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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1m0 XUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHHUs COCTAaBICHA HAa OCHOBE
TpeOoBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeiabHONW MpPOrpaMMbl OCHOBHOTO OOIIETro
oOpasoBanms, npenacrapieHHbix B @PI'OC OOO, a takke Ha OcHOBe (peaepanbHO pabodeil mporpaMMbl
BOCIIUTAHMUS M C Y4ETOM KOHIENIMU MpPEnoJaBaHus y4eOHOro mpeamera «XuMHUsS» B 00pa30BaTENbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumuM Ja€T MpeacTaBiIeHUE O LeNsAX, oOIell cTpaTeruu o0y4yeHUs, BOCIIUTAHUS U
pa3BuTHa OOydalOIIUXCsl CPEACTBAMU YUeOHOro IMpelMeTa, YCTaHaBJIMBAaeT 00sA3aTeNbHOE IPEIMETHOE
CoJiep)KaHue, MpeaycMaTpUBaeT paclpelesieHue €ro Mo KjaccaM M CTPYKTYpHUpPOBAaHME IO pasjienaM U
T€MaM [pPOrpaMMbl 110 XHUMHH, OINPEAENAeT KOJIMYECTBEHHbIE M KAuyE€CTBEHHBIE XapaKTEPUCTUKU
COJIepKaHUs, PEKOMEHJIYEMYIO IOCIEAOBATEIIbHOCTh U3YYEHHS XUMHUHM C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarolmmxcs,
OTIpeJIeNIIeT BO3MOXKHOCTH MpeaMeTa JUIsl peanu3anuu TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTeNbHOW NTPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsA, a Takke TpeOOBaHHMU K
pe3ynbrataM OOyuYeHHs XUMUU Ha YpPOBHE LieJiell M3ydeHus MpelMeTa U OCHOBHBIX BHUJOB Y4eOHO-
MO03HABATEIBHOM IEATEILHOCTH 00YUYaIOLIErocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHEe XUMHHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0ydYaroIlIerocs, €ero
NPEJCTaBICHUA O MaTepUAIBHOM €IWHCTBE MHUpPA, BAXHYIO pOIb HWIrPaloT (GopMupyemble XHUMHEH
MPEJCTABICHNUS O B3aMMONPEBPAICHUAX SHEPTrUH U 00 IBOJIOIHMU BEIIECTB B MPUPOJE, O MYTAX PEIICHHUS
rI00aNbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSL UYEIIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MPobieM 3paBOOXPaHEHHS.

N3ydenue xumuu:

CIIOCOOCTBYET pean3alui BO3MOKHOCTEH JJIsi CAMOPA3BUTHUSL M (POPMHUPOBAHUS KYJIbTYPBI INYHOCTH,
e€ o01el U GyHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUdaroInXcsi, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JesITeNbHOCTH, SKCHEPUMEHTANbHBIX U MCCIEA0BAaTENbCKUX YMEHHUH,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON JeSITEbHOCTH;

3HaKOMHUT €O CleHU(UKON HAyYHOrO MBIIUICHHS, 3aKJIAJbIBAC€T OCHOBBI ILI€JOCTHOTO B3IJIJa Ha
€IMHCTBO MPUPO/IBI U YETIOBEKa, SIBJISETCS OTBETCTBEHHBIM 3TaoM B ()OPMUPOBAHUN €CTECTBEHHO-HAYYHOI
IrPaMOTHOCTH O0yYaroIuxcs;

croco0CcTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTMUYECKOE 00pa3oBaHKe 00yUYarOIINXCs.

JlaHHbIe HampaBlieHUs B OOy4eHHH XUMHHM OOecreuyuBaroTcs Cneun(ukoil conepxaHus ydeOHOTro
IperMeTa, KOTOPhIN SIBJISETCS MEeJarorMuyecky aJanTHpOBAaHHBIM OTpaKeHHEM 0a30BOM HAayKHM XMMHMM Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc XxumMum Ha ypoBHE OCHOBHOrO o0OwIero o00pa3oBaHHsS OPHEHTUPOBAH Ha OCBOEHHE
00y4aroIUMUCS CHCTEMBbI IEPBOHAYATIBHBIX MOHATHIH XUMHH, OCHOB HEOPIraHWYECKOH XMMUU U HEKOTOPBIX
OTJENbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus IPOrpaMMbl IO XUMUHU c(popMHpOBaHA HA OCHOBE CHUCTEMHOIO MOAX0a K €€
n3ydyeHuo. CopaepxaHue CKJIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHYECKOM AJIEMEHTE M BELIECTBE U
CHCTEMBI MOHATHH O XUMHUYEeCKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHBI 10 MPUHLUIY
MOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMMH;

— Y4YEHMSI O CTPOEHHH aTOMa U XMMHYECKOH CBSI3U;

— MpeJCTaBIEHUH 00 3JIEKTPOTUTHUECKOMN AUCCOIMAIIMY BELIECTB B pPACTBOPAX.



Teopernueckue 3HaHMSA pacCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKHM MOJYYEHHBIX M OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OAHOTO YPOBHSA K JAPYTrOMY, BBIIOJHSASA (PYHKIIMHM OOBACHEHUS U
MPOTHO3UPOBAHMUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH NPAKTUYECKOrO TNPHUMEHEHUS U TOIYy4eHUS
M3y4aeMbIX BEIIECTB.

OcBoeHme nporpamMmbl IO XMMHH CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOH
COCTABJIAIOLIEH HAay4HOH KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW IPUPOAbI, LIEHHOCTHOI'O OTHOLIEHUS K
HAYYHOMY 3HaHMIO ¥ METOZaM IO3HaHUs B HayKe. M3yueHne XMMHUU MPOUCXOAUT C MPUBJICYCHUEM 3HAHUH
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuid Mupy, «buonorus. 5—7 xknacce» u «®dusuka. 7
KJI1ace».

[Ipy n3ydyeHUM XUMHM IIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMMUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTHUECKOW NEATEIHLHOCTH YENIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUHU CUCTEMBI XUMUYECKUX 3HAHUM
— BaXHEHUX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHHMH, IOCTYNHBIX 0000IIeHnI
MHUPOBO33PEHYECKOIO XapakTepa, sA3blka HAayKd, B NPUOOIIEHMH K HAy4YHbIM METOAAM IIO3HAaHUS IIpH
M3YYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (OPMUPOBAHUH U Pa3BUTHH MO3HABATEIBHBIX YMEHUN M UX
IIPUMEHEHUH B y4eOHO-IIO3HABATEJIbHOM M yueOHO-MCCIIE0BATEIbCKON /1E€ATEIbHOCTH, OCBOCHUM IPaBUII
0e30macHOro oopalleHus ¢ BelleCTBaMH B IOBCEHEBHOM JKU3HU.

[Ipy m3yuyeHHMM XMMHMU Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS BakKHOE 3HAUYEHUE MPUOOpenH
TaKHe LU, KaK:

— (opMupoBaHHE MHTEUICKTYyalbHO pPa3BUTOM JMYHOCTH, TOTOBOH K CamMo00pa3oBaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY IPHUHATUIO pELICHUH, CIIOCOOHOM ajanTHpOBaThCA K OBICTPO
MEHSIOIIUMCS YCIIOBHSM XKHU3HH;

— HaNpaBJICHHOCTh OOyYEHHUS Ha CHUCTEMATHYECKOEe MPUOOIIEHNE 00yJaromMUXCs K CaMOCTOSITENbHOM
MO3HABATEIBHON NIEATENFHOCTH, HAyYHBIM METOJaM MO3HAHUSA, (OPMHUPYIONIMM MOTHBALUIO U PA3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrieyeHue ycioBUi, ClIOCOOCTBYIOIUX MPHOOPETEHNIO 00YUYaIOIIUMUCS OIBITa Pa3HOOOPa3HOM
JESTeIbHOCTH, TO3HAHUS M CaMOIIO3HAHMSA, KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHI), WMEIOIINX
YHHUBEPCAIbHOE 3HAUYECHUE IS PA3INYHBIX BUIOB JICATEIIEHOCTH;

— (opmupoBanue oOme (hyHKIMOHAIBHOW M €CTEeCTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM YHCIIe
yMEHUI OOBSICHATh U OLIEHUBATH SIBIEHUS OKPYXKAIOIIEr0 MUPA, UCHOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHbIE
OpU W3YYCHWH XHMHH, TPUMEHSATh UX TMPH PEHICHWH MPOOJIeM B TOBCEIHEBHOW JKU3HU W TPYIOBOMH
TeSTeTbHOCTH;

— (QopmupoBaHue y 0OydarOUIMXCS TyMaHUCTUYECKMX OTHOUICHUH, TOHMMAHUS LEHHOCTH
XMMHUYECKUX 3HAHUH IS BBIPAOOTKHM HKOJIOTMUECKHU I1€JecO00pa3HOro MOoBEACHHsI B OBITY U TPYIOBOIi
NeSITEIbHOCTH B LIEJISIX COXPAHEHUs CBOETO 37]0POBbS M OKPYKAIOUIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBALIMU K O0YUEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITMTAHUIO HA OCHOBE
YCBOGHMsI  OOIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY Mpodmis H
HaNpaBJICHHOCTH JalbHENIIEro 00ydeHHU .

OO6111ee ynco YacoB, OTBEAEHHBIX JJISl U3YUYEHUsI XMMUU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3zoBaHus,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeNn0), B 9 kiacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

HepBOHa‘IaJIbHI)Ie XUMHUYECCKHUEC ITOHATUSA

[Ipeamer xumuu. Ponb XMMHUM B JKM3HU 4YelloBeKa. XUMHUsI B CHUCTeME HayK. Tena W BelecTBa.
®du3nuecKkre CBOMCTBA BEMIECTB. ATperaTHoe COCTOsIHUE BellecTB. [[oHsATHE 0 METO/1axX MMO3HAHUS B XUMHUH.
UucTteie BemecTBa u cMecH. CIocOOBI pa3iesieHUs: CMECeH.



ATOMBI M MOJEKYJIbl. XUMHYECKHE 3IEeMEHTbl. CHMBOJIBI XUMHUYECKHX 3J1eMEHTOB. [IpocTeie u
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BeuiectB. OTHocutenbHas aroMmHass Macca. OTHOCUTENbHAas MOJEKyJspHas Macca. MaccoBas 10
XUMHUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COSAMHEHHH.

dusnyeckue U XMMHUYECKUE SIBICHMs. XUMHUYECKass peakuus U €€ NMPU3HAKU. 3aKOH COXpPaHEHMS
Macchl BeIIeCcTB. XHUMHUYecKHWe ypaBHeHUdA. Kiaccudukanus XUMHYECKUX peakiuil (CoequHeHws,
pasoKeHUs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYIO0H, MpaBuiaamMu paboTsl B 1aboparopuu U npuémMamu oOpalieHus ¢
71ab0paTOpHBIM 000PYJIOBAaHUEM, U3yUYEHUE U ONMUCAaHUE (PU3MUYECKUX CBOWCTB OOpa3llOB HEOPTaHUYECKUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JbJa, PACTUpPAHHME caxapa B CTYIIKE,
KUIIEHUE M KOHJIEHCAlMs BOJAbI) M XUMHUYECKUX (TOPEHHME CBEYH, MPOKATMBAHHE MEIHON IMPOBOJIOKH,
B3aUMOJICIICTBME MeJla C KHCJIOTOM) SBJICHWH, HaONIOJCHWE W ONMCAHWE IPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakuui (pa3ioKeHHe caxapa, B3aUMOACHCTBHE CEpHOM KHUCIOTHI C XJIOPHAOM Oapus,
paznoxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMoeicTBre xenes3a ¢ pactBopom conu menu (II),
M3ydeHHE CIIOCOOOB pa3felieHHs CMeCei: C TIOMOIIBI0 MAarHura, QUIBTPOBaHHE, BHIIAPHBAHUE,
IUCTWIUISIMS, Xpomarorpadus, NpOBEIEHHE OYMCTKMA TOBAPCHHOW COJIM, HAONIONEHHE W OIHCaHHUe
pe3yiabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE Mojelen
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucimopoa — sinemMeHT U mpocToe BemuiecTBo. Haxoxxnenue
KHCIIOpOJia B MpHpoje, pu3nuueckre U XUMHUecKue cBoiicTBa (peakiuu ropenus). Oxcuasl. [IpuMenenue
kucnopoa. CrnocoObl MOTy4YeHHUsT KUCTIOpO/ia B JIA0OpATOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoaa
B ipupoze. O30H — ayutoTponHas MoAU(UKAIUS KUCIOPOIa.

TennoBoit 3¢hpekT XuMUUYEeCKOr peakuu, TEPMOXUMHUECKHE YPAaBHEHHUS, IK30- U DHIOTEPMUYECKUE
peakiuu. TormmBo: yrois U MeTaH. 3arps3HeHHE BO3yXa, YCHIICHHE MapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOT0 CJIOSI.

Bonopon — snemeHt u mpocroe BeulectBo. HaxokaeHue Bopopoja B mpupojne, (usmueckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI nonydeHust. Kucinotsl u conu.

MonsipHblii 00BEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HackllieHHbIE 1 HEHACHIIICHHbIE
pacTtBOpbl. PacTBOpHMOCTH BelIECTB B BoJie. MaccoBasi 10715 BEIIECTBA B PaCTBOpE. XMMHUUYECKHE CBOMCTBA
Boabl. OcHoBaHus. Poib pacTBOpoB B mpupoJe M B KU3HU ueioBeka. KpyroBopoT BOJbl B MpUpOJE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudpukanus  Heopranmdyeckux  coemuHeHuil.  Oxcuapl.  Kmaccudukamuss — OKCHIOB:
cosieoOpasyroiire (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HeconeoOpasytomue. HoMeHkmaTypa OKCHIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanus. Knaccudukaius OCHOBaHUWI: MIENOYM W HEPacTBOpUMEBIE OCHOBaHMsS. HomeHkmarypa
OCHOBaHMU. PU3NUECKHE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxarus xucnor. Homenknatypa kucnor. dusnueckue U XMMHYECKHUE CBOICTBa
kucinot. P aktuBHoctn metauioB H. H. bekerosa. I[lomyyenue Kucior.

Comu. Homenknatypa coseil. @u3znueckure 1 XuMU4yeckue cBoiicta coseil. [lomyuenue coneil.

['eneTnueckas CBSI3b MEKIy KJIIACCAMH HEOPTaHUYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE ONpEeNeIeHHe COJAepXKaHUs KHUCIopoJa B BO3AyXe, TMOJy4deHHe, coOupaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAa, HAOIIOIeHUE B3aUMOIEHCTBUS BEIIECTB C KUCIOPOJIOM U



YCIIOBUSI BO3HHMKHOBEHHS W TpPEKpalleHUs TopeHus (Mokapa), 03HAKOMIJIEHHE C o0pa3lamMu OKCHIIOB M
OIMCaHUE UX CBOMCTB, MOJy4YeHHE, COOMPAaHUE, PACIIO3HABAaHUE U M3yYEHUE CBOMCTB BOAOpOa (FrOpeHHeE),
B3auMojeiictBue Bojgopona ¢ okcuaoM wend (1) (BO3MOXKHO UCHONB30BaHHWE BHUACOMATEPUATIOB),
HabroieHne 00pa3lloB BEIIECTB KOJMUECTBOM | MOJIb, MCCIeI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3nu4YHOM pPAaCTBOPUMOCTBIO, IPUTOTOBIEHHWE PpAaCTBOPOB C ONPENEIEHHOM MaccoBOM  JoJiel
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C METaUIaMU (HATpUEM U KalblueM) (BO3MOXKHO
HCIOJIb30BAaHNUE BUJEOMATEPHUAIIOB), HCCIEJOBaHUE OO0pa3lloB HEOPraHUYECKHUX BEIIECTB pPa3IU4HbIX
KJIaCCOB, HAOJIOJICHHE WM3MEHEHHUS OKpPAacKH HHIUKATOPOB B PAcTBOpax KHUCIOT W WIETOYEH, M3yueHHe
B3aumojeiictBus okcuaa menu (II) ¢ pacTBopom cepHOIl KHUCIOTBHI, KHUCIOT C METalllaMH, pPEaKIIHii
HEWTpalu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOIO MeETaula JPYyTUM U3
pacTBopa COJM, pEIIEHHE SKCIEPUMEHTAIbHBIX 3a7ad N0 TeMe «BaxHeiline Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

Iepuonuyeckuii 3axkoH u [lepnoauveckas cucreMa xumudeckux 3jaemMenToB JI. . Menjaesneena.
Crtpoenne atoMmoB. XuMu4eckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBple MONBITKH KJIacCH(PHUKAIUM XUMHYECKUX JJIeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMENbHbIE METAJIbI, FAJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpPhIE
00pa3yroT aM(pOTepHbIE OKCUJIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux ssemeHToB J[. M. Menpaeneesa.
Kopotkomnepruonnas u mmuaHONIeproanas Gopmel [lepnonndeckoil cucreMbl XUMU4ecKuX deMeHToB . U.
Menpeneesa. Ilepuoas! u rpynnsl. @U3NYECKUN CMBICIT TOPSAIKOBOIO HOMEpPA, HOMEPOB IEPHUOAA U TPYIIIIBI
3JIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX saep. M3oTombl. DnekTpoHbl. CTpOoeHUE AIEKTPOHHBIX 000JI0UYEK
aToMOB nepBbIX 20 xumMuueckux 3nemeHToB Ilepuoanueckoit cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XMMHYECKOT0 3JIEMEHTA 110 €ro nojoxeHuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHMS pajuyca aTOMOB XHMHMUYECKMX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U NEPUOIAM.

3nauenue Ilepuonuueckoro 3akoHa u llepuoanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB IS
pa3BuTHS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumuyeckass cBsa3b. KoBasieHTHas (MONSIpHAsE W HEMOJSPHAs) CBSA3b. DJIEKTPOOTPUIIATEIBHOCTD
XUMHUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenp okwuciaeHusi. OKHUCINUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. llporecchl OKucIeHus Hu
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe O0O0pa3lloB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBUE THUIAPOKCHUIA ITMHKA C
pacTBOopamMH KHCIOT M IIeJoYeld, MPOBEJEHHE OINbITOB, WIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peaKluil (TrOpeHue, peakiuu pa3ioKeHNs, COSTUHEHMS).

Mesicnpeomemmnie céasu

Peanuzamuss MeXnpeaMETHBIX CBSI3€M MpH M3YYEHHMM XMMHU B 8 Kiacce OCYIIECTBISETCS 4epe3
WCIIOIH30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHSTHH, SBISIONUXCS CHCTEMHBIMHU
JUIS OT/IE€TBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOpHsl, 3aKOH, aHAJIU3, CHHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAONMIOJEHUE, SKCICPUMEHT, MOJACTUPOBAHUE, H3MEPEHUE, MOJEINb,
SIBIICHUE.

dusnka: Marepus, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHUJ, U30TOTMBI, PAIHOAKTUBHOCTb,
MOJIEKYJIa, DSJEKTPUUYECKUN 3apsij, BEILeCTBO, Telo, OO0OBEM, arperarHoe COCTOSHHE BelecTBa, ras,
(bu3nuecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COIHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOAbI, TOJIE3HBIE HCKOMIaeMbI€, TOILIHBO,
BOJIHBIE PECYPCHI.



