHUS MHUPOBO33PEHHUS
oOlIeHay4YHbIC IOHATHUS (3aKOH, TEOpHs, MPUHLMII, T'MIIOTe3a, (AKT, cUCTEMa, IPOLEecC, IKCHEPUMEHT U
ApyTroe.), KOTOPbIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax U IMO3BOJSIIOT Ha OCHOBE
3HaHUM W3 ITUX MpeIMeTOB (OPMHUPOBATh NPEACTABICHHWE O LEJOCTHOW HAy4yHOM KapTHHE MHpa, U
YHHUBEpCaJbHbIE Yy4eOHBbIE NeHCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHBHBIC, DPETYJISATHBHBIEC), KOTOPBIE
obecreynBaOT (OPMHUPOBAHHME TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYILIECTBICHMIO
y4eOHOH eI TETbHOCTH.

ITo3naBaTenbHbIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBUS

Ba3oBbie Joruyeckue aeiicrBus:

YMEHHSI UCII0JIb30BaTh IPUEMBI JJOTMYECKOIO MBILIUICHUS IIPU OCBOCHUU 3HAHWM: PaCKpbIBaTh CMBICII
XUMHUYECKUX TMOHATUM (BBLAEIATh MX XapaKTE€pHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSMU ), UCIIOJIb30BaTh MOHATUA 111 OOBSICHEHUS OT/AEIbHBIX (DAaKTOB U SBJICHUHN, BBIOMPATh OCHOBAHUS
U KpUTEpUHU Ui KIACCU(PHUKAIMM XUMHYECKUX BEIIECTB W XUMHUYECKMX pEaKUui, yCTaHaBIMBAThH
IPUYMHHO-CJIE/ICTBEHHbIE CBSI3M MEXAY OOBEKTaMM M3Y4EHHUs, CTPOUTh JIOIMYECKHE PpaCCyKICHUS
(MHIYKTUBHBIE, A€TYKTUBHBIE, 110 aHAJIOTHH), AE€JIaTh BbIBO/bI U 3aKIIIOUECHMUS;

YMEHUE TPUMEHATh B IpoLecce IMO3HaHMUA MOHATUA (TpeIMEeTHbIE M  MeTalpeaAMETHbIE),
CHUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIOIb3YEMbIE B XUMHHU, TPE0OPa30BbIBATH IIUPOKO MPUMEHSEMBIE B
XMUMUU MOJIENIbHBIE TPEACTaBICHUS — XMMHUYECKMHA 3HaK (CHMMBOJI 3JIEMEHTa), XMMHUeckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPELIeHUH Y4eOHO-TIO3HABATENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIEJIbHBIX MPECTABICHUM BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH U3y4aeMbIX 0OBEKTOB
— XUMHYECKHX BEIIECTB M XMMHMUYECKHX peakluil, BbIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIEICTBEHHBIE CBS3M U IPOTUBOPEYMS B M3yUAEMBIX IPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckme 1eiCTBUS:

YMEHHE HCIIONIb30BaTh IIOCTABJICHHBIE BONPOCHI B KAYECTBE WHCTPYMEHTA IO3HAHUA, a TaKXkKe B
KauecTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHue OmblTa [0 IUIAHUPOBAHWIO, OPraHM3allMd U  TPOBEJIEHHIO  YYCHMUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJJOM IPOIIecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €TI0 Pe3yJibTar,
(dbopmynHupoBaTh 0000IIEHHS M BBIBOBI 10 PE3yJIbTaTaM MPOBEIEHHOIO OMNBITA, UCCIEIOBAHUS, COCTABIATh
OTYET O MpoeNaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpATh, aHAJU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IMYHBIX BUJIOB U (opm
NPEJCTAaBICHUS, IMOJyYaeMyl0 W3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa XHMHUYECKOTO
coJiep>KaHusi, CIpaBOYHbIE MocoOusi, pecypcbl VHTepHETa), KpUTUUECKH OLIEHMBATh MPOTUBOPEUYHMBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHATh pPA3JIUYHbIE METOJbl M 3alpochl IpH IOUCKE U oTOope HHbOpMALUU U
COOTBETCTBYIOLINX [JaHHbIX, HEOOXOJMMBIX JJIsI BBIIOJHEHHS YYEOHBIX M TII03HABaTEJIbHBIX 3a/ad
onpeAenéHHOro TUMa, NpuUoOpeTeHHe ombiTa B  00JacTH  HUCHOJIB30BaHUS  MHQPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAaHUS PA3JINYHBIX TTOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMANbHYIO (QOpPMY TMpEACTaBICHUS HHPOPMALUU U
WITIOCTPUPOBATH pellaeMble 33a4l HECTOKHBIMU CXEMaMH, AUarpaMMaMu, APYruMH (popMamu Tpapuku 1
HMX KOMOMHALIMAMU;

