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INIOACHUTEJIBHASA 3AIINCKA

[TporpamMMa 1o XMMHUM Ha YPOBHE OCHOBHOTO 00I1[ero 06pa3oBaHusi COCTaB/IeHa Ha OCHOBe TpeOOBaHMI K pe3y/ibTaTaM OCBOEHHsSI OCHOBHOM
obpa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTO 00I1iero obpa3oBanus, rpectaBieHHbIX B @T'OC 00O, a Takke Ha OoCHOBe (hefepanbHOM paboueit
MpPOrpamMMbl BOCTIMTAHUSI U C yUETOM KOHLIETILIUY TIperiofjaBaHust yuebHOro mpefiMera « Xumusi» B 0O6pa3oBaTe/ibHbIX OpraHu3auusax Poccuiickoit
®depepanyu.

[TporpamMMa 1o XUMUH AT TIpeZiCTaBeHHe O Le/sX, o0Iel cTpateruy oOyueHHs], BOCTIMTAaHUS M Pa3BUTHsI 00yUaroIMXCs CpeACTBaMU
yueOHOTO TpegMeTa, yCTaHaBIMBaeT o0si3aTe/lbHOEe TIpEIMETHOE COZep)KaHWe, TpeAyCcMaTpyBaeT pacrlpeje/ieHWe ero 1o KjgaccaM |
CTPYKTYPUPOBaHHE TI0 pa3/iesiaM ¥ TeMaM IPOrpaMMbl 110 XUMHH, OTPeesisieT KOJIMUeCTBeHHbIE Y KaueCTBEHHbIE XapaKTePUCTHUKU CO/IeP)KaHMS,
peKoMeH/IyeMyto T0C/IeIoBaTe/IbHOCTh M3yUeHUs] XUMUH C YUETOM MeXITpeIMeTHbIX Y BHYTPUITPeJMETHBIX CBsi3eid, TOTMKHU yuebHOro mpotiecca,
BO3PACTHBIX OCOOEHHOCTeH O00ydYaroluXxcsi, OmpefessieT BO3MOXKHOCTH TIpeMeTa [Jisi peajv3aluu TpeOOBaHWM K pe3ysibTaTaM OCBOEHUs
OCHOBHOU 00pa30BaTe/IbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0011[ero oOpa3oBaHUsl, a Tak)Ke TpeOOBaHUH K pe3ysibTaTaM 00yUYeHUsI XUMHUU Ha
YPOBHe 1ieJieli M3yueHHusl MpeJMeTa W OCHOBHBIX BH/IOB yueOHO-TIO3HaBaTe/NbHOW [1esTeIbHOCTH O0ydYarolerocss Mo OCBOEHHI0 yueOHOro
coJiep>KaHusl.

3HaHWe XWMUH CJIY>KAT OCHOBOM [iyisi (hOpMHDPOBaHHWS MHUPOBO33peHUs 00yuaroIerocsi, ero npejCcTaB/ieHnid 0 MaTepyuaJbHOM eINHCTBE
MUPa, BaXKHYIO POJIb UIPAlOT (OPMHUpPYeMble XMUMHUEH Mpe/ICTaBIeHUsI O B3aUMOIIPEBPAIlleHUsIX SHEPTUM U 00 SBOJIFOI[UM BeI|eCTB B TIPUPOJE, O
MyTAX pelleHus T00aMbHBIX TPO0JeM YCTOWUYMBOIO pa3BUTHS Ue/IOBEUECTBA — ChIPbEBOM, SHEPreTUUYEeCKOH, MUIIEBOM M 3KOJIOTHYECKOU
Oe3omacHOCTH, TPobJIeM 37JpaBOOXPaHEHHSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3ariid BO3MOXKHOCTeH [jisi caMOpa3BUTHSI U (POPMUPOBAHUS Ky/JbTYphbl JIMYHOCTH, €& o0Ied M (GyHKIMOHAIBHON
IPaMOTHOCTH;

BHOCUT BK/IaJi, B (DOPMHUPOBaHWE MBIIUIEHHSS W TBOPUECKHUX CIIOCOOHOCTEM OOYYalOIUXCs, HAaBLIKOB MX CaMOCTOSTEJbHOM YyueOHOMU
JIesITeJTbHOCTH, SKCIIePUMEHTA/IbHBIX U HUCC/Ie[0BaTe/IbCKUX YMeHUH, HeoOX0UMbIX KaK B TOBCEJHEBHOM KU3HH, TaK M B MpodeCcCHOHATbHOM
JesITe/TbHOCTH;

3HAKOMHWT CO Crieliu(pUKON HayyHOTO MBIIUIEHUS, 3aK/1a/[bIBAeT OCHOBBI I1€JIOCTHOTO B3TJIsiIa Ha €JUHCTBO TIPUPO/IbI U UesIOBeKa, SIB/ISIeTCS
OTBETCTBEHHBIM 3TarioM B (hOpMHUPOBaHUM €CTECTBEHHO-HAYYHON IPaAMOTHOCTH 00YUarOIIUXCS;

CrocoOCTBYeT (POPMUPOBAHKIO LEHHOCTHOTO OTHOLIIEHUsI K eCTeCTBeHHO-HayUHbIM 3HaHUSIM, K MPUPO/ie, K UesloBeKY, BHOCUT CBOM BK/Ia[| B
9KOJIorMueckoe obpa3oBaHue 00yJaroIXCs.

IlaHHBbIe HarmpaB/ieHUST B OOyUYeHWM XUMUUA OO0ECIeuMBalOTCA CrHelM(UKON Ccoflep)KaHWs yueOHOTO TipeMeTa, KOTOPBIA SIBISIeTCS
ne/larorMuecky aJjaliTUPOBaHHBIM OTpaKeHreM 0a30BOM HayKW XMMUH Ha OMpe/ie/IEHHOM 3Tarie e€ pa3BUTHSL.



Kypc xuMyu Ha ypoBHe OCHOBHOro o6ijero obpa3oBaH{si OPMEHTHPOBaH Ha OCBOeHHe 00yuarolMMMCS CUCTeMbI IepBOHAYa/bHbIX
MOHSATUN XUMHUH, OCHOB HEOPTaHWYeCKOM XMMHUU U HEKOTOPBIX OT/e/IbHBIX 3HAUMMBbIX [TOHATHN OpraHuueckol XUMHH.

CTpyKTypa cojep)kaHHsl IporpaMMmbl 0 XWMHU C(hOpPMHpOBaHa Ha OCHOBe CHUCTEMHOro moaxoja K eé wusyueHuro. CojeprkaHue
CKJ/IaZIbIBAETCS U3 CHUCTEMBbI TIOHSATHUH O XMMHUUYECKOM 3JIeMeHTe U Bel[eCTBE U CUCTeMbI TIOHSTUH O XMMHUYeCKoW peakiuu. OOe 3TH CHUCTeMbI
CTPYKTYPHO OpraHM30BaHbl 110 NIPUHLUITY [10C/1e[,0BaTe/IbHOrO Pa3BUTHs 3HAaHUM Ha OCHOBe TeOpeTUYeCKUX Mpe/iCTaBlIeHU pa3HOro YPOBHS:

— aTOMHO-MOJIEKYJ/ISIDHOT'O yU€HUs] KaK OCHOBbI BCEI0 eCTeCTBO3HaHUS;

— Ilepuoguueckoro 3akoHa /I. V1. MeHeneeBa Kak OCHOBHOI'O 3aKOHa XUMUH;

— YUeHMsI O CTPOEHUM aToMa U XMMUUeCKOM CBSI3U;

— IpeJicTaB/IeHU 00 3/71eKTPOIMTUYECKOM AUCCOLMALIMU BellleCTB B pPacTBOpax.

TeopeTnyeckre 3HaHUSI paCCMaTPHUBAalOTCSl HA OCHOBE SMITMPHUYECKU MOJTyUYeHHBIX M OCMbIC/IEHHBIX (DAKTOB, pa3BUBAIOTCS [10C/Ie0BaTe/IbHO
OT OJHOTO YPOBHSI K JIDYTOMY, BBINOMHSS (YHKUMH OOBSICHEHHS] W TPOTHO3MPOBAHUsS CBOWMCTB, CTPOEHHSI M BO3MOKHOCTeH IPaKTHUEeCKOIo
TIPUMEHEeHUs U [T0/TyYeHUsl U3yyaeMblX BellleCTB.

OcBoeHue MporpaMMbl 10 XUMHUU CIIOCOOCTBYeT (hOPMUPOBaHUIO MPe/ICTaBIeHUsI 0 XMMUUYECKOW COCTaB/ISIOLLell HayuHOU KapTHUHBI MUpa B
JIOTWKe eé CUCTeMHOM MPUPO/pbl, LIeHHOCTHOTO OTHOLLIEHUS K HayUHOMY 3HaHHWIO M MeTO/,aM M03HaHus B Hayke. V3yueHre XUMUU POUCXOAUT C
TIpUBJIeUeHHeM 3HaHUM U3 paHee U3yueHHbIX yueOHBIX rpeMeToB: « OKpy>Karoluii Mup», «buomnorus. 5-7 kaaccbi» U «®usnka. 7 Kiacc».

[Ipy m3yueHWM XWMHHM TIPOUCXOAUT (OPMHPOBaHHE 3HAaHWK OCHOB XMMHUYECKOW HayKd KakK 00/IaCTh COBPEMEHHOTO eCTeCTBO3HAHW,
MPaKTHUeCKON JeATeJIbHOCTA uesioBeKa U KaK OJHOTO W3 KOMIIOHEHTOB MHDOBOW KyJIbTYpbl. 3ajlada yueOHOro mpegmeTa COCTOUT B
(OpMHPOBAaHUM CHUCTEMbl XUMHWYECKUX 3HAaHUMM — Ba)KHEWIIMX (DaKTOB, TOHSATHI, 3aKOHOB U TEOPETUUeCKUX [0JIOKEHUW, [JOCTYITHBIX
0000111eHrT MHUPOBO33pEHUYECKOr0 XapakTepa, si3blka HayKd, B TPHOOIIEHMM K Hay4yHbIM MeTOJaM T[I03HAHHUSI TPY H3yUYeHWW BeIeCcTB U
XUMHUUECKUX peaklui, B (OPMUPOBAaHWM M PA3BUTHH T103HaBaTeJbHbIX YMEHHWH M WX TPUMEHeHWU B yueOHO-TIO3HaBaTelnbHOW M yueOHO-
MCCTIeloBaTe/IbCKOM flesiTelIbHOCTH, OCBOeHHH NpaBuil be3omacHoro obpaliijeHus ¢ BellleCTBaMU B ITOBCeIHEBHOMN >KU3HU.

[py u3yueHUH XMMHHU Ha YPOBHE OCHOBHOT'O 0011jero o6pa3oBaHUsi BayKHOe 3HaueHHe IIprobpesiu Takue 11e/i, Kak:

— (hopmMHpOBaHUe MHTE/NEKTyaabHO Pa3BUTON JIMUHOCTH, TOTOBOM K CaM000Opa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITE/IbHOMY TPUHSTHIO
peleHui, CrtocoOHOM a/[anTUPOBATHCS K OBICTPO MEHSIOIIMMCS yC/IOBUSIM JKU3HU;

— HarpaB/IeHHOCTb OOyueHMsI Ha CHCTeMaTHueckoe MpuoOIieHre 00ydYaromyxcsi K CaMOCTOSITe/IbHOW TI03HABaTelbHOW [esITe/TbHOCTH,
Hay4YHbIM MeTO0/laM M03HaHUsl, (POPMUPYIOILIMM MOTHBALIUIO U Pa3BUTHeE CIIOCOOHOCTeN K XUMUWY;

— obecrieyeHye yc/IOBUM, CIOCOOCTBYIOLIMX TpHOOpeTeHHI0 00yuaroLMMHUCS ONbITa pPa3HOOOpasHOM [JesTeNbHOCTH, TO3HaHUS U
CaMOIIO3HaHUs, K/IF0UeBbIX HAaBbIKOB (K/THOUeBBbIX KOMITeTeHLIMH), UMelOLLMX YHUBepCalbHOe 3HaueHHue il Pa3/IMYHbIX BU/I0B [1esiTe/IbHOCTH;

— ¢opmrpoBaHye 001el PyHKIIMOHATBHOU U eCTeCTBeHHO-HayUYHOW T'PAMOTHOCTH, B TOM UHC/Ie YMEeHHI O0bSCHITh U OLIEHUBATH SIBIEHUS
OKPY’KaIOIIero MHpa, UCII0/b3ysl 3HaHWUSL U OTBIT, TIOyUYeHHbIe TP U3YYeHUH XUMUH, TIPUMEHSITh UX TIPY pelleHrH Tpo0JieM B MOBCeAHEBHOMN
JKW3HU U TPYZ0BOM JleATeNTbHOCTH;



— ¢opmupoBaHre y 00yvarIIMXCs T'YMaHUCTHYECKUX OTHOIIEeHHHM, MMOHUMAaHUsl LIeHHOCTH XWMUYeCKWX 3HaHWUW [/ BbIPaOOTKU
9KOJIOTMUECKHU 1]eiec000pa3HOro ToBefieHHsI B ObITY U TPYZOBOM [IeATeNIbHOCTH B IIe/IIX COXpaHeHHsI CBOETO 3/0POBbs M OKpY’Karollen
TIPUPO/IHOM CpeJpl;

— pa3BUTHE MOTHBAIMM K OOyYeHHIO, CIIOCOOHOCTeH K CaMOKOHTPOJIFO M CaMOBOCITUTAaHMIO Ha OCHOBE YCBOEHHs 0O0ljeuesioBeYecKHX
L[eHHOCTel, TOTOBHOCTH K OCO3HaHHOMY BbIOODY Mpo(u/isi ¥ HarpaBIeHHOCTH Jla/ibHel111ero o0yueHusl.

OO0111ee uncII0 YacoB, OTBeIEHHBIX /1711 U3yUeHWss XUMHUM Ha YPOBHEe OCHOBHOTO 001iero obpa3oBaHusi, coctapsisieT 136 uacoB: B 8 kiacce —
68 yacoB (2 yaca B Hezie/nt0), B 9 Kjacce — 68 uacoB (2 uaca B HeJjeto).



COJEPXAHUVE OBYUYEHUSA
8 K/TIACC

ITepBoHaua/IbHbIE XUMHUUYECKHE TOHATHUA

IIpegmer xumuu. Posib XMMUK B XKM3HU uejioBeKa. XUMUSI B CUCTeMe HayK. Tesa W BellecTsa.
dusnyeckue CBOMCTBA BellleCTB. ArperaTHoe COCTOsiHUe BelllecTB. [IoHsITMe 0 MeTOoZiaxX MO3HAHUSI B XUMUHU.
Yuctele BewjectBa 1 cMecu. CriocoObI pa3/iesieHrs: CMeCei.

AToMBI M MosieKyJsibl. XuMHuYeckue 3jeMeHTbl. CHMBOJIbI XUMHYeCKUX 3/ieMeHTOB. [IpocTbie u
CJIOXKHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue.

Xumunyeckasi opmyna. BaneHTHOCTb aTOMOB XMMHUUECKHUX 3/IEMEHTOB. 3aKOH TMOCTOSIHCTBA COCTaBa
BemjectB. OTHocUTenpHast aroMHasi Macca. OTHocuTesnbHasg MOJIeKyJ/IsIpHasg Macca. MaccoBast 1o
XMMHYECKOI0 3/1eMeHTa B COeJUHEHUH.

KomuuectBo BemectBa. Mosib. MonsipHagd Macca. B3aumocBsS3p KonvuecTBa, MacChl M 4MC/Ia
CTPYKTYPHBIX eWHUL] BelllecTBa. PacuéTesl 1o popmMynamMm XMMUUYeCKUX COeJHeHU.

dusnyeckre U XUMHUUECKUe siB/ieHUs. XUMHUUecKas peakiusi U eé Tpu3HakKu. 3aKOH COXPaHeHHs
Macchl BellecTB. Xumuueckue ypaBHeHusi. Kiaccudukaiys XUMUUeCKHX peakiuil (coequHeHUs,
pasJioyKeHus, 3aMellieHusi, 0OMeHa).

Xumuueckuti IKcnepumeHm:

3HAKOMCTBO C XMUMHUUYECKOU T0Cy/I0M, TipaBUiaMu paboThl B JabopaTopyu U puémMaMu 0OpalieHust C
nabopaTtopHbIM 000py/I0OBaHMEM, HM3yueHWe U OmnHcaHWe (U3NYeCKWX CBOMCTB 00pa3lioB HeOpraHW4YeCKHX
BeIeCTB, HabmogeHue ¢u3nMUecKux (T/IaBJieHWe BOCKA, TasHWE JibJid, pacTUpaHWe caxapa B CTYIIKe,
KWMeHWe W KOHJeHcalWs BOJbI) M XMMHUYeCKuX (TOpeHMe CBeud, IMpOKajvBaHWe MeJHON IPOBOJIOKH,
B3aMMOJIEMICTBHE MeJla C KHC/IOTOM) sB/IeHWH, HaOJI0OJeHre W OIMuWCaH{he TIPU3HAKOB IPOTeKAHUS
XUMUYeCKUX peakLuil (pa3/iokeHHe caxapa, B3anMO/EeHCTBHEe CepHOM KHUCJIOTBI C XJIOPHJOM Oapws,
pasnoxeHue ruzipokcrga Meau (II) mpu HarpeBaHUM, B3aMMO/IeliCTBUe »Keje3a C pacTBopoM cosivd meau (11),
v3yueHHe Croco0OOB pasfjiesieHuss CMecel: C TIOMOIIbI0 MarHuTa, (UALTpOBaHMe, BbIlapUBaHUe,
JUCTWJUISLMS, XpomaTtorpadus, TpoBeZieHWe OUWCTKM TIOBapeHHOW €O/, HaOmo/eHre U OmNHcaHue
pe3y/ibTaTOB TIPOBeJeHUsT OMbITa, WIIOCTPUPYIOIIEro 3aKOH COXpaHeHWs MacChl, CO3[aHue Mo/ernei
MOJIeKY1 (11apOCTepPKHEBBIX).

BaxHel1iye npeAcTaBUTe/ I HeOPraHUYeCKuX BeliecTB

Bo3gyx — cmech rasos. CocraB Bo3gyxa. Kucinopog — s/emMeHT W MpocToe BeljecTBo. HaxoxzaeHue
KUCJIOpOZia B MpUpoje, pusnyeckue U XuMuyeckue cBoicTBa (peakiuu ropenus). Okcuzbl. [IpumeHeHue
krcsiopoza. CriocoOrl MosTydeHus1 KUC/IOPOAA B 1abopaTopuy ¥ MPOMBIIIIeHHOCTH. KpyroBopoT Kuciopoza
B ripupozie. O30H — a/yIOTPOIHast MOAU(PUKALIMSA KUCI0PO/a.

TerioBoM 3(PPeKT XUMUUECKON peakliii, TePMOXUMUUECKHe ypaBHEHHs], 9K30- M SHJ0TepMUYECKHe
peakiuu. TOMIMBO: yrojib U MeTaH. 3arpsi3HeHUe BO3/yXa, yCU/IeHUe NMapHUKoBoro 3¢ dekTa, paspylieHue
030HOBOTO CJIOS.

Bopmopos — snemeHT M mpocTtoe BeljecTBo. HaxoxkJeHue BojopoJa B Tpupoje, ¢usnyeckue U
XUMUYeCcKre CBOMCTBA, MpUMeHeHHe, CTIoco0bI ToyyeHust. KucioTsl U com.

MonsipHbiii 00bE€M Ta30B. PacuéThbl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckre CBOMCTBA BOJbL. Boma kak pactBoputenb. PacTBopel. HackllljeHHbIe U HEHACHILLIEHHbIE
pactBopsl. PacTBopuMoOCTh BelllecTB B Boge. MaccoBasi [j0/is BelllecTBa B pacTBope. XMMHUUeCKHe CBOKWCTBA
Bozbl. OcHoBaHus. Ponb pacTBOpOB B IpUpoOZe M B JXKU3HM 4YesoBeKa. KpyroBopoT BoAbl B IpUPOJE.
3arpsisHeHue NMPUPOAHbIX BoJ. OXpaHa ¥ OUMCTKAa MPUPOHBIX BOJ.

Knaccudukanmss ~ HeopraHuueckux — coeivHeHui.  Okcugbl.  Kraccudwukaius ~— OKCH/IOB:
coneobpasymoie (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U Hecoseobpa3ytoie. HoMeHKIaTypa OKCHJOB.
dusnyeckre U XMMUUeCKHe CBOMCTBA OKCU/OB. [TonyueHre OKCHz0B.



OcHoBanus. Knaccudukaiys OCHOBaHMM: IIE/I0UM M HepacTBOpHMMbIe OCHOBaHUs. HomeHKnaTypa
ocHoBaHuM. Pr3nuecKre U XMMHUYECKHe CBOKWCTBAa OCHOBaHWM. [losyueHre 0CHOBaHUM.

Kucnotel. Knaccudukanms kvcnor. HomeHknatypa Kucior. @usnueckve M XUMUUYECKHe CBOMCTBA
kucort. Psg aktrueHocTu MetasuioB H. H. bekertosa. [TonydyeHue KUC/IoT.

Comu. Homenknarypa cosert. dr3nueckre ¥ XUMAYeCKre CBOUCTBA costel. [Tosmyuenue comnen.

I'eneTrueckas CBSI3b MeXX/Y K/laCCaMH HeOpPraHU4YeCKUX COeJHeHUM.