9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKuus

Ilepnonnueckuit 3akoH. Ilepuonmueckass cucrema xumuueckux sieMeHToB J[. M. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHMM CBOWCTB XUMHYECKHMX JJIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, KaJlns, KAJIbLUA U UX COCAUHEHUI B COOTBETCTBUH C ITOJIOXKEHUEM 3JIEMEHTOB B [lepuonnyeckoi
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemniecTBa: BHJbI XUMUYECKOW CBSI3U. THUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccupukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BEIeCTB. XHMMHUYECKHE CBOMICTBAa BELIECTB,
OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKHX COCIMHEHUM, T€HETHUYECKas CBA3b HEOPTaHUYECKUX
BELIECTB.

Knaccupukanuss XUMHUYECKHMX pEAaKUMH 10 pa3iu4yHbBIM IpH3HaKaMm (10 YUCIYy U COCTaBy
YUYacTBYIOLIMX B PpEaKLUHM BEIIECTB, MO TEIIOBOMY 3((}eKTy, MO0 H3MEHEHHIO CTENEeHEW OKUCIICHUS
XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, II0 YYacTHUIO KaTaau3aTopa). OK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonaTne 0 cKOpocTH XUMHUUECKOW peakiuu. [loHsTHE 00 0OPATUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHsTHE O TOMOreHHBIX M TreTeporeHHblx peakuusax. Ilonarne o karamuse. Ilonmstue o
XMMHMYECKOM paBHOBecuU. DakKTOpbl, BIMAIOLIME HAa CKOPOCTb XUMHYECKONM PpEaKIMH U IIOJIOKCHHE
XUMHUYECKOTI'O PABHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIIEKTPOHHBIN Oananc OKHUCJIUTEIbHO-
BOCCTAHOBUTENNBbHON peakuuu. COCTaBJIEHWE YpPAaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IHUCCOLMALMU. DIEKTPOIUTHI U HEIEKTPOJINUThl. KaTHoHBI, aHMOHBI.
MexaHu3M JUCCOLMAIUKU BELIECTB C PA3IUYHBIMU BHJIAMU XUMHUYECKOW CBsi3U. CTENeHb AMCCOLMALUHU.
CuibHble U ciiabble AIEKTPOIIUTHI.

Peakium uoHHOro oOMeHa. VYclIoBHUA MPOTEKAaHWs peakUuii HMOHHOTO OOMEHa, IOJIHble U
COKpallléHHbIC HOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIIOT, OCHOBAaHHUM U COJIEH B CBETE MPEACTaBICHUMN
00 anieKTpoauTHIecKoi auccoruanyy. KauectBeHHble peakiiuy Ha HOHBI. [loHsATHE O THIpOIK3E Coelt.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMHM KPUCTAUIMUECKHUX PEIIETOK HEOPraHMYECKHX BEIECTB — METAIOB U
HeMeTaJsIoB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATpusi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTM  XMUMHYECKOM  peakuMh OT  BO3JEHUCTBUSA  pPA3JIMYHBIX  (PAKTOPOB,  HCCIEJOBaHHE
3JIEKTPOIIPOBOITHOCTH PacTBOPOB BEILIECTB, MPOIECcCa TUCCOLUAIMU KUCIIOT, MIeJI04Yel U cosiel (BO3ZMOXKHO
UCMOJIb30BAaHUE BHUJIEO MATEPUANIOB), MPOBEACHUE OIBITOB, HWUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKaHUS
peaknuii HOHHOTO oOOMeHa (0oOpa3oBaHWE OcCajKa, BBIJEJIEHHWE Ta3a, OOpa30BaHME BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUil  (FOpeHHe, peaklHu
pas3NoKeHus, COeIMHEHUs), paclioO3HaBaHUE HEOPTaHUYECKUX BEIECTB C TIOMOIIbIO0 KAYEeCTBEHHBIX pPeaKLuit
Ha MOHBI, PEIICHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTayibl u MX coeJMHEeHUSA

OO6mass xapakTtepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEIEeHU
okucneHus. CTpoeHue U pU3NIecKrue CBOMCTBA MPOCTHIX BELIECTB — raJJOTeHOB. XMMHUYECKUE CBOMCTBA Ha
npuMepe xyopa (B3aUMOJEWCTBHE C MeTalllaMH, HEMeTajulaMH, Iienodamu). XjopoBopopon. CoisHas
KHCIIOTa, XMMHYECKHE CBOMICTBa, MOJIydeHHEe, NpuMeHeHue. JlelicTBHe XJiopa W XJOPOBOJOpPOAA Ha
OpraHu3M uesoBeka. BakHelne XJI0pHuabl U UX HaXO0XKJIEHHUE B IPUPOJIE.

OOmast xapakTepucTuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHu okuciaeHus. CTpoeHue W (u3Myeckre CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHble MOAU(UKAIIMKM KUCIOPOoJa U cepbl. XUMHUECKHe CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢usnueckne U xuMuueckue coricTBa. OKCHUIBI Cephbl KaK NMPEACTaBUTENN KHUCIOTHBIX OKCcHJIOB. CepHas
KHCJIOTa, (U3MYECKHEe W XUMHYECKHE CBOWCTBa (OOIIME Kak TMPEACTABUTENs Kiacca KHUCIOT W



cneunpuyeckue). XUMHUUECKUE PEAaKLUH, JISKAIIHe B OCHOBE IPOMBIIIIEHHOIO CII0C00a MOIyYeHUs CEPHOM
KUCIOTHI. [Ipumenenne cepHoit kuciaoTel. Colli CEpHON KUCIOTHI, KAUYECTBEHHAS PEaKlus Ha CyIb(aT-uoH.
HaxoxneHune ceppl U €€ COEOUHEHUN B IpPUPOJE. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl
COCMHEHUSMH cepbl (KUCIOTHBIC JOXIW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEJOTBPALCHHUS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETIEHH OKHUCIEHUS. A30T, pacupoCTpaHeHHE B MpHUpOJAe, (PHU3HMUECKHE M XHMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (U3NYECKHMEe M XHMHUYECKHE CBOICTBA, IONyYCHHE H
npuMeHeHre. Conu aMMOHMA, UX (U3MYECKHEe M XHMMHUYECKHE CBOiicTBa, mpuMeHeHue. KauecTBeHHas
peakiMs Ha MOHbl aMMOHHUA. A30THas KHUCIIOTa, €€ MoJydyeHHe, (U3NYEeCKHe U XHMHUYECKHE CBOWCTBA
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT W cnenupuyeckue). Vcrmonp3oBaHHEe HUTPATOB U COJEH
aMMOHHS B KAueCTBE MUHEPAJIBHBIX YyH0OpeHuH. XHMHUYECKOE 3arpsA3HEHHE OKpYXaroUlell cpensl
COEMHEHUSMM a30Ta (KUCIOTHBIC JIOKIM, 3arpsi3HEHHE BO3yXa, IHO4YBbl U BoJoEMOB). Docdop,
ajutoTpornHele Moaudukanuu docdopa, pusnueckue m xummuueckue cpoiictBa. Okcua ¢ocdopa (V) u
dochopHas kucnora, (HU3MUECKHE M XUMUYECKUE CBOWCTBA, monydenue. Mcmonb3oBanue QocharoB B
Ka4eCcTBE MHUHEPAIBbHBIX yIOOpPEHUH.

OOmast xapaktepucTuka 3y1eMeHTOB IVA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTENEHU OKUCIICHUS. YTJepoJl, ajlIoTPOIIHbIe MOAU(UKALINY, pAaCIPOCTPaHEHHE B IPUPOAE, PU3UUECKUE U
XUMUYeCcKHe cBoicTBa. Ancopouusi. KpyroBopot yriepoaa B nmpupoae. OKcuabl yriepoaa, ux pusmueckue
U XUMHYECKHE CBOWCTBA, JCICTBHE Ha >KMBBIE OpraHU3Mbl, MOJIYYEHHE M MPUMEHEHHE. DKOJIOIMYecKHe
npobiemMbl, CBA3aHHble ¢ okcuaoMm yriepoaa (IV), rumore3a r1o0anbHOrO NOTEIJIEHHUs KIUMara,
NApHUKOBBIN 2P PeKT. YTosbHas KUCIOTA U €€ CONU, UX PU3NUECKUE U XUMUUYECKHE CBOICTBA, MOITy4YEeHUE U
npuMeHenne. KauectBenHas peakuus Ha kapOoHAT-HOHBI. Vconp30BaHue kKapOOHATOB B OBITY, MEIHIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

IlepBoHauaibHBIE OHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUX yriepoja (MeTaH, 3TaH,
STUJICH, alleTHJIEH, 3TaHOoJ, INIMLEPUH, YKCyCHas kucioTa). [IpupoHble HCTOUHUKH YIIIeBOAOPOAOB (Yrodib,
NPUPOJHBIN Ta3, He(PTh), MPOAYKTH WX THepepadoTku (OCH3MH), UX POJIb B OBITY W NMPOMBIIIJICHHOCTH.
[TonsiTrie 0 GMOMOTMYECKN BaXKHBIX BEIIECTBAX: KHUpaxX, OeiKax, YriIeBoJax — U UX POJIM B JKU3HH YEIOBEKa.
MarepuranbHOE €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COESANHEHNN.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWMCTBa, MojlydyeHHEe U mnpuMeHeHue. CoenuHeHUs
KpeMHus B pupojie. O6mue npeacrasineHus 06 okcune kpeMuus (IV) u kpemuuenoit kuciore. CUIuKathl,
UX UCIOJb30BaHUE B OBITY, B NPOMBIIUIEHHOCTH. BakHeWIIne CTpOUTENbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiaembr 0e30MacHOro CHOIb30BAHUS CTPOUTEIBHBIX MaTEPHAIOB
B [TIOBCE/IHEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3loB HEOPraHMYECKUX BEIIEeCTB, CBOWCTB COJSHOW KHCJIOTBHI, IPOBEJICHHE
Ka4eCTBEHHBIX pEaKIMil Ha XJIOPUA-UOHBI U HAOIOCHNE IPU3HAKOB UX MIPOTEKaHMS, OTBITHI, OTPAXKAIOLIIE
¢usnyeckue M XUMHUYECKHE CBOWCTBA TaJOr€HOB W HX COEAMHEHHH (BO3MOXXKHO MCIIOJIb30BaHHE
BHJICOMATEPHAIOB), O3HAKOMJICHHE C o0OpasmamMu XJOPHAOB (TajJOTeHUIOB), O3HAKOMJIEHHWE C oOpa3laMu
ceppl U €€ COeNMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEpUANIOB), HaOJIOJIEHUE TMpoliecca
OoOyrIIMBaHUs caxapa MOoJ JACHCTBHEM KOHIEHTPHUPOBAHHOM CEPHOM KHUCIOTBHI, HM3Y4YE€HHE XUMHUYECKUX
CBOMCTB pa30aBICHHOW CEpPHON KHUCIIOTHI, MPOBEJCHHE KAuyeCTBEHHOM peakiuu Ha CcyabpaT-uoH |
HabIto/IeHne MpU3HaKa e€ MPOTeKaHus, 0O3HAaKOMIIEHHE C (PU3NYECKUMH CBOWCTBaMU a30Ta, (hocdopa U ux
COEMHEHNI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OOpa3lamMu a30THBIX U  (ochopHBIX
yaoOpeHuii, moixydeHue, coOupaHue, pacro3HaBaHHE W H3YYE€HHE CBOMCTB aMMHUaka, NpOBEJCHHE
KayeCTBEHHBIX pPEaKkUuii Ha HMOH aMMOHMA M ¢ochaT-MOH W H3YyYEeHHUE NPU3HAKOB HX MPOTEKaHUS,
B3aMMOJICHICTBE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHAIIOB), M3yY€HUE MoOJIeJe KPUCTAJUIMYECKUX pelEToK anmMasa, rpadura, QysiepeHa,
O3HAaKOMJIEHHE C MPOILIECCOM aJICOPOIIMN PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM



MPOTUBOra3a, NoJy4yeHne, COOMpaHue, paclo3HaBaHUe U M3Y4YE€HHUE CBOWMCTB YITIEKHCIIOrO ra3a, IPOBEACHHE
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CHJIMKAT-MOHBI W U3yYE€HHE NPU3HAKOB HX NPOTEKaHUS,
O03HAKOMJICHHE C MPOAYKIHEH CUIUKATHOW MPOMBIILIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 IO
Teme «BaxxHelme HeMeTaulbl U UX COEAUHEHHS.

MeTaJuibl M UX COeIMHEHUS

OOmiasi XapakTepUCTUKa XHUMHUYECKHUX 3JEMEHTOB — METAJ/JIOB Ha OCHOBAaHUU HX TIOJOXKEHUS B
[lepuonnueckoii cucreme xumuueckux sneMmeHtoB [[. M. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTaJlIoB. MeTtanyeckasi CBsI3b U METaJNIM4YecKasi KpUCTAJUINYECKasl PEIIETKA. DIEKTPOXUMHUECKUN Psijt
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTaiioB. O0mue crocoObl MONy4eHUs
MeTaisioB. [ToHsTHE 0O KOPPO3UU METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CrutaBsl (CTalb,
YyT'YH, JIOPATIOMHHUAN, OpOH32a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[[leounble MeTamibl: moJjiokeHue B llepuonnueckoil cucremMe XUMHYECKHX dieMeHtoB [, M.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXJAeHUE B mpupojae. Pusznyueckue U XMMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kanusi). OKCHIIbI U TUIPOKCUBI HATpUs U Kanus. [IpruMeHeHune meaoyHbIX METaluioB U
HX COCOUHEHMI.

[IleoyHO3EMENBHBIE METAUIBI MArHUW M KalbUWM: MoNokeHue B llepuogmyeckon cucreme
xuMuyeckux 3neMeHToB . 1I. MenaeneeBa, cTpoeHHe UX aTOMOB, HaxOoxaAeHue B npupoae. dusnyeckue u
XMMHYECKHE CBOWCTBAa MAarHUsl U Kanblius. BakHelimne coequHEHUs! Kalblus (OKCUM, TUIPOKCUI, COJIH).
JXécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumudeckux sieMeHToB J[. M. Menneneesa,
CTpOCHHE aTOMa, HaxOXKIeHHE B Mpupoje. OPU3nveckre U XUMUYECKHe CBOMCTBA amfoMUHMS. AMOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepuonnueckoint cucreme xumuyeckux anemeHtoB . M. Menpeneesa,
CTpOEHHE aToMa, HaxoxkJeHue B mnpupoge. dusnueckue M XUMUYECKHE CBoMcTBa keneza. OKCuubl,
ruapokcuabl u conu xenesa (I1) u xenesa (I1), ux cocras, cBoicTBa U MOTyYEHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE C oO0pa3laMM METalIoB M CIUIaBOB, MX (PU3MUECKUMHU CBOICTBaMM, H3Yy4YEHHE
pe3yiabTaTOB KOPPO3UU METAUIOB  (BO3MOXHO HCIIOJIb30BAaHHWE BHUJECOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHIA Kalubllusi W HATpUs C BOAOH (BO3MOXXKHO HCIIOJNB30BaHHE BUICOMATEPHUATIOB),
HCCIIeIOBaHNE CBOMCTB XKECTKOM BOJIBI, Ipoliecca TOPEHHsI JKelle3a B KUCI0poae (BO3MOXKHO UCIIOJIb30BaHUE
BHUJICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX pEaKIMi Ha MOHBI: MarHus, KaJbIus,
amomMunusi, 1uHKa, keneza (II) w xenesza (II), memm (II), HaGmromeHWMe W OMUCAaHHUE TIPOIECCOB
OKpAITMBaHUs IJIAMEHU MOHAMM HATpUs, KU M KalubIus (BO3MOKHO HCIIOJNb30BaHUE BUICOMATEPHUATIOB),
uccienoBaHre aMQpOTEepPHBIX CBOMCTB THIPOKCHIA aTOMUHUS W THAPOKCUAA IIMHKA, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33a4 10 TeMe «BakHel1re MeTaibl U UX COSAMHEHUS.

XuMHus U OKpYKaloLas cpeaa

BemectBa 1 MaTepuasibl B OBCEITHEBHOM >KM3HU YeJIOBEKa. be3omacHoe UCIOIb30BaHNE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas OMOIIb MPH XUMUYECKUX 05KOTaX M OTPABICHUSX.

XUMUYeCcKoe 3arps3HEHHE OKpY»Karolled cpeabl (IpelenbHasi AOMyCcTUMasi KOHIIEHTpAIUsl BELECTB,
nanee — [1/1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiem.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3loB MaTepHaoB (CTEKIIO, CINIAaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHATIbI).

Meostcnpeomemnuwie ceasu

Peanmusanuss MeXINpeaMETHBIX CBS3€M NpPH M3YYEHMM XMMHU B 9 Kiacce OCYHIECTBISIETCS 4epe3
UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUHU, SIBISIFOIIMXCS CHCTEMHBIMH
JUIS OTZIE€IBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIN (hakT, runoresa, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccupuKalus, NEepPUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAaHUE, H3MEPEHHE, MO/JElNb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTEepUaJIbl.



®usnka: marepusi, aToM, 3JEKTPOH, NMPOTOH, HEMTPOH, MOH, HYKJIUJA, U30TOIBI, PaANOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPHUECKHUN 3apsi/l, MPOBOAHUKH, TOIYIIPOBOJHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeNo, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTALTHYECKAs PEIIETKa,
CILIaBbl, (PM3MYECKHE BEIMYHMHBI, CAMHUIIBI U3MEPCHHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
CounHie.
buonorus:  QortocunTes, npixanue, Ouocdepa, SKOCHCTEMa, MHUHEpaJbHbIE  YHOOpeHus,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIILHBIC BEIICCTBA.
I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbl, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJTHBIE PECYPCHI.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPEe3yNbTaThl OCBOEHHs IIPOrpaMMbl OCHOBHOT'O 0O0ILEro oO0pa3oBaHMs JOCTUTAIOTCS B
Xxo7e OOy4eHHs XUMHUH B €IUHCTBE Yy4eOHOM M BOCIUTATENBHOW NEATETLHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHSTHIMU
B 00lIecTBE IPaBUIAMU U HOPMaMHU MOBEIEHUS U CIIOCOOCTBYIOT MpOLieccCaM CaMOIO3HAHMsI, CAMOPa3BUTHS
U cOLMaIM3alui 00y4yaronmuxcs.