yYMEHHUE HCIIOJIb30BaTh U aHATU3UPOBATh B Mpoliecce YyueOHOM M MCCIeI0BaTeNbCKOM 1eATeIbHOCTH
MHGOPMALMI0O O BIMSHUM TNPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA M TpaHCIOpTa Ha COCTOSHHUE
OKpY>Karollel MPUPOJHON CPEIBL.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble YueOHbIe JeHCTBHUSA:



YMEHUS 3a/1aBaTh BONPOCHI (B XOA€ auaiora u (Wiv) IUCKYCCHH) MO CYIIECTBY OOCYXIAaeMOW TEMBI,
(bopMynIHUpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIOJHEHUS MTPEIIOKEHHON 3a1auH;

YMEHUSI TPEACTABIATH IOJIYYEHHbIE PE3YyJbTaThl I103HABATEIbHOW JEATEIBHOCTH B YCTHBIX M
MACbMEHHBIX TEKCTax; JeJaTh IPE3CHTALUI0 PE3YJIbTATOB BBINOJHEHUS XUMUYECKOIO SKCIIEPUMEHTA
(;1rabopaTOpHOTrO OIBITa, Ta00PATOPHOM pabOTHI MO HCCIECIOBAHNIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHHSI Y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW I103HABaTEIbHONM U
HCCIIEIOBATEIILCKONW JIEATEPHOCTH TPU PEIICHUHM BO3HUKAIONIMX Npo0jeM Ha OCHOBE yuéra oO0ImuX
MHTEPECOB U COTJIACOBAHUS MO3ULMIA (00CYKIeHMs, 0OMEH MHEHUSIMHU, «MO3TOBbBIE IITYPMBI», KOOPAUHALIHS
COBMECTHBIX JICHCTBUIL, OTIpE/IelIeHnEe KPUTEPUEB 110 OLIEHKE Ka4eCTBa BHIIIOJTHEHHOW PaOOTHI U IpyTHE).

PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO  OIpPEAENATh LEIU JEeATEJbHOCTH, IUIAaHUpPOBaTh, OCYILECTBIATH,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JESATENbHOCTb, BbIOMpaTh Haumbojee
3¢ deKTUBHBIE CIIOCOOBI PEHICHUs] y4EOHBIX M TMO3HABATENBHBIX 3a/1a4, CAaMOCTOSTEIILHO COCTABIATh WIIH
KOPPEKTUPOBATh MPEII0KEHHBIA AJITOPUTM ACHCTBUN NP BBITOJIHEHUM 33JaHUI C y4ETOM MOJYy4YEHUS
HOBBIX 3HaHUM 00 M3yyaeMbIX 00bEKTaX — BELIECTBAX M PEAKIUSIX, OLIEHUBATh COOTBETCTBHE MOJYyUYEHHOTO
pe3yibTaTa 3asBJICHHOM L€JIHM, YMEHUE HCIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B
YCJIOBUH 3aJIaHHI.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COAEpPMaHHs, YCTAaHOBIEHHOTO
naHHOU (enepanpHOM paboueil mporpaMMoii, BBIACISIOT: OCBOCHHBIE OOYYaIOUIMMUCS Hay4yHbIe 3HAHWUS,
YMEHHS U CIOCOObI NeHCTBUI, cienuduueckue Juisi IPeIMETHON 00JacTH «XUMHUS», BUABI JESATEIbHOCTU
M0 TIONYYEHUIO HOBOTO 3HAHUS, €r0 HMHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IUYHBIX
Y4eOHBIX U HOBBIX CHTYaIUsX.