XumuuecKuti 3kcnepumeHm:

KauecTBeHHOe Ofpe/ie/ieHde Cojiep)KaHus KHUC/opoJa B BO3ZAyxXe, TojyueHWe, coOupaHue,
pacrio3HaBaHHe W U3ydyeHHe CBOWCTB KHC/I0pO/a, Hab/rofieHre B3aUMOZIeMCTBUS BEIeCTB C KUCIOPOAOM U
yCJIOBUSI BO3HUKHOBEHWsI W TIpeKpaljeHusi TopeHUs (TI0)kapa), O3HaKOMJeHHe C o0pasljaMu OKCHZOB H
OTMCaHWe WX CBOWCTB, TIO/yueHWe, coOMpaHue, pacrio3HaBaHWe U U3yueHHe CBOWCTB BOJOPOAA (ropeHHe),
B3aUMOJeNCcTBUe BojgopoZa C okcuaoM Meau (II) (BO3MOXKHO UCMHOb30BaHME BU/€OMATepUAOB),
HabsroieHre 00pa3LoB BellecTB KOJIMYeCTBOM 1 MOJb, MCC/IeZloBaHHe 0COOEHHOCTel PAaCTBOPEHUs BeIleCTB
C Ppas/iMyHOM pPACTBOPMMOCTBIO, TIPUTOTOBJIEHWE pPACTBOPOB C OMpeeléHHOM MaCcCOBOM [l0Jier
PacTBOPEHHOI'O BellleCTBA, B3aUMOJEWCTBME BOJAbI C MeTa/ulaMM (HaTpyueM U KajbliieM) (BO3MOXXKHO
WCTIO/b30BaHUe BH/leOMaTepyasnoB), HCCie[joBaHHe 00pasl0oB HeOpraHWYeCKUX BeIeCTB pa3/IMuHbIX
K/IacCOB, Habmro/leHre W3MeHeHUs OKpaCKd WHAWKATOPOB B PACTBOpaxX KHUC/IOT U Ilesioueld, H3yueHHUe
B3aumogeiictBusi okcuza meau (II) ¢ pactBopoM cepHOM KHC/IOTBI, KUCJIOT C MeTaljlaMH, peakLUi
HeuTpa/au3aly, I0JyuyeHue HepacTBOPUMBIX OCHOBAHWM, BbITeCHEHHE OJHOr0 MeTala [pPYIMM U3
pacTBopa CO/H, pellleHHe S3KCIIepUMEHTA/bHBIX 3a/ad Mo Teme «BakHeliMe Kiaacchl HeOpraHWYecKuX
CcoeIMHEeHUM».

ITepuoguueckuii 3aKoH 1 I[lepuoguuecKas cucreMa XuMHUecKux 1emeHToB [[. 1. MeHeneeBa.
CrtpoeHue aToM0B. XuMu4veckasi CBsisb. OKHC/IUTE/IbHO-BOCCTAHOBHUTE/IbHbIE PeaKIuu

[TepBble MOMBITKU K/IaCCU(PUKALIMA XUMUYECKUX 371eMeHTOB. [ToHsATHe 0 rpymnmnax CXOJHbIX 37IeMEeHTOB
(L1es10uHBIe U II]eJIOYHO3eMesbHbIe MeTalljibl, TajJoreHbl, UHePTHbIE ra3bl). JeMeHThl, KOTOpble 00pa3yoT
amdoTepHble OKCUbI U TUAPOKCH/BIL.

[Tepyuomnueckuit 3akoH. [lepuoanueckasi cucrema xummudeckux snemeHToB [I. . MeHpeneesa.
KopoTkonepuosHas U AnvMHHONeproAHast ¢popmbl [leproanueckoil ccTeMbl XUMUUECKUX 3/eMeHToB [1. U.
MenpeneeBa. [Teprogp! 1 rpymnsl. @rU3nueckuid CMbICI HOPSAKOBOIO HOMepa, HOMEPOB Mepro/ia U FPYIIIIb
3/1eMeHTa.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. V30Torbl. DnekTpoHbl. CTpoeHue 3/1eKTPOHHBIX 000/10ueK
aToMoB nepBbIX 20 xuMHUueckux 31eMeHTOB [Tepuoanueckoi cuctemsl [. Y. MeHgeneeBa. XapakTepucTHKa
XHMMHUYECKOT0 3/IeMeHTa 110 ero noJio>keHuto B [Tepuoanueckoit cucteme /1. YI. MeHnpeneeBa.

3aKOHOMEpHOCTM M3MeHeHMsl pajuyca aTrOMOB XUMHYECKHWX 5JIEeMEHTOB, MeTa/UIMueCKux |
HeMeTa/lJTMUeCKUX CBOMCTB I10 TPYIINaM U MepruoiaM.

3Hauenve Ilepuoguyeckoro 3akoHa | Ilepuofgyueckod CHUCTeMbl XUMHYECKHMX 3JIEMEHTOB [JIs1
pasBUTHUS HAYKU U NpakTUKU. [. V1. MeHzeneeB — yuéHbli U rpaKaHUH.

Xumuyeckasi cBsisb. KoBaneHTHasi (TOsipHass M HeNOJsIpHAasi) CBSI3b. JJIEKTPOOTPHLIATENbHOCTh
XUMUYECKHX 371eMeHTOB. VIoHHas CBS3b.

Crenenb okucneHusi. OKHUC/IATETbHO-BOCCTAHOBUTE/bHbIE peakluu. IIporeccel OKuCIeHusi U
BOCCTaHOB/IeHUsl. OKMC/IMTeU YU BOCCTaHOBUTEH.

XumuuecKuii 5KcnepumeHm:

n3yueHre 00pas3l[OB BeleCTB MeTa//IOB W HeMeTa/JioB, B3aWMO/IeHICTBUe TUJPOKCHAA I[MHKA C
pacTBOpamMM KHWCJIOT W IIjesioueld, TpOBe/leHHe OIMbITOB, W/IFOCTPUPYIOIIUX TMPHUMepPbl OKUCIUTE/bHO-
BOCCTaHOBHUTE/IbHBIX peakLUi (rOpeHre, PeakLiy Pa3/io>KeHUsl, COeJUHEHNs).



MesicnpedmemHuble cessu

Peanuszanusi MexnpegMeTHBIX CBfi3eld MpPU M3yYeHMM XMMUU B 8 Kijacce OCYLIeCTBJISIeTCS uepe3
WCTO/b30BaHUe KaK OOLUX ecTeCTBeHHO-HAyUHBIX TMOHSTWM, TaK U TOHSTUM, SIBJISIOLIMXCS CUCTEMHBIMU
JJ151 OT/e/IbHBbIX IPeJMETOB eCTeCTBEHHO-HAYUHOT0 LIUKJ/IA.

OO01me ecTeCTBeHHO-HayuHbIe TIOHSATHS: HayuHbId (DaKT, THMOTe3a, TeOpHs, 3aKOH, aHa/M3, CUHTE3,
KIaccUUKaLusi, TepUOAUYHOCTb, HAO/IO/leHWe, SKCIIePUMEHT, MO/e/TMpOBaHue, W3MepeHue, MO/eb,
sIBJIeHYe.

dusuKa: marepusi, aTOM, 37€KTPOH, NPOTOH, HEWTPOH, WOH, HYKJWJ, U30TOIbl, PaJM0aKTHBHOCTb,
MOJIeKYJla, 3JIEKTPUUeCKUN 3apsifi, BeIecTBO, Telo, O0bEM, arperaTHoe COCTOSIHWE BelllecTBa, ras,
¢u3nyeckre BeJIMUMHBI, eAUMHULbI U3MepeHUsi, KOCMOC, MJIaHeThl, 3B83/bl, CoJHIIe.

Buonorusi: poTocuHTes, apixaHue, buocdepa.

l'eorpacdusi: atmocdepa, ruspocdepa, MUHepasbl, TOPHbIE IOPO/bI, [10JIe3HbIE MCKOIaeMble, TOI/IUBO,
BO/IHbIE PeCypChlI.

9 KJIACC

BemecTBo M XUMHUYeCKas peakius

[Tepuoauueckuii 3akoH. [lepuoauueckasi cuctemMa Xxumudeckux snemeHToB [I. U. MeHzesneesa.
CrpoeHre aTOMOB. 3aKOHOMEDHOCTM B HW3MEHEHHWH CBOMCTB XWMUUYECKHMX 3/IEMEHTOB TMepBbIX TPEX
MepUoZiOB, Kasusl, Ka/lbLysl U UX COeJUHEHUM B COOTBETCTBUU C T10JI0’KeHHeM 37ieMeHTOB B [lepuogrueckoii
CUCTeMe Y CTPOEHHEeM HUX aTOMOB.

CrpoeHue BellecTBa: BUABI XWUMHUUECKOM CBSI3U. THMbl KPUCTAJJIMUECKUX DELISTOK, 3aBUCHUMOCTb
CBOWCTB BellleCTBa OT TUMAa KPUCTa/UIMYECKOU PeIIETKU U BUJja XMMHUUYECKOU CBS3U.

Knaccudukauys ¥ HOMeHK/IaTypa HeOpraHW4yecKuX BelecTB. XUMHUUeCKHe CBOMCTBAa BeLEeCTB,
OTHOCSIIIIMXCSL K Pa3/IMUHBIM KjlacCaM HeOpraHWuYeCKUX COeZJMHeHWH, TeHeTH4ecKasl CBSI3b HeOpraHW4yeCKUX
BeLL|eCTB.

Knaccugukanyss XuMHUUeCKWX peakLMM 110 pas3/IdyHbIM IpU3HakaM (M0 YMCIy UM COCTaBy
yUaCTBYIOIMX B peaklUu BeLeCTB, IO TEIIOBOMY 3(QeKTy, M0 U3MEeHEHUI0 CTelleHeill OKUC/IeHUs
XUMUUYECKUX 3JIeMEHTOB, M0 00paTHMOCTH, TI0 YYaCTHIO Karanau3aTropa). JK30- U IH/A0TepMHUECKHe
peakiuy, TePMOXUMHUUeCKHe ypaBHEHUSI.

[ToHsiITHE O CKOPOCTH XMMHYECKOW peakiyu. [ToHsTHe 00 0OpaTUMbIX U HEOOPAaTHUMBIX XUMUYECKUX
peakiusix. IloHATHEe O TOMOreHHBIX W TeTeporeHHbIX peakuusx. [loHsitue o katanuse. IloHsATue o
XMMUUECKOM paBHOBecHMH. DakToOpbl, BAUSIOIIME Ha CKOPOCTb XUMMUECKON peaklUd U TOJI0XKeHHue
XUMHYECKOr0 PaBHOBECHS.

OKHCUTETbHO-BOCCTaHOBUTE/IbHBIE peakLuy, 3JIeKTPOHHBIN 6anmaHc OKMCJIUTEeTbHO-
BOCCTAaHOBUTE/bHOM peaklyu. CocTaBleHWe YpaBHEHWM OKUC/IUTeIbHO-BOCCTAHOBUTE/BHBIX peakLUid C
WCTIO/Tb30BaHHEM MeTO/la 3/IeKTPOHHOTO OasiaHca.

Teopusi 3/1eKTPOIUTUUECKON AUCCOLMALMU. ODJIEKTPOJIMThI U He3MeKTPOIuThl. KaThOHBI, aHUOHBI.
MexaHy3M [ucCOLMaLiMy BelleCTB C Pa3/MUHbIMU BHJAMM XUMHUYeCKOM CBsi3U. CTemneHb AMCCOLMALIMM.
CurnbHble U c/iabble 371eKTPOJIUTHI.

Peaxiiuu MIOHHOTO OOMeHa. Y C/IOBUS POTeKaHUs peaki[iii IOHHOTO 0OMeHa, T0JIHbIe ¥ COKPAII|EéHHbIe
VOHHbIe ypaBHeHMs peakiuidi. CBOICTBa KHUC/IOT, OCHOBaHWN W COJlel B CBeTe TIpe/CTaBjeHHil 00
3JIEKTPOJIMTUYECKOH Aucconanui. KauecTBeHHble peakijuy Ha MOHBI. [IoHATHE 0 rUpo/M3e CoJlel.

XumuuecKuii 5KcnepumeHm:

O3HAaKOMJIEHHE C MOJe/sIMU KPHCTa/JIMYeCKUX PelIETOK HeOPraHWYecKHWX BeLeCTB — MeTas/uiIoB U
HeMeTa/I7IoB (rpadguTa U anmasa), C/IOXKHBIX BeIecTB (XJ0pHa HaTpus), MCC/ie/JoBaHHe 3aBUCUMOCTH
CKOPOCTM  XMMHUYECKONM  peaklMd OT  BO3ZJEWCTBUS  pa3MYHbIX  (PAKTOPOB,  HCC/eflOBaHUe
5/IeKTPOINPOBOHOCTH PacTBOPOB BellleCTB, NpoLjecca AUCCOLMALMN KUCJIOT, 11jeJIouel U cojiel (BO3MOXKHO
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WCI0/Ib30BaHre BU/Ie0 MaTepuasioB), TPOBeJleHHe OMbITOB, WIIHOCTPUPYIOLIMX TIPU3HAKK TPOTeKAHUS
peakiii MOHHOTO oOMeHa (oOpa3oBaHMe OcajKa, BbIJe/eHWe ra3a, oOpa3oBaHWe BOJbI), OIIBITOB,
WITIOCTPUPYIOIIMX ~ TIPUMEPbl  OKWC/IUTEe/IbHO-BOCCTAHOBUTE/IbHBIX — peakiuii  (ropeHue,  peakluu
pasnoXKeHUsl, COeJUHEHUsI), pacrio3HaBaHMe HeOPraHUUeCKHUX BeleCTB C MTOMOLbI0 KaUYeCTBEeHHbIX pPeakKLUii
Ha MOHBI, pellieHre KCIepuMeHTabHbIX 3a/au.

HemeTannbl ¥ UX COeJUHEHUSA

OOiast xapakTepucTHKa ranoreHoB. Oco0eHHOCTM CTpPOeHMsl aTOMOB, XapaKTepHble CTereH!
okucsieHusi. CTpoeHue U (r3nuecKrde CBOMCTBA MPOCTHIX BEIeCTB — rajioreHoB. XUMHUUeCcKde CBOMCTBA Ha
npuMepe xJjiopa (B3auMo/eliCTBHMe C MeTa/ulaM{, HeMeTajlaMu, Iiesnouamu). XsopoBogopo[. CosnsHas
KHC/0Ta, XMMHAYeCKHe CBOWCTBA, M0/lyueHue, IpruMeHeHre. [leiicTBre X/i0pa U XJIOPOBOZIOPO/ia Ha OpraHu3M
yesioBeKa. BakHel1111e X/IOPU/IbI M X HAXOXKAEHHe B IIPUPO/e.

OO61iast xapakTepucThka 3neMeHTOB VIA-rpyribl. Oco6eHHOCTH CTpPOeHMsI aTOMOB, XapaKTepHble
cTerieHd oOkucieHUs. CTpoeHue W (U3MUYECKHe CBOMCTBA MPOCTHIX BeLIECTB — KUCJIOPOAA U Cephbl.
AnnoTtpornHbie MOAUMUKALMK KUCIOpOJa U cepbl. XUMUUeCKHe CBOMCTBa cepbl. CepoBOJopO/, CTPOeHUe,
¢usnyeckre W XUMHUYeCcKHe CBOMCTBAa. OKCHZBI cepbl KaK IMpeJCcTaBUTeNd KUCIOTHBIX OKCHZOB. CepHas
KWCMOTa, (GuU3MyecKrhe MW XUMHUeckKue cBoiicTBa (oOljue Kak TMpejCTaBUTeNs] Kjacca KUCIOT U
crietruyeckre). XUMUYeCcKUe peaklyy, JieXkall[ie B OCHOBe IPOMBIIIIEHHOTO criocoba MmoyyeHust CepHOU
KUCJIOThI. [IpMeHeHre cepHOU KUC/IOThI. CONMM CepHOM KUC/IOThI, KaueCTBeHHAsl peaklysi Ha Cy/b(aT-hoH.
HaxoxxgeHve ceppl UM e€ coeUHEHU B TMpupoje. XUMHUUeCKOe 3arpsi3HeHUe OKpY)Karolleil cpejibl
COeJIMHEHUSIMU Cepbl (KUC/IOTHBIe [IOXKAM, 3arpsi3HeHue BO3/yXa U BOJOEMOB), CIOCOOBI ero
rpeioTBpaLLeHUsI.

OO01ast xapakTepucTuKa 31eMeHTOB VA-rpymmbl. Oco0eHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbie
CTelleHW OKHWC/IeHUs.. A30T, paclpocTpaHeHWe B TpupoJe, (unyeckue W XHUMHYeCKue CBOWMCTBaA.
KpyroBopor asora B mnpupoje. AMMMAK, ero ¢u3nueckue M XUMUYECKHe CBOWCTBA, IOAy4YeHHUE WU
npuMeHeHre. Conmv aMMOHMS, UX (U3MUecKre M XUMHUYeCKHe CBOMWCTBa, mMpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHbI aMMOHHUA. A30THasi KHUC/IOTa, eé TosiyyeHue, (U3NUeCcKhe U XUMHUYeCcKue CBOWCTBA
(oOume Kak TIpeACTaBUTENS Kjacca KHUCIOT W crelududeckue). Vicrosmb30BaHWe HUTPATOB U COJIeH
aMMOHHMSI B KaueCTBe MHUHepaJbHbIX yZ0OpeHH. XuUMHUecKoe 3arps3HeHHe OKpY’Karollel Cpefbl
coelMHEeHUsIMM a30Ta (KUCIOTHbIE [IOXKAHW, 3arps3HeHre BO3/yXa, IMOUBbI W BofoémoB). docdop,
asuioTporiible Moaudukaimu docdopa, ¢usnueckue U xumuuyeckue couctBa. Okcup docdopa (V) u
dochopHasi KucioTa, pusmueckue U XUMUUeCKHWe CBOMCTBa, mosyueHue. Vcronb3oBaHue (ocdatoB B
KaueCTBe MUHEPAJIbHBIX y/100peHHiA.

OO01iast xapakTepucTHKa 31eMeHTOB IVA-rpyrimbel. OCOOEHHOCTH CTPOEHHMsSI aTOMOB, XapaKTepHbIe
CTerleHW OKWC/IeHUs. YTJIepo/, a/UIoTpPOoNHble MOAW(UKALIUY, PacCIpOCTpaHeHWe B MpUPOJe, (r3nueckre 1
XUMUUYecKre CBoWcTBa. Azcopbuus. Kpyrosopor yriepoza B ipupoje. OKCUbI yriepofa, ux Gusnueckue
Y XUMHUeCKUe CBOWCTBa, [lefiCTBHME Ha >KMBble OPraHM3Mbl, TMOJIyueHHWe U MpUMeHeHHe. JKOJIOoruueckuie
npobyiemMbl, CBsi3aHHble C OKcuzgoMm yriepozga (IV), rumore3a rnobanbHOrO TIOTeNyIeHWsS K/IMMara,
TIapHUKOBBIN 3P eKT. YTobHasi KUCI0Ta U eé Ccomu, ux (u3nueckre U XMMAYeCKUe CBOMCTBA, MOydyeHre 1
npuMeHeHue. KauecTBeHHasi peakiivst Ha KapboHaT-uoHbL. Vcrosb30BaHWe KapOOHATOB B OBITY, MeAULIVHE,
TIPOMBILLLJIEHHOCTH U CeJTbCKOM XO035HCTBe.

[TepBOHauUanbHBIE TIOHATHSI 00 OPraHNUECKUX BeIeCTBaX Kak O COeMHEHUsIX yriepoja (MeTaH, 3TaH,
3TWJ/IEeH, aljeTU/IeH, 3TaHo/, IIMLePyH, YKCyCHas KucioTa). [IpuposiHble UICTOUHUKY YT/1eBOOPO/0B (YTroJb,
TIPUPO/IHLIM Ta3, HeTh), MPOAYKTHI MX TiepepaboTKu (OeH3UH), UX POJib B OBITY U TIPOMBIIITIEHHOCTH.
[MToHsATHE 0 OMOOTMUECKH Ba)KHBIX BeIlleCTBaX: KUpax, Oeskax, yryieBojax — ¥ UX PO/ B )KU3HU UesloBeKa.
MarepuanbHOe eJUHCTBO OPraHMUeCKrUX ¥ HeOpraHMyeCkux CcoeZIMHeHM.



Kpemuuii, ero ¢usnyeckue U XuUMUUeCKUe CBOWCTBA, ToJjiyueHuWe W mpuMeHeHue. CoeguHeHUs
KpeMHUs B ripupogie. O6mmue npescTaBienus: 06 okcuge kpemaus (IV) u kpeMHueBo# kucore. CUIMKATHI,
WX WCI0/Ib30BaHUe B OBbITY, B TPOMBILIIEHHOCTH. BakHelllMe CTpOUTe/bHble MaTepuasbl: KepaMHKa,
CTEKJI0, IIeMeHT, 0eToH, kesie300eToH. [Tpob6ieMbl 6e301acHOr0 UCITO/Tb30BAHUS CTPOUTE/TBHBIX MaTepHasioB
B [TIOBCEJHEBHOW JKW3HMU.

Xumuueckuti 3kcnepumeHm:

u3yueHue o00pa3lioB HeOpraHWYeCKUX BeLecTB, CBOWCTB COJISHOW KHUCJ/IOTbI, TIpOBe/leHHe
KaueCTBEeHHBIX peakl[iil Ha XJIOpU/-UOHbI U Hab/MI0/leHre MPU3HAKOB MX TIPOTEeKaHUsl, OTIbIThI, OTPaXKatoliie
dbu3nyeckie W XUMUUeCKHMe CBOMCTBa TajloTeHOB W UX CoefiuHeHWH (BO3MOXXHO HCIIO/Ib30BaHHe
BH/IEOMaTepHasioB), O3HAKOMJIEHHe C oOpasijamMyd XJIOpUAoB (TaJoreHWJ0B), O3HAKOMJIEHHWe C oOpasiamu
ceppl U eé coeAuHeHUsIMH (BO3MOXKHO HCIIO/Ib30BaHHE BHU/ieOMaTepHasioB), HabJIrofieHre Mporecca
o0yr/ivBaHusi caxapa T0j] JelCTBHeM KOHLIEHTPHPOBAaHHOW CepHOM KHC/IOThbI, W3yueHHe XHUMHUeCKHX
CBOMCTB pa30aB/IeHHOM CEepHOW KWCJIOThI, TIPOBeJieHHe KaueCTBeHHOW peaklud Ha CynabdaT-uoH U
HabJrofleHre TpU3HaKa eé MpoTeKaHWsl, 03HAKOMJ/IeHHe C (pU3nueCcKUMM CBOMCTBaMU a30Ta, Gocdopa u ux
coelMHEHUH (BO3MOXKHO UCIIO/Ib30BaHWE BHJeOMarepuanoB), obpa3lamMu a30THBIX U (OCHOPHBIX
ynoOpeHuli, momydyeHue, cobupaHue, pacrio3HaBaHHWe U U3yueHWe CBONCTB aMMuakKa, IIpOBe/ileHue
KaueCTBEHHbIX peaklMii Ha MOH amMMOHUA U (ocdaT-uoOH M H3yyeHHe TIPU3HAKOB WX IIPOTEKaHMUS,
B3aUMO/IeMICTBUEe KOHLIEHTPUPOBAHHOM a30THOM KUC/IOTBl C Me[bl0 (BO3MOXKHO HCII0/Ib30BaHUe
BH/leOMaTepUasaoB), Hu3yueHHe Mofenell KpUCTa//IMUecKUX PpelIéToK anmasa, rpadura, QysiepeHa,
03HaKOMJIeHHe C TIPOLIeCCOM aficOpOLMM PACTBOPEHHBIX BEIIeCTB aKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM
TIPOTUBOTa3a, MojiyueHue, cobrpaHue, pacrio3HaBaHUe U U3yueHHe CBOWCTB yT/IeKUC/IOTO rasa, IpoBe/ieHue
KaueCTBeHHBIX peaklMii Ha KapOOHAaT W CUIMKAT-UOHbI W W3yueHWe TIPU3HAKOB WX IPOTeKaHUs,
O3HaKOMJIeHUe C TPOAYKLMel CWIMKAaTHOW MPOMBILUIEHHOCTH, pelleHre 3KCIepUMeHTabHbIX 3a/iay IIo
TeMe «Ba)kHelilllMe HeMeTasl/Ibl U UX COeJUHEeHHs».