JIMYHOCTHBIE pE3yAbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHCTEMOMU
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE ONBITA JAESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSIL:

LIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HacleIuIo,
MOHWMAaHMs 3HAYCHUST XWMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJETh
JOCTOBEPHOH HMH(popMaIMell O MepeIoBbIX JOCTHKEHHUIX U OTKPBITHSIX MUPOBOI U OTEUECTBEHHOM XMMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpPOHCTBE MUpPaA U OOLIECTBA;

2) rpasKAaHCKOT0 BOCTIMTAHMA:

MIPE/ICTAaBICHHUS] O COLMAJBHBIX HOPMax M IpPaBUJIAX MEXIWYHOCTHBIX OTHOLIEHUM B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOM, y4eOHOUCCIIEJ0BATENbCKON, TBOPUECKON U
JAPYTUX BHUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOW JESITEIbHOCTH MPU BHIMOIHEHUH
y4eOHBIX, IO3HABATEIbHBIX 3a/a4, BBINOJHEHUM XHUMHYECKHX OHKCIEPHUMEHTOB, CO3/IaHUM Y4eOHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOILM B IIPOLECCE ITOM yueOHOU JesTeNIbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE IOBEJACHHE M IOCTYNKH CBOMX TOBapHILEd C MO3UIUM HPABCTBEHHBIX U
IIPABOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUYECKUE MPEJICTaBICHUS] O BEIIECTBE M XHWMHUYECKOM pEeaKIMH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HayKU U COCTABJISIOLIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH HAay4HOMH
KapTUHbl MHpa, NPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJBI, B3aMMOCBS3SIX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJIM XMMHH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEI;

M03HABaTEeIbHbIE MOTUBBI, HAIIPABJIEHHBIE HA MOJYYEHHE HOBBIX 3HAHUI MO XMMUHU, HEOOXOIUMBIE
Ui oObsCHEHUS HaONIOAAeMbIX IMPOLECCOB U  SBJICHHUM, MO3HaBaTeNbHOM, HWH(GOPMAIMOHHONW H
YUTATENIbCKOM KYJIbTYphl, B TOM YHCJE€ HAaBBIKOB CaMOCTOSTEIbHOH paboThl C Y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU HH(POPMALIMOHHBIX TEXHOJIOTUIA;

UHTEpEC K OOy4eHHI0 U TO3HaHMIO, JIFOOO3HATENbHOCTh, TOTOBHOCTb U CIOCOOHOCTH K
caM000Opa30BaHUIO, TIPOCKTHOM W  HWCCJIEAOBATEIbCKOW  JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHS 00y4EHUS B JaJIbHEHIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE IIEHHOCTH J>KU3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKHM Ha
3/I0pOBBIM 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUM M HENPUSITHE BPEAHBIX IMPUBBIUEK (YINOTpeOIeHUs



QJIKOTOJIs, HAPKOTHKOB, KYpPEeHHS ), HEOOXOIUMOCTH COOJIIOICHUS MPaBHJI OE30MACHOCTH TPH OOPAIICHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUEHHUIO0 MPOPECCHil U TpyAa pa3IMIHOrO pOJa, YBAKCHHE K TPYAY H
pe3ylbraTaM TPYAOBOM NEATEIbHOCTH, B TOM YHCIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHWUH I10
XUMHH, OCO3HAHHBIA BHIOOp WHIUBUAYaIbHOW TPACKTOPUU NPOAOKEHUs 00pa3oBaHus C Yy4ETOM
JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIICITHOM
npoecCHOHATLHON JEATeTbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJaNTHPOBATHCS B
npodeccuoHanbHOM cpene;

6) 9K0JIOTHYECKOT0 BOCTIUTAHUSI:

9KOJIOTHYECKHU 1eIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE e
CYIIECTBOBAHMSI, IMMOHUMAHHE IIEHHOCTH 3JI0pOBOTO H 0e30MacHoro o0Opasza JKWU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PH3NYECKOMY U IICUXUUYECKOMY 3/10pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHUS
IpaBWJI 0€30MaCHOr0 NOBEICHUs TPU PaboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYALUSAX, YTPOKAIOLIUX 3/10POBbIO
M KM3HHU JIIOJICH;

CIIOCOOHOCTH TPHMEHSATH 3HAHHS, IMOJydacMble MPH HW3YUYCHUU XUMHH, ULl PEIICHUS 3ajad,
CBSI3aHHBIX C OKpYKaIoleH NPUPOAHON Cpefod, ISl TOBBIIMICHUS YPOBHS SKOJOTMYECKON KYJIbTYpHI,
0CO3HaHUs T100aIbHOr0 XapakTepa SKOJIOTHUECKUX MpoOJaeM U MyTel MX peuleHHs MOCPEICTBOM METOI0B
XUMHH, OSKOJOTHYECKOTO  MBINUICHHS, YMEHHUS  PYKOBOJICTBOBAaThCS WM B  II03HABATEIHLHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MetanpeaMeTHBIX Pe3yIbTaTOB BBIACISIIOT 3HAUMMBIE JJIs1 (POPMUPOBAHUS MUPOBO33PEHUS
oOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs, NMPUHIIWI, TUIOTE3a, (aKT, CHCTEMa, MPOIECC, IKCIEPUMEHT H
JPyTOE.), KOTOPBIC MCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETaX W TO3BOJISIOT Ha OCHOBE
3HAHUW U3 ATHX OpeaMeToB (OpMHUpPOBATH MPEACTABICHHUE O IEIOCTHOW HAy4yHOM KapTUHE MHpa, U
yHHUBEpCalbHbIE Yy4eOHblEe NeHCTBUS (IO3HABATENbHBIE, KOMMYHUKATHUBHbBIC, PETYISATUBHbBIC), KOTOPHIC
obecnieunBarOT (OPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOM NEeSATENbHOCTH.

Ilo3HaBaTebHBbIE YHHBePCAJTIbHbIE YUeOHbIE NelCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHS UCITOJIB30BATh MPHEMBI JIOTHIECKOTO MBINIICHHS TP OCBOCHHUN 3HAHUI: PACKPBIBATH CMBICT
XUMHYECKHUX TOHSATHH (BBLACIATh WX XapaKTEepPHBIC TPU3HAKH, YCTAHABIMBATH B3aHMOCBS3b C JAPYTHMU
MOHATHUSIMH ), UCTIONIb30BaTh MOHATHUS IS OOBSACHEHUS OT/ICIbHBIX (PAKTOB U SBIEHUH, BRIOUPATh OCHOBAHHS
U KpPUTEpUU [l KIacCU(PUKAIMKA XUMHUUYECKUX BEIIECTB M XHMHUYECKUX pEaKIuid, YCTaHABIMUBATH
MPUYUHHO-CJIC/ICTBEHHBIC CBS3M MEXIy OOBEKTaMU W3YUYCHHS, CTPOHWTH JIOTHUECKHUE PACCYXICHHUS
(MHIYKTUBHBIC, JICTYKTUBHBIC, TIO aHAJIOTHH ), JCJIaTh BBIBOJBI U 3aKITFOUCHHS;

yMEHHE TPUMEHSATh B TpoIlecce TMO3HAHUA TOHATUS (IpeaIMETHbIE U  MeTalpelIMEeTHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, HCIOIb3yEMbIE B XUMHHU, PEOOPA30BBIBATH IIUPOKO MPUMEHSEMBIE B
XUMHH MOJICITBHBIC TMPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ JJIEMEHTa), XUMHYeckas (opmyrna u
YpaBHCHHE XHMHYECKOW PEAKIMH — TPH PEIICHUH YYeOHO-TIO3HABATENBHBIX 3a7ad, ¢ Y4ETOM 3THX
MOJIETIbHBIX MPEACTABICHUI BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUA HU3y4aeMbIX 0ObEKTOB
— XUMHUYECKHX BEIIeCTB M XHMHUYECKUX pPEaKIuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJICJICTBEHHBIC CBS3H U MTPOTUBOPEUHS B H3y4aEMBIX TPOIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

YMEHHE HCIIOIh30BaTh MOCTABICHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA TO3HAHUS, a TaKXKe B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUTIOTE3BI TIO TPOBEPKE MPABHIBHOCTH BBHICKA3bIBAEMBIX CYKICHUM;

NpPUOOpEeTEeHHEe ONbITa 10 IUIAHUPOBAHUIO, OpraHWU3allid H  TPOBEACHHUIO  YUYCHUUYCCKUX
SKCIIEPUMEHTOB, YMEHHE HAOIOIATh 3a XOJ0M IPOIlecca, CaMOCTOSTEIIEHO IPOTHO3UPOBATh €0 Pe3yibTar,



¢dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI MO pe3ybTaTaM MPOBEAEHHOIO ONBITA, UCCIEAOBAHUS, COCTABISTh
OTUYéT O MPOCIIAHHON padoTe.

Paborta ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHPOBATh MHPOPMALUIO PA3IMYHBIX BUIOB U (popm
MIpPE/ICTaBJICHUS], TOJYy4YaeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJSpHAS JIMTEpPATypa XHUMHUYECKOTO
coJiep>KaHusl, CIpaBOYHbIe Mocobus, pecypcbl MHTepHETa), KpUTHUECKH OLICHUBATh MPOTHBOPEUHMBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE MPHUMEHATh pa3IUYHbIE METOABl M 3alpochl IpU TOUCKEe M oTOope wuHpOpMamuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJIsl BBIMNOJHEHHS Y4YeOHBIX U IMO3HABATEIbHBIX 3a]ad
onpeAeNnéHHOro  TUMa, NpuUoOpeTeHue ombiTa B  00JacTH  HMCHOJb30BaHUS  HH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJIAJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOIb30BAaHUS PA3IUYHBIX IIOUCKOBBIX
CHCTEM, CaMOCTOATENbHO BBIOMpATh ONTHUMAIbHYIO (QOopMy mpejacTaBieHUs HHPOpPMALUU |
WUTIOCTPUPOBATH pelllaeMble 3a/1a4ll HECIIOKHBIMU CXeMaMu, JuarpaMMaMHu, IpyruMu gopmamu rpaduku 1
UX KOMOMHAIUSIMU;

YMEHHE HCIIONBb30BaTh U aHAIU3UPOBATh B MpoIecce YUEOHOM M MCCIE0BATENbCKON IEATENIbHOCTH
nHGOPMALMIO O BIHMSHAW TPOMBIIUICHHOCTH, CEJIBCKOTO XO3SHCTBA W TPAHCIOPTAa HAa COCTOSHUE
OKpPY’Karollel MPUPOTHON Cpeibl.

KoMMyHnKaTHBHBIC yHUBEpPCaJbHbIC YUeOHbIC 1eliCTBUA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€ Auaiora u (WiM) AUCKYCCUU) 0 CYIIECTBY OOCYKIaeMON TEMBI,
(bopMyIHpPOBATH CBOU MPEAIOKEHHSI OTHOCUTEIBHO BBHITIOJTHEHHUS TPEATIOKEHHOHN 3a/1a4H;

YMEHHSI TPEJCTABIATH IOJIYYCHHbIE PE3yJabTaThl IMO3HABATEIHHOW [EATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0 pPEe3yJIbTaTOB BBHIMOJHEHHS XUMHUYECKOTO JKCIEPHUMEHTa
(J1abopaTOpHOTO OIBITA, JAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YYCOHOTO MPOEKTA);

YMEHHMSI Y4YEOHOro COTpPYJHMYECTBA CO CBEPCTHUKAMM B COBMECTHOW I103HABaTENbHOM U
UCCIIEIOBATENILCKON JIEATEIILHOCTH TpPHU PEUICHHH BO3HUKAIOIIMX MpoOJieM Ha OCHOBEe yuéTa 0OLIuX
MHTEPECOB U COTTIACOBAHUS MO3ULIMIN (00CYKIeHHsI, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICHCTBUI, ONpeieieHue KPUTEPUEB 10 OLICHKE KaueCTBA BBIIIOJHEHHON pabOThI U IPyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIBHO  ONpPENEIATh LEIU  JIEATENBHOCTH, IUIAaHUpPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh M MpPHU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JESATEIbHOCTb, BBIOMpaTh Haumboiee
s dexTuBHBIE CIIOCOOBI pPEIeHHs y4eOHBIX M TO3HABATEIBHBIX 33Ja4, CAMOCTOSITEIHFHO COCTaBIATh WM
KOPPEKTUPOBATh MPEJIOKEHHBI AJITOPUTM ACUCTBUN IPHU BBITOJHEHUH 3aJaHUM C YYETOM IOIy4YEHUs
HOBBIX 3HAHHMH 00 M3ydaeMbIX 00BEKTaX — BELIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3ysipTaTa 3asBICHHOM LM, YMEHHE HCIOJIb30BAaTh M aHAJIU3UPOBATHh KOHTEKCTHI, NpEIJIaracMble B
YCJIOBUH 3aJJaHHI.

HNPEAMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMeTHBIX pe3yabTaToB MO OCBOCHHUIO OO0S3aTENBLHOIO COJEpIKAHUS, YCTAHOBJIEHHOTO
JaHHOM (enepanbHONl pabodel MporpaMMoM, BBIAEISAIOT: OCBOEHHBIE OOYYaroIlMMHCS HaydHble 3HAHUS,
YMEHHS ¥ CHOCOObI JeHCcTBHi, ciennduueckue Ui NpeaMeTHON 00JacTu «XUMUsS», BUABI ACSITEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHUS, €ro HMHTEpHpeTalud, NpeoOpa3oBaHUI0 U NMPUMEHEHUIO B Pa3IUYHBIX
Y4EOHBIX ¥ HOBBIX CUTYaIUSX.

K koHmy obydyenus B 8 kjiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(OpMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHSTHH: aTOM, MOJIEKYyJa, XMMUYECKUN D3JIEMEHT,

MIPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMECh (OJHOPOAHAS W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JOJsl XUMHUYECKOTO 3JIEMEHTa B COEJMHEHUH, MOJISIPHBIM OO0BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJIb, JJEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS, XMMHUYECKas pEeaKlus,
KJIaccupUKalUg peakluil: peaklMd COEJIWHEHUs, PeaKlIMH pa3joKeHUs, peaklUuy 3aMelieHMUs,



peaknuu 0OMeHa, PK30- U DHJIOTEPMHUYECKHE PEAKIMH, TETUIOBOM 3(PEeKT peakiuu, sapo aToma,
ANIEKTPOHHBIN CJION aroma, aToMHas opOuTaib, paAuyC aroMa, XMMUYecKas CBsS3b, MOJSpHas U
HETOJIsIpHAasi KOBAJCHTHAsl CBsI3b, UOHHAsl CBS3b, MOH, KaTHOH, aHWOH, PAcTBOp, MAaccoBas JI0JIs
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIHsl) B PaCTBOPE;

® JUUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUN W MPUMEHSATH 3TU MOHATUS NPU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUM;

® ICIIOJIB30BAaTh XUMHYECKYIO CHMBOJIMKY JUISS COCTAaBJIICHUsS (DOpPMYNT BEIIECTB W ypaBHEHUU
XUMHYECKHUX PEaKIIHii;

® ONpEeNeNsITh BAJICHTHOCTH ATOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTENCHb OKHMCICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONPEAeNEHHOMY KIIACCy
coeuHEeHM o ¢opMyam, BUJ XMMHUUECKON CBSI3U (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKHUX
COCJIMHECHMUSIX;

e packpbsiBaTh cMbich [lepuonnyeckoro 3akona JI. M. MenaeneeBa: JeMOHCTpUPOBATh TOHUMAHUE
MEPUONYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JJEMEHTOB OT UX IIOJIOKEHUS B
[leproanueckoil cucteme, 3aKOHOB COXPAHEHMsI MAcChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;

® ONUCHIBATh U XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuonudeckoil CUCTEMBI XMMHUYECKUX
AJIEMEHTOB: pa3InuaTh MOHATUS «TJaBHas moarpynna (A-rpymnma)» u «nodounas noarpymnna (b-
rpymma)», Majable U OOJIBIITUE IMEPUO/IbI, COOTHOCUTh 0003HAYCHUS, KOTOPHIC NMCIOTCS B Ta0JIHIIe
«Ilepuoanyeckas cucrema xuMuueckux digemeHToB [l M. MengeneeBay ¢ 4YUCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHMSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsal sapa, olruiee
YHCIIO 3JICKTPOHOB M pacpe/iesieHne X MO JIEKTPOHHBIM CIIOSIM);

e iaccu(UUUPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMUYECKHE BEIEeCTBA, XUMUYECKUE PEaKIUu
(Mo uKCcIy ¥ COCTaBY YYacTBYIOIIUX B PEaKIUU BEIIECTB, IO TEIUIOBOMY 3 (DEKTY);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/asi OMHMCAHUE PUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
pEeaKIunii;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOT'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUH B Pa3JIMUHBIX YCIOBHSIX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIO
XUMHUYECKOTO 3JeMeHTa 1o (opMysie COCIMHEHHS, MAaCCOBYIO JOJIF0 BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIny;

® TPUMEHSTH OCHOBHBIE OINEPAIlMUd MBICIUTEILHON NEATebHOCTH — aHajlu3 U CHHTE3, CpaBHEHHUE,
00001IeHNe, cUCTeMaTH3allnI0, KIacCU(UKAIINIO, BBISIBICHUE TPUUYUHHO-CIEACTBEHHBIX CBS3eH —
JUISL W3Y4YEHUs CBOMCTB BEIIECTB M XHMHYECKUX pPEaKUUW, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHMS — HAaOII0JICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICTICHHBIH);

e cIenoBaTh MpaBHJIaM MOJB30BaHUSA XMMHUYECKON MOCYNOM M IabopaTopHBIM 000pyAOBaHUEM, a
TaKKe IpaBuiIaM OoOpaleHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU T10 BBITTOJIHEHHUIO
mabopaTOPHBIX XUMUYECKHX OMNBITOB MO TMOMYYCHHIO M COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB
(BomopoJla M KHCIOpOJAA), HPUTOTOBJICHUID PACTBOPOB C OMNPEACNEHHOW MacCOBOM Jloyeit
pacTBOPEHHOTO BEIIECTBA, IUJIAHUPOBATh MW TPOBOJUTH XUMHUYECKHE OSKCIEPHUMEHTHI 10
pacrmo3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB  (JTaKMYC,
¢beHondrasent, METUIOPAHXK U APYTHeE).