K xonmy oGyueHust B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPa)xaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

® PpACKpbIBATH CMBICII OCHOBHBIX XUMHUYECKUX IOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUU SJIEMEHT,
IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJAHAs), BAIEHTHOCTD,
OTHOCHTEJIbHAsl aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Js XUMHUYECKOrO 3JI€MEHTa B COEIMHEHUH, MOJSIPHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPHULATENBHOCTb, CTENEHb OKHUCICHHS, XMMHYECKas peaklus,
KJaccu(uKalus peakuuil: peakiuy COECIUHEHHUs, peaKkIMH pa3ioKeHUs,, PeaklMH 3aMelleHus,
peakuuu oOMEHa, 9K30- U SHAOTEPMHUECKHUE PEaKlUH, TEIIOBOM 3PQEeKT peakiuu, siApo aToma,
ANEKTPOHHBIN CIION aroma, aTOMHas opOuTanb, paAuyCc aromMa, XMMUYecKas CBsS3b, MOJSpHAs U
HEMNoJIIpHasi KOBAJIEHTHAs CBs3b, NOHHAs CBSI3b, MOH, KaTHMOH, aHMOH, PacTBOpP, MaccoBas J10JIs
BellecTBa (MPOLEHTHAs! KOHIIEHTPAIMs) B PAaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUN U MPUMEHSATH 3TH MOHATHUS MPH
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;

® UCMOJb30BAaTh XUMHUYECKYIO CHUMBOJIMKY Ui COCTaBJIE€HUS (OPMYN BEIIECTB M YpaBHEHHI
XUMHUYECKUX PEAKIUH;

® ONpeleNsTh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHHSIX, CTENEHb OKHUCIICHHS
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NMPUHAMJIEKHOCTh BELIECTB K ONPEAeNEHHOMY KIAcCy
coeiMHeHUi 1Mo popMynam, BUJ XUMHUECKON CBsSI3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHUYECKHX
COETMHEHUSIX;

e packpsiBaTh cMbici [lepuonnueckoro 3akoHa /. MI. MenneneeBa: 1eMOHCTpUpPOBAaTh TOHUMAaHUE
MEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XUMHYECKMX JJIEMEHTOB OT HX IIOJOKEHUS B
[lepnonnueckoil cucteme, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMs, 3aKOHa ABOrazipo;

® ONHUCHIBATh U XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuonuyeckoil cuUCTEMBI XMMHUYECKHUX
AJIEMEHTOB: PA3JIN4aTh MOHATHUS «TJaBHas moarpynmna (A-rpynmna)» u «nobouyHas noarpymmna (b-
TpyIIIa)y», Majble U OOJIbIINE TIEPHOJIBI, COOTHOCHTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B TaOIHIlS
«Ilepuoanueckas cucrema xumuueckux diemeHToB [[. W. Mengeneesay € 4UCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHMSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsan siapa, oluiee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 AJIEKTPOHHBIM CIIOSIM);



KJaccu(UIUpoBaTh XMMUYECKHE 3JIE€MEHThI, HEOPraHWYECKHE BEIECTBA, XMMHMUYECKHE pPEaKIuu
(110 YuCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUNIOBOMY 3P (DEeKTy);
XapaKTepu3oBaTh (ONUCBHIBaTh) OOILIME XUMHUYECKHE CBOICTBAa BELIECTB DPA3JIMYHBIX KJIACCOB,
MIOATBEPK1asi ONMCAHUE IIPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOUIMX XMMHUYECKHUX
peaKUuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4YECTBEHHOI'O COCTAaBa, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX IPEBPAILECHNN B PA3JINYHBIX YCIOBHSAX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl BEILECTB, MacCOBYIO JOJIIO
XMMHUYECKOI0 3JIeMEeHTa Mo (GopMyle COECIUHEHHs, MACCOBYIO JOJI0 BELIECTBA B PaCTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKInH;

IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIbHON NEATENbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHHUE,
0000111eH1e, CUCTEMATU3AUI0, KIACCU(DUKALIMIO, BBIIBICHUE IPUUMHHO-CIIEICTBEHHBIX CBA3ECH —
JUIS U3y4eHUs CBOMCTB BELIECTB M XUMHYECKHX pEaKluid, €CTECTBEHHO-HAay4YHbIE€ METO/bI
NIO3HaHUs — HAOJI0IeHUE, U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICICHHBIH);
clle10BaTh INpaBUiIaM I0JIb30BaHUS XUMUYECKOW MOCYJ0W U J1a00paTopHbIM O0OpYyIOBaHUEM, a
TaKXKe MpaBUJIaM OOpPAIICHUS C BEHIECTBAMH B COOTBETCTBHUH C MHCTPYKIHUSMH 10 BBIITOJHEHHIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO IOJIYYEHUIO M COOMpaHMIO ra3000pa3HbIX BEILECTB
(BomOoposa M KHCIOpOJA), IMPUTOTOBJIEHUIO PACTBOPOB C ONPEAECNEHHOM MaccoBOW Jojei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M IPOBOJUTh XHMHUYECKHE OKCIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB (JaKMYC,
benondranent, METUIOPAHK U IPYTHE).

K xoHuy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTPa’KaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

PacKphIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX TMOHSTHHA: XUMHUYCCKUH DJIEMEHT, aTOM, MOJICKYJa,
WOH, KaTWOH, AaHWOH, TMPOCTOE  BEMIECTBO,  CIIO)KHOE  BEIIECTBO,  BaJCHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKass peakius, XHWMUYecKas CBA3b,
TEIIOBOM A(PPEKT peakIuu, MOJb, MOJSIPHBIH 00BEM, PacTBOpP, DJCKTPOIHUTHI, HEIJIECKTPOIUTHI,
ANEKTPONIUTHYECKAs UCCOLMALIUS, PEaKIMH HOHHOrOo OOMEHa, KaTalu3arop, XHUMHUYECKOe
paBHOBECHE, OOpaTUMbIE U HEOOPATUMBIE PEAKITUHN, OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIUTEIh, BOCCTAHOBUTENb, OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOMUs, aM(OTEPHOCTD,
XUMHUYECKas CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTMYECKAs ), KPUCTAUTNICCKAs PeIIETKA, KOPPO3HS
METAJIJIOB, CIIaBbl, CKOPOCTh XUMUYECKOU PEaKIUy, MpeeNibHO AonmycTuMas koHuentpamus [1JIK
BEIIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMUYECKUX MOHSATHI M MPUMEHSATh 3TH MOHATHS TpU
OTHMCAaHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIS COCTaBIIeHUS (OPMYJI BEUISCTB W YpPaBHCHHMA
XUMHYECKUX PEAKIINI;

OTpPEAENATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKHUX OJIIEMEHTOB B COCIUHEHHSX
Pa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIAcCy COSAMHEHHHA I10
dbopMyiiaM, BUJI XUMHYECKOHW CBS3M (KOBAJICHTHAs, HOHHAS, METATNYECKas) B HEOPraHUICCKHIX
COCIMHEHMAX, 3aps] MOHA MO XHUMHUYEecKoi (opmyre, xapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPTaHWYECKUX COCAMHCHHM, THIT KPUCTAIUTHICCKON PEIIETKH KOHKPETHOTO BEIECTBA,
packpeiBaTh cmbich [lepumogumueckoro 3akona J[. M. MenneneeBa W JEMOHCTPUPOBATH €r0
MMOHMMAaHHUE: ONHUCHIBATh W XapaKTepu3oBaTh Ta0MMuHyr0 Gopmy I[leproawdeckoit CHCTEMBI
XUMHYECKHUX DJJIEMEHTOB: pa3linyaTh MOHATUS «TJIaBHAs TMOATpymma (A-Tpymma)» U «ImoO0odHast
noarpynma (b-rpymnma)», manbsle w OOJbIINE TMEPUOABI, COOTHOCHTh O00O03HAYCHHs, KOTOPHIE
UMEIOTCS B TEPUOAMYECKON TaOnWIe, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOSHUS aTOMOB
XUMHYECKHUX AJIEMEHTOB (COCTaB U 3apsif sApa, 00IIee YUCIIO AIEKTPOHOB U PaCIpeIeICHUEe UX TI0
ANEKTPOHHBIM CJI0SM), OOBICHATH O0IIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX
COCIMHEHUH B MpeenaX MaiblX MEPUOJIOB M IIABHBIX MOATPYII C YIETOM CTPOCHHS HX aTOMOB;
KJIacCCU(UIIUPOBATh XUMUYECKHE HJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XUMHYECKHE DPEaKINU
(0 YKMCIly ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3P QeKTy, 110 N3MEHEHHUIO
CTETeHEW OKUCIICHUS XUMHUECKUX DJIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBaTh) OOIMME M crenuduyeckrne XUMUYECKHE CBOMCTBA MPOCTHIX H
CIIO’KHBIX BEIECTB, MOATBEPXKIasi OMHCAHUE MPUMEPAMU MOJEKYJISIPHBIX U MOHHBIX ypaBHEHUUH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIMA;

COCTABIISATh YPABHEHUS JICKTPOJUTHYECKON TUCCOIMALNN KUCIIOT, MIEJI0Yel U COJeH, TOITHBIC U
COKpaIléHHBIE YpaBHEHHs PEaKLUUH HMOHHOTO OOMEHA, YpPaBHEHUS PEaKIMid, MOATBEP>KAAIOIINX
CYIIECTBOBAHHE T€HETUUYECKON CBSI3U MEXKIY BEIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM MOCPEICTBOM COCTABIICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

IIPOrHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOMXKHOCTH NPOTEKAHUS
XUMHAYECKHX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCHUTEJIBbHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEILECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOI0 3JI€MEHTa MO0 (GOopMyle COCIUHEHHs, MACcCOBYIO JOJIO BELIECTBa B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

coOJiro1aTh MpaBWia IOJb30BaHUS XUMHUECKOW MOCYAOH M 1a0opaTOpHBIM 00OpYAOBaHHEM, a
TaKXke IMpaBuja OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHHUIO U COOMpAHHMIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yrIeKucioro rasa);

MPOBOJUTH  PEAKIMH, TOATBEP)KIAIOMINE KAYECTBEHHBI COCTAaB  pPa3lMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOPHA-, OpOMHI-, MOIUA-, KapOoHaT-, ¢ocdar-, CHIUKaT-,
cynb(ar-, TMAPOKCUI-MOHBI, KATUOHBI AMMOHHS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPaX HEOPTaHUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEpallMU MbBICIUTENBHON NEATEIbHOCTH — aHAJIU3 M CHUHTE3, CPaBHEHUE,
0000111eHHe, CUCTEeMATU3alUI0, BBIABICHHE MPUYMHHO-CIEICTBEHHBIX CBA3CH — I H3ydEHHs
CBOWCTB BEHIECTB M XHWMHYECKHX pEaKIWH, EeCTeCTBEHHO-HAYYHBIE METOJbI TIO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIEMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).



TemaTnueckoe NJIaHMPOBaHHe Y4eOHOro npeamMera «Xumusi. bazoBblii ypoBeHb», 8 Ki1acc

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LM (POBbLIE)
KonTpoabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTshI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumust — BakHast 00J1acTh
€CTECTBO3HAHUS U bubnunoreka LIOK
1.1 . 5
MPAKTUYECKOU NEeSATEILHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
BemrecTBa 1 XUMHU4YECKHE bubnunoreka LIOK
1.2 16 1
peakuuu https://m.edso0.ru/7f41837c
Htoro no paznemny 21

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Boznyx. Kucnopog. [lonstue 6 bubmuoreka [IOK
00 okcHuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsarue o 8 bubmmnoreka HOK
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 bubmmnorexka HOK
OCHOBaHUX https://m.edso00.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 bubnuoreka [{OK
HEOPraHWYECKUX COETMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paspnen 3. Ilepnoanueckuii 3akoH u Ilepuoguyeckas
XuMnueckas cBsi3zb. OKHCIUTEIbHO-B

3.1

[Iepuoanueckuii 3aK0H U

OCCTAHOBHMTE/IbHbIC PEAKIUH
7

cucreMa xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

bu6nunorexa LIOK



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

IIepnonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue
aToma

https://m.edsoo.ru/7f41837¢c

XUMHYeCKas CBA3b.