MeTta/sibl M MX COeMHEHUSA

OO01iast xapakTepuCTUKa XUMHWYEeCKUX 371eMEeHTOB — MeTa/UVIOB Ha OCHOBAaHUM WX TIOJIOXKEeHUs B
[Tepuoguueckoy cucteme xumMuyeckux 3j1emeHTOB [I. VI. Mengeneesa u crpoeHusi aromoB. CTpoeHue
MeTa/uI0B. MeTa/iMueckasi CBsi3b M MeTasyTMuecKasi KpUCTaiMueckasi peréTka. J/eKTPOXUMUUeCKU psifi
HanpspkeHWH MeTannoB. Pu3nyeckre U XUMUYeCKHe CBOWCTBa MeTasioB. OOIiye criocobbl rMosyueHUs
MeTas/uioB. [ToHATHE O KOPPO3WM MeTasJIoB, OCHOBHBIE CITOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (CTasb,
YyTYH, JIOPaTFOMUHNN, OPOH3a) U MX TIpUMeHeHre B ObITY U TIPOMBIIILJIEHHOCTH.

[MTenounele MeTaybl: MonokeHWe B Ilepropnueckor cucTeMe XUMHYeCKUX sjemeHToB [I. .
MeH/jenieeBa, CTpOeHHE UX aTOMOB, HaxO)KJeHWe B rpupoje. Pusnyeckre W XUMHUYeCcKWe CBOMCTBa (Ha
rpyuMepe HaTpusi U Kanusi). OKCUbI U TUAPOKCHU/IbI HaTpUs U Kanausi. [IpumMeHeHMe 111e/I0UHbIX MEeTa/lJIoB U
HX COeMHEeHMM.

[[lenouHo3eMesibHbIE MeTa/lbl MarHUW W Kasjblui: To/okeHWe B [lepuojuueckoi cucrteme
XUMUYecKux 37emMeHToB [I. VI. MeHzieneeBa, CTpoeHHe UX aTOMOB, HaXOX/JeHHe B ripupoje. dusnueckue u
XUMUYEeCKre CBOMCTBA MarHusi U Kajblius. BakHelive coeuHeHUs1 Kanblus (OKCHZ, TUAPOKCU[, COJH).
JKécTKOCTh BOJIBI U CTIOCOOBI €€ yCTpaHeHHSI.

AmomMyHun: nonoxeHue B Ileprognueckon cucteme xuMuuyeckux sseMeHTOB [I. V. MeHperneesa,
CTpOeHHe aToMa, HaXxOXKJeHue B rpupoje. dr3nueckre 1 XMMHAYeCKHe CBOMCTBA altOMUHUS. AMQOTepHbIe
CBOMCTBA OKCH/IAa ¥ TUPOKCH/IA aTFOMUHUSI.

JKene3o: mnosoxxeHue B Ilepuoguueckoit cucrteMe XUMHUueckux 3jieMeHTOB /[I. V. MeHzesneeBa,
CTpOeHWe aToMa, HaxoXKJeHuWe B Tipupoje. Pusnueckue W XUMHUUECKHe CBOWCTBa >kene3a. OKcCU[bI,
rupoKcu bl U cou xxesesa (II) u »kenesa (III), ux cocras, CBOMCTBA U MOTyUY€eHHe.



Xumuueckuti 3kcnepumeHm:

O3HaKOMJleHHe C o00pa3ljaMyd MeTa/UIOB U CIUIaBOB, WX (U3NUYECKUMH CBOWCTBAMH, H3yueHUe
pe3y/bTaTOB KOPPO3WM MeTa/yioB  (BO3MOYKHO —HCIIOJIb30BaHWe —BHJieOMaTepuaioB), 0cObeHHOCTel
B3aUMO/IEMCTBUSI OKCHJA Kasbl[ds W HaTpUs C BOAOW (BO3MOKHO MCIOJIb30BaHME BHEOMaTepHasioB),
YCC/lefloBaHUE CBOMCTB »KECTKOM BOJIbI, ITPOLieCCca FOpPeHus »kesle3a B KUCI0po/e (BO3MOXXHO MCIO/Ib30BaHue
BH/leOMaTepuasaoB), TPHU3HAKOB TNIPOTeKaHWs KaueCTBEHHBbIX peaklMil Ha HWOHbI: MarHus, KasbLus,
amoMuHus, LWHKa, xenme3a (II) u kemesa (III), memu (II), HabsrojeHWe W oOmucaHWe TPOLIECCOB
OKpalllBaHUs IJlJaMeHU MOHaMU HaTpUsl, Kalus Y Ka/ibLus (BO3MOXXHO HCIIO/Ib30BaHKe BHJjeOMaTepyasoB),
ucciefloBaHie aM(OTepHbIX CBOMCTB THJPOKCHJA aJIIOMHUHUS M THUJPOKCHJA LMHKA, pelleHue
5KCTepUMeHTa/IbHBIX 3a/lay 110 TeMe «BakHelI111e MeTasulbl U UX COeZJUHEeHUSI».

XuMHSA U OKpyKawllas cpejaa

BeljectBa 1 MaTepuasnbl B MOBCeJHEBHOW »KM3HU uerioBeKa. besomacHoe ucrnosib30BaHue BeLeCTB U
XMMHUECKUX peaklyii B ObITy. [IepBasi MOMOIL{b MPU XUMHUUECKUX 0)KOTaX M OTPaBJIEHHUSIX.

XUMHUUeCcKoe 3arpsisHeHHe OKpYy)Karolllel cpefbl (TIpefie/ibHasi [OMyCTUMasi KOHL|eHTpalysl BellecTB,
panee — [TJK). Posib XMWY B pellieHUH SKOJI0TMYeCcKUX pobiiem.

XumuuecKuii 5KxcnepumeHm:

u3yuyeHre 06pa3LioB MaTepuasoB (CTEK/IO, CIIJIaBbl META//IOB, [IOJIMMepHbIe MaTepHarbl).

MescnpedmemHble ces3u

Peanu3anusi MeXIpeJMeTHbIX CBsi3eld MpPU WU3yYeHHMU XHMHUU B 9 Kjacce OCYIIECTB/SETCS uepes
WCII0/Tb30BaHUe KaK OOIMX eCTeCTBEHHO-HAYYHBIX TOHSATHMA, TaK W TIOHSTUM, SBJSIOLIUXCS CUCTEMHBIMU
[JIs1 OTJie/IbHBIX ITpeIMeTOB eCTeCTBeHHO-Hay4YHOI0 L{UK/Ia.

OO1mye ecTeCTBeHHO-HayuHble TIOHSTHS: HAay4HBIA (DaKT, TUTIOTe3a, 3aKOH, TeOpUs, aHa/IU3, CHUHTe3,
KIaccuUKaLus, TepUoAUYHOCTb, HAO/IO/leHWe, SKCIIePUMEHT, MO/e/MpOBaHue, W3MepeHue, MOJeJb,
siBJIeHUe, TapHUKOBBIN 3¢ (eKT, TeXHOMIOrvsl, MaTepuarbl.

du3uka: marepus, aToM, 3JIeKTPOH, TIPOTOH, HEWTPOH, WOH, HYK/W[, W30TOIbI, PaJOaKTUBHOCTD,
MOJIeKyJ1a, 3/1eKTPUUYECKUN 3aps/i, TPOBOJHUKY, MOIYIIPOBOJHUKY, AU3/IEKTPUKY, (DOTO3/IEMEHT, BellecTBO,
Tesio, 00BEM, arperaTHoe COCTOSIHHE BeIlleCTBa, Ta3, pacTBOP, PaCTBOPUMOCTh, KPUCTa//TMUeCKasl periéTka,
CryiaBbl, (U3MUECKHe BeJUUMHbI, €JUHULIbI M3MepeHusi, KOCMUUecKoe MPOCTPAHCTBO, TJIaHEThbI, 3BE37bI,
ConHige.

Bbuonorusi:  ¢otocuHTe3, pAbixaHue, 6uocepa, IKOcHMCTeMa, MHHepalbHble  yA00OpeHUs,
MHKDPO3J/IeMeHTbI, MaKPO3/IeMeHTHI, [TMTaTe/IbHbIe BellecTBa.

l'eorpacdusi: atmocdepa, ruzpocdepa, MUHEpasibl, TOPHbIE TIOPO/bI, T10JIe3HbIE HCKOTIaeMble, TOTIIUBO,
BO/IHbIE PeCypChl.
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IVTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI II0 XMMWU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
JINUHOCTHBIE PE3YJIbTATbBI
JINYHOCTHBIE pe3y/bTaThl OCBOEHHSI MPOrpaMMbl OCHOBHOrO o0Oiriero o0pa3oBaHHsI [OCTWUTAlOTCS B
xozie 00yueHHs] XUMHUU B eJUHCTBe y4eOHOM M BOCIIMTATEe/IbHON JeATeNbHOCTH B COOTBETCTBUH C
TPaJVLMOHHBIMU POCCHUMCKUMU COLIMOKY/IBTYPHBIMM M [ YXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMH,
NPUHATBIMA B OOIeCTBe TMpaBWIaMHU W HOPMaMM TIOBEJEHHSI M CIIOCOOCTBYIOT —TIpoLjeccam
CaMOII03HAHUSI, CAMOPa3BUTHS U COLMaM3aliiy 00yJaroIyxcsl.
JINYHOCTHBIE pe3y/bTaThl OTPaKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOZCTBOBAThCS CHUCTEMOMN
MO3UTUBHBIX L[€HHOCTHBIX OPHUEHTAalMi M pacllMpeHHe ONbITa JesTeJIbHOCTU Ha eé OCHOBe, B TOM
YyKC/le B YacTu:
1) naTpHOTHYeCKOro BOCIIUTAHHA:
L|leHHOCTHOT'O OTHOILIEHUS] K OTeYeCTBEHHOMY Ky/IbTYPHOMY, UCTOPUYECKOMY M HayYHOMY Hac/le/lvIo,
TIOHUMAaHUs 3HaYeHUs] XMMUYeCKOW HayKU B )KM3HW COBPEMEHHOr0 00IecTBa, CriocCOOHOCTH BaZeTh
JloCTOBepHOM MH(OpMaLyeil 0 rnepejoBbIX JOCTH)KEHUSIX U OTKPBITMSX MHPOBOM U OTeUeCTBEHHOMU
XUMUH, 3aMHTePEeCOBAHHOCTH B HAayYHBIX 3HAHUSIX 00 yCTpPOWCTBe MUpa U 00I11eCTBa;
2) rpaXAaHCKOro BOCIMTAHHUSA:
NpeJCTaB/eHUss O COLMalbHbIX HOpPMax M IpaBW/IaX MEX/IMUHOCTHBIX OTHOLLIEHWM B KOJITIEKTHBE,
KOMMYHUKAaTBHOM KOMITETEHTHOCTH B OOILECTBEHHO TII0JIe3HOW, yueOHOMCC/Ie/I0BaTelbCKOM,
TBOPUECKOH U APYTUX BU/AX AeATebHOCTH, TOTOBHOCTH K pa3HO00Opa3HOW COBMECTHOM /IesiTe/TbHOCTH
IIPY  BBIMOJIHEHWM YyueOHbIX, IM03HaBaTe/NbHbIX 3afau, BBINOJHEHUMM XUMHUYECKHX SKCIIePHMEHTOB,
CO3J]aHMH Y4ueOHbIX MTPOEKTOB, CTPeM/IeHHs K B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOIIIY B MPOL{ecce 3TOM
yueOHOM [1esITe/TbHOCTH, TOTOBHOCTH OLIeHWBAaTh CBOE TIOBeJIeHHe U TOCTYIIKKA CBOMX TOBApHILed C
TMO3ULMM HPaBCTBEHHBIX U MPaBOBbIX HOPM C YYETOM OCO3HaHUS NOC/IeACTBUM MTOCTYIIKOB;
3) leHHOCTH HayYHOI'0 MO3HAHUA:
MUPOBO33peHYeCKHe T[pe/iCTaB/IeHUsl O BeljecTBe M XWMUYeCKOM peakliid, COOTBETCTBYHOLLMe
COBPEMEHHOMY YPOBHIO Da3BUTHsI HayKM W COCTaBJSIIOLME OCHOBY [yIsl INOHHMMaHWS CYL{HOCTH
HayYHOUW KapTHWHBI MHpa, TpeJCTaBlIeHUsT 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS TPUPOJBI,
B3aUMOCBS351X UesioBeKa C IPUPOJIHOMN Cpefiol, O PO/ XMMUH B MIO3HAHWM 3TUX 3aKOHOMEPHOCTEW;
TI03HaBaTe/IbHbIe MOTUBBI, HallpaB/ieHHbIe Ha TIOTyuyeH’e HOBBIX 3HaHUW 110 XUMUH, He0OXOUMble /IS
00BsICHeHUS] HaOJ/IIOJjaeMbIX TIPOLIECCOB W SIBJIEHWH, TI03HaBaTebHOW, WH(OPMALMOHHOW U
YUTaTeTbCKOW KY/IbTYpPhl, B TOM UYHC/Ie HAaBBIKOB CAMOCTOSITE/IbHOM PaboThl ¢ yueOHBIMH TeKCTaMy,
CNpaBOYHOM JIUTEPATyPOH, JOCTYITHBIMU TeXHUUECKUMHU CpeJiCTBaMK MH(OPMaLMOHHBIX TeXHOI0TUH;
UHTepec K O0OyyeHMIO U TI03HaHWIO, JIIOOO3HATeNbHOCTb, T'OTOBHOCTH U CIOCOOHOCTH K
camM000pa30BaHMIO, TIPOEKTHOW U MCC/Ie[0BaTeNbCKOM [1esiTe/IbHOCTH, K OCO3HAaHHOMY BbIOODY
HarpaB/IeHHOCTH 1 YPOBHsI 00yueHus B [Ja/IbHeNIIIeM;
4) popMHupOBaHUs KY/JIbTYPbl 30POBbSI:
OCO3HaHWe 1[eHHOCTH >XM3HU, OTBETCTBEHHOTO OTHOLLIEHUSI K CBOEMY 3/I0pPOBbIO, YCTaHOBKM Ha
3/l0pPOBbII1 00pa3 >KU3HH, 0CO3HAHUE I0C/IeJCTBHUI U HENpUSTHE BPeHBIX MPUBbIUEK (yroTpebieHus
a/IKOTO/Is, HApKOTHKOB, KypeHHsl), HeoOXOJUMOCTH COOJIIOZieHus] TIpaBW/ 0e30MacHOCTH  TIpH
oOpaleHny ¢ XMMUYeCKUMH Bell[eCTBaMU B ObITY U peasibHOM JKU3HHY;
5) TPyA0BOro BOCIIUTAHUSA:
VHTepec K MPaKTUUeCKOMY M3y4eHUI0 NMpodeccuid U TpyJa pasW4yHOIO poja, YBaKeHHe K Tpyny U
pe3y/bTaTtaM TPYZAOBOU /leATeNbHOCTH, B TOM UMC/Ie Ha OCHOBe MPUMeHeHUs1 NpeIMeTHbIX 3HaHUW 110
XVMUH, OCO3HaHHBIM BBIOOD WH/MBH/YalTbHOW TPAeKTOPHM TIPOJO/DKEHUsT 00pa3oBaHUS C YUETOM
JTMYHOCTHBIX MHTEPECOB W CMOCOOHOCTH K XWUMWH, OOILeCTBEHHBIX WHTEPECOB M TOTPeOHOCTeH,
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yCIeIrHOW Mpo¢eCCHOHANBHON [IeSITe/IbHOCTH W Pa3sBUTUS HEOOXOAWMBIX yMeHHid, TOTOBHOCThb
a/larTUPOBAThCs B Mpo(deCcCHoHanbHOM cpejie;

6) 3K0/10rMuUecKoro BOCIUTAHUA:
9KOJIOTMYecKy 1iesiecoobpa3Hoe OTHOLIeHHe K TMPUPoJie KaK UCTOYHHKY JKM3HU Ha 3emsie, OCHOBe eé
CYILIeCTBOBaHHUS, MTOHMMaHUe I[eHHOCTH 37I0pOBOro M Oe3oracHoro obpasa »KM3HH, OTBETCTBEHHOE
OTHOIIEHWe K COOCTBEHHOMY (U3MUYECKOMY U TICUXWUYeCKOMY 37I0POBBIO, OCO3HaHWE I1[eHHOCTH
cobsrofieHust paBuU/ Oe30rMacHOro ToBefeHUsi TIpU paboTe C BelecTBaMU, a TakKKe B CHUTYaLUsX,
YTPOXKaIOLUX 3J0POBbIO U KU3HU JIFO/Iel;
CTIOCOOHOCTH TIPUMEHSITb 3HaHHS, I[I0JydyaeMble TIPM M3y4YeHWM XUMWH, [/ pelleHus 3ajad,
CBSI3aHHBIX C OKpY’Karollleld NIPUPOJHOMN CpefioM, [/1s TIOBBIIIEHNs] YPOBHS 3KOJIOTUYECKOU KY/bTYPBI,
0CO3HaHWs TJI00a/bHOrO XapakTepa 3KOJOTHYeCKUX IpobjeM U MyTed WX pellieHus MOCPeCTBOM
MeTO/I0B XMMHH, 3KOJOTMYeCKOro MbIIIEHUs, YMeHUsI PYKOBOZJCTBOBaTbCSl UM B I103HaBaTe/bHOM,
KOMMYHUKaTHUBHOMN U COLIMA/IbHOM TTPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI
B cocraBe MeTanpeiMeTHbIX pe3y/bTaTOB BbIE/SIOT 3HaUMMble i (POPMUPOBAHUSI MUPOBO33PeHUs
o011leHayyHble TIOHSTHs (3aKOH, TeOpUsl, PUHLIUI, TUTIOTe3a, paKT, CUCTeMa, MPOLIeCC, IKCIIePUMEHT 1
Jpyroe.), KOTOpble HCIO/Ib3yIOTCS B eCTeCTBEHHO-HAyUHbIX Y4eOHbIX IpeZiMeTax M TO3BOJISIIOT Ha
OCHOBe 3HaHWI U3 5TUX IpegMeTOB (OPMHUPOBATh Ipe/CTaB/eHHe O L{eJIOCTHOM HayuyHOW KapTHHe
MHpa, ¥ YHUBepCaibHble yueOHbIe /1efCTBUS (TT03HaBaTe/bHbIe, KOMMYHUKATUBHbBIE, PETY/ISITUBHbIE),
KOoTopble obecrieurBaloT (OPMHpPOBaHHE TOTOBHOCTHM K CaMOCTOSTENIbHOMY TJIaHUPOBAHUIO U
OCYILeCTB/IEHUIO yueOHOM /lesiTe/IbHOCTH.

ITo3HaBaTe/IbHBIE YHHBePCA/IbHbIE YueOHbIe e CTBUS

Ba3oBble 1oruyecKue /|eliCTBUA:
YMeHHMS UCII0/b30BaTh NMPUEMBI JIOTUUECKOI0 MBILLJIEHHs [PM OCBOEHUM 3HAHWM: pacKpblBaTbh CMBbIC/I
XUMHUUECKUX TIOHATUH (BbIJeSTh UX XapaKTepHble NMPHU3HAKK, YCTaHAB/IWBATh B3aUMOCBSI3b C PYTHMHU
TIOHATUSMU), UCIIO/b30BaTh TMOHATUSL [T OOBSICHEHUsI OT/eNbHBbIX (DaKTOB M SIBJIEHUM, BbIOWPATh
OCHOBAHHSI M KpUTEepUU [/ KlacCU(PUKALMM XMMUUECKHMX BelleCTB M XUMHUECKUX peakLvi,
yCTaHaB/IMBaTh MPUYUHHO-C/Ie/ICTBEHHbIE CBSI3U MEXIY OOBEKTaMH W3yUeHHsl, CTPOUTH JIOTUUYeCKHe
paccyzeHust (MHAYKTHBHbIE, elYKTUBHBIE, 110 aHA/IOTHK), [leflaTh BBIBO/bI U 3aK/THOUEHHSI;

yMeHVe TpUMeHATb B IIpoLiecce TO3HaHUS TOHATUA (IIpeJMeTHble U MeTalpeJMeTHbIe),
CUMBOJIMUECKHe (3HaKOBble) MO/e/Id, MCIIO/b3yeMble B XHUMWH, TpeoOpa3oBbIBaTh IMPOKO
NpUMeHsieMble B XWMWU MOJe/IbHble Tpe/iCTaB/leHus] — XWMWUYeCKWW 3HaK (CHMBOJI 3JIeMeHTa),
XUMHYeckas opMysia U ypaBHeHHe XMMUUeCKOM peaklMy — MpY pelleHrnr yueOHO-TI03HaBaTeIbHbIX
3aZlad, C yY€TOM S5TUX MO/e/IbHBIX Ipe/ICTaBlIeHUM BBIAB/IATh U XapaKTepU30BaTh CYyllleCTBEHHbIE
TNIPM3HAKW U3ydaeMbIX 00BbEKTOB — XMUMHUECKUX BeleCTB M XMMUYEeCKHX peakLyii, BbIAB/ATh 00Ive
3aKOHOMEPHOCTH, MPUYMHHO-C/Ie[ICTBEHHble CBSI3M W MPOTHBOPEYMs B H3ydyaeMbIX Mpolieccax M
SIBJIEHUSIX.