K xoniy oOyuenus B 9 kijacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM ypPOBHE JIOJDKHBI OTpa)kaTh

c(hOPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

® PpACKpPBIBATH CMBICII OCHOBHBIX XUMHUYECKUX IMOHSATHUNA: XMMHYECKUH SJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTWOH, AaHHWOH, TIPOCTOE  BEIIECTBO,  CIIOKHOE  BEIIECTBO,  BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIPHOCTD, CTETIEHh OKHCICHHUS, XUMHYECKas peakius, XUMHUYECKas CBS3b,



TerIoBOM 3¢ (EeKT peakiuu, MOJb, MOJSPHBI 00bEM, PacTBOp, JIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAs] JIMCCOLMALINS, pEaKIHMHM HOHHOrOo OOMEeHa, KaTalu3aTrop, XHWMHUYECKOe
paBHOBecHE, OOpaTUMbIE U HEOOPATUMBIE PEAKIIUU, OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHUCJIUTEh, BOCCTAHOBUTEIIb, OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPONUsi, aM(OTEPHOCTH,
XUMHYECKas CBSA3b (KOBaJIGHTHAs, HOHHAS, METAJUIMYECKas ), KpUCTaNINYecKasi peléTKa, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOHN peakLnH, MpeAenbHO nonyctumas konuentpauus [IIK
BEILIECTBA;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUNA U NMPUMEHATHh 3TH MOHSATHS IIPU
OMMCAHUU BEUIECTB U UX MPEBPAIICHU;

WCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOIIMKY IS COCTaBlieHUS (OPMYNl BEUIECTB W YpaBHCHHIA
XMMHYECKUX PEAKIIUI;

ONpEeNEsATh BAJICHTHOCTb W CTENEHb OKHUCJICHHS XUMHUYECKHUX OJJIEMEHTOB B COCIUHEHUSAX
pPa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMPEACNEHHOMY KJIacCy COEIUHEHUU 110
dbopMynaM, BUJI XUMHUYECKON CBA3HM (KOBAJICHTHAs, HOHHAs, METAJJINYECKas)) B HEOPraHU4YEeCKUX
COCMHEHUSX, 3apsA] MOHA MO XUMHUYECKoW (opmyre, xapakTep Cpelbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COCAMHEHUH, TUIT KPUCTAIITMYECKOM PEeETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbici Ilepuoanueckoro 3akona /. WM. MenpaeneeBa U JE€MOHCTPUPOBATH €rO
MMOHMMAaHUE: OIKUCHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit cucTteMbl
XUMHUYECKHUX D3JIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHasg MOArpymna (A-Tpymnmna)» U «mododHas
noarpynna (b-rpymma)», maneie u Oonblide MEPHOJbl, COOTHOCHTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B TEPUOAMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll si/ipa, 0011ee YUCI0 JEKTPOHOB U pacipeielieHue Ux Imo
3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMH B MpeJiesax MaJlbIX EPUOJI0B U INIABHBIX MOATPYIII ¢ YUETOM CTPOCHHUS KX aTOMOB;
KJIaCCU(PUIIUPOBATh XUMUUYECKHE AJIEMEHThI, HECOPraHUYECKUE BEIIECTBA, XMMHYECKUE PEaAKIUU
(Mo ymMCIly ¥ COCTaBY yYacCTBYIOIIUX B PEAKIUU BEILIECTB, MO TEIIIOBOMY 3(PQEKTy, 10 U3MEHEHUIO
CTETNIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OO0IIME W crnenuduueckue XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPKas OMUCAHUE MPUMEPAMH MOJEKYJISPHBIX U MOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN;

COCTaBJISITh YPABHEHHS DJIEKTPOJUTUUCCKON AUCCOLMAIIMK KUCTIOT, IIEJI0Uel U COJICH, MOITHBIC U
COKpalI€HHBIC YpAaBHEHHS pPEaKIMii MOHHOTO OOMEHa, YpaBHEHUs PEaKIUid, MOATBEPKIAIOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJI1ACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInit;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOEHHUSI, BOZMOXKHOCTH IPOTEKaHUS
XUMHUYECKUX MPEBPAILICHUM B pa3IMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO OO
XUMHUYECKOTO JJIeMEHTa Mo (opMyse COeAMHEHHS, MAcCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI TTO YPABHEHHUIO XUMHYECKON PEaKIInu;

coOMIOaTh TMpaBUiia MOJMB30BAHUS XUMHUYECKOW MOCYM0M U 1abopaTopHBIM 00OpyAOBaHUEM, a
TaKKe TpaBWJIa OOpAIIEHUs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH IO BBITOJTHEHHUIO
1abopaTOPHBIX XUMUYECKHX OMNBITOB MO MOJTYYEHHIO M COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

MPOBOJIUTh  PEAKIIMH, TOATBEPXKIAIOIMINE KAYECTBEHHBI COCTaB  Pa3IMYHBIX  BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJOpPUA-, OpoMua-, MOAUA-, KapOoHaT-, (ocdaT-, CHUIHKAT-,
cynbdar-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHUS Y HOHBI U3yYEHHBIX METAIIJIOB, TPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOpaX HEOPTaHUUYECKHUX BEIIECTB;



IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON EATENbHOCTH — aHAIU3 U CHUHTE3, CPAaBHEHHUE,
0000111eHNe, CUCTEMATU3ALUI0, BBIABICHUE NPUUYMHHO-CICACTBEHHBIX CBA3€H — U1 H3ydeHUs
CBOWCTB BEUIECTB M XHUMHYECKHUX pEAKLUH, E€CTeCTBEHHO-HAyYHbIE€ METOJbl IIO3HAHUS —
HaOJI0ICHNE, U3MEPEHUE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HanmeHoBaHMe pa3eioB U TeM Komraecrso wacos DJIeKTpoHHbIe (LM (ppoBbIE)
n/n NPOrpamMMbl Bcero Konrpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
11| comemommumn mpaemmceeol ; ’ Bumorexa 0K
HCATCIBHOCTH HETOBEKa https://m.edso0.ru/7f41837c
1.2 BemecTBa 1 XUMHYECKUE PEAKITUN 15 1 bubmmotexa [JOK
https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonsitue 06 6 bubnuorexa [JOK
OKCHJIaX https://m.edso0.ru/7f41837c
29 Bonopoa. Ilonstue o kucinorax u 8 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCITUHECHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xummudeckux 31eMeHToB /I. U. MenaeseeBa. CTpoenne aTtoMoB. XuMHYeCKast
cBsi3b. OKUCIUTENbHO-BOCCTAHOBHUTE/IbHbIE PEeAKIIUN

3.1

[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
Menpeneesa. CTpoeHue aroma

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c




3.2 ifﬁffffffﬁ;im 8 2 butmuorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIINH
Utoro no paznen 15 bubmorexa IOK
PasIely https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpemst 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOI'PAMME
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoubusie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BenmecTBO U XUMHYECKHE PeaKIUU
[ToBTOpEeHME U yriaybnenue 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bub6nuorexa [IOK
' peaxmuii https://m.edsoo.ru/7f41a636
DNEeKTPONUTHYECKAs TUCCOLUAIIHS. bubnuotexa [JOK
1.3 8 1 1
XMMHYECKHe Peaklln B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Paszpnen 2. Hemera/uibl M X COeIMHEHUS
21 OO1m1ast XxapakTepUCTHKA XUMUYECKHX 4 1 bubnuorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHst https://m.edsoo.ru/7f41a636
OOm1ast xapaKTepUCTHKA XI/IMI/I‘-IGCKE/IX BuGmmorexa OK
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6

COCIMHCHUA

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




- 0661112;1 xapi;iepﬂcmxa );HMHI{;CKEI)X , . BuGmiorexa [IOK
' DJICMEHTOB TPYIHIEL ASOT, GOCROP 1 HX https://m.edsoo.ru/7f41a636
COEIUHEHHNS
\a O6emaeul xapzlli?zpncmxa X;/I,MI/I:GCKI/IX . . , Bu6miorexa LOK
. DJIEMEHTOB -IpyIIbl. YTIiIepos u
N by oA https://m.edsoo.ru/7f41a636
KPEMHHH M UX COCTMHCHHS
Utoro mo pazneny 25
Pasznea 3. Merajliibl M X CO€THHEHHUS
bubmuoreka [JOK
3.1 006 % 4
HIHE CBOHCTEA METAILIOB https://m.edso0.ru/7f41a636
bu6 OK
3.2 Baxxuelnme Metajuibl 1 UX COSIUHEHUS 16 1 2 h:tlpg:l;l/(r)TT].eeIEjaS(I)J(:).ru 176414636
Hroro mo paszneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 BemecTBa 1 MaTepHalbl B JKU3HU YEJI0BEKA 3 bubmorexa HOK
' m p https://m.edso0.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 7
IMOYPOYHOE IINIAHUPOBAHUE
8 KJIACC
N KoumnuecTBo yacos Jara DJIeKTpPOHHbIe HU(pOBbIE
] T
Tema ypoxa Kontponbnbsie IIpakTnyeckue o0pasoBaTejibHbIe
n/n Bceero H3YYeHH S
padoTbI padoThbI pecypcbl




[Ipenmet xumuu. Poiap XuMUM B KU3HU

1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BemecTsa

2 [TonsTHe 0 METO/IaX MO3HAHMS B XUMUHU https://m.edso0.ru/9f459e9a
ITpaktuueckas padota Ne 1 «I[IpaBuia paboThl

3 B JJaOOpaTOpUH U MPHUEMBI OOPAILICHHUS C https://m.edsoo.ru/ab2a57cb
71a00paTOPHBIM 000PYIOBAHUEM

4 YucTele BenlecTna fl cmecu. CriocoOsl https://m.edsoo.ru/8dffeead
pasjiesieHus: cMeceit
[IpakTuueckas padora Ne 2 «Pa3nenenue

5 cMeceil (Ha mpuMepe OYMCTKU MOBAapSHHON https://m.edsoo.ru/d9adcf25
COJIN)»

6 ATOMBI M MOJICKYJIBI https://m.edso00.ru/434a3592

7 XUMHUYECKUE FTIEMEHTBI. 3HAKU (CUMBOJIBI) https://m.eds00.ru/3a97f7e6
XUMHYECKHX 3JICMEHTOB
[IpocTeie 1 ClIOKHBIC BEIIECTBA https://m.edso00.ru/8d153ab3
ATOMHO-MOJICKYJISIPHOC YUCHHUE https://m.edsoo.ru/b44af747
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumndeckas: popmyia. BaneHTHOCTh aTOMOB https://m.edsoo.ru/3adc28cl
XUMHYECKHX 3JICMEHTOB
O .

11 THOCHTCIbHAA GTOMHA Macca https://m.edsoo.ru/fac67eel
OTHOCHTEIbHAS MOJICKYJISIPHAS Macca

12 MaccoBasi 10151 XAMUYIECKOTO DJICMEHTA B https://m.eds0o.ru/95bcb8f5
COCIMHCHUU
K . Mons. M

13 OIMHACCTRO BEliecTa. VOIb. VOMpHa https://m.edsoo.ru/668edb4a
Mmacca

14 dusnyecKkrue U XMMHUYECKHE SIBIICHHUS. https://m.eds0o.ru/8b878fcf
XuMH4YecKask peaKus
IT

15 pHsHaKi 1 yCJ‘IOBHfinOTeKaHI/IH https://m.eds00.ru/84214963
XUMHYECKHX PEaKIhii

16 3aKOH COXpaHEHHs MacChl BEIIECTB. https://m.edsoo.ru/aalcl152d




XUMUYECKUE YpaBHEHUS

17

18

19

Brprunciienust KoJim4ecTBa, MacChl BEMIECTBA 110
YPaBHEHUSIM XUMHUYECKUX PEeaKUUU

Knaccudukanmsi XaMUUECKHX peaKIinii
(coennHeHUs, Pa3I0KEHUS, 3aMELICHHS,
oOmeHa)

M. B. JIoMOHOCOB — y4€HBIi-
sHnukioneaucT. O0o0IEeHe 1
cUCTEMATHU3aLUs 3HAHUN

https://m.edso0.ru/b1656492

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

20

Kontponbnas padora Nel mo reme «BemectBa
U XUMHUYECKUE PEaKIM»

https://m.edso0.ru/cc95e5ed

21

22

23

Bosnyx — cmech razoB. CocTtaB Bo3ayxa.
Kucmopoa — 3eMeHT U mpocToe BEMIEeCTBO.
O30H

dusnueckre U XUMHYECKUE CBOIICTBA
KHCJIOpO/Jia (peaKIuu OKUCIICHUS, TOPCHHE).
TTousarue 00 oxcumgax

Crioco0bI nostyyeHus KUCI0poa B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
[TpumeHneHne kuciaopoa

https://m.eds00.ru/237315cf

https://m.edso0.ru/67245d2f

https://m.eds00.ru/896247ch

24

TennoBoii 3pPexT XUMUIECKON peaKInu,
MOHSATUE O TEPMOXUMHUYECKOM YPAaBHEHHH,
9K30- U SHJOTEPMHUUECKUX PEAKIIMIX

https://m.edsoo.ru/4d71febb

25

TonnuBo (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3TyXa, CITIOCOOKI €T0
NPEOTBPALCHHS

https://m.edso0.ru/62a61752

26

27

[IpaxkTuueckas padora Ne 3 o reme
«[lonyuenne n cobnpaHue KUCIOPOAA,
W3Yy4YEHUE €r0 CBOMCTBY»

Boxopon — 351eMeHT U IpoCTOe BELIECTBO.
Haxoxnenue B mpuponae

https://m.eds00.ru/329545c9

https://m.edso0.ru/2325645f




dusnyeckre 1 XUMHYECKHAE CBOMCTBA

28 https://m.edsoo.ru/ae9eb4b5
Bojopoa. [IpuMeneHue Bogopoia

29 [ToHsITHE O KUCIOTAX U COJIAX https://m.edsoo.ru/d743bf8d

30 CTIOCOOBI HOYHCHIA BOAOPOAA B https://m.edsoo.ru/8dbbbc9b
nabopaTopuu
[TpakTrueckas padota Ne 4 o Teme

31 «[Tomyuenue u cobupanue BOI0poO/Ia, https://m.edsoo.ru/37a3324a
U3y4EHHE €r0 CBONCTBY

32 MonsipHblit 00bEM ra3oB. 3aKoH ABOTaapo https://m.edso0.ru/714a252d
Brruncienust 00bEMa, KOJIMYECTBA BEIIECTBA

33 rasa o ero u3BeCTHOMY KOJINYECTBY https://m.edso00.ru/25858514
BEIIECTBA U 00BEMY
Beruncienns 005EMOB ra3oB M0 ypaBHEHHIO

34 peakIMK Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edso0.ru/ae3d2633
OTHOIIICHUI ra30B

35 DU3NYECKUE U XUMAYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/272h514c

36 CocraB ocHoBanuii. [ToHsiTHE 00 HHIUKATOPAX https://m.edsoo.ru/3d2634ef
Bona kak pactBopuTenb. HachlleHHbIE U

37 HEHACHIIIICHHBIE pacTBOPbI. MaccoBast 10715 https://m.edsoo.ru/2b19b4el
BEIIIECTBA B pacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme

38 «[TpuroToBneHre pacTBOPOB € ONpPEACTEHHON https://m.edso0.ru/9f55a219
MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBAY

39 Kourpoxsras pabora Ne2 1o Teme https://m.edsoo.ru/c1c97fe3
«Kucnopoa. Bogopoxa. Boga»

40 OKCHALL: COCTaB, KNACCHPUKALHA, https://m.edsoo.ru/c321335c
HOMEHKJIaTypa
[Tomydyenue 1 XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/bce52bca

OKCHJOB




OcHoOBaHUS: COCTaB, KJIacCCU(PUKAIIHS,

42 https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
H .

43 OﬂyquHUe 1 XHMITICCIHE cROHCTEa https://m.edsoo.ru/eb3b238b
OCHOBaHUI
K :

44 HCIIOTBI: COCTAB, KIacCHpHKANNA, https://m.edsoo.ru/c589a687
HOMEHKJIaTypa

45 [Tony4yeHre ¥ XUMHYCCKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/d2cc4664
C : 0

46 o (cpennue) HOMeHKﬂaT}:pa’ CHOCODH https://m.edsoo.ru/66bad57a
MOJYYCHHUS, XUMHYECKUE CBOMCTBA
[TpakTuueckas padora Ne 6. Pemnenue

47 ORCHCPHMCHTAIBHBIX 3a/at To TEME https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIC KJIACCHI HEOPTraHUYCCKUX
COCIMHEHUIN»

48 ['eHeTHUECKasl CBS3b MEXKITY IfnaccaMI/I https://m.edsoo.ru/3eafba36
HEOPraHMYECKUX COCTUHCHUI

49 O06001IEeHre U CUCTEMATH3AIMS 3HAHHMA https://m.edsoo.ru/aedf982e

50 KonTtponbHnas padora Ne3 no teme "Ou(':'HOBHHe https://m.eds00.ru/53e93cf2
KJIaCChl HEOPTaHUYECKUX COCTUHCHHM
[TepBbie MOMBITKY KJIacCH(pHUKAIIUN

51 XMUMHYECKHUX 371eMeHTOB. [ToHsTHE O Tpymmax https://m.edsoo.ru/45ch955f
CXOJIHBIX 3JIEMCHTOB
[Tepnoanueckuii 3axoH u [lepnoanyeckas

52 CHUCTeMa XUMHUYeCKHX dyeMenToB [1. 1. https://m.edsoo.ru/acfe3f3c
Menpeneena

53 [Teproibl, TPYIIIBI, IIOATPYIIITHI https://m.edsoo.ru/dd7cc851

54 Crpoenue atoMoB. COCTaB aTOMHBIX sIJIED. https://m.edsoo.ru/b34e5fbl
H3oTonsl
CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB

55 anemeHToB [lepuonnyeckoii cucremsr 1. U. https://m.edsoo.ru/fb64d6ef

Menneneesa




XapakTepucTuKa XMMHYECKOT0 3JIeMEHTa 110

56 ero moJioskeHuo B [leproanueckoii cucreme 1 https://m.edsoo.ru/3627afb4
J. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pasBUTHs HAyKH U mpakTuku. . W. 1 https://m.edso0.ru/83762e95
MenneneeB — y4€HbIN, IEaror U rpaxaaHuH
58 fﬁiiﬁ:ﬁz:ﬁzz .325121/?1;1]1 /e gz:pli)ccm‘/icmn 1 1 bubmmorexa LIOK
HpoBepoHas paGoTa https://m.edsoo.ru/00adb33c
59 | o, Xomaresen comsn ! Boepocontonte | 1 1 EuGmaonsa LIOK
HpoBepoHas paGoTa https://m.edsoo.ru/00adb486
60 IICKTPOOTPHIATEILHOCTE ATOMOB 1 https://m.edso0.ru/2667a766
XUMHYECKHX 3JICMEHTOB
61 HonHast XuMu4ecKasi CBSI3b 1 https://m.edsoo.ru/2628cf49
62 KoBasneHTHast moJsipHasi XUMUUYECKask CBSI3b 1 https://m.edso0.ru/67fb6476
63 KoBasneHnTHas HemonsipHast XUMUYECKask CBSI3b 1 https://m.edsoo.ru/f32e6211
64 CreneHb OKUCIICHHS 1 https://m.edsoo.ru/fe73b9dc
65 OKHUCITUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 1 https://m.edso0.ru/665e2d2d
66 OKHCITUTEIIA ¥ BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/eb264264
Peseprubiit ypok. O60011eHIE U
67 cUcTeMaTH3aIus 3HaHui mo Teme «CTpoeHune 1 https://m.edso0.ru/62539d2c
aroMa. XMMUYECKas CBSI3b»
68 f;i:g;iii:ﬁg:ggfggseme 1 1 https://m.edsoo.ru/c8769b1b
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 4
9 KJIACC
Ne Tema ypoxka KosmmyecTBo yacos HMara DJIeKTpPOHHbIe LU poBbIE
n/m Bcero Kourposbubie Ilpakruueckue  HM3y4YeHus  oOpasoBaTesbHbIe




padoThI

padoThI

pecypchl

IIepnonnueckunt 3akoH. Ilepuonnueckas
cHCTeMa XUMHYEeCKuX aeMeHToB Jl. H.
Meunneneena

https://m.edsoo.ru/ac197bf5

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYCCKUX 3JICMCHTOB IICPBLIX TpéX
MIePHOJIOB

https://m.edsoo.ru/44bdf4b2

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILIECTB

Bubl XUMHYECKOM CBSI3U U THUIIBI
KPpUCTAJUIMICCKUX peHIéTOK

https://m.edsoo.ru/d96e16b9

https://m.edsoo.ru/e39821fc

KonTponbnas padora Nel no teme
«[loBTOpEHUeE u yriuyOiaeHue 3HaHUH
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kilacca»

https://m.edsoo.ru/2a531ece

Krnaccudukanus XuMHYECKUX PEaKIHA 0
pa3IMYHBIM TPU3HAKAM

Ilonstue o CKOpPOCTH XHUMHYECKOH peaknuu.
IloHsTHE O TOMOT€HHBIX U TCTCPOTrCHHBIX
peaKknuugax

IloHsTHE 0 XUMHUYECKOM PaBHOBECCHUMU.
CDaKTOpH, BJIMAIOIIUEC HAa CKOPOCTb
XHUMHYECKOU PCaKnn U MMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edso0.ru/61f97329

https://m.edsoo.ru/e73c3ef4

https://m.edsoo.ru/afbc35b2

OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuu

https://m.edsoo.ru/16ddaal?