32 OxucamTensio- 8 ]r?tptfsn/l;r?:;;? rcjﬁmws?c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
Hroro no paszeny 15 ]t?tilrinlpllr?f:;(;? rouﬁf4l837c
PesepBHOe Bpemst 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB 10 8

I[TPOT'PAMME



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

TemaTnueckoe NJaHMpoBaHue Yy4eOHOTO0 nMpeaMeTa «Xumus. ba3oBblii ypoBeHb», 9

KJ1acc
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHune
(undposbie)
n/  pasgenoBuTeM  Bcecer Kourpoabn — Ilpakruveck
oOpa3oBaTejibHbIE
I nmporpaMMbl 0 ble padoThI ue padboThbl
pecypchbl
Pa3zpnes 1. BemecTBo 1 XUuMHUYeCcKHe peakuuu
IToBTOpEeHue
J1y0iieHue
T . bu6mmoreka [JOK
3HAHUH
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pas3enoB Kypca
8 kmacca
OCHOBHEBIE
bubmuoreka [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41
XUMHUYECKHAX
_ a636
peakmuit
DNEKTPOUTHYEC
Kast
S —. bubmuorexa [JOK
1.3 ' 8 1 https://m.edsoo.ru/7f41
XUMHUYeCKHe
a636
peakuuu B —
pacTBopax
Hroro no pazneny 17

Pasznea 2. Hemerananl 1 HX coeNHEHUS

2.1

2.2

2.3

O61mmas
XapaKTEePUCTHKA
XAMHUYECKHUX
3JIECMEHTOB
VIIA-rpynnsl.
TI"anorens!

O61mas
XapaKTepUCTHKA
XUMHYECKUX
sneMeHToB VIA-
rpynnsl. Cepa n
e€ coeqUHEeHUS

O06as
XapaKTePUCTHKA
XUMHUYECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

but6mmorekxa [IOK
https://m.edsoo.ru/7f41
2636

but6mmoreka [IOK
https://m.edsoo.ru/7f41
2636
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https://m.edsoo.ru/7f41a636
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aneMeHToB VA-
rpynmnsl. A3o0T,
¢bochop n ux
COEIMHEHUS

OO6mias
XapaKTEePUCTHKA
XUMHNYCCKUX
asieMmeHToB IVA-

bu6mmoreka [JOK

2.4 S— 8 https://m.edsoo.ru/7f41
] a636
VYraepon u
KpPEMHUM U UX
COEIUHEHNS
Wroro mo pazneny 25

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

OO6mwme cBoiicTBa bubmnorexa [TOK
3.1 4 https://m.edsoo.ru/7f41
METAJIIIOB
a636
Baxneiimme bu6mmoreka [JOK
3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41
COCOUHEHUS 2636
Utoro no pazneny 20

Pasnen 4. Xumus u okp

BemecrBa u
4.1 Marepuaibl B
JKM3HHU YeI0BEKa

Hroro no pasneny

yRaomasi cpeaa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 4

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
IMPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYHEHUKA
e Xumus, 8 kiacc/ ['abpuemnsa O. C., OctpoymoB U. I'., Cnagkos C. A., AKIIMOHEpHOE
obmectBo «M3aatennpcTBO «IIpocBemnieHmne)
e Xumus, 9 knacc/ I'abpuensa O. C., OctpoymoB U. I'., Cnagkos C. A., AKIIMOHEpHOE
obmectBo «M3natennpcTBO «IIpocBemieHune


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