Ba3oBble ncciejoBaTe/1bCKUe AeMCTBUA:

yMeHHe HCIO/b30BaTh I10CTaB/eHHble BOIPOChl B KauyecTBe HWHCTPyMeHTa IIO3HAHHWS, a Takke B
KauecTBe OCHOBBbI /151 ()OPMUPOBAaHMsI THUIOTE3bl MO T[POBepKe MPaBUIbHOCTH BbICKA3bIBaeMbIX
CY>K[,eHUl;
nproOpeTeHue OTbITa 10 MJIAHMPOBAHKIO, OpPraHU3alvy U MPOBeIeHHI0 YUeHNUeCKUX SKCIIepUMEeHTOB,
yMeHHe Ha0O/oflaTh 3a XO/OM TIpoLjecca, CaMOCTOSITEIbHO TPOTHO3WMPOBAaTh €ro pe3ysbTar,
¢dopmynupoBath 0000IeHHsT W BBIBOJBI T0 pe3y/bTaTaM IPOBeEHHOTO OIbITa, HMCC/Ie[0BAHKS,
COCTaB/IATh OTYET O NPOZiesIaHHO pabore.
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Pa6ota c uadopmanueii:
yMeHHe BbIOMpATh, aHA/JIM3UPOBATh M WHTEPIPETUPOBATh MH(GOPMALIMIO pa3/WYHBIX BUJOB U (opm
rpeJCTaB/ieHNs], TI0JiyyaeMyl0 W3 pasHbIX MCTOUHUKOB (HayuHO-TIOMYJIipHasi —JMUTeparypa
XMMHUUECKOT0 COZlepyKaHusl, CIIpaBOuUHble Tocobusi, pecypchl VIHTepHeTa), KPUTUUYECKU OLIeHUBATh
NIPOTUBOPEUMBYIO 1 HEJJOCTOBEPHYIO MH(OPMALIUIO;
yMeHHe TIPUMEHSIThb pa3/iyHble MeTObl W 3arpochkl TP TOWCKe W 0TOOpe WHGpOpPMaLud U
COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOJUMBIX /JIsI BBLIMOJIHEHMS] Y4eOHBIX W T103HABaTe/NbHBIX 3afiay
orpeZleIéHHOTO TUMA, MpUobOpeTeHWe ombiTa B 00/1aCTH  UCIO/b30BaHUs HMH(GOPMAaLMOHHO-
KOMMYHUKaTUBHBIX TEXHOJIOTHM, OBJ/afleHHe KYJIbTYPOM aKTUBHOIO HCII0/Ib30BaHUsl DPa3/INYHbIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITeJIbHO BBIOMPATh ONTUMABHYIO OpMy TpeZcTaBieHUs UH(GoOpMarin
Y WITIOCTPUPOBaTh pelllaeMble 3a/jaud HeC/IOKHbIMK CXeMaMH, JuarpaMMaMu, ApyruMu (popmamu
rpaguKy ¥ UX KOMOMHALUSIMY;
yMeHHe HCII0/b30BaTh M aHaIW3MpoBaTh B Mpoliecce yueOHOM U MCCIe[0BaTeNbCKOM /lesiTeTbHOCTH
MHGOPMALIMI0 O B/MSHUM TMPOMBILIIEHHOCTH, CelbCKOr0 XO03fMCTBAa U TPAHCIIOPTa Ha COCTOSIHUE
OKpY>Karollleld TPUPOJHOM CpeJpbl.

KoMMyHHUKaTHBHbIe YHUBepCa/IbHbIe YUeOHbIe JelCTBHA:
yMeHHMs 3aZlaBaTh BOIIPOCHI (B X0/e Auajora u (WIM) JUCKYCCHH) TI0 CYIIIeCTBY 00CY>KJaeMOi TEMBI,
(hopMyIMpOBaTh CBOU TPe/J/I0’KEeHUS] OTHOCUTEIbHO BBINOJHEHHUsI IIPe/J/I0’KeHHO! 3a/iaul;
yMeHHsl TIpe/iCTaB/sATh IOJlyuyeHHble pe3y/bTaThl [103HABAaTeIbHOM [IeITe/IlbHOCTU B YCTHBIX U
MUCbMEHHBIX TEeKCTax; JlesaTh Mpe3eHTalji0 pPe3y/bTaTOB BHITIOJHEHHS XUMUYEeCKOTo 3KCTriepuMeHTa
(;1aboparopHoro ormeita, j1abopaTopHO paboThl MO MCC/IEAOBAHMIO CBOMCTB BellecTB, y4yeGHOro
TPOEKTa);
yMeHHss yueOHOrO COTpyJHMYECTBA CO CBEePCTHUKAMH B COBMECTHOW IIO3HaBaTebHOU U
MCC/Ie/[OBaTe/TbCKON /IeTe/IbHOCTU TIPY PellleHNH BO3HUKAIOLIUX Mpo0sieM Ha OCHOBe y4éTa OOL[uX
WHTEpecoB M COIJIaCOBaHUsI TMO3ULuil (00CyXAeHusi, oOMeH MHEeHUSIMU, «MO3TOBbie IITYDPMbI»,
KOOp/IMHALUsSI COBMECTHBIX [eMCTBUH, orpefie/ieHHe KpUTepreB I0 OLieHKe KauecTBa BbITOJIHEHHOMN
paboThI U ApyTHe).

PerynsiTuBHBIE YHUBepCa/IbHbIE YUeOHbIe AeHCTBHA:
yMeHHe CaMOCTOSITeJIbHO — Ofpefie/iATh  LieJId  JIesiTe/IbHOCTH, TJIAaHWPOBaTh,  OCYIIECTBIISTS,
KOHTPOJIUPOBATh Y TMPU HeoOXOJUMOCTH KOPPEeKTHUPOBATh CBOIO [ieSITeNIbHOCTh, BbIOWpaTh Haubomee
3¢ dekTrBHBIE CTIOCOOBI perieHUs] yueOHBIX M TI03HABaTeNbHBIX 3a7lay, CAMOCTOSITEJIBHO COCTAB/ISITh
WM KOPPEeKTHPOBAaTh Tpe/JIOKEeHHBbINM aJrOpyUTM [eMCTBUM IIPU BBINOJIHEHWM 3a/laHuld C YY€TOM
TIOJTyYeHUs] HOBBIX 3HAHUM 00 u3yuyaeMbIXx OOBEKTaX — Bel[eCTBaX U peakLUsiX, OLIEHWBATh
COOTBeTCTBUE IIOJIyYeHHOr0 pe3yJsibTaTa 3asiBJIeHHOM LieJld, YMeHHe MCII0/Ib30BaTh U aHa/lIu3UpOBaTh
KOHTEKCTBI, IIpeJjlaraeMble B YCJIOBUY 33/laHUM.

IMPEAMETHBIE PE3YJ/IBTATHI
B cocraBe TipeAMeTHBIX pe3yJbTaTOB [0 OCBOEHHIO 00s3aTeNbHOTO  CO/leprKaHUs,
YCTaHOBJIEHHOTO  JaHHOW  (eJepambHOM  paboueil  IMMporpaMMol,  BBIJE/SIOT:  OCBOEHHbBIE
00yuaromyMHUCs Hay4yHble 3HaHWS, YMEHUs W CIIOCOOBI JIeMCTBUH, crielibudecKue Jjis MpeMeTHON
obmactu «XuUMUSI», BU[IbI [eSTEJLHOCTH TIO0 TIOJIyYeHWI0 HOBOTO 3HAHUWS, €ro WHTeprpeTalyy,
rpeoOpa30BaHUIO U TIPUMEHEHUIO B Pa3/IMUHbIX YUeOHBIX U HOBBIX CUTYaLUsIX.
K koH11ly o0yueHus B 8 Ki1acce ripe/iMeTHbIe pe3y/bTaThl Ha 0@30BOM YPOBHE /I0/KHBI OTPaXkaThb
Cc(hOpMHPOBAHHOCTD Y 00yUarOIIUXCS YMEeHUH:
-pacKpbiBaTb CMBIC/I OCHOBHBIX XUMWUECKUX TIOHATUM: aTOM, MOJieKy/a, XUMUUeCKU 3/1eMeHT,
MIPOCTOE BeLeCTBO, CJIO)KHOEe BeleCcTBO, CMeChb (OAHOPOAHAs M HEOJHOPOJHas), BaJeHTHOCTb,
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OTHOCUTeJIbHasi aTOMHasi U MOJIeKyJisipHasi Macca, KOJMUeCcTBO Bell[eCTBa, MOJb, MOJIIpHasi mMacca,
MaccoBasi [I0Jii XMMHYECKOrO 3jieMeHTa B COeAWHEHWH, MOJSIPHBI 00BEM, OKCHJ, KHCJIOTa,
OCHOBaHHWe, COJib, 3JIEKTPOOTPULIATENIbHOCTb, CTEeMeHb OKUCJIeHHS, XUMHUUecKas peakLys,
K/accupuKalysl peakLWid: peaklUM COeJUHEHMs, peakLUu pas3/oXKeHWs, peakluM 3aMelleHus,
peakuy oOMeHa, 9K30- U YH/IOTEPMUUYECKHe peaki[uH, TeryioBod 3(h(deKT peakiuu, SAPO aToma,
3/IEKTPOHHBIN CJI0M aTtoMa, aTOMHasi opOuTanb, pafiuyC aToMa, XUMUYecKas CBsi3b, TOJSPHas |
HeroJIsipHasi KOBaJIeHTHasl CBsA3b, MOHHAsl CBsA3b, WOH, KAaTHMOH, aHWOH, pacTBOpP, MaccoBas [0/
Bell|eCTBa (TPOLIeHTHAasl KOHLIeHTpalusi) B pacTBOPE;
-WITFOCTPUPOBaTh B3aUMOCBSI3b OCHOBHBIX XMUMHWUECKUX TOHSTUM W TPUMEHSITb 3TW TOHATHS TpU
OIMCaHWY BelleCcTB U X NpeBpallleHul;
-UCI0/Ib30BaTh XWMHUYECKYH0 CHMBOJIMKY /[JI1 COCTaBjieHUss (OpMy/a BellecTB U ypaBHeHHUI
XUMHUUECKUX peakLuii;
-OTipe/ie/iiTh BaJIeHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBIX COeJUHEHUsIX, CTeleHb OKHC/IeHUS
3JIEeMEHTOB B OWHApHBIX COEJUHEHUSX, TPHUHA/JIe)XHOCTh BEIIeCTB K OIpeJeIéHHOMY K/acCy
coeZiMHeHWI 1o ¢opmy/aM, BHUJ XUMUUECKOW CBsSi3M (KOBa/ieHTHasi U MOHHAasl) B HEOpPraHW4eCKHUx
COeJUHEHUSIX;
-packpeiBaTh cmbica Ilepuoguueckoro 3akoHa [l. V. MeHpeneeBa: JeMOHCTPUPOBAThb TTOHUMaHUe
MepuoJnuecKol 3aBUCMMOCTH CBOMCTB XMMHUUECKUX 3/IEMEHTOB OT UX mojoxkeHust B [Tepuoguueckoit
CUCTeMe, 3aKOHOB COXPaHEHHsI MacChl BeleCTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIDHOTO
y4eHUs1, 3aKOHa ABOrazpo;
-ONMChIBaTh W XapakTepu3oBaTh TabimuuHyr ¢opmy Ileproguueckoil CUCTeMbl XUMUYECKUX
3JIEMEHTOB: pa3/iMuaTh TOHATUS «TJaBHas moArpymma (A-rpymma)» U «mnobouHas moarpynma (b-
rpymmna)», Manble W OoJblIMe Mepyuobl, COOTHOCUTb 0003HAueHHsi, KOTOpble MMEIOTCsl B Tabmmile
«Ileproguueckass cucrema xumuyeckux snemeHtoB [I. WM. MeHgeneeBa» C€  UYUC/IOBBIMU
XapaKTepUCTUKaMU CTPOeHHs] aTOMOB XMMHUYeCKUX 3/IeMeHTOB (COCTaB U 3apsifi siipa, o0lijee YKUC/I0
3/IeKTPOHOB U pacripeie/ieHue UX M0 3JIeKTPOHHBIM CJI0SIM);
-Kraccu(ULIMpoBaTh XUMUUECKUe 3/IeMeHThbl, HeOpraHuyeckue Bell[eCTBa, XMMUUeCKUe peakiuu (1o
YKC/IY ¥ COCTaBY YYaCTBYIOILMX B PeaKlMy BelleCTB, M0 TeryioBoMy 3G ¢eKTy);
-XapakKTepu30BaTh (OMMChIBaTh) OOI[Me XWMUYeCKHe CBOWCTBA BEILECTB pa3/IMUYHbIX KJ/IaCCoB,
MO/ATBepXKJasi OMKUCaHWe MpHUMepamMH MOJEKYJISIDHBIX ypaBHEHWW COOTBETCTBYHOLIMX XUMHUYECKUX
peaxLui;
-[IPOTHO3MPOBATh CBOMCTBA BeILeCTB B 3aBUCMMOCTH OT MX KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH
MpOTeKaHHsI XMMUUeCKUX MpeBpallleHnH B Pa3/IMUHbIX YCI0BUSX;
-BBIUMC/IATb OTHOCUTEbHYIO MOJIEKY/ISPHYH0 W MOJISIPHYHO MacChl BeIeCTB, MaCCOBYHO JOJIHO
XUMHUUECKOT'0 37ieMeHTa 1o ¢opMyJie coeJMHeHMs, MaCCOBYIO JIOJIF0 BellleCTBa B pacTBOpe, MPOBO/IUTh
PacuéThl 10 YPaBHEHUIO XMMHUUYEeCKOU peakiuy;
-[IPMMEHAITb OCHOBHBIE OIepali MbICUTeIbHOW [esiTeIbHOCTU — aHaiu3 U CUHTe3, CpaBHEHUe,
0000111eHre, cUCTeMaTH3alu0, KaacCu(UKaLiio, BbIsIB/IeHHe PUUMHHO-C/IeICTBeHHBIX CBs3el — /Jist
M3y4yeHUs] CBOMCTB BellleCTB M XMMHWUYECKUX peaklyii, eCTeCTBeHHO-Hay4YHble MeTO[bl MO3HaHUS —
HabJTroZIeHre, U3MepeHre, MOZIe/TMPOBaHKe, SKCIIeEPUMEHT (peaslbHbIN U MBICTIEHHBIN);
-C/Iej0BaTh MPaBUJIaM I10/Tb30BaHUS XMMUYECKOW TIOCYZ0M 1 1TabopaTOpHBIM 000pyJOBaHHUEM, a TaKKe
npaBuiaM oOpailjeHdsi C BellleCTBAaMM B COOTBETCTBUM C UWHCTPYKLUSMH 110 BBITIOJTHEHUIO
nabopaTOPHBIX XUMHUYECKUX OTTBITOB I10 TMOTyUYeHUI0 U cCOOMpaHuio ra3000pa3HbIX BellecTB (BOJ0po/ja
M KHUCI0po/a), TIPUTOTOBJIEHHIO PAacTBOPOB C OIpe/ie/IéHHONM MacCOBOM [l0/iel pacTBOPEHHOTO
Bell|eCTBa, IUIAHMPOBAaTh U IIPOBOAUTHL XMMHYECKHe 5KCIIePUMEHTHI 0 Paclio3HaBaHHIO PacTBOPOB
1esioueid ¥ KUC/IOT C MOMOILBI0 MHAUKATOPOB (J1akMyc, (peHoM(TanenH, MeTUIOpaHX U ApyTrue).
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K koHI1ly 00yueHus B 9 KJ1acce TipeJMeTHbIEe Pe3y/IbTaThl Ha 0@30BOM YPOBHE /I0OJKHBI OTPaXkaThb
c(OpPMHUPOBAHHOCTH y 00YUArOLUXCS YMEHHIA:
-pacKpbIBaTh CMBIC/T OCHOBHBIX XUMHUUECKUX TOHATUM: XUMUUECKHM 3/IeMeHT, aTOM, MOJIeKy/ia, UOH,
KaTMOH, aHWOH, TIPOCTOe BellleCTBO, CJ0’KHOE Bell[eCTBO, Ba/IeHTHOCTh, 3JIEKTPOOTPULIATE/IbHOCTD,
CTerleHb OKUC/IeHUSs, XUMUUecKasi peaklysi, XMMUUecKasi CBsi3b, TeIJioBOM 3¢ GdeKT peaklyd, MOJIb,
MOJISIDHBIM 00BEM, pacTBOpP, 37EKTPOJMUTHI, HE3NTEeKTPOMTHI, 3eKTPOUTUYECKAs /JUCCOI[HALIVS,
peakiid MOHHOTO OoOMeHa, KaTa/ln3aTop, XMMHUUeCKOe paBHOBecHe, oOpaTHMble W HeoOpaTHMbIe
peakiiiM, OKHUCIUTeTbHO-BOCCTAHOBUTE/IbHBIE peaKI[ih, OKUC/IUTe/b, BOCCTAaHOBUTE/b, OKUC/IeHHe U
BOCCTaHOBJIeHHe, a/I/IOTponusi, amdbOTepHOCTb, XHWMHUUecKasi CBsI3b (KOBaJIeHTHas, HOHHas,
MeTaJl/InuecKasi), KpUCTa/yInuecKasl peliéTka, KOppo3usi MeTayIOB, CIUIaBbl, CKOPOCTb XUMHUYECKON
peakiuu, rpefeabLHo Jornyctumasi KoHteHTparus [1/]K BelijecTBa;
-WJIFOCTPUPOBaTh B3aUMOCBSI3b OCHOBHBIX XMUMHWYECKHUX TMOHATUA W TIPUMEHSITh 3TU TIOHSITHS TIpU
OMMCAHUU BelleCTB 1 WX MpeBpalljeHul;
-UCMO/b30BaTh XUMUUECKYI0 CHUMBOJIMKY JJii COCTaBjaeHuss (opMyn BeleCTB U ypaBHeHUU
XUMUUECKUX PeaKiiuii;
-oTpe/ie/IiTh BaleHTHOCTh U CTeleHb OKUCIeHUS] XUMUUECKHX 3/IEMEHTOB B COeJUHEHUSIX Pa3/TMUHOTO
COCTaBa, TMPUHA/IEXKHOCTb BellleCTB K OIpe/e/IéHHOMY KacCcy coefuHeHWM Mo ¢dopmysaM, BUJ
XUMUUECKOHN CBsI3U (KOBa/leHTHasi, UIOHHasi, MeTa/l/InuecKasi) B HeOpraHu4eCKUX COeIMHeHUsIX, 3apsif
MOHa 10 XUMHUecKoi opmyJie, XapakTep Cpe/ibl B BOJHBIX paCTBOpax HEOPraHUYECKUX COeJUHEeHUM,
THUT KPUCTA/UTUUECKOM PeIIéTKU KOHKPeTHOTO Bell[eCTBa;
-packpbiBaTh cMbIci Ilepuoguueckoro 3akoHa [|. W. MeHjeneeBa W JIeMOHCTPUPOBATh €ro
MOHMMaHWe: OIMUChIBaTh M XapaKTepu3oBaThb TabiuuHyio ¢opmy Ilepuoguueckoil CHUCTeMbI
XUMAYECKMX 37IeMEHTOB: pa3/MuaTh TOHATUS «TJaBHas ToArpymnma (A-rpymma)» W «1mobouHast
nogrpyrmma (b-rpyrmrma)», Masibie U 60JIbIIHE TEPUO/IBI, COOTHOCUTb 0003HaUeHUs], KOTOPbIe UIMEIOTCS B
rnepuoAuyveckoil TabsuIle, C UMC/IOBBIMU XapaKTePUCTHMKaMH CTPOEHWsS aTOMOB XHUMHUUECKHX
3/IEMEHTOB (COCTaB U 3apsifi sifipa, o0Illee YKC/IO 3JIEKTPOHOB U pacripe/ie/ieHre WX M0 3J1eKTPOHHBIM
CJ105IM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B M3MEHEHWM CBOWCTB 37IEMEHTOB W MX COeJUHEHUN B
ripefiesiaXx MaJibIX TePUO/IOB U TJIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB,
-Krmaccu(pULIMpoBaTh XMMHUUECKUe 3/IeMeHThbl, HeOpraHudeckue Bell[eCTBa, XMMHUeCKUe peakiuu (1o
YHCIY M COCTaBy YYaCTBYIOI[MX B peaklUU BelecTB, MO TerioBoMy 3(deKTy, 1Mo W3MeHeHUIO
CTereHer OKWUC/IEHUS XUMUUECKHX 37IEMEHTOB);
-XapaKTepu30BaTh (OMUCKIBATh) 001IHe U crieldruUecKre XUMHUUeCKHe CBOKMCTBA MPOCTBIX U CJIOXKHBIX
BeIl[eCTB, TIOATBEp)KJas OIWCaHWe TIpUMepaMH  MOJIeKY/SPHbIX W  HWOHHBIX  ypaBHeHUM
COOTBETCTBYHIOIUX XUMHUUECKUX Peaklvii;
-COCTaB/IsITh ypaBHEHHUsl 3/IeKTPOJUTUUECKOW [AWCCOLMALIMMA KHUC/IOT, Lieiodyeid U CoJiel, TMOJHble U
COKpaIlléHHbIe YPaBHEHHUs peakluidi HWOHHOrO OOMeHa, ypaBHEHWs peakivid, TOZATBep>KJaroIIuX
CyllleCTBOBaHHE TeHeTUUeCKOW CBSI3W MeXK/y BellleCTBaMHy Pa3/MUHbIX K/1aCCOB,;
-pacKpbiBaTh CYIIHOCTb OKUCJ/IUTE/bHO-BOCCTAHOBUTE/BHBIX peakl[uii TMOCpPeJCTBOM COCTaBJIeHUs
3JIEKTPOHHOTO OasiaHca 3TUX peaKInii;
-[IPOTHO3MPOBATh CBOMCTBA Bel[eCTB B 3aBUCHMMOCTU OT WX CTPOEHUSl, BO3MOKHOCTU IPOTEKaHUs
XUMUUeCKUX TIpeBpallleHUuid B pa3/IMUHbIX YCIOBUSIX;
-BBIUUC/IAT OTHOCHUTEBbHYH0 MOJIEKY/ISIDHYI0O U MOJIIPHYKO MacChl BeleCTB, MacCCOBYH [0JIIO
XUMHUYECKOT0 3/iIeMeHTa Io (opmyJ/ie coeZJMHEHHs], MAaCCOBYIO /I0/TH0 BellleCTBa B paCTBOPe, MPOBOAUTh
PacuéThl 10 ypaBHEHUIO XMMHUUYEeCKOW peakiuy;
-co0JTFOIaTh TIPaBUJ/Ia TIO/Ib30BAHUSI XMMUUYECKOH TIOCY/I0M U JTabopaTOpHBIM 000py/J0BaHHEM, a TaKXKe
mpaBua oOpallleHHsi C BeleCTBAMH B COOTBETCTBMM C MHCTPYKIUSIMM TIO  BBITIOJTHEHUIO
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71ab0paTOPHBIX XMMHUUECKHUX OITBITOB TI0 TIOYUeHHI0 ¥ cOOMpaHHIo ra3000pa3HbIX BelecTB (aMMUaKa
Y yTJIEKUCJIOTO Ta3a);