10

11

Teopust 3EKTPOIUTHUECKON THCCOLMALINN.
CunbHbI€ U clla0dble AJIEKTPOIUTHI

HoHHbIE ypaBHEHHUS peakui

https://m.edso0.ru/965c6a66

https://m.edsoo.ru/43f4b85¢c

12

XHUMHUYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUM

https://m.edsoo.ru/9adee23c




B CBETE MPECTaBICHUN 00
ANEKTPOIUTUICCKOM TUCCOIIUAIIIT

XUMHYECKUE CBOMCTBA COJIEU B CBETE

13 NPEICTABICHUN 00 AIIEKTPOTUTUICCKON https://m.edso0.ru/339ae525
JMCCOIUALIIH

14 [MousiTHe 0 TMApOIH3E CoNeit https://m.edsoo.ru/be3c2519

15 O06o00IIeHIe ¥ CUCTEMATH3aIHs 3HAHUI https://m.edsoo.ru/78322bfb

16 [IpakTuyeckas pabora Ne 1. «Permenune https://m.edso0.ru/c172d37d
IKCIIEPUMEHTAIBHBIX 33134
KonTponbnas pabota No2 mo teme

17 «IJEKTPOIIUTHYECCKAS TUCCOIHAITHSL. https://m.edso0.ru/2b5a2162
XMMHYECKUE PEaKIUU B PACTBOPAX»

18 Obmas XapaKTeprcha HAIOTEHOE. https://m.edsoo.ru/c3eaeb47
XUMHYECKHE CBOWCTBA HA ITPUMEPE XJIopa
XnopoBogopoa. CossiHast KUCIIOTA,

19 XMMHUYECKHE CBOMCTBA, MOJYYCHHUE, https://m.edsoo.ru/daf6b6e7
IpUMEHEHHE
[IpakTuueckas pabora Ne 2 o Teme

20 «[Toxy4eHue CONSTHOM KUCIIOThI, H3y4YCHHE https://m.edsoo.ru/9a2bd4de
€€ CBOMCTB»
BeruunciieHus o ypaBHEHUSIM XUMHUECKUX

21 peakiuii, eciii OJIMH U3 PEareHTOB JIaH B https://m.edsoo.ru/fa37c94c
M30BITKE

22 Obuias XapaxTepuetHia s1eMenTo VIA- https://m.edsoo.ru/e79ebfa3
TPYIIIBI
AJIIOTPOITHBIE MOTU(DHUKAIIUH CEPBI.

23 Haxoxpaenue cepbl 1 €€ coeTMHEeHUH B https://m.edsoo.ru/5e3339bd
npupoie. XMMHYECKUE CBOMCTBA CEPBI

24 (CCpOBOZIOPOLL, CTPOCHHE, (PU3HICCKHC I https://m.edsoo.ru/384dcc68

XUMHUYECKUE CBOUCTBA




25

26

Oxkcunpl cepsl. CepHas KUCIIOTAa,
¢bu3nyecKkre U XUMHUYEeCKHe CBONCTBA,
MIpUMEHEHUE

XUMHYECKUE PEaKIUH, JeKaIUe B OCHOBE
MIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4YeHUS
CEpHOI KUCIOThL. XUMUYECKOE 3arps3HeHHe
OKpY>Karollen cpeabl COeTUHEHUSIMU CepPhI

https://m.edsoo.ru/ae5652f6

https://m.edsoo.ru/acc7d4bf

27

BrlunciieHne MaccoBOil JOJIU BBIXOA
MPOAYKTa PEAKLUU

https://m.edsoo.ru/7dac2b46

28

29

30

OOw1ast xapakTepuCTHKa 31eMEHTOB VA-
rpynnsl. A30T, paclipocTpaHEHHE B
npupoje, Gu3nIecKkue 1 XUMHIECKHE
CBOMCTBA

AMmMHaK, ero pu3n4ecKue U XMMUYeCKHe
CBOMCTBA, IOJIYYCHUE U IPUMEHEHUE

[IpakTuueckas pabora Ne 3 mo Teme
«IlonydyeHne amMmmuaka, U3y4yeHue ero
CBOWCTB»

https://m.edsoo.ru/6bfdf145

https://m.edso0.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

31

A30THAas KUCoTa, €€ (pru3nuecKue u
XUMHUYECKHE CBOKCTBA

https://m.edsoo.ru/f2d85456

32

33

34

35

Hcrionp30BaHNE HUTPATOB U COJICH aMMOHHS
B KQ4€CTBE MUHEPAIbHBIX yOOpEHUN.
XUMHYECKOE 3arpsi3HEHUE OKPYKaroIIeH
Cpelbl COSIMHEHUSMH a30Ta

dochop. Oxcun docdopa (V) u pochopnas
KUCJIOTa, (PU3NYECKUE U XUMHYECCKUE
CBOMCTBA, OJIyYCHHUE

Hcnonb3oBanue GochaToB B KaueCTBE
MUHEpAIbHBIX YA00peHHid. 3arps3HeHune
IPUPOJHOM cpenbl hocdaramu

VYriepo, pacpocTpaHeHHe B IPUPO/IEL,

https://m.edsoo.ru/7fbdef49

https://m.edsoo.ru/c8af5f46

https://m.edso0.ru/79¢51b82

https://m.edsoo.ru/eal6ee43




¢bu3nyecKkrue 1 XuMHUYeCcKre CBOMCTBA

36

Oxcunpl yraepoaa, ux pusnueckue u
XUMHAYECKHE CBOMCTBA. DKOJIOTHUECKUE
po0JIeMBl, CBA3aHHBIE C OKCUIOM yIiIepoja

(Iv)

https://m.edso0.ru/a6915c71

37

38

39

YroapHasg KUCIIOTa U €€ COJIU

[IpakTrueckas padota Ne 4 o Teme
"I[lonyyeHue yriieKuciaoro rasa.
KadectBennas peaxius Ha kKapOoOHAT-HOH"

[TepBoHavasibHBIC TOHATHUS 00

OpraHN4YCCKHX BCHICCTBAX KaK O
COCAUHCHUX YIiIepoJa

https://m.edso0.ru/36a13d99

https://m.edsoo.ru/4de4a8dc

https://m.edso0.ru/822fb263

40

41

42

Kpemuuii u ero coeguHeHus

[Ipaktuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 33a4 110 TEME
«BaxHennme HeMeTaJuIbl U UX COEIUHECHUS»

KonTtponsHast pabota Ne3 o reme
«Bakneline HeMeTaJuIbl U UX COETUHEHUS»

https://m.edso0.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

https://m.edsoo.ru/f5bae73d

43

OO6m1ast XapakTepruCTUKa XUMUUECKHUX
3JIEMEHTOB — MeETa/llIOB. MeTammnueckas
CBSI3b U METAJUIMYECKAS KPUCTAILINYECKAs
pemérka. PU3n4YecKre CBOMCTBA METAJIIIOB

https://m.eds00.ru/83192917

44

XHWMHYECKHE CBOMCTBA METAJIOB.
DNEKTPOXUMHUECKUN Psiji HAlPsKEHUN
METaJIOB

https://m.edsoo.ru/5a41d1d4

45

46

OOu1re criocoObl MOTyYeHHUs METAILIOB.
CnuaBel. Beruucienus no ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CIIM OJUH U3
pEeareHTOB COJEPIKHUT MPUMECH

Ilonstue o KOppO31uHu MCTAJIJIOB

https://m.edso0.ru/435b87d4

https://m.edsoo.ru/2c28f427




47 [Ienounble METAIIIBI https://m.edsoo.ru/c86edb4a
48 OKCH/IbI ¥ THIPOKCHUJIBI HATPHUS U KaJTUs https://m.edsoo.ru/4fdeelae
49 HleHO‘iHOBCMeHBHBIe METaJUIbl — KaJbIUI U https://m.eds00.ru/2bb5cf7b
Maruui
50 Baxsuelime coeqMHEHNS KATbLUS https://m.edso0.ru/85c2cal6
51 O0001ICHHE U CUCTeMAaTU3aIUs 3HAHUI https://m.edsoo.ru/593a4ab7
52 JKEcTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEeHUs https://m.edso00.ru/869f76b9
[TpakTuueckas padora Ne 6 mo Teme
53 "YKEcTKOCTh BOJBI K METOJIBI €6 https://m.edsoo.ru/669f6cdd
ycTpaHeHus"
54 AtoMuHHR https://m.edso0.ru/37e792ee
55 AMGOTEpHBIC CBOHCTBA OKCHAA 1 https://m.edsoo.ru/82b7fa7d
THIPOKCH/IA
56 XKenezo https://m.edso0.ru/b3996d2a
57 ilec;zlff(hrgnp OKCHABL W conit xernesa (1) u https://m.edsoo.ru/c3f79221
58 O0001IeHE U cUCcTEMAaTU3aMs 3HAHUH https://m.edsoo.ru/dbd9af72
[IpakTnueckas padora Ne 7. Pemenue
59 AKCICPUMEHTAIBHBIX 3a/1a4 [10 TEME https://m.edsoo.ru/462adf7f
«BaxkHeiime MeTaIbl B UX COCTUHEHUS»
BerurciieHus Mo ypaBHEHUSM XUMHUYECKHX
peakIuii, eCIIM OJMH U3 PEarcHTOB JaH B
60 U30BITKE WIN COJICPIKHUT TIPUMECH. https://m.edsoo.ru/a7a5913a
Brruncienns MaccoBOU JOJIM BBEIX01a
MPOJIyKTa PeaKkIuu
61 O0001IcHNE U CHCTEMAaTH3aIUs 3HAHUI https://m.edsoo.ru/eed7f912
62 fgjg;;jz faaei(;igf 11:)(() :z::/[;nHeHHﬂ» https://m.eds00.ru/5p499218
63 BemectBa 1 MaTepHabl B TOBCEIHEBHOM https://m.edsoo.ru/483adc3a




JKHU3HHU 4YCJIOBCKa

XUMHUYECKOE 3arps3HEHUE OKPY>KaOIIeH

64 1 https://m.edsoo.ru/f3f919fd
cpenbl

65 POJ'IB X1UMHUU B pCIHeHI/II/I SKOJOTNYCCKHUX 1 https://m.edsoo.ru/a98127b9
npobiem

66 Pesepubili ypox. 06061]RHH€ " 1 https://m.edsoo.ru/1c364847
cucreMarui3anus 3HaHUU
P 7 .

67 C3CPBIbI YPOK 0606?%% 1 1 https://m.edsoo.ru/56f46bf5
cucreMarnl3anusa 3HaHNU

68 PeseppHbIi ypok. 0606?61{146 " 1 https://m.edsoo.ru/b221b45c
cucreMaTrui3anusa 3HaHuu

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KVIACC
Kon "
S p— IIpoBepsiembie NpelMeTHbIe Pe3yIbTaTbl 0CBOEHHs OCHOBHO
pesyabTaTa o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
1 ITo Teme: «IlepBOoHaYaIbHBIE XUMUUECKUE TIOHITHU
pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHATUH: aTOM, MOJIEKyJa,
XUMHMYECKHH OJIEMEHT, IPOCTO€ BEIECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOIHAs W HEOJHOPOAHAs), BaJEHTHOCTb, OTHOCHUTEJbHAs aTOMHAas M
MOJIEKYJISIDHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
11 J0JsT XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHWH, MOJSIPHBIH OO0BEM, XMMHYECKast
peakiusl, Kiaccu(uKalus peakiii: peakui COeANHEHHs, peaKMM pa3ioKeHus,
peakuuu 3aMelleHus, peakuuu OOMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIUH,
TEIUIOBOH 3 QEKT peakiuH, pacTBOp, MaccoBas J0Js BelecTBa (MPOLIEHTHAs
KOHLIEHTpAlUsl) B pacTBOpE
19 WIUTIOCTPUPOBATE B32MMOCBA3b OCHOBHBIX XHMHYECKHX HNOHATUA U IPUMEHATH
9TH MOHATHUS IPU ONMCAHNU BEUIECTB U UX NPEBPALLEHUN
13 HCIIONb30BATh XUMHUYECKYIO CHMBOJMKY JUIA COCTABICHHA dbopmyn BeliecTB U
YpaBHEHUN XUMHUECKUX pEaKLUn
14 PacKpbIBaTh CMbBICI 3aKOHOB COXPAHEHHUSI MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOIO y4€HUs, 3aKoHa ABOraapo
1.5 OIIpEEIIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMSIX
16 KJ1accu(UIMPOBATh XMMUYECKHE PEaKuy (110 YUCITYy U COCTaBY YYAaCTBYIOIIUX B
pEaKIMM BEIIECTB, 10 TeII0BOMY 3 deKTy)
1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0O XMMHYECKOI0 3JIEMEHTA 10 (OopMyJie COeMHEHUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 IPUMEHSTh €CTECTBEHHOHAYYHbIE METObI MO3HAHUsI — HAOJIOCHUE, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIN)
2 Ilo Teme: «BaxHeWue NpeacTaBUTENN HEOPTAaHUYECKUX BELIECTBY
21 pacKpbIBaTb CMBICII OCHOBHBIX XMMHMUYECKHX IOHSITHM: OKCHJZ, KHCIOTA,
OCHOBaHUE, COJIb
29 OTpeAENATh IPUHAJUIEKHOCTD BELIECTB K ONpPeIeIEHHOMY KJIacCy COEAMHEHUN 10
bopmynam
2.3 KJ1accu(UIIMPOBaTh HEOPraHMUECKUE BEIECTBA
XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XHWMHYECKHE CBOHCTBA  BEIIECTB
2.4 pa3IMyYHBIX KJIACCOB, IMOATBEpXKJas OMNHMCAHHE MpPUMEpPaMU MOJEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI
MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KayeCTBEHHOI'O
2.5 COCTaBa, BO3MOYKHOCTHM IPOTEKaHUS XUMHUYECKUX IPEBPALIEHUN B pPa3INYHBIX
YCIIOBUSAX
clleIoBaTh IMpaBWJIaM TOJb30BaHUS XMMHUYECKOW MOCYyloH U J1ab0paTOPHBIM
000opyZI0BaHUEM, a TaK)Ke MpaBUiIaM OOpaIlleHHs C BEIIeCTBAMH B COOTBETCTBHUH C
2.6 MHCTPYKUUSMU TIO BBIMOJIHEHUIO JIa0OPATOPHBIX XUMHYECKHX OIBITOB 110

MOJyYEHHUI0O U COOMpPaHUIO Ta3000pa3HBIX BeUIECTB (BOAOpPOJA M KHCIOPOJIA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPENEIEHHOW MAacCOBOM JI0J€M pacTBOPEHHOTO




BEIIECTBA, IUIAHUPOBATh MW MPOBOJAUTH XUMHUYECKHE OKCIEPUMEHTHI 10
pacrlo3HaBaHWIO PACTBOPOB IMIEIOYEH M KHUCIOT C TMOMOINBIO HHAUKATOPOB
(makmyc, peHondrasenH, METUIOPAHK U IPYTHE)

2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKInu
IIo Teme: «llepmognueckuii 3akoH u llepuomuyeckas cucremMa XUMHUYECKHX
3 snementoB J[. WM. MengeneeBa. CrtpoeHne aroMoB. XHUMHYECKass CBS3b.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMI
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSTHUM: AJIpO aToMa, FJIEKTPOHHbBIN
31 CIION aToMa, aTOMHasi OpOUTallb, PauyC aToOMa, XUMHUYECKas CBSI3b, MOJSPHAS U
HETOJIsIpHAsT KOBAJICHTHAS CBSI3b, 3JIEKTPOOTPULIATEILHOCTh, UOHHAS CBS3b, MOH,
KaTHOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI
ONMCHIBATh M XapakTepu3oBaTh TaOnuuHyo Qopmy Ilepuonnyeckoii cucteMsl
3.3 XUMHUYECKUX JIEMEHTOB: pa3IMuaTh NOHITHS «TJIaBHAs noArpynna (Arpymnmna)» u
«moboynas noarpymnmna (brpymnma)y, «maibie» U «00JbIIIIe» Mepruo bl
packpbIBaTh cmbicn  Ilepuommueckoro  3akona  JI.M. Menneneesa:
34 JEMOHCTPUPOBATh  NOHUMAaHUE  MEPUOAMYECKON  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX M0J0keHus B [lepuoauueckoii cucreme
COOTHOCUTh O0O3HauUeHHs, KOTOphle HMeroTcs B Tabmuue «[lepuognueckas
35 cucteMa xumuyeckux oanemeHtoB J.M. MengeneeBa» € UHUCIOBBIMH
' XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl
s1ipa, o0I1Iee YUCIO 3JIEKTPOHOB U PACIIpe/Ie]ICHHE UX M0 JIEKTPOHHBIM CIIOSIM)
3.6 OTIPEEISATh CTENIeHb OKUCICHUS SJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
37 OTIpEAEIATh BUJ XUMHUYECKOM CBSI3U (KOBaJCHTHAs U MOHHAS) B HEOPTaHUYECKUX
COCJIMHECHHSIX
9 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHHs OCHOBHO
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 [To Teme: «BeniecTBo M XUMHYECKas! PEAKIIUS
pPacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKUX MOHSTHI: PACTBOp, AJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AIICKTPOTUTHUECKAsT TUCCOIUAIUS, PEAKIIMM HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBIE PEaKIuHy,
11 OKHCITUTEIHbHOBOCCTAHOBUTENIbHBIE ~ PEaKIUU, OKHUCIUTEIh, BOCCTAHOBUTEIND,
OKHUCIJICHHE M BOCCTaHOBIIEHUE, aJUIOTPONHs, aM()OTEPHOCTh, XUMHUECKasl CBSI3b
(xoBasleHTHAsl, MOHHAS, METaJUIMYEeCKas), KPUCTAJUTMUECKas pemeTKka, CIUIaBBbl,
CKOPOCTh XUMHUUYECKON PEAKLINH
19 WIUTIOCTPUPOBATL B3aMMOCBSA3h OCHOBHBIX XHMHYECKHX MOHSATUH W TIPUMEHSTH
9TH MOHATHUS IIPU ONKMCAHUU BEIIECTB U UX MPEBPAILICHU
13 COCTABJISITh YPABHEHUS SJIEKTPOIUTHYECKON TUCCOLMAIMU KHUCIOT, LIEJIoYed U
' COJICH, TIOJTHBIE ¥ COKPAIIEHHBIC YPABHEHUS PEAKIINii HIOHHOTO OOMEHa
14 pacKkpbIBaTh CYIIIHOCTh OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX peakimit
' MOCPEACTBOM COCTABIIEHUS DJIEKTPOHHOTO OallaHCca ITUX peakinuit
1.5 MPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMUMUYECKOUN peaKkIuu
2 ITo Temam: «HemeTamibl u ux coeguHeHus» 1 «MeTauibl U UX COETUHEHUS)
21 XapaKTepu30BaTh (OMUCKHIBaTh) 00IIKE U crienu(pUYecKue XMMHUUECKUE CBOMCTBA

INpOCTBIX W  CJIOXHBIX  BCHICCTB, MNOATBCPIKAAasA  OMNHUCAHUC TIPpUMEpaAMU



MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PeaKIuil

2.2

COCTaBJISATh  YpaBHEHUSA  pEaKlUMi,  TMOATBEPKAAOIIUX  CYIIECTBOBaHHE
TEHETUYECKOM CBSI3M MEX]y BEIIECTBAMHU PA3IUYHBIX KJIACCOB

2.3

2.4

2.5

3.1

IIPpOrHO3UPOBAThb CBOMCTBA BCIIECCTB B 3aBUCHMMOCTH OT HX CTPOCHU,
BO3MOXXHOCTH NPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHLIX YCIIOBUAX

ClIeIOBaTh MPaBWJIaM TIOJb30BAaHUS XWMHUYECKOW TOCYAOH H J1ab0paTOPHBIM
00opyIoBaHUEM, a TAKXKE MTPABUIIaM OOpAIIlCHHUs C BEIISCTBAMH B COOTBETCTBHH C
HHCTPYKIUAMH 110 BBIITOJHCHUIO Ha60paT0pHBIX XUMHUYCCKHUX OIIBITOB II0
MOJIYYECHHI0O M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YIJICKHUCIIOTO
rasa)

MPOBOJUTh PEAKLMH, IOATBEPKIAIOIMIME KAYECTBEHHBIM COCTAaB Pa3JIMYHbIX
BEILIECTB: PACIlO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpOMHI, MOAWJ, KapOOHAT,
docdar, cuaukar, cynbdar, TUIPOKCUIUOHBI, KAaTHOHBI aMMOHUS, HWOHBI
HM3YYECHHBIX METAJUUIOB, IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB

[To Teme: «XuMHS 1 OKpY’KAIOLLIAsI CPEIA

pacKpbIBaTh CMBICI OCHOBHBIX XumMudeckux noustui: [1/IK BemectBa; koppo3us
METaJJIOB

3.2

MPUMEHSATh OCHOBHBIC ONEpallMd MBICIUTEIBHONU JEATCIbHOCTH — aHaju3 U
CUHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMATH3AIllMIO, BBIABICHUEC MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — I U3YUEHHUS CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIHIA;
€CTeCTBEHHOHAy4YHbIe =~ METOJAbl IO3HaHUsA — HAONIOJCHHE, H3MEpEHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH)

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA

1 [lepBoHavalIbHBIE XUMUYECKHE MTOHSATHUSA

11 [Ipeamer xumuun. Ponap xumMum B KU3HM 4YenoBeKa. XUMHUSL B CUCTEMe HayK. Tema u
BemecTBa. GU3NUECKUE CBOMCTBA BEIMIECTB. ArpEraTHOE COCTOSTHUE BEIIECTB

19 IlonstHe o MeTOELaX mo3HaHusg B XuMuH. YwucThle BemiectBa U cMecu. CrocoObl
pazzeneHusi cMecen

13 ATOMBI U MOJEKYJbl. XUMHUYECKHE HIeMEeHTbl. CHMBOJIBI XMMHUYECKHX HJIEMEHTOB.
[IpocTbie u cioXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE
Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB. 3aKOH

14 IIOCTOSHCTBA cocTaBa BemiecTB. OTHOcUTelbHAsg arToMHas Macca. OTHOCHTEILHAS
MOJIEKYJIsipHas Macca. MaccoBast J10J1s1 XUMHYECKOTO 3JIEMEHTA B COEAMHEHU N

15 KonunuectBo BemectBa. Mons. MonsipHas macca. B3anMocBsI3b KOJIMUYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHHMI] BEIIeCTBa. PacuéThl mo opMynamM XUMHYECKUX COSTUHEHUN
Ou3NYeCcKue W XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKH. 3aKOH

1.6 COXPAaHEHUS MAacChl BEIIECTB. XHMMHUYECKHWE ypaBHeHUs. Knaccudukanus XUMHUYECKUX
peakmuii (CoequHEHNs, Pa3I0KEeHUsI, 3aMEIICHHs, OOMeHa)
XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI MMOCYJI0, C MpaBMiIaMU pabOoThI B
naboparopun U npuéMamu oOpalleHus ¢ JT1adopaTOpHBIM 00OpyAOBaHUEM, HU3YYCHHE U

1.7 omucaHue (PU3UYECKUX CBONCTB O0OpPa3IOB HEOPTraHWYECKHX BEIIECTB, HAOII0ICHHE

¢u3nyeckux (IUIaBJIeHUE BOCKA, TasiHUE JIbJla, pacTHpaHHE caxapa B CTYIIKE, KUIEHUE U
KOHJICHCALIUsI BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKaIMBaHHE MEIHOM MpPOBOJIOKH,




2.1

B3aUMOJICHICTBHE MeJla C KHUCJIOTOW) SIBJICHUH, HAOIIOJEHHWE M ONHCAaHWE NPHU3HAKOB
IIPOTEKAaHU XMMHMUYECKUX peakuuil (pas3lokeHHe caxapa, B3aMMOJIEHCTBHE CEpHOMI
KHCJIOTBI C XJopuaoM Oapus, pasnoxkenue ruapokcuna menu(ll) mpu nHarpeBanuw,
B3auMoJeiicTBUe xkene3a ¢ pactBopoM conu meau(Il), nsyuenue cnocoOOB pasneneHus
cMecel (C  IIOMOINBIO  MarHuTa, (UIBTPOBAHUE, BBINAPUBAHUE,  JAUCTUILIALMS,
xpomarorpadusi), MpPOBEACHUE OYHMCTKUA IOBAPEHHOW COJHM, HAOIIOACHHWE M ONHCAHHE
pe3yabTaTOB MPOBEACHUS ONbITA, WIJIIOCTPUPYIOIIET0 3aKOH COXPAHEHUS MACChl, CO3/1aHUE
MOJIENEN MOJIEKYJ (ILIapOCTEPKHEBBIX )

Baxwneriume npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3jieMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucimopoja B MpHpoae, (U3MUECKHE W XMUMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuapl. [Ipumenenue xkucnopoga. CrocoObl MOTYyYEHHS KHCIOpOAa B
nabopatopun U TNpoMbinuieHHOCTH. KpyroBopor kucnopoma B mpupone. O3oH —
IJIOTPOIHAS MOAU(UKAIIIS KUCIOPOAa

2.2

TemnoBoit 3pdexT XUMHUYECKONl peaklHH, TEePMOXUMHUYECKHE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKUE peakuuu. TOomIMBo: yrojib U MeTaH. 3arpsi3HEHHUE BO37yXa, YCUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSI

2.3
2.4

2.5

2.6

2.7

2.8

Bonopon — anemeHT u ipoctoe BeriecTBo. HaxoxxaeHue Boopoaa B mpupoe, (GU3HIecKue u
XAUMUYECKUE CBOMCTBA, PUMEHEHHUE, CIIOCOOBI TToTydeHus. KucmoTer u conm

Moutsipablii 00BEM ra3oB. Pacu€rbl 10 XMUMUYECKUM ypaBHEHUSIM

®usnueckue cBoicTBa BOABL. Boma kak pactBoputens. PactBopel. Haceluennesle un
HEHaCBILICHHBIE pacTBOPHI. PacTBopuMOCTh BeliecTs B Boge. MaccoBast 10J BELIECTBA B
pactBope. XuMuyeckue coiicTtBa Bojbl. OcHoBaHus. Ponb pacTBOpoB B NpHUpPOJE U B
KU3HU 4deroBeka. KpyroBoport Bozbl B Ipupoae. 3arps3HeHre NpUpoaHbIX Bod. OxpaHa u
OYHCTKA PUPOJHBIX BOJ

Knaccudukanmss Heopranwdeckux coeauHeHuid. Oxcuabl. Knaccudukamus OKCHIIOB:
coieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBbIE) U HecoseoOpas3yroulre.
Homenknarypa okxcupoB. ®dusnyeckue M XHMHYECKHE CBOWCTBA OKCUIOB. [lomyuenue
OKCHJIOB

OcnoBanus. Knaccudukamuss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUA.
Howmenxkiarypa ocHoBanui. dusnyeckue U XMMUYECKUE CBOWCTBA OCHOBaHUM. [loyuenue
OCHOBaHMUI

Kucnotsl. Knaccupukanusa xkucinor. Homenknatypa kucior. @u3ndeckue U XUMUYECKUE
cBoricTBa KUCNIOT. P akruBHOocTH MetaiuioB H.H. bekerosa. [lonyuenue kucinor

2.9
2.10
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Comu. Homenknatypa coneil. @usznueckre U XUMUYeCKue cBorcTBa cotiedd. [lomyuenue
coneit

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUN DJKCIIEPUMEHT: KAaueCTBEHHOE OIPENEICHUE COAEP)KAHMUA KHCIOpoda B
BO3yX€, IMOJYy4EeHHEe, COOMpaHMEe, PAcCIO3HAaBaHUE M H3YYEHUE CBOMCTB KHCIOpOJa,
HaOI0ZICHNEe B3aMMOJEHCTBHS BEILIECTB C KUCIOPOAOM U YCIOBUS BO3HMKHOBEHMS U
MpeKpaleHusi ropeHus (moxapa), 03HaKOMJIEHHE C 00pa3laMH OKCHIOB M OINHCAHUE HUX
CBOWCTB, TMOJy4eHHE, cOoOMpaHHe, pacro3HaBaHUE M M3Y4YEHHUE CBOWCTB BOJOpOJA
(ropenue), B3aumoaelcteue Bojopoaa ¢ okcuaom meau(ll) (BozmoxkHO Hcmonb3oBaHUE
BUJIeOMaTepHaJIOB), HaOI0AeHnEe 00Pa3I0B BELIECTB KOJMUECTBOM | MOJIb, UCCIIEIOBaHHUE
0COOEHHOCTEM PACTBOPEHMs BEIIECTB C PA3IMYHOM PAaCTBOPHUMOCTBIO, IPUTOTOBICHHE
pPacTBOPOB C OIPEAEIEHHON MAcCOBOM 0JIEM pacTBOPEHHOIO BEIIECTBA, B3AMMOJICHCTBUE
BOABI C  MeTajulaMd (HaTpueM M KajublueM) (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAJIOB), OINpEAEICHUE pacTBOPOB KHUCIOT M IIEJI04Yed C MOMOIIBIO
MH/MKATOPOB, MCCIEIOBAHNE O00pa3l[0B HEOPraHMYECKHX BELIECTB pa3IM4YHBIX KJIACCOB,
HaOJII0ZIeHNe W3MEHEHMs OKpackd HMHJIMKATOPOB B pPAcTBOpax KHCIOT U IIesoueid,
u3ydyeHue B3aumojeiictBusi okcuna menu(ll) c pacTtBopom cepHON KHUCIOTBI, KHCIOT C




METaJUITaMHM, pEaKUWid HEeUTpalM3aluM, TMOJy4YeHUE HEPacCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOIO METAJUIa OPYIHM M3 pacTBOpa COJIM, PEIIEHHUE DKCHEPUMEHTAIBHBIX
3a7a4 no teme «BakHeume Ki1acchl HEOPraHUYECKUX COCTMHEHUI

[Tepuonuueckuii 3akoH u [leprnoanueckas cucteMa XumMudeckux snemenTon .M.
MenneneeBa. CTpoeHue aToMOB. XUMHUUECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaku

3.1

3.2

[epBble MONBITKN KIacCU(UKATUN XUMHUECKUX IeMEHTOB. [IoHsATHE O TpyIax CXOAHbBIX
JIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEIbHbIE METAUIbl, I'aJOr€Hbl, UHEPTHBIC TIa3bl).
DeMeHTBI, KOTOpbIe 00pazyroT aM(OTEPHBIE OKCUABI M THIPOKCHIBI

Ilepnonnueckuin 3akoH. Ilepmoaunueckas cucrema XHUMHYECKMX dyeMeHToB JI.H.
MenpeneeBa. Kopotkonepuoanas u jyimHHonepuoanas ¢popMmel [leprnoaundeckoil cucteMbl
xumuueckux sneMeHToB .M. MenneneeBa. Ilepuoasl u rpymmbl. OU3NYECKUN CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI JJIIEMEHTA

3.3

3.4

Crpoenne aromoB. CoctraB aroMmHbiX sigep. WM3otombl. Omektponsl. CrpoeHue
AJIEKTPOHHBIX 000JOYEK aToMOB MepBBHIX 20 XUMHUUYECKUX 3JeMeHTOB llepuommueckoi
cuctemsl JI.1. MenzaeneeBa. XapakTepruCTUKa XUMHUYECKOTO SJIEMEHTA 10 €r0 MOJIOKEHUIO
B [Iepnoanueckoii cucreme .M. Menneneesa

3aKOHOMEPHOCTH U3MEHEHHS PaJyca aTOMOB XUMUYECKUX JIEMEHTOB, METAILTHYECKUX U
HEMETAJUIMYECKUX CBOMICTB IO IpymnaMm U nepuogam. 3HadeHue [lepmonnueckoro 3akoHa
u Ileppoanyeckol CUCTEMbl XMMUYECKUX JIEMEHTOB I PAa3BUTHS HAYKH M IPAKTUKH.
JI.1. MenneneeB — yu€HbIN U TpaKJaHUH

3.5

3.6

3.7

9 KJIACC

Kon
1

11

Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HETOJsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3h

Crenennb okucieHus. OKHCINTEILHOBOCCTAHOBUTEIILHBIE PCaKIu. HpOHCCCH OKHUCJICHUA
¥ BoccTaHOBJIeHUA. OKUCIUTEIHN U BOCCTAHOBUTEIIN

XUMUYECKUI SKCIIEPUMEHT: H3Yy4eHHE OOpa3LOB BELIECTB METAUIOB M HEMETAJJIOB,
B3aMMOJICHICTBHE THUIPOKCHJA LHMHKA C pacTBOpaMHM KHCIOT M IIeJI0Yel, MpOBEJCHUE
OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pEaKLUil
(ropeHue, peakiuy pa3ioKeHus, COeTMHEHNS)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumnueckas peakuus. Ilosropenune

Ilepnonnueckuii  3akoH. Ilepmogmueckas cucrtema XuMHYecKux dnemeHtoB J[.M.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJIHs, KaIblUs U UX COCIMHEHHUN B COOTBETCTBUM C
MIOJIOXKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB

1.2

1.3

1.4

CTpoeHue BemecTBa: BUIbl XMMHYECKOM CBS3U. THUIBI KPUCTAUIMYECKHX PEIIETOK,
3aBHCUMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKOW PEIIETKU U BUAA XUMUYECKOU
cBs3u. Kimaccudukanuss 1 HOMEHKIIATypa HEOPTAaHHMYECKUX BEIIECTB (MEXIyHApOJHAS U
TpUBHANIbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IMYHBIM KilaccaMm
HEOPraHWYECKUX COCIMHEHU, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB

Knaccudukanus XuMUYecKUX peakiuil Mo pa3iuyHbIM MpU3HAKaM (IO YHUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIMM BELIECTB, MO TEIUIOBOMY 3(P(eKTy, MO M3MEHEHMIO CTeneHen
OKHCIICHHUS] XMMUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, 110 YYaCTHIO KaTajau3aropa). JK30-
U DHIOTEPMUYECKHME pEaKLUH, TEPMOXUMHUYECKHE ypaBHeHus. IlonsaTue o ckopoctu
XUMUYECKON PEaKInn

[TonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [IoHsITHEe 0 TOMOT€HHbIX




N I'CTCPOTCHHBIX PCAKIIUAX. IloHnsTHE O XUMHUYECKOM PAaBHOBCCHHU. cDaKTOpBI, BJIMAKOIINE HA
CKOpPOCThb XUMHYECKOM PCaKInr U MOJIOKCHUC XUMHUYICCKOTO PaBHOBCCHUA

1.5

1.6

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pcaKknuu, BHGKTPOHHBIﬁ OajaHC OKHCIIHUTEIIBHO-
BOCCTaHOBHUTEIBbHOM pCaKIuu. CocraBnenue ypaBHeHI/Iﬁ OKHUCJIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HUCITIOJIb30BAHUCM MCTOAA SJICKTPOHHOI'O OanaHca

Teopust ANEKTPOIUTUYECKON AUCCOLMALUU. DIEKTPOJIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JIMCCOIMAIlMU BEIIECTB C Pa3IUYHbIMU BUJIAMH XHMHUUYECKOU CBSI3U.
Crenenp aucconuanuu. CuiabHble M cialOble 3IEKTpoNUThl. Peakunu MOHHOrO oOMeEHa.
YcnoBus TPOTEKaHUS PEAKIUii WOHHOTO OOMEHA, IOJHBIE W COKpAIIEHHBIC HOHHBIC
ypaBHeHUs peakiuid. CBOHWCTBAa KHCIIOT, OCHOBAHUW M COJICH B CBETE MPEJICTABICHUA 00
ANEKTPOJIUTUYECKON aucconuanuu. KauecTBeHHble peakuuu Ha uWOHBL [loHatue o
TUIPOJIU3E COJICH

1.7

2.1

XVUMUYECKUN HKCHEPHUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMeTalioB (rpaduTa M anMasa), CI0KHBIX
BEIIECTB (XJIOpUJA HATPHS); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKINU
OT BO3JCHCTBHS pa3iIMuYHBIX (PAKTOPOB; HUCCIEIOBAHUE BJIEKTPOIPOBOJHOCTH PaCTBOPOB
BEIIECTB, MPOIlecca ITUCCOLMALNN KUCIIOT, MIEI0Ye U cojeil (BO3MOMXKHO HCIOIb30BaHUE
BUJICOMATEPHUAIIOB); TPOBEACHUE OIbBITOB, WUIIOCTPUPYIOUINX TPU3HAKKA MPOTEKAHUS
peakiuii HOHHOTO oOMeHa (0Opa3oBaHHE OCalKa, BBIACJICHUE Ta3a, 0Opa3oBaHHE BOJbI);
OMBITOB, WJUIFOCTPUPYIOUIUX TMPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMA
(ropeHue, peakluy pa3lioKeHUs, COCTUHEHHs); PAacClO3HABAHUE HEOPTaHMYECKUX BEIIECTB
C TIOMOIIBIO KAYECTBEHHBIX PEAKIIMIl Ha HOHBI; PEIICHNUE SKCIIEPUMEHTAIIbHBIX 3324

Hemeramns u nx COCIUMHCHUA

OO0miass xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CtpoeHune U pu3nyeckue CBONCTBA MPOCTHIX BELIECTB — raJOrE€HOB.
XUMHYECKUE CBOMCTBA HA MpUMeEpe XJiopa (B3aUMOJICHCTBHE ¢ MeTalllaMH, HEMETaJJIaMH,
menoyamu). Xioposopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. J[elcTBue Xjopa M XJIOpOBOJOPOJA HAa OpPraHM3M uesnoBeka. BakHenmne
XJIOPUIbI U UX HaXOXKICHUE B IPUPOJIe

2.2

2.3

2.4

OObmast xapaktepuctuka 531eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u Gpu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPONHbIE MOAW(DUKALMU KUCIOpOJa U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3NYECKUE U XUMHUUECKHE CBOMCTBA. OKCHIBI
ceppl KaK NPEACTaBUTENM KHUCIOTHBIX OKcunoB. CepHas KuciloTa, (U3MYECKHe U
XUMHYECKHE CBOMcTBa (0OIIME Kak IMpeACTaBUTENs Kjlacca KHUCIOT U clenuduueckue).
XUMHUECKUE PEeaKIMH, JIeXKAIIHEe B OCHOBE MPOMBIIIIEHHOTO CIIOoco0a MOIydYeHUs CepHOU
kucinoTsl. [Ipumenenue. Conu cepHON KHUCIOTHI, KAUECTBEHHAs peaklus Ha Cyab(paT-HoH.
HaxoxneHnne cepsl U €€ COEIMHEHNI B IPUPOE. XUMHUYECKOE 3arpsI3HEHUE OKPYIKaOIIeH
Cpelbl COCTUHEHUSMHU cepbl (KUCIOTHBIE MOXAM, 3arpsa3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MpeAoTBpalleHUs