-[IPOBOJIUTh peakl{iu, MOJTBep)KJarolie KauyeCTBeHHbI COCTaB pa3/IMYHbIX BeLecTB: paclio3HaBaTh
OTBITHBIM MYTéM XJI0pWA-, OpomMuj-, noaui-, kapboHar-, pocdar-, cunukar-, cynbdar-, TUAPOKCH-
VIOHBI, KaTUOHbI aMMOHUSI M MOHBI U3YYEeHHBIX MeETa/uIOB, MPUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HeOpraHUuYeCKHX BelllecTB;

-[IPUMEHSAITb OCHOBHbIE OIepalii MbICIUTeTbHOW [JesiTeIbHOCTU — aHaiu3 U CUHTe3, CpaBHEHHe,
06006111eHre, cuCTeMaTH3al|Io, BbIsIB/IeHHe IPUUMHHO-C/Ie/ICTBEHHBIX CBsI3el — /ISl U3y4eHHs CBOWCTB
BeIleCTB M XWMHUECKMX peakliii, eCcTeCTBeHHO-Hay4yHble MeTO/bl T03HaHWs — HabJo/ieH e,
V3MepeHue, MOZle/IMpOBaHye, SKCIIepUMeHT (peasbHbIN U MBIC/IEHHBIN).
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TEMATHUYECKOE INTAHUPOBAHUE 8 KITIACC
KonunyecTrBo yacoB
No HaumeHoBaHue pa3/ie/ioB M TeM OnekTpoHHbIe (MU poBHIe)
n/n NMPOrpamMMblI Bcero KonTponeHbie | IIpakTideckue oOpa3oBaTe/IbHbIE PeCypPChI
padoThI padoThI
Pa3pen 1. IlepBoHayasibHbIe XUMHUECKHE TIOHATHSA
X — )
1.1 ecif?;om]:::;alj 1(1) ;II:I:II;eCKOI‘/’I 5 2 Bubmorexa LIOK
' P https://m.edsoo.ru/7f41837c
JlesiTeNIbHOCTH UesioBeKa
bubmmoreka IIOK
1.2 B 15 1
CLICCTEA 1 XHMUHECKUE peakiiin https://m.edsoo.ru/7f41837c
Wtoro no pa3peny 20
Pa3pen 2. BaxkHeliliue npe/CTaBUTe/Td HEOPraHUYeCKHUX BellecTB
51 Bo3ayx. Kucnopoa. ITonsitrie 06 5 bubmoreka LIOK
' OKCHIax https://m.edsoo.ru/7f41837c
29 Bopgopog. I[TouaTre o KUcioTax u 3 1 bubmoreka [IOK
' ComAx https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [ToHsiTHE 00 c 1 1 bubmoreka [IOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIe K/1aCChl HeOPraHUYeCKUx 1 1 1 Bbubmoteka LIOK
' coeIMHeHui https://m.edsoo.ru/7f41837¢c
Wtoro no pa3peny 30

Pa3gen 3. Ilepuoanueckuii 3aKoH U [Tepuoguueckas cucreMa XuMuueckux 31eMeHToB /I, 1. MeHpeneeBa. CTpoeHHe aTOMOB.

Xumnueckas cBfizb. OKHC/IUTE/THBHO-BOCCTAHOBUTE/IbHbIE peaKIuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[TeproanuecKuii 3aKOH U

31 [Teprogyueckas cucrema 7 bubmoreka LIOK
' XUMHUUEeCKUX 3y1eMeHTOB /1. 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
30 Xumunyueckas cBsizb. OKMCIUTETbHO- 3 bubmoreka IIOK
' BOCCTaHOBUTE/IbHbIE PeaKLuU https://m.edsoo.ru/7f41837c
bubmoreka IIOK
" 15
TOTO TO PAsAeNy https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpems 3 Bubmorexa LOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 KVIACC

No KosmuecTBO yacoB D/IeKTPOHHEBIe
n/ HaumeHnoBaHue Pa3Ae/jI0B 1 TeM MPOrpaMmabl B KOHTpOﬂbH HpaKTHHECKI/I (uﬂq)pOBbIE)
cero
I r ble paboThI e paboTbI o0pasoBaTe/bHbIe
pecypchbl
Pa3pen 1. BemjecTtBo U xXuMH4yecKue peaknuu
[ToBTOpEHME U yrTybO/eHre 3HaHUH OCHOBHBIX Bubmmorexa LIOK
1.1 P yry 5 1 https://m.edsoo.ru/7f41a63
pasziesioB Kypca 8 kiacca 5
bubnuoreka IIOK
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX peaKLUi 4 https://m.edsoo.ru/7f41a63
6
OneKTpo/IMTAYeCKasi AUCCoLMaLysi. XumMudeckre Bubmorexa LIOK
1.3 P A HHat. 8 1 1 https://m.edsoo.ru/7f41a63
peakiuu B pacTBOpax 5
Nroro nio pasgeny 17
Pazpgen 2. HemeTa/uibl M UX COeJUHEHMS
OO0111ast XapaKTepPUCTUKA XUMHUECKUX JIEMEHTOB Bubmmorexa LIOK
2.1 H P P 4 1 https://m.edsoo.ru/7f41a63
VIIA-rpynrsl. I'ajioreHst 5
OO011jas1 XapaKTePUCTUKA XUMHUUECKUX 37IEMEHTOB Bubmorexa LIOK
2.2 H P p - 6 https://m.edsoo.ru/7f41a63
VIA-rpynmel. Cepa 1 eé coelUHeHUS 6
23 OO0111as1 XapaKTePUCTUKA XUMHUUECKHX 371eMeHTOB V A- 7 1 bubnmoreka LJOK
' rpynmnbl. A30T, hocdop ¥ UX coeJuHeHUs! https://m.edsoo.ru/7f41a63
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6

OO0111ast XapaKTepUCTHKa XUMHUECKUX JIEMEHTOB

bubnmoreka LJOK

2.4 . 8 https://m.edsoo.ru/7f41a63
IVA-rpynmel. Yriepos U KpeMHUHR U UX COeiMHeHUs 6
Wtoro no paspeny 25
Pa3zaen 3. MeTaaibl U HX COeJUHEHUA
bubmoreka [JOK
3.1 OO611e cBOMCTBA MeTaslJIOB 4 https://m.edsoo.ru/7f41a63
6
bubnmoreka LJOK
3.2 Baknetiie MeTanibl U UX COeUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Wtoro no pasgeny 20
Pa3pen 4. Xumus 1 oKpyxamwujas cpeja
bubmoreka LJOK
4.1 BelllecTBa 1 MaTepyasibl B )KU3HU YejioBeKa 3 https://m.edsoo.ru/7f41a63
6
Wtoro no pa3zeny 3
bubmoreka [JOK
Pe3epBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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ITIOYPOYHOE IVTAHUPOBAHUE

8 K/IACC
N Ko/mmvecTBo yacos Jlata JnekTponHbIe udppoBLIe
n/_n Tema ypoka Beero KoHTpo/ibHbIe IIpakTHueckKue 3yueHus o0pasoBare/bHbIe
padoTsI padoThI pecypchl
1 [Ipegmet xumun. Posb XMMHUH B )KU3HU 1 buboteka IIOK
yesioBeKa. Tera u BeljecTBa https://m.edsoo.ru/ff0d210c
2 ITonsaTHe 0 MeTOZax NO3HAHUS B XUMUU 1 BuGmorexa LIOK
A https://m.edsoo.ru/ff0d227e
Ipa ec 6ota Ne 1 «I1 60
3 B EaIgZHI;ToKZITH T/IéMbI og Ell) a]ZI:IJIin lza " 1 Brbmorexa LIOK
parTop P bat https://m.edsoo.ru/ff0d23dc
J1abopaTopHBIM 060PYJOBaHHEM»
4 Yuctelie BerjecTBa U cMecu. CriocoOsl 1 Bubmmoteka [JOK
paszeneHust cMecei https://m.edsoo.ru/ff0d26ca
IT 6 Ne 2 «P
5 CNE’S::; l(lzzliﬂlﬁje OeT ?)III/ICT:I/I foi?ee};foﬁ 1 BuGaworexa LIOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
buboteka IIOK
6 Arto oJie 1
TOMBT M MOTICRYJIRT https://m.edsoo.ru/ff0d2a6¢c
7 XuMHUUecKue 371eMeHThI. 3HaKU (CMBOJIBI) 1 Bubnmoteka [JOK
XUMHUUECKHUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U coXKHBIE BelecTBa 1 BuGmorexa LIOK
P m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKY/ISIPHOE YUYeHUe 1 BuGmorexa LIOK
P y https://m.edsoo.ru/ff0d2d50
3 .
10| Xunsecan popuyna. Banenriocns arovon | 1 Biibnorera LIOK
pMyna. https://m.edsoo.ru/ff0d2eae
XUMHUUECKHX IEMEHTOB
1 OTtHocuTe/bHAsE aTOMHas Macca. 1 bubmoteka LIOK

OTHocuTebHas MOJIEKYJ/IADHAs Macca

https://m.edsoo.ru/ff0d323c
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MaccoBas A10J11 XUMHUYeCKOoro 3jieMeHTa B

bubnuoteka IIOK

12
CcoeIMHeHUU https://m.edsoo.ru/ff0d350¢
13 Konnuectso Berjectsa. Monb. MosisipHast bubnmuoteka IIOK
Macca https://m.edsoo.ru/ff0d5230
14 du3nyeckKre U XUMHUYeCcKre siBJIeHUs. bubnmuoteka IIOK
XumHuecKas peakLys https://m.edsoo.ru/ff0d37fa
15 [Ipy3HaKu U yCI0BUS TIPOTEKaHUS bubnmuoteka IIOK
XUMHYECKUX peaKLii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUs MacChl BEILleCTB. bubnmuoteka IIOK
XuMHUUeCcKre ypaBHEeHUs https://m.edsoo.ru/ff0d3b88
17 BrrurciieHyst KosiMuecTsa, MaccChl BelljeCTBa bubnmuoteka IIOK
T10 YPaBHEHMSIM XUMUUECKUX peaKL{ii https://m.edsoo.ru/ff0d5708
Kraccudvkarys XumuuecKux peakiui
18 (coenvHeHwMs1, pa3/ioKeHusl, 3aMelleHus Brbmiorexa LIOK
A P ’ ™ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4éHbIii-
19 3H HKﬂorl:e }IfICT 260%1 : ei]::H Brbmorexa LIOK
H AHCT. Hj https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aLys 3HaHUH
20 KonTposneHasi pabota Nel o Teme «BeljectBa Bubmmoreka LJOK
Y XUMUYeCKHe peakLfn» https://m.edsoo.ru/ff0d4290
Bo3gyx — cmecs rasos. Coc o3fyxa.
21 KI/IC’IJI'I}(;XO MBHEI\ZEHTBI/I I 02?“1(3): Beﬂy;(CTBO Bubmorexa LIOK
POA P . ) https://m.edsoo.ru/ff0d448e
O30H
o N
22| rcnopona (peartm oxcnes, ropere) BrGoresa LIOK
PoAa (peakty - Top ' https://m.edsoo.ru/ff0d4614
ITonsATHE 00 OKCHIAX
C 6
I I B 10K
patop P ) https://m.edsoo.ru/ff0d497a
[TpumeHeHue KucIopoja
24 TertoBoit 3¢h(heKT XUMHUUECKOH peakivy, bubmoteka LIOK

TMOHATHE O TeEpPMOXHUMUUYECKOM YPABHEHNH,

https://m.edsoo.ru/ff0d4790
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3K30- ¥ SHAOTEPMUUECKUX PpeaKLUAX

TormiBo (Hed Tk, yroib U MeTaH).

buboreka IIOK

25 3 6
ArPAHEHME BO3AYXA, CTOCODRT €ro https://m.edsoo.ru/ff0d4c4a
MpeIoTBpal|eHUsT
IIpa eckas pabota Ne 3 110 Teme
26 IE)IOIJ(ITI:I;HI/IKE 2206; aHue Krlldc;oMo a Bubmiorexa [IOK
«
y . P Poas, https://m.edsoo.ru/ff0d4ae2
M3yueHHe ero CBOUCTB»
27 Bogopog — 3/1eMeHT U IIPoCToe BelleCTBO. Bubmmoreka LJOK
HaxoxxzeHue B ipupoze https://m.edsoo.ru/ff0d4dd0
78 du3nueckre ¥ XUMHUECKHe CBOMCTBA bubmoteka LIIOK
BogopoJa. [IpumeHeHure Bogopoa https://m.edsoo.ru/ff0d4dd0
bubmoteka LIIOK
29 I1
OFIATHE O RNCTOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocobblI ro/iyueHust BOJj0po/ia B bubmoteka LIIOK
saboparopuu https://m.edsoo.ru/ff0d4dd0
IIpa eckas pabota Ne 4 110 Teme
31 IE)IOI;ITI:IIZHHZ 2206; aHue Br([) (T) 1\0/[ a Bubmorexa LOK
«
Y . P AOPOA3, https://m.edsoo.ru/ff0d4f42
M3yuyeHHe ero CBOUCTB»
buboteka LIIOK
32 MonsipHbIii 00B6M Ta30B. 3aKOH ABOrazipo
P aap https://m.edsoo.ru/ff0d542e
B ce 00bEMa, KOJIMUeCTBA BelllecTBa
33 raj: I:Ione:: iaBezTﬁsMK ::;HHZZTBB e Bubmaorexa [IOK
. Y Y https://m.edsoo.ru/ff0d55a0
BeIIleCTBa WK 00bEMY
B e
o | s s s Bmorea 10K
pearty . https://m.edsoo.ru/ff0d5708
OTHOILLIEHUH T'a30B
35 ®du3nueckre U XMMHUUYECKHe CBOMCTBA BObI BuGmuorexa LIOK
A https://m.edsoo.ru/ff0d587a
bub OK
36 CocraB ocHoBaHwii. [ToHsATHE 00 MHUKATOpaxX momotexa I

https://m.edsoo.ru/ff0d59e2
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Boga kak pactBoputesns. HacelljeHHbIe U

37 HEeHAaCBIL|eHHbIe pacTBOpbI. MaccoBas 70/ Bubnworexa LIOK
= P paL A https://m.edsoo.ru/ff0d5b40
BeIIlecTBa B pacTBOpe
Ipa eckast pabota Ne 5 o Teme
38 IE)[ I;Tri:osie?{lie aTCTBo 0;[ C ZnMe eI8HHOU Bubmmorexa LIOK
«
P - - P p bea https://m.edsoo.ru/ff0d5eba
MacCOBOM J0/ieii paCTBOPEHHOTO BeIlleCTBa»
39 KonTposnbHasi pabota Ne2 110 Teme Bubmmoreka LJOK
«Kucnopoz. Bopopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKCH/IBI: COCTaB, KIacCU(UKaLIys, bubmoteka IIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
IMonmyuenne eCcKHe CBOMCTBa
41 KI/I;};IITHI:;IX I/(I)::;\;[;{ilxl;uaM;ol;IeTimx Bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHZIOB
4 OcHOBaHWUSI: COCTaB, KIaCCUPUKALIS, buboreka IIOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 ITosmyueHne n XMMHUUYeCKUe CBOMCTBA Bubmmoteka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, Kiaccudukarus, buboteka IIOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [MonyueHue 1 XMMUYECKHe CBOMCTBA KUC/IOT BuGmotexa LIOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeHYE): HOMEHKJIaTypa, CroCOObI Bubmmoteka [JOK
TIOJTyUeHUsI, XUMUUECKHe CBOMCTBA https://m.edsoo.ru/00ad9474
IMpaktuueckasi pabota Ne 6. Perienue
47 3KCIIePUMEHTAIBHBIX 3a/au [0 Teme buboteka IIOK
«OCHOBHBIe KJIaCChl HEOPraHUYeCKHUX https://m.edsoo.ru/00ad9b7c
coe/liHeHUN»
48 I'eneTnueckas CBA3b MeXy KjlacCaMHu bubmoteka LIOK
HeopraHUueCcKUx CcoeuHeHUM https://m.edsoo.ru/00ad9a50
bub OK
49 O60611jeHYe U CUCTEMATH3aLMsT 3HAHUH nomotexa I

https://m.edsoo.ru/00ad9cb2
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KonrposnbHasi pabota Ne3 o Teme "OCHOBHbIE

bubnuoteka IIOK

50
K/IaCChl HEOPraHUYeCKHX CoelMHeHu" https://m.edsoo.ru/00ad9ela
Ile e 1o acc a
51 XI/II\I/)IZ:IIGCEHEL;;ETAS;ITOBHI(?II;EH?Z: 0 rpymmnax Bubmiorexa [IOK
’ Py https://m.edsoo.ru/00ad9ffa
CXO/THBIX 3JIEMEHTOB
ITepuoguueckuii 3aK0H u [Teproanuecka:
2| cucrewa xumrcans snevenmon 11, Butioeia LIOK
o https://m.edsoo.ru/00ada52c
MengeneeBa
53 [Tepuogpl, rpyIIibl, NOATPYIIIbI Bubmorexa [{OK
PUO/IpL, TPYTIIIBL TIOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenrie atToMoB. CoCcTaB aTOMHBIX siZiep. buboteka IIOK
M30TOIbI https://m.edsoo.ru/00ada342
Ctpoenue 3/1eKTpo 000/104€K aTOMO
55 BJITEMe:;/IOB lJ'IIeKpoo I;T;zxoﬁ JCIH:T:MTI ,/ZI\[/[ I]/BI Bubmorexa LIOK
proA T https://m.edsoo.ru/00ada6bc
MenpeneeBa
X
apaKTePUCTHKA XUMHUUECKOT0 BHSMQHTH o Bubmmorexa LIOK
56 ero 1oJioxxeHuto B Ilepuoguyeckon cucreme
https://m.edsoo.ru/00ada824
. Y. MeHpieneeBa
3 I1
I I e B 0K
P y B P . v https://m.edsoo.ru/00ada96e
MeHjieneeB — y4éHbIM, efjaror 1 rpakJjaHuH
P 7 . 06006
58 Ciz:le);j?;;z psz 3Ha}(1)1/11‘/’L1u /e ;ii HOCCI/II?ICKaH Bubmorexa [{OK
H P https://m.edsoo.ru/00adb33c
npoBepoyHasi paboTa
K 6oTa Ned C
59| arows, Xumumseckan comsen / Beepoccuticuan Bumorera 10K
. »
P https://m.edsoo.ru/00adb486
npoBepoyHas paboTa
60 DJIEKTPOOTPHULIATE/ILHOCTh aTOMOB Bubmoteka LIOK
XUMMUECKHX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
bub OK
61 WonHast xuMuueckas CBsi3b uomotexa L

https://m.edsoo.ru/00adac34
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bubnuoteka IIOK

2 K 1
6 OBaJIEHTHAsI TIOJISIpHasi XUMUUeCKast CBA3b https./m.edsoo.ru/00adaab8
63 KoBaneHTHast Hemo/isipHasi XMMUUeCKasi CBSI3b 1 Bubmiorexa [IOK
P https://m.edsoo.ru/00adaab8
bubnmuoteka IIOK
64 C 1
TEEHD ORMCTIERHA https://m.edsoo.ru/00adae28
65 OKHC/TUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKIun 1 Bubmiorexa [IOK
pearty https://m.edsoo.ru/00adb076
bubnmuoteka IIOK
66 @) 1
KUCTHTEIH 1 BOCCTAHOBUTE/H https://m.edsoo.ru/00adb076
P 7| . 0606
67 c;zizfaziiz p;:: 3Ha1§)1/1;1u zgiiie CTpoeHue 1 Bubmiorexa [IOK
«
H P https://m.edsoo.ru/00ad9cb2
aroMa. X¥IMUYeCKasi CBSI3b»
68 Pe3epBHEIil ypok. O60011eHe 1 1 Bubmmoreka IJOK
crcTeMaTHU3aLusi 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJ/IACC

KosmuecTBO YacoB

JeKTpoHHBIE IU(pOBHIe

Ne [Hara
Tema ypoka oOpa3oBare/bLHbIE
o/ yp Beero KonTposbHbIe IIpakTHUeckue M3yueHus P
padoTsI paboTsI pecypchbl
INepuoguueckutii 3akoH. [lepuoanueckas
1 C cp e F; ec ane Z g O.n 1 Bubmorexa LIOK
vcTeMa XUMHUeCcKHx 1emMeHToB [. .
https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTH B M3MEHEeHUH CBOWCTB

5 P . 1 Bubmoteka LIOK

XVUMHYeCKUX 37IeMEHTOB TIepPBBIX TPEX
P P https://m.edsoo.ru/00adb6b6
TIepuosioB

3 Kraccudwkaiys v HOMeHKIaTypa 1 buboteka IIOK
HEOpraHWYecKuX BelecTB https://m.edsoo.ru/00adb7e2

4 Buzbl XuMr4eckoi CBSI3U U TUITbI 1 buboreka IIOK
KPHUCTA/NTMYeCKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTposbHasi pabota Nel ro Teme

5 «IToBTOpEHUe u yriybieHre 3HaHWH 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

6 Kraccudukaiiys XAMUUeCKUX peakIifii 1o 1 buboteka IIOK
Pa3/IMUHbIM MpH3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMHUECKOH peakLyy.

7 - P peaitt 1 Bubnmuoteka IIOK

OHSITHEe O TOMOTeHHBIX U FeTepOreHHbIX
P https://m.edsoo.ru/00adbe9a
peakLusax
[ToHsITHE 0 XUMUYeCKOM PaBHOBECHH.

8 @PaKTOophIl, BAUSIOL[ME Ha CKOPOCTh 1 Bubmoreka ITOK
XUMHUUECKON peakl[iU U TI0JI0KeHHe https://m.edsoo.ru/00adc28c
XMMHYeCKOTro paBHOBeCHS

9 OKUC/IUTEIbHO-BOCCTAHOBUTEJIbHBIE 1 Bubmoteka LIOK
peakuyu https://m.edsoo.ru/00adcade

10 Teopust 371eKTPOIUTHYECKON JUCCOLMALIUU. 1 Bubmoteka LIOK

CusibHBIe U c/1abble 37IeKTPOUTHI

https://m.edsoo.ru/00adcd68
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bubnuoteka IIOK

1 VotHble ypaHeHHs peakiyi https://m.edsoo.ru/00add448
XuMHUUuecKre CBOMCTBA KUCJIOT U OCHOBAaHUM Bu6miorexa LIOK

12 i 06
B cBeTe HpeACTaBHeuH o https://m.edsoo.ru/00add5d8
37IeKTPOJIMTUYECKOW JUCCOLMaLuu
XuMuueckrie CBOMCTBA COJiel B CBeTe

Bubmoteka LIOK
13 TIpe/ICTaB/IeHHH 00 3/IeKTPOIMTHYECKOH hitos://m.e dscl)_i 1/00add8b2
JIMCCOLAALIAN DS.7 1. :
N Bubmmoreka LJOK
14 TowsHe o ruaponmse conei https://m.edsoo.ru/00add9d4
Bubmmore OK

15 O06001eHre ¥ cucTeMaTH3aLUsl 3HAaHUH htl/tlp:I;I/n: eK;S(Ii) /00addd12

16 [MpakTrueckasi pabora Ne 1. «PeieHne buboteka LIOK
9KCTIePUMeHTaJTbHBIX 3a/au» https://m.edsoo.ru/00addbfa
KonTposeHasi pabota Ne2 1o Teme Bu6morexa [[OK

17 «ONeKTPOUTAYEeCKAs AUCCOLUALIUS. https:/m.edsoo.ru/00addeco
XUMHUeCKHe PEAKL[UU B PACTBOPAX» Poee . .

18 OO01jast XapaKTepUCTHKA raJloreHOB. buboteka IIOK
XWMHUecKre CBOMCTBA Ha pUMepe XJiopa https://m.edsoo.ru/00addfe2
Xnoposogopog,. CossiHast KUC/I0Ta, Bu6miorea [IOK

19 XUMUYeCcKue CBOMCTBa, MoyueHue, https://m.eds0o.ru/00ade104
MpUMeHeHHe P .
[TpakTrueckasi pabora Ne 2 1o Teme Bu6mmorexa LIOK

20 «[TosyueHue COSTHOM KUCJIOTHI, U3yUueHUe eé https:/m.edsoo.ru/00ade348
CBOUCTB» e o .
Bbrunc/ieHusi o ypaBHEHHSIM XUMUUECKUX Bu6morexa LIOK

21 peakuuii, eC/ii OJJUH U3 peareHToB [jaH B https://m.edsoo.ru/00ade488
U306bITKe — )

2 OO011jas XapaKTepPUCTHKA 371eMeHTOB VIA- bubmoreka IIOK
TPYIIIBI https://m.edsoo.ru/00ade64a

23 H AnnoTporHbie MOAUMUKAIUU CEphI. H H H H H bubmoreka IIOK
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Haxox/jeHve cepbl U eé coeJJMHEHUH B
ripyupozie. XMMHUYecKHe CBOHCTBA Cepbl

https://m.edsoo.ru/00ade64a

CepoBofiopof, cTpoeHue, Gpu3ndeckue u

bubnmuoteka IIOK

24
XUMHUECKHe CBOHCTBa https://m.edsoo.ru/00ade802

75 Oxkcuppl cepel. CepHasi KUC/IOTa, (GU3ndecKre bubnmuoteka IIOK
Y XUMHAYeCKre CBOMCTBA, IpUMeHeHe https://m.edsoo.ru/00adea28
XuMHUuecKue peakiiyy, JieXKallye B OCHOBe

6 TIPOMBILIIEHHOTO Crocoba moyyeHust bubmoteka IIOK
CepHOU KHCIO0Thl. XMUMHUYeCKOe 3arpsis3HeHue https://m.edsoo.ru/00adec8a
OKpYJKaroIIiel cpesjbl COeJUHEHUSIMU CephbI

27 BoruncieHre MacCcoBO# 10U BBIXO/A buboteka IIOK
TIPO/IyKTa peaKkLuyu https://m.edsoo.ru/00adec8a
OO61wjast XapaKTepUCTHKA 37IeMeHTOB VA-

28 r Hrjm,l Ap30T pacn OCTpaHeHHe B TIPUPOJe Bubmorexa LIOK

Py ) » PacHpocTp . PHPOAE, https://m.edsoo.ru/00adeea6
¢usnueckre ¥ XMMUUeCKUe CBOMCTBA

79 AmMuak, ero prsnueckre U XMMHUUECKHe Bubmmoteka [JOK
CBOMCTBA, MOIy4YeHre U TpUMeHeHre https://m.edsoo.ru/00adf004
[Mpaktuueckas pabora Ne 3 o Teme

30 1?1011 yeHue aI\fMI/IaKa v3y4eHue ero BuGaworexa LIOK
«

= y s 13y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHast KUCIOTa, eé pu3nueckre U buboteka IIOK
XUMUYeCcKue CBOMCTBa https://m.edsoo.ru/00adf306
Wcrnonb30BaHre HUTPATOB U COJleld aMMOHMUSI

19 B KaueCTBe MUHEPa/IbHbIX YA00peHui. bubmoteka LIOK
XuMHUecKoe 3arpsi3HeHe OKpy»Karoleid https://m.edsoo.ru/00adf518
cpefbl cCoeIMHEHUSMH a30Ta
®ocdop. Oxkeuy pocdopa (V) u dpochoprHas

33 KI/ICJIqZ)Tl; cbmplfec(tj)mg) HPXHE\AP?quciHedJ ’ BuGmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOWCTBa, MoJTyueHue
34 Wcnonb3oBanue (ocdaToB B KauecTBe Bubmoteka LIOK

MUHepajbHBIX YA00peHuid. 3arpsisHeHe

https://m.edsoo.ru/00adfc20
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TIPUPOIHOM cpeAbl pocdaTtamu

Yrnepog, pacnpocTpaHeHHe B TIPHPOJe,

Bubnmoteka IIOK

35 o
(r3nyecKre U XUMUUECKe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcugpl yriaepoga, ux usuueckue U
36 XUMUYEeCKre CBOUCTBAa. DKOJOTUUECKHe bubnmuoteka IIOK
1po06JieMBl, CBSI3aHHBIE C OKCHJIOM yTJiepofa https://m.edsoo.ru/00adfebe
av
37 v . bubmoteka IIOK
ro/IbHast KAC/IOTa U eé cou
https://m.edsoo.ru/00ae006c
IMpaktuueckas paborta Ne 4 110 Teme
38 "1_[[)0 et pe 1O ras bubnuoreka IJOK
JIy4eHHe YIJIEKHCIIOro Tas3a.
y Y . https://m.edsoo.ru/00ae027e
KauecTBeHHasi peakijusi Ha KapOOHAT-HOH
39 [TepBoHauUabHBIE TOHATHS 06 OPraHUYeCKUX Bubmmoteka LJOK
BellleCTBax KakK O COeIMHEHUsX yIylepoja https://m.edsoo.ru/00ae054e
40 K . buboteka LIOK
eMHUI U ero coeJUHeHUs
P A https://m.edsoo.ru/00ae080a
[Mpaktuueckasi pabota Ne 5. Perenue
Al P P Bubmoteka LIOK
9KCIIepUMeHTa/bHBIX 3a/la4 [0 TeMe
P . A https://m.edsoo.ru/00ae0bf2
«BaxxHeliirie HeMeTaIbl U UX COeHEHUs»
4 KonTposbHasi pabota Ne3 1o Teme Bubmmoteka [JOK
«BakHelile HeMeTasUlbl U UX COeUHEeHUsI» https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTeprCTHKa XUMHUECKUX
43 3/7IeMeHTOB — MeTa/IoB. MeTtaueckas Bubnmoteka [JOK
CBS3b U MeTa/uInuecKasl KpUcTalimueckas https://m.edsoo.ru/00ae103e
pemiétka. Pr3nvecKre CBONCTBA META/UIOB
XuMHUecKue CBOMCTBa MeTasljIoB.
44 3 - . bubnmoteka IIOK
JIEKTPOXUMUYECKUN psif, HalpsDKeHUH
P pAA P https://m.edsoo.ru/00ae1156
MeTasljIoB
O61ue criocobbl OIy4YeHNs: METal/IoB.
B y bubmoteka IIOK
45 CruiaBbl. BelunciieHus o ypaBHeHUsIM

XUMUUYECKUX peakliii, ec/id OJUH U3

https://m.edsoo.ru/00ae1156
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peareHTOB COJIEP>KHUT IPUMeCH

Bubnmoteka IIOK
46 [ToHsATHE 0 KOPPO3UM MeTaJIOB hitps://m.edsoo.ru/00ae1278
Bubnmuoteka IIOK
47
IHenotbie MeTa/ubI https://m.edsoo.ru/00ael14b?2
Bubnmoteka LIOK
48 OKCupl ¥ TUAPOKCUBI HATPUSA U Ka/lns https://m.edsoo.ru/00ae14b2
49 [ITenouHo3eMesTbHBIE MeTa/lIbl — KalbLWi 1 Bubnmuoteka IIOK
MarHui https://m.edsoo.ru/00ael5e8
. Bubnmoteka LIOK
50 Baxknenmme coejHeHNs KabLys https://m.edsoo.ru/00ae15e8
51 H 00600611eHMEe W CHCTeMAaTH3alMsl 3HaHUI H H H H H
bub OK
52 JKEcTKOCTh BO/IBI M CIIOCOOBI €6 yCTpaHeHuUs htI/tIp:'I;I/cr);lreelfii(])i 1/00ae1886
53 IMpakTrueckasi pabora Ne 6 1o Teme Bubmoteka LIOK
"JKécTKoCTh BOZBI U METOALI €€ ycTpaHeHUs " https://m.edsoo.ru/00aelae8
Bubmoteka LIOK
54 A i
JHOMHHIH https://m.edsoo.ru/00ae1c64
55 AwmdoTepHble cBOMCTBa OKCHA U Bubmoteka LIOK
TU/IPOKCHZA https://m.edsoo.ru/00aelc64
Bubmoteka IIOK
56 XK
Geso https://m.edsoo.ru/00ae1d86
57 OKcuzbl, TUAPOKCUABI U comu xese3sa (1) u Bubmoteka LIOK
>kenesa (IIT) https://m.edsoo.ru/00ae35e6
58 H 006006111eHMe U CHCTeMAaTH3alMsl 3HaHUI H H H H H
[MTpakTrueckasi pabora Ne 7. Pelienne Bu6miorexa [IOK
59 9KCIepUMeHTa/lbHBIX 3a/lad 110 TeMe
https://m.edsoo.ru/00ae3de8
«BakHeliI1ie MeTasUIbl ¥ UX COeIUHEHUsI» PS:HN-2A500. THATIAE A8
60 BorunciieHust no ypaBHeHHsIM XMMUUECKUX Bubmoteka LIOK

peakuui, ec/iv OJJUH U3 peareHToB /jaH B

https://m.edsoo.ru/00ael750
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

U30BbITKE WU COJIEPXKUT MPUMECH.
BrruricieHus: MacCOBOM IO/ BBIXO/A

TIPO/IyKTa peaKkuyu
61 006001[eHMe ¥ CHCTeMAaTH3aLMsI 3HAHUI 1
62 KonrposnbHasi pabota Ned 1o Teme 1
«BakHelie MeTaIbl U UX COeAUHEHUS»
63 BertriectBa 1 MaTepuasbl B TIOBCeIHEBHOM 1 bubnmuoteka IIOK
>KM3HHU YyesioBeKa https://m.edsoo.ru/00ae3f50
64 XumHueckKoe 3arpsis3HeHe 0Ky Karolrei 1 bubnmuoteka IIOK
cpefbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHu 3K0/I0rM4ecKux 1 bubnmuoteka IIOK
nipobsiem https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. Obob1eHre U 1 bubnmuoteka IIOK
cUCTeMaTHU3aLys 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. Obob1eHre U 1 bubnmuoteka IIOK
cUCTeMaTHU3alys 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. Obob1eHre U 1 bubnmuoteka IIOK
cUCTeMaTHU3alys 3HaHUH https://m.edsoo.ru/00ad9cbh2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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33



IPOBEPSEMBIE TPEEOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OEPA30BATEJIbHOH ITPOT'PAMM 8 KVIIACC
Ko . .
0 OABe SEMOTO [TpoBepsieMble TIpeIMETHBIE Pe3y/IbTaTbl OCBOEHHUsI OCHOBHOM 00pa30BaTe/bHOM TPOrpaMMbl OCHOBHOTO

PoBep 0611ero obpasoBaHust

pe3yJsbTara

1 ITo Teme: «IlepBoHaUa/IbHbIE XUMUYECKHE TOHATHS»
PacKpbIBaTb CMBIC/I OCHOBHBIX XMMUYECKUX TTOHSITUI: aTOM, MOJIeKy/ia, XUMUUeCKUI
3JIeMEeHT, MPOCTOe BEILeCTBO, CJIOKHOE BellleCTBO, CMecCh (0JHOPOHAsI MU HEOJHOPO/Has),
BaJ/IEHTHOCTb, OTHOCHTE/IbHAsl aTOMHasi U MOJIeKyJIsipHasi Macca, KOJIMYeCTBO BeleCTBa,

11 MOJIb, MOJISIDHAsl Macca, MacCoBast [j0J11 XUMHUUYECKOI'0 3/ileMeHTa B COeIMHeHUH,

’ MOJISIDHBIM 00BEM, XUMUUECKast Peakliiysi, KInacCU(pUKaIUs peakiyuii: peakijuu
COeZIMHEHUsI, PeaKINY Pa3/ioyKeHUs, Peakliy 3aMell|eH s, peakliii 0OMeHa, 3K30- U
9H/I0TepMUYECKHe peaklvy, TeryioBou 3¢deKT peakiiyu, pacTBOp, MaccoBas J0Jisi
BelllecTBa (TIpoOLieHTHasi KOHI[eHTpal[1si) B pacTBope

19 W/TFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U TIPUMEHSTb 3TH
) TIOHSITHSI TIPY OMMCAHUM BELeCTB Y UX MpeBpalljeHuu
13 WCII0/1b30BaTh XUMUUECKYH0 CUMBOJIMKY /1Jis COCTaB/ieHUs1 JopMyJi Bell|eCTB U ypaBHEeHUM
) XUMUYECKUX peakiui
14 pPacKpbIBaTb CMBIC/I 3aKOHOB COXPaHEHUsI MaCChl BeleCTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
' MOJIEKYJIIPHOI'O Y4YeHUs1, 3aKOHa ABOrazjpo
1.5 OTIpe/IeNIATh BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COeJUHEHUSIX
16 K/1accuuLMpoBaTh XUMUUECKHe Peakiuu (110 YMC/IY U COCTaBy YUaCTBYIOIIUX B Peaki[uu
) BelLIeCTB, I10 Ter0BoMY 3hdeKTy)
1.7 BBIYMC/ISITh OTHOCUTETbHYI0 MOJIEKYJIIPHYIO M MOJISIDHYIO MacChl BellleCTB
1.8 BBIYMC/ISITh MAaCCOBYHO I0JIF0 XUMHUYECKOT0 37ieMeHTa 10 (popMyJie coeJMHEeHusl,
1.9 BBIUMC/ISITh MAaCCOBYIO [I0JTFO BellleCTBa B pacTBOpe
1.10 TIPUMEHSITh €CTECTBEHHOHAYUHbIe METO/IbI IT03HAHUsSI — HAa0JTI0/IeHre, U3MepeHHe,
) MOZieTMpOBaHKe, SKCIIepUMeHT (peasibHbI Y MBICTIEHHBIN)
2 ITo Teme: «Ba)kHelIIIHe Mpe/JCTaBUTE/TH HeOPraHUYeCKHX BelljeCTB»
2.1 PacKpbIBaTh CMbIC/T OCHOBHBIX XUMUYECKUX TTOHSTUN: OKCHJ, KUC/I0Ta, OCHOBaHUE, COJb
29 orpeie/isiTh MPUHA/JIe)XHOCTD BeLeCTB K Orpe/ie/IEHHOMY K/IacCy COeJUHEHU T10
' dbopmynam
2.3 KJIacCU(UILMPOBaTh HeOPraHWUecKre BelllecTBa
XapaKTepr30BaTh (OMMMChIBATh) 00IIHe XMMUUYEeCKHe CBOMCTBA BEIeCTB pa3TuUHbIX
24 KJIaCCOB, MO/TBepXK/1ast ONKMCaHKe TIPUMepaMu MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYHOIIMX XUMHAYECKUX PeaKLIUi
75 MPOTHO3UPOBATh CBOMCTBA BEILeCTB B 3aBUCMMOCTH OT UX KaYeCTBEHHOI'0 COCTaBa,

) BO3MOXXHOCTH MPOTEKaHUsI XMMHUUYECKUX MPeBPALLeHUI B Pa3/IMYHbIX YCI0BHUSX
CJlefioBaTh MpaBU/IaM I0JIb30BaHUsI XUMUUECKOW TIOCYy/10M 1 1abopaTopHbIM
obopy/j0BaHHEM, a TaK)Ke TIpaBUIaM 00pallieHus C BeIljeCTBaMU B COOTBETCTBHU C
WHCTPYKLIUSMH TIO BBITIOJIHEHUIO J1Tab0paTOPHBIX XUMHUYECKUX OTBITOB T10 MO/TyUeHU0 U

2.6 cobupaHUIo ra3000pa3HbIX BelecTB (BOJOPO/ja U KUCIOPO/ia), IPUTOTOBIEHUIO
PacTBOPOB C onpe/ie/IEHHON MacCOBOW [j0J1el paCTBOPEHHOTO BellleCTBa, [JIaHUPOBaTh U
MPOBO/IUTH XMMHUUYECKHUEe SKCIIEPUMEHTBI 110 PacliO3HaBaHHIO PaCTBOPOB 11le/I0Uel U
KHCJIOT C TIOMOIIIbIO MH/IMKATOPOB (JIaKMYC, deHosiTanerH, METUIOPaHX U JIPYTHe)
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2.7

MMpOBOOWTb paC‘-IéTbI 110 YPABHEHHIO XUMHAUECKOU peaKLn

ITo Teme: ((HepI/IOI[I/I‘—IECKI/Iﬁ 3dKOH M Hepuonnqecxaﬂ CHUCTeéMaAd XUMHYECKHX

3 /1eMmeHTOB [I. 1. MenpenneeBa. CTpoeHre aToM0OB. XMMHUYeCKas CBA3b.
OKHC/IUTEe/TbHO-BOCCTAHOBHUTE/IbHbIE PeaKIiuN»
pacKpbIBaTh CMBIC/I OCHOBHBIX XMMUUYECKUX TIOHSITUI: IJPO aTOMa, 3JIeKTPOHHBIN CJI0M
31 aToMa, aTOMHasi opOuTasTb, painyC aTOMa, XUMUUeCKasi CBsI3b, TIOJISIPHAST ¥ HETIO/ISIpHAs

’ KOBaJIeHTHas CBSA3b, 3/IEKTPOOTPULIATE/IbHOCTh, HOHHAS CBSI3b, MOH, KATUOH, aHUOH,

CTereHb OKUC/IeHUS

3.2 K/IaCCU(PUIMPOBATh XUMUUECKHE 3/IeMeHThI
OTMCBIBATh U XapaKTepr30BaTh TabmuuHy0 Gopmy Ileproanueckoii cCTeMbI

3.3 XUMHUYECKUX 3JIeMEHTOB: pa3/iMuath MOHATHUS «TJlaBHasi noArpyrmna (Arpyrmna)» u
«1obouHas roarpytma (brpyrmma)», «Maibie» U «00JIbIITHe» TIepPUO/IbI
packpeiBaTh cMbICa [Teproanueckoro 3akoHa [I.1. MeHzeneeBa: 1eMOHCTPUPOBATh

3.4 TOHMMaH1e MepruoINUeCKOr 3aBUCHUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX
rionioykeHus B [leproinueckout cucteme
COOTHOCHTBL 0003HaUeHHs, KOTOpbIe UMeIOTCs B Tab/uile «[leproguueckasi cucreMa

3s XUMUYeCKUX 3/1eMeHTOB [I.11. MeH/iesieeBa» C UMC/IOBbIMU XapaKTePUCTUKAMU CTPOEHUS