OO6mass xapakTtepuctuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHMSA. A30T, PacHpoCTpaHEHHWE B HpPUPOE, (PHU3HMUECKue U
XUMHUYecKne cBoicTBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro (usnMyeckue Hu
XMMHUYECKHE CBOWCTBA, MOJy4deHHE U npuMeHeHue. Conu aMMOHHS, MX (HU3UYECKUE U
XUMHNYECKHUEC CBOI\/'ICTBa, MMPUMCHCHHUC. KauecTBennas PpCaKiusg Ha HOHBI aMMOHMUA. AzoTtHas
KUCIIOTa, €€ moiydeHue, Gu3n4eckue 1 XMMUYEeCKHe CBOICTBa (00IIMe Kak MpeacTaBUTENs
Kjacca KHCIOT W crnenuduueckue). Mcmonp3oBaHWe HHUTPATOB W COJICH aMMOHHS B
KayeCcTBE MUHEPAIbHBIX YA0OpeHHHA. XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolled Ccpesl
COCIMHCHUAMMU a30Ta (KI/IC.]'IOTHBIC OOXKIH, 3arpA3HCHHUEC BO31yXa, ITIOYBBI U BO}IOéMOB)

®docdop, amtorponHsie Moauduranuu Gocdopa, huUzMIECKne U XUMHUECKHE CBOMCTBA.
Oxcun docdopa(V) u dochopHas kucinora, (pusnMdeckue MU XHUMHYECKHUE CBOMCTBA,
nosyueHue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHHI




2.5

2.6

2.7

2.8

O6mas xapakrepuctuka djeMeHTOB IVA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble  CTENEHUM  OKHCICHHA.  YTJEpoJ,  aUIOTPONHBIE  MOIU(DUKAIHH,
pacrpocTpaHeHHe B TMpHpojae, (uU3MUecKHe M XHUMHUYECKHEe CBOMCTBa. AncopOuus.
KpyroBopor yraepoma B mpupozae. OKCHIBI yriepoaa, WX (PU3NYECKUE W XUMHUYECCKHE
CBOICTBa, J€iCTBHE Ha KMBbIE OPraHU3MBI, MOJYyYECHHE U MPUMEHEHHE. DKOJIOTHYECKHe
npoOJjeMbl, CBsi3aHHbIE ¢ okcujoMm yriepoaa(lV); rumoresa riao0asbHOTO MNOTEIUICHUS
KJIUMaTa; MapHUKOBBIM 3d¢ekr. YronbHas kuciora U e€ coilu, UX (GU3NYECKUE HU
XMMHUYECKHE CBOICTBA, MOJIy4YeHUE U MpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoOHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAULIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO035I1CTBE

[lepBoHavanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHCHHSX YIJIepoja
(MeTaH, 3TaH, 3TWJIEH, AlleTWJICH, TaHOJ], TJHUIEPUH, YKCyCcHas Kuciota). Mx coctaB u
xumMudeckoe ctpoeHue. [ToHsATHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OelKax,
YIJIEBOJAX — U HUX POJM B KU3HM 4YeloBeKa. MarepuaipHOE €AMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COECIUHEHUI

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWMCTBA, IOJy4YE€HHUE M TPUMEHEHHE.
Coenunenus kpemHusi B npupone. OOume mnpencrasieHus o0 okcune kpemuus(IV) u
KpemMHUEeBOM  kuciore. CuiaMKaTel, HX HUCHOJIB30BaHHWE B  OBITYy, MEIUIMHE,
MPOMBINUICHHOCTU. BakHeiine cTpouTeNbHbIe MaTEepHANIbl: KepaMUKa, CTEKJIO, IIEMEHT,
0etoH, xene300eToH. [Ipobiaembl 6€30MacHOTr0 UCIOIb30BaHUS CTPOUTENLHBIX MATEPHUAJIOB
B IIOBCEIHEBHOM )KU3HU

XVUMUYECKUN SKCIEPUMEHT: H3ydeHHE O0Opa3loB HEOPraHMYECKHX BEIIECTB, CBOMICTB
COJISTHOM KHUCIJIOTBI; MPOBECHNE KAUeCTBEHHBIX PEaKIUil Ha XJIOPHUI-UOHBI U HAOIIOEeHUE
IMPU3HAKOB HX HNPOTCKaHUsA; OIIBIThI, OTPaXarolInue (1)I/I3I/I‘~IGCKI/I€ 1 XHUMHYECKHE CBOMCTBA
TaJIOTEHOB W WX COEIWHEHUH (BO3MOXKHO HCIOJb30BaHUE BUICOMATEPHUATIOB);
03HAKOMJICHHE C 00pa3IamMu XJIOPHI0B (TaTOTCHHIOB); O3HAKOMIICHHE ¢ 00pa3laMu Cephbl
u e€ CcoeIMHEHUSMHU (BO3MOXHO UCHOJB30BaHUE BHAEOMATEpUAIOB); HaOIIOaCHHE
nporecca OOyIIIMBaHUS caxapa MOJ JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI;
U3ydyeHHe XHMMHUYECKMX CBOHCTB pa30aBIeHHON CEpHOM KHMCIOTHI, NpOBEJIEHHE
KaueCTBEHHOW peakluu Ha CcynbhaT-uOH M HAOMI0JIEHHE TMpU3HaKa e€ MPOTEeKaHUSs;
O3HaKOMJIEHHE ¢ (PU3UUYECKUMHU CBOMCTBAMHM a30Ta, (pocdopa U uX coeAnHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMaTepuaoB), oOpa3namMu a30THBIX U (OCPOpPHBIX YIOOpEHMIL;
NOJy4eHue, coOupaHHe, paclio3HaBaHWE W H3yUeHHE CBOICTB aMMHUaKa; IPOBEACHUE
KAYeCTBEHHBIX PEAKIMil Ha MOH aMMOHHUA M ¢ocdaT-HOH W H3YUYEHHE NPU3HAKOB HX
NPOTEKaHMs, B3aUMOJEHCTBHE KOHIEHTPHUPOBAHHOM a30THOW KHCIOTBI C MeEJbIO
(BO3MOKHO HCITOJIb30BaHHE BHICOMATEPHAJIOB); W3YyUEHHE MOJENeH KpUCTAJUTMYECKHX
pemwéTok anmasa, rpadurta, ¢QyulepeHa; O3HAKOMIIEHHE C TIPOLIECCOM aAcopOuuu
pacTBOPEHHBIX BEIIECTB AKTMBUPOBAaHHBIM YIIIEM W yCTPOMCTBOM IIPOTHUBOrasa;
Hojy4yeHue, coOupaHue, paclo3HaBaHWE M H3YyYEHHE CBOMCTB YIVIEKUCIOrO rasa;
MMPOBCACHUEC KAaYCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- N CWJIHKAT-UOHbBI W HU3YYCHHUC
NPU3HAKOB UX NMPOTEKAHHs; 03HAKOMJIEHUE C NMPOAYKLUEH CUIMKATHON MPOMBIIIIEHHOCTH;
PEHICHUC OSKCICPUMCHTAJIBHBIX 3aJad IO TEMC «Baxuelimme HeMeTalUIbI W HX
COCIMHEHUS

Mertamisl 1 UX COeIUHEHUS

3.1

3.2

OOmiast XapakTepUCTHKa XUMHYECKHUX DJIEMEHTOB — METaVIOB Ha OCHOBAHHWU UX
nonoxkenuss B llepmoamdeckoin cucreme xumudeckux snemeHtoB .M. MenpeneeBa u
cTpoeHuss aroMmoB. CTpoeHHe MeTalsIoB. MeTrauMueckas CBsI3b M MeETaIMYecKas
KPUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHAYECKHM psAJT HAIIPSKEHUH METaJIOB

dusnyeckrue U XUMHUYECKHE CBOMCTBA METaJIIOB. OGH_[I/IG CITIOCOOBI MOJIY4YCHHUA MCTAJIIIOB.
ITousTue o KOppO3un MCTAJLJIOB, OCHOBHBIC CIIOCOOBI 3aIIUTEI UX OT KOPPO3HUH. CruraBel
(CTaJ'IL, YYT'YH, I[IOp&J'IIOMPIHHfI, 6p0H3a) 1 UX NIPpUMCHCHHUC B GBITy 1 NPOMBIIINICHHOCTH

3.3

]_ueJ'IOLIHLIC METAJJIbL: ITOJIOXKCHHUEC B Hepﬂonnqecxoﬁ CUCTEMEC XHMHUYCCKUX 3JJICMCHTOB



JI.UN. MengeneeBa, CTpOCHHE HX aTOMOB; HaxoxkaeHue B mnpuponae. Ddusnueckue u
XUMHUYECKHE CBOWCTBA (Ha MpuMepe HaTpus M Kaiusi). OKCUABI U TUAPOKCUABI HATPUS U
kanusl. [IpuMeHeHne menoyHbIX METaIOB U UX COEAMHEHUM

3.4

3.5

[IlenoyHo3eMenbHBIC METAJUIBI MATHUM M KAJIBIIMI: TT0JI0’keHue B [lepuoandeckoi cucteme
XUMH4YECKUX 351eMeHTOB [[.M. MenpeneeBa; CTpOCHUE UX aTOMOB; HaX0XKJICHUE B IIPUPOJIE.
dusznyeckue W XUMHYECKHE CBOMCTBA MarHus W Kajablusd. BakHeime coenuHEHUS
KaJblus (OKCUI, THIPOKCH, COH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

Amomunuii: nonoxkenne B Ilepuoanueckoid cucreMe Xumuueckux anemeHtoB JI.U.

MeHﬂeﬂeeBa; CTPOCHUC aToOMa, HAXO0XJICHHC B IIPUPOAC. Du3ndeckue U XUMHYCCKHE
CBOICTBA aTIOMHUHUA. AM(i)OTepHBIe CBOMCTBa OKCHaa U THAPOKCHU A aJ IFOMHUHUSA

3.6

3.7

4.1

4.2

4.3

Kenezo: mnonoxenue B llepuogmyeckoil cucrtemMe XuMuUyeckux a3yemeHtoB J[.U.
MenieneeBa; CTpOCHHME aroMma; HaxoXJeHue B mpupojae. PuU3MUECKUE U XUMHUUYECKUE
cBorcTBa xkene3a. Oxcunabl, ruapokcuabl u comu kenesa(ll) m xemesa(Ill), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUYECKUN SKCIEPUMEHT: O3HAaKOMJIEHHE C oOpas3llaMud METaliOB M CIUIaBOB, HX
(bu3MYECKUMU CBOWCTBAMU; H3YYCHHE pPE3YyJIbTaTOB KOPPO3HHM METAIUIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEM B3aUMOJACHCTBUS OKCHJA KaJbIUi U
HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB); HCCIEIOBAHUE CBOMCTB
JKECTKOW BOJIbI; TpOllecca TOPEHHUs JKelie3a B KUCIOpoAe (BO3MOXKHO HCIIOIb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAaHHs KAYeCTBEHHBIX pPEaKlui Ha HOHBI (MarHus,
KaJIbLIMs, amroMuHus, 1uHKa, xenesa(ll) u sxenesa(lll), menu(Il); Habmonaenune u onvucanue
MPOLIECCOB OKpaIlMBaHUS IUIAMEHM HOHAMHM HATpuUs, Kauusd U KajbIus (BO3MOXKHO
UCIIOJIb30BAaHUE BHICOMATEPHATIOB); HCCIEAOBAHHE aM(OTEPHBIX CBOWCTB THAPOKCHUIA
QIIOMUHMS W THUJPOKCHIA LIHMHKA; pELIEHUE SKCIEPUMEHTANbHBIX 3aJad [0 TeMe
«BaxkHenmme METaJUTbl U UX COECIUHEHUS»

XHUMHS ¥ OKpYXKarolas cpena

HoBeie maTepuansl u TexHoJiorMu. BeliectBa M Marepualibl B MOBCEIHEBHOM KU3HU
YyeJjoBeKa. XHUMHS M 3J10pOBbe. be3omacHoe HCHOJIb30BaHUE BEHIECTB M XUMHYECKHUX
peakiuii B ObITy. [lepBasi mOMOIIb TPH XUMHYECKUX 0XKOTaX M OTPaBICHUSIX

OCHOBBI 3KOJIOTUYECKOW TI'PAMOTHOCTH. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKaroIleW Cpesl
I[TAK. Ponp XuMuM B peHIEHMHM 3KOJOormdyeckux mnpoOiem. IlpupoaHble HMCTOUYHUKH
yTJI€BOAOPOAOB (yrojb, MPUPOAHBIA ra3, HedTh), MPOAYKTHl UX MEPepadOTKH, UX POJIb B
OBITY U TPOMBIIIIIEHHOCTH
XVUMUYECKUH 3KCIEPUMEHT: U3yuyeHue o0pas3oB MaTepHalioB (CTEKJIO, CIIJIaBbl METAIJIOB,
MIOJIMMEPHBIE MaTepHaJIbl)

IMPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM MPOT'PAMMBI OCHOBHOI'O OBIIIETO

OBPA3OBAHUA
Kon IIpoBepsiemble TpeOGOBaHMS K NPEIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
NpoBepsaeMoro OCBOCHHS OCHOBHOH 00pa3oBaTe/IbHOM NMPOIrpPaMMbl OCHOBHOI0 00111€r0
TpedoBaHMsI oOpa3oBanus Ha ocHoBe PI'OC
1 IIpencraBnenue:
O MO3HABA€MOCTU SIBJICHUH MPHUPOAbI, MOHMMaHHE OOBEKTHBHON 3HAUYMMOCTH
OCHOB XHUMHYECKOM HAyKM Kak OO0JIACTH COBPEMEHHOI'O €CTEeCTBO3HAHUS,
11 KOMIIOHEHTa OOIIed KyJIbTypbl M NPAKTHUYECKON JAEATEeIbHOCTH YeJOBEeKa B
YCIOBHUAX COBPEMEHHOTO OOILECTBa; MOHMMAaHHE MECTa XMMHUHU Cpelu JPYIHx
€CTECTBEHHBIX HayK
12 O HayyHBIX MeTOoAaX TO3HaHMS, B TOM YHCJIE OKCIEPUMEHTAJIbHBIX H

TCOPCTUUCCKHUX MCTOAAX HCCICAOBAHUA BCUICCTB MW MU3YUCHHUA XUMHYCCKUX



peaKklMii; yMEHUE MCIOJIb30BaTh MOAEIH Ul OOBSCHEHUS CTPOCHUS aTOMOB U
MOJIEKYJI

1.3

0 cdepax mnpodeccHOHATHHONH MACSITENFHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMCHHBIMHA TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSAX XHMHUYECCKON
HAyKH, 9TO MO3BOJIUT OOYYAIONIMMCS pacCMaTpUBATh XMMHIO Kak cepy cBoeit
Oyaymiedi mpoeCCHOHANBHOW JEATETbHOCTH M CHIeNaTh OCO3HAHHBIA BHIOOP
XUMHH KaK MPOPUIBHOTO MIPeIMeTa IPH Mepexoe Ha YPOBEHb CPEAHETO OOIIETO
00pazoBaHMs

BianeHne cucTteMoll XUMHUYECKMX 3HAaHMM W YMEHHE IPUMEHATH CHUCTEMY
XUMHUYECKHUX 3HAaHUH, KOTOpPasl BKJIIOYAET:

2.1

BOKHEHIINE XMMHUYECKUC TIOHATHSA: XUMHYECKHH »JJIEMEHT, aToM, MOJIeKyJa,
BEIL[ECTBO, IIPOCTOE M CIIOKHOE BEIIECTBO, OJAHOPOJAHAS M HEOJHOPOIHAS CMECH,
OTHOCHTEJIbHBIC aTOMHAsi M MOJIEKYJISIPHAs MaccChl, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIIPHBINA 00BEM, OKCHJI, KMCIIOTa, OCHOBAHHE, COMb (CPEeIHsI),
XMMHYECKasi pPEeaKuus, PeaklMy COCAMHEHHS, DPEaKIUU Ppa3JIoKCHUs, PEaKIUu
3aMEIIeHHs, peakuu OOMEHa, TerioBol dS(p¢eKT peaknuu, 5K30- H
SHJOTEPMUYECKHE PEaKIUH, PacTBOP, MaccoBas IO XMMHYECKOTO JJIEMEHTa B
COCAMHCHNH, MaCCOBasA N0JId U MPOUCHTHAA KOHICHTPAaLWA BEIICCTBA B paCTBOPC,
SAPO aToMa, SJIEKTPOHHBIA CJIOM aToMma, aToMHas OpOuTal b, PaAWyC aTroMa,
BAJICHTHOCTb, CTCIICHb OKMCIICHUA, XUMHNYCCKAsA CBA3b, JJICKTPOOTPULATCIbHOCTD,
HOJISIpHAst U HETIOJISIPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBS3b, METATMYECKAs CBS3b,
KpUCTa/LIM4ecKasi pemérka (aToMHas, MOHHAs, METAIMUECKasi, MOJIEKYJIspHas),
WOH, KATHOH, aHHMOH, OJEKTPOJUT W HEIIEKTPOIUT, OICKTPOIUTHYECKAs
JMICCOLMAINS, PEaKIMd HOHHOTO OOMEHa, OKHCIHMTEFHO-BOCCTAaHOBUTEIIHHEIC
pEaKIMy, OKHCIUTEIb W BOCCTAHOBHUTENb, OKHCICHHE U BOCCTaHOBJICHHE,
AIIEKTPOJIN3, XMUMHUYECKOE pPAaBHOBECHE, OOpaTUMbIE M HEOOpaTHMBbIC PEAKIUH,
CKOPOCTh XUMHYECKOW peakuun, karamuzarop, [1JIK, koppo3ust MeTayuios, cruiaBbl

2.2

2.3

OCHOBOIIOJIATralOIIKME 3aKOHBI XUMHH: 3aKOH COXpPAaHEHHUs MAacChl, MEPUOIUICCKUI
3akoH JI.M. MeHnneneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

TeopI/m XUMHUHN: aTOMHO-MOJ'IeKy.]'IHpHaSI TCOpI/ISI, Teopm[ SHCKTPOHHTHHCCKOfI
JIMCCOIUAIIN

Bnanenne ocHOBaMM XUMHYECKOI I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

3.2

YMEHME MPaBUIBHO HCIOJIb30BaTh M3YUEHHBIE BEIIECTBA U MaTepuaibl (B TOM
quciIe MUHEpalbHble YA0OpEHMs, METaJUIbl U CIUIaBbI, MPOJYKTHI MepepaboTKU
IPUPOJHBIX HCTOYHHKOB YTIJIEBOJOPOAOB (YIJis, MPUPOJHOrO rasza, He(TH) B
OBITY, CETbCKOM XO34HCTBE, HA NMPOU3BOJCTBE M MOHUMAaHUE 3HAUYEHUS KUPOB,
0eNKoB, YIJIEBOAOB Ul OpraHU3Ma YeJoBeKa; YMEHUE NMPOTHO3UPOBAThH BIMSIHUE
BEIECTB U XMMHYECKUX IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYXKAIOLLYIO
IPUPOJHYIO CPENy

YMEHHME WHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSAMHU JIPYIHX Y4eOHBIX
IIPEAMETOB

3.3

HaJIMYMEe OMBbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(OPMAIMH MO0 XUMHUHU
(Hay4Has ¥ HAy4yHO-TIOMYJISipHAsl JIUTEpaTypa, CIIOBapH, CIIPAaBOYHUKH, HHTEPHET-

pecypcehbl)

3.4

yMeHHue 00bEKTHBHO OILIEHUBATh MH(POPMAIIUIO O BEIIECTBAX, UX MPEBPAILECHUIX U
MPAKTUYECKOM NMPUMEHEHUH U YMEHHE HCHOJIb30BaTh €€ JUIsl pelieHus yueOHo-
[IO3HABATEJIbHBIX 3a1a4