) aTOMOB XUMUUECKHX 3/IEMEHTOB (COCTaB U 3apsij sApa, obIrjee YHUC/IO 3/IEKTPOHOB U

pacrpe/ieJieHHe UX M0 371eKTPOHHBIM CJIOSIM)
3.6 OTIPe/IeNIATh CTENeHb OKUC/IEHUS 3/IEMEHTOB B OMHAPHBIX COeJUHEHUSIX
37 onpeJiensiTh BUJ XUMUYECKOM CBsI3U (KOBaJleHTHasi U MOHHAs) B HEOPraHUUeCKUX
) CcoeIMHEeHMSIX
9 KVTACC
Kopg, . .
[TpoBepsieMble MpeJMeTHbIE Pe3yJIbTaThl OCBOEHMSI OCHOBHOM 00pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOT'O
ImpoBepsaeMoro
POBEp 0611ero obpasoBanuist
pe3y/ibTaTa
1 ITo Teme: «BewiecTBo U XMMHUUECKas pPeakL{Us»
pacKpbIBaTh CMBIC/I OCHOBHBIX XMMHUUECKUX TTOHSITUI: PAaCTBOP, 3/1eKTPOJIUTHI,
HE3JIeKTPOJIUTBI, 3/IEKTPOJIUTUUECKAs! TUCCOI[UALIYS, PeaKI[M MIOHHOTO 0OMeHa,
11 KaTamM3aTop, XUMHUUYecKoe paBHOBecHe, 0OpaThMbie M HeoOpaTUMbIe PeaKI|H,

) OKUCJ/IUTE/IbHOBOCCTAHOBUTE/IbHbIE PeaKLMy, OKUC/IUTEb, BOCCTAHOBUTE/Ib, OKHUC/IEHUE U
BOCCTaHOBJ/IeHHUe, a/lJIOTPOIHsI, aM(POTepHOCTh, XUMUUeCKasi CBsI3b (KOBa/ileHTHasi, MOHHasl,
MeTa/IJInuecKasi), KpuCcTa/yinueckas peléTka, CIjiaBbl, CKOPOCTbh XMMUUECKOU peakLuu

12 W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MTOHSITUM U IPUMEHSITh 3TU

) TIOHSITHSI TPY OMMCAHUM BelleCTB Y UX MpeBpallleHui
13 COCTaB/ISITh YpPaBHEeHUsI 3/IEKTPOIMTUUECKOM IMCCOLMALMA KMCIIOT, 11ie/I0ueil U Coel,

) TIOJTHBIE M COKPAIIIEHHbIe YPaBHEHHs PeaKliii HOHHOTO 0OMeHa
14 PacKphIBaTh CYLIHOCTb OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX PeaKL|i MOCPeCTBOM

’ COCTaBJIeHUsI 3JIEKTPOHHOTO HaslaHca 3TUX peakiui
1.5 TPOBO/IUTb PAaCUY€ThI 110 YPaBHEHUIO XMMUYECKOM peaki[uu

ITo TemaMm: «HeMeTanibl U UX coeAUHEHUA» U «MeTa/l/Ibl M MX COeUHEHUSI»

21 XapaKTepu30BaTh (OMUCKIBATh) OOIIMe U crielfudruUeckre XUMHUUeCKre CBONMCTBA TIPOCTHIX

Y CJIOXKHBIX BelleCTB, OATBEP K/asi ONrcaHue MpuMepaMy MOJIEKYJ/ISIPHBIX M MOHHBIX
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ypaBHeHI/Iﬁ COOTBETCTBYIOINX XUMHWUYECKUX peaKL[I/Iﬁ

2.2

COCTaBJISITh YpPaBHeHUsI peakl[1i, MOATBePKAAtOIMX CYl[eCTBOBaHUe reHeTHYeCKOn
CBSI3U MeXKY BellleCTBaMU pa3/IMUHbIX K/1aCCOB

2.3

MPpOTHO3MPOBATH CBOICTBa BeleCTB B 3dBUCMMOCTHU OT UX CTPOEHMSA, BO3MO>XHOCTHU
MPOTEKAHUA XUMHWUYECKUX HPEBan_[eHI/II;i B PA3/IMUHBIX YC/IOBUAX

2.4

CJ/1eZioBaTh MPaBU/IaM IM0J/Ib30BaHUs] XUMHUECKOW TIOCY/I0M 1 Tab0paTOpHBIM
000py/IoBaHKEM, a TAaK)Ke TMpaBUIaM 0OpallleHHs C BeIlleCTBaMU B COOTBETCTBHU C
WHCTPYKLUSMH TI0 BBITTOJTHEHHIO J1Ta00paTOPHBIX XUMHUUYECKUX OTTBITOB T10 MOJTyUeHHIO U
cobupaHuIo ra3000pa3HbIX BeIecTB (aMMHaKa U YIJIEKHC/IOTO rasa)

2.5

NIPOBOJUTH peakLyy, MOATBep)Katollie KaueCTBeHHbIM COCTaB Pa3/IMUHbIX Bell[eCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUJ-, Opomu, noaus, kapboHat, ¢pocdar, cCUIMKar,
cyabdar, rTuAPOKCUIVUOHBI, KATUOHbI aMMOHWUS, UOHBI U3YUYEeHHBIX MeTasljloB,
MIPUCYTCTBYHOLIME B BOAHBIX PACTBOPaX HEOPraHUUeCKHX BellleCTB

[To Teme: «XuMHUS M OKpyKarolllasi cpefia»

PaCKpbIBATb CMBIC/I OCHOBHBIX XUMHWYECKUX TTOHSITHIA: H,Z[K BelleCTBd; KOPppO3usd
MeTaJ/lJIOB

3.2

TIPUMEHSITh OCHOBHbIE OTepaliii MbIC/IUTe/TbHOM /1eATeIbHOCTH — aHa/TU3 U CUHTe3,
CpaBHeHHe, 000011IeHre, CUCTEMaTH3aIUI0, BhISIB/IEHHe TPUUUHHO-C/IeICTBEHHBIX CBSI3eH
— JI/Isl ©3y4eHUsi CBOMCTB Bell[eCTB U XUMHUeCKHX pPeaKLUii; ecTeCTBeHHOHAYYHbIe
METO/Ibl TI03HaHUS — HaOJTI0/IeHre, U3MepeHe, MO/Ie/IMPOBaHKe, SKCTIEPUMEHT
(peasibHBIN M MBIC/IEHHBIH)
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ITPOBEPAEMBIE 3JIEMEHTBI COJEPKAHUA

8 KIIACC

Koz

[TpoBepsieMbIi 3/1eMEHT COZepKaHuUs

HEpBOH&anIbeIe XUMHUYeCKHe NMOHATHUA

1.1

[Ipegmet xvMuM. Poiib XMMHHU B )KU3HU YesioBeKa. XUMUsS B CMCTeMe HayK. Tejia v BellecTsa.
du3nueckKre CBOMCTBA Bell|eCTB. ArperaTHoe COCTOsIHUE BellleCTB

1.2

[ToHsITHE O MeTO/aX TI03HAHUS B XUMUH. UKCThIe BelllecTBa U cMecu. CriocoObl pa3ziesieHust
cMecen

1.3

ATOMBI ¥ MOJIEKYJIbl. XUMUYeCKUe 371eMeHThl. CUMBOJIbI XUMUYeCKUX 3/1eMeHTOB. [IpocThlie 1
CJI0’KHbIe BelecTBa. ATOMHO-MOJIEKYJ/ISIDHOE yUeHue

1.4

Xumuueckas Q)OPMYIIEI. BaeHTHOCTL aTOMOB XMMMUECKMX 3/IeMEeHTOB. 3aKOH IOCTOSHCTBA
COCTaBd BelleCTB. OTHOocCHuTenbHas aToMHast Macca. OTHOCUTeIbHAs MOJIEKYJIApHAsA Macca.
MaccoBas 4011 XUMHWUYECKOr'o 37IeMeHTd B COeIMHEHUU

1.5

KomnuectBo BeljectBa. Monb. MosnisipHas Macca. B3aumMocBs3b KoMuecTBa, MacChl M YMC/Ia
CTPYKTYPHBIX eMHULI BelllecTBa. PacuéTel 1o hopmMysnamMm XUMMHUUeCKUX COeJUHEeHUI

1.6

du3MYecKre U XUMUUECKUe siB/IeHUs. XUMHUecKast Peakiyst U eé MpU3HaKU. 3aKOH COXPaHEeHUs
Macchl BelecTB. XuMHueckue ypaBHeHus. Kiaccudukaliys XuMUUeCcKUX peakiui (CoeiluHeHMs,
pa3/I0KeHHs], 3aMellleHus1, 00MeHa)

1.7

XUMHUUeCKHH 3KCTIepUMEHT: 3HAKOMCTBO C XMMHUeCKOH T0CY/ 101, C TTpaBuiaMy paboThI B
naboparopuy ¥ ipuémMamMu obpaltieHusi ¢ 1abopaTOpHBIM 000py/10BaHUEM, U3YUeHHe U OTIhCaHue
(br3MUeCKUX CBOMCTB 00pa3i[0B HEOPraHUUeCKHX BelleCTB, HabmoeHre (pu3nuecKux
(nnaB/ieHUe BOCKA, TasiHUe Jib/la, pacTUpaHUe caxapa B CTyTKe, KUIleH!e U KOH/|eHCaLusi BOJbl) U
XUMHUUECKUX (TOpeHue CBeuH, poKaauBaHue MeJHOM MPOBOJIOKH, B3aUMO/IeHCTBUE MeJia C
KUCJIOTOM) sIB/IEHUH, HabO/TF0/IeHue U OTMCaHKe TIPU3HAKOB MPOTEKAHUST XUMUUECKUX PeaKI|i
(pa3no)keHure caxapa, B3aUMO/IeHCTBHE CEPHOM KMCJ/IOTHI C XJIOPHIOM Oapusi, pa3/ioykeHue
ruapokcua meau(1l) npu HarpeBaHUM, B3aMMO/IeHCTBYE Kese3a ¢ pacTBopoM cosid Meu(1l),
r3yudeHue Criocob0B pasziesieHusi cMecei (C OMOIIbI0 MarHuTa, GuabTpoBaHue, BhIMIapUBaHNE,
JUCTUIISALIUS, XpoMaTorpadusi), TpoBeZieHHe OUMCTKY TIOBapEeHHOU COU, Hab/roieHue 1
orucaHve pe3y/bTaTOB MPOBe/|eHUs OMbITa, W/IFOCTPUPYIOLIET0 3aKOH COXPaHeHUs1 Macchl,
COo3/laHHe MoJiesiel MOJIeKY.J1 (1apOCTep)KHEBBIX)

Baxkueime MpeaACTABUTE/IN HEOPraHUYECKHX BelleCcTB

2.1

Bo3pyx — cmech rasoB. CoctaB Bo3zyxa. Kuciopos — 31eMeHT 1 IPOCTOe BeLlleCTBO.
Haxo»xeHre KUC/iopo/a B TIpupo/e, pusnueckue U XMMUUeCcKre CBOMCTBA (peaki[uy TopeHus).
Okcugpl. [Tpumenenue kuciopoga. CriocoObl MostyyeHust KUCI0po/ia B 1ab0paTopuu v
MIPOMBIIIIEHHOCTU. KpyroBopoT Krciopoa B nipupoe. O30H — anioTpornHasi MoAUbUKaLs
KUCI0poJa

2.2

TernoBoit 3¢ eKT XMHUUYeCKOl peakijuu, TepMOXMMHUUECKHE YpaBHEHUS], 9K30- 1
5H/I0TepMUYeCcKHe peakliiy. TOMIMBO: yrojib U MeTaH. 3arpsi3HeHue BO3yXa, yCUleHre
MapHUKOBOT0 3¢ ¢deKTa, pa3pylieHre 030HOBOI'O CJI0sI

2.3

Bogopopa — 3/emMeHT 1 IpocToe BeljecTBO. HaxoxkaeHre Boiopoa B Ipupo/ie, husnueckie u
XUMUYeCKHe CBOMCTBA, MPUMeHeHHe, crioco0bl ToryueHust. KucioTsl v com

24

MonsipHbiii 06bEM ra3oB. PacuéThl 1o XUMUUECKUM YpaBHEHUSIM

2.5

dusnyeckue cBorcTBa Bo/bl. Bosja Kak pactBopuTesnb. PactBopsl. HackiijeHHbIe 1
HeHachlll{eHHbIe pacTBOPbI. PacTBOPMMOCTH BellleCTB B BoZie. MaccoBasi 1015 BelllecTBa B
pacTtBope. X¥MHYeCcKre CcBoKCTBa BoZbl. OcHOBaHUs1. PoJib pacTBOPOB B MPUPO/Ie U B )KU3HU
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yesioBeka. KpyroBopot Bojibl B prpo/ie. 3arpsi3HeHue NpUPOAHbIX BoA. OXpaHa U OUMCTKA
TIPUPO/IHBIX BOJ,

2.6

Knaccudukariysi Heoprannueckux coefrHennii. Okcuzpbl. Knaccrudukaiysi oKCuoB:
coneobpa3ymoiie (OCHOBHBIE, KUC/IOTHBIE, aM(OTepHbIe) ¥ HecosieoOpa3ytolre. HomeHKaTypa
OKCHJ0B. Du3nueckrie U XMMHUYECKHe CBOKWCTBA OKCHAOB. [TonyueHre OKCHIOB

2.7

OcHoBanus. Knaccudukaliys 0CHOBaHHM: 111€/10UM M HepaCTBOPHMbIe OCHOBAHUSI.
Homenkatypa ocHoBaHMM. PU3nUecKre U XUMUUeCKHe CBOMCTBA OCHOBaHUM. [losiyyeHue
OCHOBAHUM

2.8

Kucnotel. Knaccudukauus kuciotr. HomeHnkiatypa KucaoT. @usuueckue U XUMUUeCKre
cBoMcTBa KMC/OT. Py aktuBHOCTH MeTauioB H.H. beketoBa. [TosiyueHue kucinot

2.9

Comm. HomeHksiatypa cosieil. @u3nueckue U XUMAYeCKHe CBOMCTBA coJieid. [TosryueHue coseit

2.10

I'eHeTHueckasi CBSI3b MEeXAy Ki1dCCdMH HeOPTdHUUYEeCKHUX COE,Z[I/IHeHI/II\/’I
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XUMHUUEeCKUI 3KCIIePUMEeHT: KaueCTBeHHOe OTpe/ie/ieHre COZlep>KaHusi KUC/IOpo/ia B BO3Jyxe,
roJiyueHue, coOMpaHue, pacrio3HaBaHUe U U3yueHKe CBOWMCTB KUC/IOPO/ia, Hab/toieHre
B3aUMO/IeNCTBUSI BeIlleCTB C KUCI0PO/IOM U yCJIOBUSI BOSHUKHOBEHUS U MpeKpallleHusl TOpeHUst
(moykapa), 03HaKoMJIeHHe ¢ 0O6pa3ilaMy OKCH/IOB U OTHMCaHHe UX CBOMCTB, MOJIyUeHue,
cobupaHue, pacrio3HaBaHUe U U3yUYeHHe CBOWCTB BO/IOpo/a (TOpeHue), B3auMO/IeHCTBIe
Boziopo/a ¢ okcugom Meau(Il) (Bo3MOXKHO MCTIOB30BaHHE BUIeOMaTepraoB), Hab/roaeHe
00pas1|oB BeIecTB KOJMUECTBOM 1 MOJIb, CC/IeZIOBaHUe 0COOEHHOCTel PaCTBOPEHHS BEIeCTB C
pa3/IMyYHON paCTBOPUMOCThIO, TIPUTOTOB/IEHHE PAaCTBOPOB C OTpe/ie/IEHHOM MacCOBOM fjo/iel
PacTBOPEHHOTO BelleCTBa, B3aUMO/IeHiCTBHE BO/IbI C MeTa/l/laMU (HaTpUeM U KaJbL[eM)
(BO3MOXXKHO UCIIO/Tb30BaHUe BHieOMaTepHasIoB), Oripe/iesieHrie pacTBOPOB KMC/IOT U I1jesiouei C
TIOMOIIIBI0 UH/IMKATOPOB, UCC/IeIoBaHUe 00pa3Ii0B HEOPraHMUECKUX BEIIeCTB Pa3/TUUHbIX
KJIaCCOB, HaOJIr0/JeHe 3MeHeH sl OKpPaCKH MH/IUKaTOPOB B PaCTBOpaX KUCJIOT U I1e/louei,
r3yueHre B3auMozencTBusi okcrua Meau(Il) c pactBopom cepHOM KMC/IOThI, KUC/IOT C
MeTalJlaMH, peaklii HelTpanu3aluy, roiyyeHre HepacTBOPUMbIX OCHOBAHUM, BbITECHEHHE
OJJHOTO MeTaJjlsia IpyrMM M3 PacTBOpa COJIY, pellleHue 3KCIlepUuMeHTaIbHbIX 3a/jau 1o TeMe
«BakHel1Me K/1acCbl HEOPraHMUeCKUX COeJUHEeHUN»

ITepuoguueckuii 3akoH U Ilepuoanueckas cucreMa XuMH4ecKux 3jnemenTon [I.11.
MenpeneeBa. CTpoenre aToMOB. XuMH4YecKas CBsi3b. OKHC/IUTE/TbHO-BOCCTAaHOBUTE/IbHbIE
peakum

3.1

[TepBble MOMBITKYA KIaCCU(MUKALIMM XUMUUECKUX 3/1eMeHTOB. [ToHsITHe 0 IpyIinax CXOHbIX
3/1eMeHTOB (IL[e/IOUHBbIE U 11]eJIOUHO3eMeJIbHbIe MeTa/llbl, Ta/IoreHbl, UTHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMmdboTepHbIe OKCH/IBI M THAPOKCHIBI

3.2

[Mepuoguueckuii 3akoH. [lepuoguueckasi cucTeMa XMMUUYeckux syemeHToB [.M1. MeH/jeneeBa.
KopoTkoneproHas v AjvHHoepuoHasi dopMmel [Teproiuueckoil CUCTeEMbI XUMUUECKHAX
snemeHToB [.M. MeHeneeBa. [leproab! u rpyriribl. @U3NUeCKUii CMBICT ITOPSKOBOTO HOMEDa,
HOMEpOB Mepro/ia U TPYIIIbI 3/ieMeHTa

3.3

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. D/1eKTpoHbl. CTpoeHue 3/1eKTPOHHbBIX
o6orouek aToMoB 1epBbix 20 XUMHUUeCKUX 371eMeHTOB [lepuoanueckoii cucremst .11
MenpieneeBa. XapakTepuCTHKa XMMHUYECKOIO 3/IeMeHTa 110 ero I0JI0)KeHuo B [lepuoguueckon
cucreme [I.1. MeHesieeBa

3.4

3aKOHOMEPHOCTH U3MEeHEHUs paiiyca aTOMOB XMMHUYECKUX 37IeMEHTOB, MeTa/ITMUeCKUX U
HeMeTasJInYeCKUX CBOMCTB I0 IpymiaM U rnepuoziaM. 3HaueHue [lepronueckoro 3akoHa 1
[TeprioaruecKoi CUCTeMbl XUMUYECKUX 37IEMEHTOB /1J1s1 Pa3BUTHSI HAYKU Y TIpakTUKu. [1.1.
MeH[esieeB — YUéHblil U TPaKJaHUH

3.5

Xumnueckas cBsi3b. KoBasieHTHas (Io/isipHasi M HeMoJIsIpHasi) CBsA3b. D/IeKTPOOTPULATeTbHOCTh
XUMHUUECKUX 3/1eMeHTOB. VIoHHas CBsI3b
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3.6

Crenenb okucaeHus. OKUCIUTEILHOBOCCTAHOBUTEIbLHbBIE peakiuu. HpOL[ECCBI OKHCJ/IeHUA U
BoccTaHOBjieHUsA. OKMCIUTEN YU BOCCTAaHOBUTEU

3.7

XUMHUUeCKUH SKCIIeEPUMEHT: U3ydyeHre 00pa3sijoB BelljeCTB META/I/IOB ¥ HEMETaJIIOB,
B3aMMO/IeMCTBYE TUAPOKCH/IA LMHKA C paCTBOPaMU KUCJIOT U 1ije/iouel, IpoBe/ieHue OIbITOB,
W/UTFOCTPUPYIOIIUX TIPUMePhI OKUCIUTETbHO-BOCCTAaHOBUTE/bHBIX peaklyii (TopeHre, peakliuu
pa3Jio>KeHUsl, COeJMHeHHs])

9 KVIIACC

Kopg,

IIpoBepsieMblil 3/IeMeHT CO/iep>KaHUA

BEIIIECTBO U XUMHYECKdA peaKlus. HOBTOpeHI/Ie

1.1

[Tepuoanueckuii 3akoH. [lepuoanueckasi cuctema XumMuueckux 3eMeHToB [1.1. MeHpeneeBa.
CTtpoeHrie aTOMOB. 3aKOHOMEPHOCTU B M3MEeHEeHHUH CBOMCTB XUMUYECKUX 37IeMEHTOB MepPBbIX
TPEX MepPUOOB, Ka/lus, KaJbLUsl U UX COeJJUHEHUI B COOTBETCTBUH C T0JIOXKEHHUEM 3JIEMEHTOB B
[TeproanuecKoi cCTeMe U CTPOEHHEeM KX aTOMOB

1.2

CTpoeHue BelllecTBa: BUbl XUMUUeCKOW CBSI3U. THUITbI KPUCTAITMUECKUX PELETOK, 3aBUCUMOCTh
CBOMCTB BellleCTBa OT TUIa KPUCTa/UTMUeCKOW PeIIETKH 1 BUJJa XUMUYECKOM CBSI3U.
Knaccudukariysi 1 HoMeHK/IaTypa HeOpraHu4eCKuX BellecTB (MeXXAyHapoJHasi U TPUBHA/IbHas).
XHWMHUUeCKHe CBOMCTBA Bell[eCTB, OTHOCSIIUXCS K pa3/IMUHbIM K/laccaM HeOpraHU4YeCcKux
COeJJMHeHW, reHeTUYeCKasl CBsi3b HeOPraHM4eCKUX BeleCcTB

1.3

Knaccudukarysi XuMUuecKrx peakLyi 1o pa3/IMuHbIM MPU3HaKaM (110 YMC/Iy U COCTaBy
yUaCTBYIOIIUX B PeaKIUU BellleCTB, 10 TeryioBoMY 3¢ (heKTy, o u3MeHeHHUI0 CcTereHei
OKHCJIeHUsI XUMWYeCKHUX 3/IeMEeHTOB, TI0 00paTUMOCTH, T10 YUaCTHIO KaTaau3aTopa). DK30- U
SHI0TePMHUYECKHEe peaKLui, TepMOXUMHUUeCKre ypaBHeHUs1. [IoHsiTHe 0 CKOPOCTH XUMUUECKOU
peakiuu