Bianenne ocHOBaMU NOHATUHHOTO amnmnapara U CUMBOJIUYECKOTO S3bIKA XUMUHU
JUIsL cocTaBieHHs] (OpMyJl HEOPraHWYECKUX BEIIECTB, YPABHEHMH XMMHUYECKUX
peakuuii; ocHoBaMu XxuMuueckoit HomeHkinaTypbl (IUPAC u TpuBHanbHOI)

YMeHne oOBSCHATH CBsI3h MOJIOKEHUs djeMeHTa B [lepuogmdeckoil cucreme ¢




YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHUYECKHX JJIEMEHTOB
(coctaB u 3apsa sapa, oolee YUCI0 SIEKTPOHOB), PACIpeeIEHUEM IEKTPOHOB
10 SHEPreTHYECKUM YPOBHSM aTOMOB NEPBBIX TPEX MEPUOJOB, KAJIUS U KaIbIHs

[IpencraBineHnne O MEPUOAUYECKON  3aBUCUMOCTH  CBOMCTB ~ XMMHYECKHX
AJIEMEHTOB (pauyc aroMa, 3JIEKTPOOTPULIATEIBHOCTh), MPOCTHIX U CIIOMXKHBIX

6 BEIIECTB OT IOJIOKEHUs 3yieMeHToB B Ilepuogmueckoil cucreme (B MabIX
MepPUOAaX U TIaBHBIX MOATPYIIAX) U AIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue kiraccupuIpoBaTh:
7.1 XUMHUYECKHE JIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEAKITHI
8 YMeHue onpenesnsiTh:
8.1 BaJICHTHOCTh M CTEINIEHb OKHUCICHUS! XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaxX BEHIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTEITh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKUE CBOMCTBA:
91 MPOCTBIX BEMICCTB (KHCIOPOJA, 030H, BOJIOPOJ, TpaduT, ayiMa3, KpEeMHUHU, a30T,
docdop, cepa, XJI0p, HATPHM, KAITHKH, MarHUH, KaJIbIIUN, ATFOMAHUAM, XKEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIE HUX BOJHBIX pPAcTBOPOB (BOJa, aMMMAK,
XJIOPOBOAOPOJ, CEPOBOAOPOI, OKCUABI M TUIpOKcUisl MeTtaysioB I-IIA rpynm,
9.2 amomunus, meau (II), umnka, xenesa (II u III), okcunsr yrnepona (II u IV),
kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTast, a30THAA, pochopHasi, yroJbHast, KPEeMHHUEBAsI KUCIIOTA U MX COJIN)
MIPOTHO3MPOBATh M XapaKTEPU30BaTh CBOWMCTBA BEIIESCTB B 3aBUCUMOCTH OT HUX
9.3 cocTaBa M CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX CBOICTB,
BO3MOXKHOCTH TIPOTCKAHMS XUMUICCKUX TTPEBPAIICHUI B PA3JIMYHBIX YCIOBHIX
10 YMeHUe COCTaBIISITh MOJICKYJISIPHBIC i HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YUCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIui
103 WUTIOCTPUPYIONINX ~ XMUMHYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB  (TPYIIN)
HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPIKIAIONNX TCHETUUYCCKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BIYUCIATH (TPOBOAUTH PACUETHI):
111 OTHOCUTEIIEHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO JIOJTIO
XUMHYECKOT0 DJIEMEHTA B COSMHEHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEaKIil 1 HaXOJAUTh KOJUYECTBO BEIIECTBA, 00BEM
¥ MacCy peareHTOB WM MPOTYKTOB PEaKITUu
12 Brnanenwne (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH HAY4YHOTO TIOo3HaHHWS (HAONMIOJeHUEe, HW3MEpEeHHe,
12.1 9KCIIEPUMEHT, MOJICIIMPOBAHNE) TIPH U3yUYECHUH BEIICCTB U XMMHYCCKHUX SBIICHUH;
yMeH#e cHopMyIHpOBaTH MPOOIEMY U TPEUIOKHUTH IMyTH €€ pelIeHUs
192 0e30macHOi pabOTHl C XMMUYECKHMMH BEIIECTBAMH, XMMHUYECKON MOCyIOi H
71a00paTOPHBIM 000PYI0BaHHEM
123 mpaBuUjaMu  0€30MMacHOTO OOpalieHusl C BEIIeCTBAMH, WCIOJBb3YEeMBbIMH B

MMOBCEOHEBHOM JKHU3HH, IIpaBHUJIaMH IMOBCACHUA B LCIIAX C6CpC)KCHI/I$I 3O0POBBA U



OKPY’KaIOIIEeH MPUPOIHON Cpenbl; TOHUMaHuEe Bpeaa (OMacHOCTH) BO3ACHCTBUSA
Ha JKHBBIC OPraHU3MBbI OHpGI[CHéHHLIX BCIICCTB, CHOC060B YMCHBIICHUA U
MPEIOTBPALICHHS UX BPETHOTO BO3ACHCTBUS

13

131

Hannaue IMPAKTUYCCKUX HABBIKOB IITAHUPOBAHUA U OCYHICCTBICHUSA CICAYIOMIUX
XUMHUYCCKUX SKCIICPUMCHTOB!

HN3YUCHUEC MW OIIMCAHHE (bI/ISI/ILIeCKI/IX CBOMCTB B€IICCTB, O3HAKOMIJICHHUE C
(1)I/I3I/I‘-IGCKI/IMI/I U  XUMHWYCCKHUMU  SABJICHUAMHU, OIBIThI, WIIJIHOCTPUPYIOLINC
IIPU3HAKHA ITPOTCKAHUSA XUMHUYCCKUX pCaKI_[I/Iﬁ

13.2

U3y4eHHE CII0COO0B pa3ziesieHus: cMeceit

13.3

MOJIyYeHUE KHUCIOPOJla U U3Y4YEeHHE €ro CBOMCTB; MOJydye€HUE BOAOpoAa H
U3YYEHUE €ro CBOWCTB; MOJYYEHHE YIJIEKHCIIOrO Ia3a U U3YUYEHUE €ro CBONCTB;
MOJIyYeHUE aMMHaKa U U3y4eHHE €ro CBOICTB

13.4

135

IIPUTOTOBJICHHE PACTBOPOB C ONPEAENEHHON MaccoBOM noyiell pacTBOPEHHOTO
BELIECTBA

NpUMEHEHHE HWHIMKATOpPOB (JIakMyca, MeTWJopaHxka u (eHondTanenHa) amis
ompezieNieHus: XapakTepa Cpelibl B pacTBOpaxX KUCIOT U HIeouen

13.6

13.7

WCCJIEIOBAaHUE U ONMCAaHHE CBOMCTB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
VM3Y4YCHHE B3aUMOJICWUCTBHUS KHUCJIOT C METaUIaMM, OKCHJIAMH  METAJUIOB,
pacCTBOPUMBIMM U HEPACTBOPUMBIMHU  OCHOBAHMSIMM, COJISIMU;  ITOJyYEHHE
HEpPacTBOPUMBIX OCHOBAHHUH; BBITECHEHHWE OJHOTO METajlla IPYyruM M3 pacTBopa
COJIW; UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS M [IMHKA

pelieHue  AIKCIEePUMEHTANbHBIX 3afad 1o TemaMm: «OCHOBHBIE  KJIacChl
HEOPTraHUYECKHX COCIUHEHHI; «INEKTPOIUTHYECKAS JMCCOLIMAITUSY,;
«Baxkaelnmne HeMeTaAUIBI M HMX COCAMHEHHA», «BakHEeHIHne MeETalIbl M HX
COECTUHEHUY

13.8

XMMHYECKHE IKCIIEPUMEHTHI, WILTFOCTPUPYIOIIUE TPU3HAKH IIPOTEKAHUS PEaKLUit
MOHHOTO OOMEHa; Ka4eCTBEHHBIE PEAKIMH Ha NPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HOHBI: XJOpHIA-, OpOoMHI-, HOAMI-, cynbdar-, docdar-, kapOoHaT-,
CHIINKAT-aHUOHBI, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHUS, MAarHHs, KaJbIus,
AMIOMUHMUS, kene3a (2+) u xkenesa (3+), meau (2+), IUHKA

14

YMmenne:

141

14.2

MNpEACTaBJIAThL PE3YJIbTAThI 3KCIICPUMCHTA B (l)opMe BBIBOJOB, A0Ka3aTCJIbCTB,
l"pa(bI/IKOB n Ta6J'II/IH W BBIABJIATD OMIIUPUYCCKUE 3aKOHOMCPHOCTH

YCTaHaBIMBAaTh CBSI3W MEXKIY pealbHO HAOMIOAAEMBIMH  XUMHYECKUMHU
SBJICHUSMHU U TPOLIECCAMH, TPOUCXOIALIMMU B MaKpo- U MUKPOMUDE, OOBSICHSTD
IPUYMHBI MHOTOOOpa3usl BEIIECTB




IHEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYaIAPCTBEHHOM 3K3AMEHE 110 XUMWUH

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 [lepBoHavyalIbHBIE XUMUYECKUE TTOHSATHUS
1.1 UucTteie BemecTBa u cMecH. CriocoObI pasziesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE 371eMeHThl. CUMBOJIBI XUMUUYECKHUX 3J1€MEHTOB. [IpocThie
Y CJIOKHBIE BEIIECTBA.
1.3 Xumuueckasi popMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKUX 1eMEHTOB. CTETICHh OKUCIICHHS
14 3aKOH IOCTOSIHCTBA cocraBa BemiecTB. OTHocuTenbHas aromMHas Macca. OTHOCUTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOT0 3JIEMEHTA B COEAMHEHUN
15 KomuuecTBo BemectBa. Monbs. MousipHas Macca. Mossipabiii 00bEM Ta30B. B3auMocBsi3b
KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHUI] BELIECTBA
16 Ou3nyeckue MU XHUMUYECKUE SIBJICHUSA. XHMHMUYECKas peakuuss U €€ NpU3HAKU. 3aKOH
COXpaHEHHUs MACChl BEUIECTB. XMUMUYECKHE YPABHEHUS
2 Ilepnonnueckuin 3axkoH u Ilepmoamueckas cucreMa XHMHYECKUX dieMeHTOB J[.M.

Meneneena. CTpOCHI/IC aTOMOB

Ilepuonuueckuit  3akoH. Ilepuomnueckass cucrema XuMHYECKHUX sneMeHToB J[.H.
2.1 Menpeneesa. Ilepuoast u rpymnmbl. OU3HMYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB
MEPUO/IA U TPYIIIbI 3JIEMEHTA

Crpoenue aromoB. CocTaB aTOMHbIX siiep. M3oromnbl. DnekTpoHbl. CTpOEHUE 3IIEKTPOHHBIX
2.2 00o0y04eK aToMOB mepBbIX 20 XuMHUYecKuX 3ieMeHToB llepmoamueckoi cuctemsr J[.U.
Menneneesa

3aKOHOMepHOCTI/I B M3MEHEHHM CBOMCTB XMMHUYECKHUX DJIEMEHTOB IICPBBIX TpéX J8L5]0)5(001(0): 8
Kajius, KaJdblHuAa (pam/lyca ATOMOB, OJICKTPOOTPHULATCIBHOCTH, MCTAUIMYCCKUX U

2.3 HEMETAITTNYECKUX CBOMCTB) M MX COEIMHEHHI B COOTBETCTBUH C MOJIOKEHUEM HJIEMEHTOB B

[lepuoanueckoii cucTemMe U CTPOCHUEM X aTOMOB
3 CrtpoeHue BemecTBa

31 Xumuueckas CBS3b. KoBanentnas (monspHas u HEMoJIsIpHast) CBS3b.
DNEeKTPOOTPUIIATETFHOCTh XUMHUECKUX 2JIeMeHTOB. MloHHas CBsi3b. MeTarmudeckas CBsI3b

39 TI/IHVI)I KPUCTAJUTMYECKUX PEMIETOK (aTOMIiIasI, HOHHaA, MeTannanCKaﬂv), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3U

4 Baxneiiine npenctaBUTeNM HEOPraHMYECKUX BellecTB. Hemerayubl M UX COEAMHEHUS.

Mertasuibl U UX COeUHEHUS
Knaccudpukanmss w  HOMEHKIATypa  HEOPraHMYECKUX  COCIMHEHHM:  OKCHIIOB

41 (conmeoOpasyrolue: OCHOBHBIE, KHCIOTHBIE, aMQOTEepHBIE) U  HECOIe00pa3yIolIue;
OCHOBaHHWH (IIENOYM W HEPACTBOPUMBIE OCHOBAHUS); KHUCJIOT (KHUCIOPOJCOAEpKAIIUE U
OECKHUCIOPOAHbBIE, OMHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX M KHCIIBIX)

42 du3znueckue U XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOAOPOJA, XJOpa,
KHCJIOPOJIa, CEPHI, a30Ta, hocdopa, yriaepoaa, KpeMHUS

43 du3znueckue 1 XMMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB-METAIIOB: JIUTHS, HATPUS, KA,
MarHus U KaJIbIHsl, ATFOMUHUS, JKelle3a. DIEKTPOXUMUUYCCKUN P HANPSDKEHUH METAJITIOB

44 dusznueckue ¥W XHMHUYECKHE CBOWCTBA BOJOPOJHBIX  COEAMHEHUN  HEMETaJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, aMMHUAKA

45 du3nyeckue U XUMUYECKHE CBOMCTBa OKCUAOB HemetamwioB: cepwl (IV, VI), azora(ll, IV,
V), docdopa(lll, V), yraepona(ll, IV), kpemausa(IV). [ToxydeHne okCHI0B HEMETAILIOB

46 Xumnueckue cBoiictBa okcuioB: MetaiioB IA—IIIA rpynm, uuaka, menu(Il) u sxenesza(ll, III).
[TonyyeHnue oKCHU0B METAIIIOB

47 XUMHUYECKHE CBOMCTBA OCHOBAHMM 1 aM(POTEPHBIX THAPOKCUAOB (Ha MpUMEpe TUAPOKCUIIOB

ATFOMUHUS, JKeJe3a, ITMHKa). [lomydenne ocHoBaHMi 1 aMbOTEPHBIX THIPOKCHIOB




OO06mue XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOIOPOJIHOU, CEPOBOIOPOIHON, CEPHUCTOM,
4.8 CepHOi, a30THOU, (ochopHOU, KpeMHHEBOH, yrompbHOW. OcoOble XUMHUYECKHE CBONCTBA
KOHIIEHTPUPOBAHHOM CEpHOU M a30THOM KUCHOT. [lomydeHue Kucior

4.9 OO6mue XUMUYECKHE CBOMCTBA CpeHUX cotied. [Toydaenue comneit
410 [Tonydenue, cobupaHue, pacrno3HaBaHUE BOAOPOJA, KUCIOPOJA, aMMHUAaKa, YIICKUCIOrO
rasa B JabopaTopuu
411 [Tonyyenne amMMmaka, CEpHOM M a30THOM KHUCIOT B MpOMBINUICHHOCTH. OOmIue crocoObl
MOJIYy4EHHUSI METAIIJIOB
412 ['eHeTnyeckas CBSI3b MEXKAY KJIacCaMH HEOPTAaHMYECKUX COCIMHCHHIMA
S) XUMHYECKUE PEAKLUU

Knaccuukanuss XUMHYECKUX pPEaKIUil M0 pa3IMyHbIM MPU3HAKAM: MO YUCIY M COCTaBY
5.1 Y4acTBYIOUIMX B PEAKIMH BEILIECTB, MO TEIJIOBOMY 3((eKTy, Mo M3MEHEHUIO CTeleHen
OKHCJIEHUS] XMMHUYECKUX JIEMEHTOB

TeroBoil >pQeKT XUMHUYECKOH peakuud, TEePMOXHMHUYECKHE YypaBHEHHA. OK30- U

5.2 SHJOTEPMUUYECKHE PEaKIUU. TepPMOXUMUYCCKHEC YPAaBHEHUS
OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIuTeNn U BOoccTaHOBUTENH. [Iporeccsl

53 OKHCJICHUSI ¥ BOCCTAHOBJICHHS. DJIGKTPOHHBIN OajaHC OKHCIMTEIbHOBOCCTAHOBUTEIHHOM
peakiumn

5.4 Teopus snekTponuTHUECKOW aucconanvu. KaTHoHBI, aHUOHBL. DJIEKTPOJIUTHI H
HEIJIEKTPOJUTHI. CHUIIbHBIC U CIa0bIe ANEKTPOIUTHI. CTENEHb JUCCOIMAITIT

55 PeaKI_II/IIfI. HOHHOI'0 OOMeHa. YCJIOBHS npovTeKaHI/m peakuii HOHHOTO OOMEHa, IOJIHBIC W
COKpaIlI€HHbIC MOHHBIC YPABHEHUS PEaKIIUA

6 XUMHS ¥ OKpYKaromas cpeaa

BemectBa u MaTtepuanbl B IOBCEJHEBHOM >KM3HM 4ejoBeKa. besomacHoe HCIOJIb30BaHUE
6.1 BEUIECTB MU XHMHUYECKUX peakuuid B sabopatopuu u ObiTy. llepBas momoins mpu
XUMHUYECKUX 0’KOTaX U OTPABIICHUSIX

XUMHUECKOE 3arpsi3HCHUE OKPYKAIOMICH cpeiibl (KUCIOTHBIC JOXKIH, 3arpsA3HEHHUE MOYBHI,
BO3JlyXa M BOJOEMOB), crHocoObl ero mnpenorBpamieHus IlpexenpHas pomyctumas
koHneHtpauus BemectB (ITJK). Poap XumuM B peIIeHUH S5KOJIOTMYECKHX IMPOOJIEM.
VYcunenue napHuKoBoro ¢ dexra, pa3pyieHrue 030HOBOTO CIIOs

6.2

[Ipumenenue cepwi, azora, docdopa, yriepoma, KpeMHHS U WX COCIUHEHUU B OBITY,
MEIUIMHE, TPOMBILIUIEHHOCTH U CEIbCKOM XO3siicTBe. IIprMeHeHne MeTamioB U CIUIaBOB
(cramp, 4yryH, AIOpaJlOMUHUMN, OpOH3a) B OBITY M MPOMBILIUIEHHOCTH HX COEAMHEHUH.
IToHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CLIOCOOBI 3aLUTHI UX OT KOPPO3UH

6.3

[TpupoaHble MCTOYHHUKM YIIIEBOJOPOJOB (YroJib, MPUPOJIHBINA ra3, HEPTh), MPOAYKTHl HX

6.4
nepepaboTku (OEH3UH), X POJIb B OBITY M MPOMBIIUIEHHOCTH

[lepBoHavabHBIE MOHATHS 00 OPTrAaHWYECKHUX BEIIECTBAX KaK O COAMHEHUSX yriepoa (MeTaH,
6.5 9TaH, STWJICH, alleTWJIeH, 3TaHOJ, TJIMIEPUH, YKCycHas Kucnota). [loHsTue o Ouomornuecku
BaXHBIX BEIIECTBAX: KHUPAX, OCTIKAX, YIIIEBOIAX — U UX POJIM B )KU3HU YEIOBEKa

7 Pacuérsr:
7.1 1o hopMysaM XMMHUYECKUX COEAMHEHUM
7.2 Macchl (MacCOBOM) 10JIM pacTBOPEHHOTO BELIIECTBA B PaCTBOPE
7.3 110 XUMHYECKUM YPAaBHEHUSIM

YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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