1.4

[MoHsiTHe 06 06paTUMBIX U HEOOPAaTUMbIX XUMHUYEeCKUX peakiusax. [IoHsITre 0 TOMOreHHbIX U
reTeporeHHbIX peakuusx. [ToHsiTHe 0 XMMHUUeCKOM paBHOBeCUU. PaKTOPkI, BAUSIOIIME Ha
CKOPOCTh XMMHUYECKOW peaki[iu U Mo0KeHHe XMMUUeCKOro PaBHOBECHS

1.5

OkucAuTe/IbHO-BOCCTaHOBUTE/IbHBIE peaKLnu, BHEKTPOHHbIﬁ 0a/laHC OKMUC/IUTETBHO-
BOCCTAHOBUTEIHLHOU peakuu. CocraBneHue ypaBHEHI/Iﬁ OKHC/INTE/IbBHO-BOCCTAHOBHUTE/IbHBIX
peaKLII/Iﬁ C MCI10JIb30BAdHHUEM METO/Jd 3JIEKTPOHHOI'O OayaHca

1.6

Teopusi 3/1eKTPOTUTUUECKOMN AUCCOIUALIMU. DJIEKTPOIUTHI M HE3JIEKTPOIUTHI. KaTHOHBI,

aHUOHBbI. MexaHU3M /IMCCOLMALIUY BeleCTB C pa3/IMUHbIMU BUIaMUd XUMUUeCKOl cBsizu. CTereHb
muccotyanyi. CUmbHbIe U clabble 3/1IeKTPOTUTBI. Peaki[ii HOHHOTO 0OMeHa. Y C/IoBUs
TIPOTEeKaHUsI Peakliii HOHHOTO 0OMeHa, TIO/THbIe ¥ COKPAIl[éHHbIE MOHHbIE YPaBHEHUSI PeaKIIHA.
CBoticTBa KHMC/IOT, OCHOBAaHHWM U COJieli B CBeTe MpeZCTaB/IeHHH 00 3/1IeKTPOTUTUUECKOH
Jiuccouyanyi. KauecTBeHHbIe peakliiy Ha MOHBL. [ToHSTHe 0 THApO/K3e comeit

1.7

XYMHYeCKUi 3KCTIIepUMeHT: 03HaKOMJIeHHe C MOZe/ISIMA KPUCTA/I/TMUeCKUX PelIéToK
HeOpraHUuecKHX BeIlleCTB — MeTa/UIOB M HeMeTasuloB (TpaduTa U anmasa), C/I0)KHBIX BeIlleCTB
(x/1opyia HaTpUsl); UCCIelOBaHKe 3aBUCHMMOCTH CKOPOCTU XMMHUUYECKOW peakLU OT BO3/eHCTBUS
pa3nUuHbIX (aKTOPOB; UCC/IeJOBaHHUE 3/IeKTPONPOBOJHOCTH PaCTBOPOB BeILleCTB, IIpoLjecca
JMCCOLMAaLK KUCJIOT, LIe/Ioueld U cosied (BO3MOKHO MCIT0/Ib30BaHKe BHU/IeOMaTepUaioB);
TIPOBe/IeHNe OTbITOB, WITFOCTPUPYIOIIMX TTPU3HAKU MPOTeKaHUsI peakLiuii MOHHOTO oOMeHa
(oOpa3oBaHuMe ocafika, Bblle/ieHHe ra3a, 00pa30BaHUe BO/[bI); OTBITOB, UIUTFOCTPUPYIOIIAX
MIpUMepbl OKHUC/IUTE/IbHO-BOCCTaHOBUTE/TbHBIX peakLivii (TopeHre, peakliuy pas/ioKeHus,
coeJlMHEeHMs1); pacrio3HaBaHUe HeopraHMueCKUX BelllecTB C TTOMOIIbI0 KaUueCTBeHHbIX peakluii Ha
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HMOHBI; pelleHre 3KCIIepuMeHTa/IbHBIX 3a1d4

HemeTanabl U ux coeMHeHUuA

2.1

OO611jast XxapaKTepuCTHKa rajsoreHoB. OCoOeHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe CTereH!
okucieHus. CTpoeHue U (pU3rUecKre CBOMCTBA NIPOCTHIX BellleCTB — rajoreHoB. XUMUUeCKHe
CBOWCTBA Ha NprMepe Xj10pa (B3auMO/eiCTBYe C MeTa/l/laMy, HeMeTa/l/laMy, LI{eI04aMu).
XnopoBogopoz. CosisiHasg KUC/I0Ta, XMMUYeCKre CBOMCTBA, MoTyueHue, npuMeHeHue. [lelictBue
XJIOpa U XJIOPOBOZOPO/ia Ha OpraHy3M YesioBeKa. BakHel1e XJIOpU/bI ¥ UX HAXOXKJEHUE B

TIpUPO/Ie

2.2

OO6111as xapakTeprcTHKa 371eMeHToB VIA-rpymbl. OcoO6eHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTereHu OKUc/eHust. CTpoeHure U ¢r3nuecKre CBOMCTBA MPOCTHIX BEIeCTB —
KUCJIOpO/ia U cepbl. A/JIOTpONHbIe MOAU(GHKALIMKA KUCIOpO/ia U cepbl. XMMHUYeCKue CBOWCTBa
cepbl. CepoBOZIOPOJ, CTPOEHUE, (PU3NUecKre U XMMUUecKre cBoMCTBa. OKCHU/IBI Cephl Kak
rpe/iCTaBUTEeIN KUC/IOTHBIX OKCUZOB. CepHasi KUC/IOTa, PU3nyeckre U XMMUUeCKre CBOMCTBA
(ob1IMe Kak mpezcTaBUTeIs Kacca KUCIOT U crieljuduueckue). XuMUUecKUe peakiiu, Jiexalye
B OCHOBE TPOMBIIIJIEHHOTO CrIoco0a IMoJTyueHusi CepHOU KUC/IOThL. [IpumMeHeHre. Conv cepHOU
KUCJIOThI, KaueCTBeHHasl peakLivs Ha cy/bdar-uoH. HaxoxaeHue cepbl U eé coeJuHEHUH B
rnpupoie. XuMuuecKoe 3arpsisHeHre OKpY Karolleil cpe/ibl COeJUHEeHUSIMU Cephbl (KUC/IOTHBIE
JOXK/IY, 3arpsis3HeHHe BO3/lyXa U BOJOEMOB), CITOCOObI ero rpejoTBpalleHUs

2.3

OO0111ast XapakTepyuCTHKa 371eMeHTOB V A-rpymnmbl. OcOO€HHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIe
CTereHu OKMC/IeHUs. A30T, paclipocTpaHeHue B TIPUPO/ie, GU3nUecKre U XMMUYeCcKre CBOMCTBA.
KpyroBoport a3oTa B nprpoje. AMMUaAK, ero pu3nueckre U XuMUUuecKre CBOMCTBA, To/yueHre U
nipuMeHeHue. Co/li aMMOHUS, UX (U3NUeCKre U XMMUYeCKre CBOMCTBA, PUMeHeHHe.
KauecTBeHHasi peaklivsi Ha MOHbI aMMOHUSI. A30THast KUCJIOTa, eé ronyueHue, pusnueckue u
XUMHUeCKHe CBOMCTBa (001I[1e Kak Mpe/ICTaBUTes Klacca KUC/IOT U crielduueckuye).
Vcrnonb30BaHHe HUTPATOB M COJIEM aMMOHUS B KaueCTBe MUHepabHbIX Y00peHHHM.
XuMHUecKoe 3arpsi3HeHHe OKPY)Karollel cpe/ibl COeJUHeHHSIMU a30Ta (KUCIOTHBIE O,
3arpsi3HeHHe BO3/lyXa, MOYBbI U BOJOEMOB)

2.4

docdop, annorpornHbie MogubuKalyy dhocdopa, pusnueckre U XMMUUeCKUe CBOMCTBa. OKCU
tdocdopa(V) u dbochopHasi KucioTa, pusnueckre U XUMUUeCKUe CBOMCTBA, MOJTyueHUe.
Wcrosie3oBanue (hochaToB B KaueCTBe MUHepa/TbHbBIX YA00peHui

2.5

Ob6r1as xapakTepucTrKa 371eMeHToB [V A-rpynmbl. Oco6eHHOCTH CTPOeHHsI aTOMOB,
XapakKTepHble CTelleHW OKWC/IeHUs. YT/Iepo/, a/UI0TPOIHble MOAW(UKALIMU, PACTIPOCTPaHEHUE B
npupo/e, hu3nUyecKre U XUMHUECKHe CBOMCTBA. AzicopOis. KpyroBopor yryiepozia B IpUpo/ie.
Oxkcuppl yriaeposa, ux pusnueckre U XMUUeCKre CBOMCTBA, [ieMCTBUe Ha )KUBbIe OPraHU3MBbl,
TI0/TyYeHre U TIpUuMeHeHHe. DKO0JIoruyecKre mpob/ieMbl, CBsi3aHHbIe C okcuzoM yriepoaa(IV);
TUroTe3a ry106a7bHOTO MOTeT/IeH)sT K/TMMaTa; MapHUKOBLIM 3 deKT. YTobHas KACI0Ta U eé
conu, ux (pM3rnyecKre U XUMUUeCKre CBOIMCTBa, MoyyeHre U puMeHeHWe. KauecTBeHHast
peakiys Ha KapOoHaT-HoHI. Vcrionb3oBaHre KapOOHATOB B OLITY, MeIULIHE,
TIPOMBIILIJIEHHOCTH U CeJIbCKOM XO035IMCTBe

2.6

[TepBOHaua/IbHBIE TIOHSATHS 00 OPraHUYeCKUX BEIeCTBAX KaK O COeZIMHEHUSX yriepoja (MeTaH,
3TaH, 3TWJIeH, alleTU/IeH, 3TaHO/, TJIULIepYH, YKCyCHasl KMCIoTa). VIX cocTaB ¥ XUMHYeCKoe
ctpoenue. [ToHsTHE 0 OMO/IOTHUECKU BaXXKHBIX BEIIleCTBaX: )KUPaX, Oe/lKax, yriaeBoJax — U UxX
pOJIY B )KW3HM uejioBeKa. MaTepuanbHOe eJMHCTBO OPraHUYeCKUX U HeopraHuyecKux
CcoeJIMHEeHUMN

2.7

KpemHuti, ero ¢pusnyeckre ¥ XUMUUECKHe CBOMCTBA, MolyuyeHue U ipuMeHeHre. CoeZIMHEeHUsT
KpeMHus1 B ipupoe. Obiiue npezactapieHus 06 okcuzae kpemuusi(IV) U KpeMHMEBOH KUC/IOTe.
CunMKaThl, UX UCTIONb30BaHue B OBITY, Me/IUI[MHEe, TIPOMBIIIIJIEHHOCTU. BaxkHetime
CTpOMTE/IbHBIE MaTepPHa/Ibl: KepaMHKa, CTEK/IO, [IeMeHT, 0eToH, »kene306eToH. [TpobieMbl
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6e30I1aCHOr0 MCIT0/Ib30BaHUS CTPOUTE/IbHBIX MAdTe€PHUAJ/IOB B HOBC@AHEBHOﬁ JKHW3HHU

2.8

XUMHUUEeCKUi SKCIIepUMeHT: h3ydyeHre 00pasL[0B HeOpraHuUeCcKrx BelecTB, CBOWCTB COJISTHOU
KUC/IOTBI; TIPOBe/leHHe KaueCTBEHHBIX PeaKI|i Ha XJI0pU/-UOHBI ¥ HaO/TFOieHre TIPU3HAKOB UX
MIPOTeKaHUsI; OTIbITHI, OTPaXKkarole (hr3ndyeckre U XUMUUeCKre CBOMCTBA rajloreHoOB U UX
coeZIMHeHUH (BO3MOYKHO MCITO/Ib30BaHHe BUjeOMaTepHasioOB); 03HAKOMJ/IeHHe ¢ 0Opa3ijamMu
XJIOPU/IOB (Ta/IoTeHHU/I0B); 03HAKOMJ/IeHHe ¢ 0bpa3ljaMu cephl U eé coeJUHeHHsIMU (BO3MOKHO
WCTI0/Ib30BaHKe BHU/leOMaTeprasioB); Hab/toieHre mpoliecca 00yT/IMBaHUs caxapa To/
JleficCTBeM KOHLIeHTPUPOBAHHOM CepPHOM KUCJIOThI; H3yueHHe XMMUUeCKIX CBOWCTB
pa30aB/IeHHOM CePHOM KHUC/IOThI, TIPOBe/leHre KaueCTBEHHOW PeakKliy Ha Cy/Ib(haT-uoH U
HabJro/leHre MpU3HakKa eé TIPOoTeKaHusl; 03HaKoMJIeHHe C (rU3hyeCKUMU CBOWCTBaMHM a30Ta,
docdopa u ux coeuHeHUH (BO3MOXKHO HCTIO/Ih30BaHKE BH/IeOMaTepUanoB), 06pa3rjamMu a30THBIX
1 GochopHbBIX yA00peHHi; ToyueHre, cobvpaHye, pacrio3HaBaHHe U U3yUeHre CBOWCTB
aMMuaka; IpoBe/JieHre KaueCTBeHHBIX PeakLUii Ha MOH aMMOHUS U (pocdaT-uoH U u3yueHue
MIPU3HAKOB MX MPOTeKaHHsl, B3aUMO/IeiiCTBHe KOHL[EHTPUPOBAHHOM a30THOM KMC/IOThI C Me/IbIO
(BO3MOJKHO MCII0/Ib30BaHKE BU/IeOMaTepPUAiOB); U3yueHue Mojesiell KpUCTa/l/TMUeCKUX PeréToK
asiMasa, rpadura, QynepeHa; 03HaKOMJIEHHE C MPOLIeCCOM a/IcOPOLIMK paCTBOPEHHBIX BEIL[eCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHBOra3a; MojiyueHue, cobupaHue, pacrio3HaBaHHe
Y U3yueHHe CBOMCTB YTJIEKUCJIOTO ra3a; MPoBe/ieHe KaueCTBeHHbBIX Peakivii Ha KapOoHaT- u
CUIMKAT-MOHbI U U3yueHue MPH3HAKOB UX MPOTeKaHUsl; 03HAKOMJIeHUEe C MPOoJYyKIuei
CUJIMKaTHOMN MPOMBIILIJIEHHOCTH; pellleHre SKCIIepPUMeHTa/lbHbIX 3a/jau 1o TeMe «Ba)kHeli1ve
HeMeTaJl/Ibl U UX COe/IUHEeHUsI»

MeTa/iiabl U UX coefuHeHud

3.1

OO0111ast XapaKTepUCTHKa XUMHUUECKUX 3JIEMEHTOB — MEeTaJVIOB Ha OCHOBAHWH MX TIOJIOXKEHHST B
[Tepuonueckol cucTeMe XUMUYeCKUx 3yieMeHTOB [I.V1. MeHzienieeBa U CTpOEHUSI aTOMOB.
Crtpoenue meTaioB. MeTaninueckas CBsI3b M MeTa/l/InuecKasi KpUCTa/yInueckas peréTka.
ONeKTPOXUMUUECKUM s/ HalpshKeHWH MeTaslJIoB

3.2

du3nyeckre U XUMUUYeCKHe CBOMCTBa MeTa/uioB. ObIye criocobbl OMyueHUs MeTalIoB.
[ToHsiITHE 0 KOPPO3WH MEeTaJI/IOB, OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl (CTasb,
YyTYH, JIOPATFOMUHUMA, OPOH3a) ¥ MX IPUMeHeHHe B OBbITY ¥ ITPOMBIILITIEHHOCTH

3.3

[TTenouHsle MeTan/bl: 0JI0XKeHKe B [leproanueckor cucteMe XUMUUYECKUX 31emeHToB [1.11.
MeH/ienieeBa; CTpOeHHe UX aTOMOB; HaX0KJeHue B pupoze. Pusnueckre U1 XuMu4eckue
CBOMCTBA (Ha nprMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpuUs U Kanus. [IpumeneHne
111eJIOUHBIX METa/IJIOB U UX COeAUHEHUN

3.4

[IlenoyHO3eMe/ibHBIE MeTal/Ibl MarHUM U KasbLWi: T0/10’keHue B [leproanueckoil cucteme
XUMUUeCKuX 371eMeHTOB [I.V1. MeHeneeBa; CTpoeHHe UX aTOMOB; HaXO0XKJeHKe B TIpUpOJe.
dusnyeckre U XMMUUeCKUe CBOMCTBA MarHus U Kanblys. BakHele coelMHeHUsT KaJIbLUs
(okcua, TUAPOKCHU, comu). JKECTKOCTDL BOJIbI M CITOCOOBI €€ yCTpaHEHUsT

3.5

AmoMuHM: TIosioKeHWe B [Tepuoanueckol cucteMe xuMuuyeckux sinemeHToB .. MeHzeneeBa;
CTPOEeHMe aToMa; HaX0KJeHue B rpupoze. Pusrnueckue U XuMUUeCcKre CBOMCTBA a/lFOMUHUS.
AmMdoTepHbIe CBOMCTBA OKCH/Ia U TUAPOKCH/A a/TFOMUHUS

3.6

Kene3o: nonokenue B [leprognyeckoit cucteme XuMuueckux smeMeHToB [1.11. MeHpeneeBa;
CTpPOEeHHe aToMa; HaX0KJeHHe B rpupoze. Pusrnueckre U XMMUYeCKUe CBOMCTBA JKeJle3a.
Oxkcuppl, rugpokcusl U conu xxesnesa(ll) u »kenesa(Ill), ux cocraB, CBOWCTBA U MOJTyUYeHHE

3.7

XUMHUECKUH IKCITIEPUMEHT: 03HAKOMJIEHHEe ¢ 00pa3ijaMi MeTaJlJIoB U CIIJIaBOB, UX (PU3UUYeCKUMU
CBOMCTBaMHU; M3yUeHHe pe3y/bTaTOB KOPPO3WUHU MeTasljioB (BO3MOXXHO UCII0/Ib30BaHHe
BH/IeOMaTepPHasioB), 0COOEHHOCTeN B3aUMO/IeHCTBUSI OKCH/IA Ka/lbL[Usl M HATPHsI C BOZIOH
(BO3MO>XKHO MCITO/Tb30BaHKe BHIeOMaTepPUasIoB); UCCIeJOBaHe CBOMCTB >KECTKOW BOJIBI;
TIpoliecca ropeHus JKese3a B KUC/I0po/ie (BO3MOXKHO MCIO/Ib30BaHKE BU/leOMaTepraoB);
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TPU3HAKOB MPOTeKaHUs1 KaueCTBeHHbIX peakl[iii Ha MOHbI (MarHusi, Kaablysi, aTFOMUHUS, LIMHKA,
xesne3a(IT) u xxenesa(Ill), megu(Il); HabrOIEHME U OMTMCaHKE TIPOIIECCOB OKPAILIUBAHMS T/ITAMEHN

HMOHaMH HaTpus, Kajusi U Kasibliys (BO3MOKHO MCITI0/Ib30BaHKe BU/leOMaTepUuasioB);
vcceoBaHre aM(OTepHbIX CBONCTB TMPOKCH/IA a/lFOMUHUS Y TUIPOKCH/IA [IUHKA; pellieHue
9KCTIepUMEHTaTbHBIX 3a/lau 1o TeMe «BakHelI1e MeTalibl U UX COeIMHEHHs»

XuMus ¥ OKpy)Kawlnas cpeja

4.1

HoBrle MaTepuraJibl U TEXHOJIOTHUH. BeH_IECTBa " MaTepuaJibl B HOBCEAHEBHOﬁ JKHW3HH 4ejlOBeKd.

XuMusi ¥ 310poBhe. be3ornacHoe MCoib30BaHKe BeIleCTB U XUMUUYECKUX PeakLiil B ObITY.
[TepBasi moMoLLb TPY XMMHUYECKUX 0’KOTax U OTPaB/IeHUSIX

4.2

OCHOBBI 5K0JIOTHYECKOU FPAMOTHOCTH. XMMHUUEeCKOe 3arpsi3HeHre oKpy»katoieit cpezbl TT/1K.

Posb X¥MUM B pellieH!H K0I0rnueckux npoodsiem. IIpupojHble HCTOUHUKH YT1€BO/JOPOZ0B
(yronb, npyupoAHbIi ra3, HedTh), MPOAYKThI UX TlepepaboTKH, UX poJib B OBITY U
NIPOMBILIEHHOCTH

4.3

XUMHUUeCKUH IKCIIePUMEHT: h3ydeHre 00pasijoB MaTepraioB (CTEK/IO, CII/IaBbl MeTaslIoB,
TOJIMMepHbIe MaTepHaJibl)
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ITPOBEPAEMBIE HA OI'D 110 XMMHWUU TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHHNA OCHOBHOI OBPA30BATEJ/IbHOM ITPOTPAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kop
TIPOBEPSIEMOT0
TpeboBaHUs

ITpoBepsieMble TpeOOBaHUS K IPeAMETHBIM pe3ysbTaTaM 6a30BOr0 ypoBHSI OCBOEHHsI OCHOBHOM
oOpa3oBare/IbHOH ITpOrpaMMbl OCHOBHOTO 06111ero oopasoBaHus Ha ocHoBe PI'OC

1

IIpegcraBienue:

1.1

0 TI03HaBaeMOCTH SIBJIEHUH MPUPO/IbI, TOHUMaHUe 00beKTUBHOM 3HAUMMOCTH OCHOB
XUMUYECKOW HayKH KakK 00/1aCTH COBPEMEHHOT'0 eCTeCTBO3HAHUS, KOMITOHEHTA 00I1Iiei
KyJbTYDPbl M IPaKTUUYECKOU [1esiTeIbHOCTU UeioBeKa B YC/IOBUSIX COBPEMEHHOTO
o0111eCTBa; MOHUMAaHHe MeCTa XMMHUU CPeJIN APYTHUX eCTeCTBEHHBIX HAayK

1.2

0 HAYUYHBIX MeTO[aX IMO3HaHHs, B TOM UHCJ/I€ SKCIIEDUMEHTAJ/IbHBIX 1 TEOPETUYECKUX
MeTOaX NCC/1eJ0BaHHMA BelleCTB U U3yUeHHA XUMHUYEeCKHUX peaKqu/i; yYMeHHe
HCII0JIb30BdATh MOJE/IN [IJId 00BsICHeHUS CTPOE€HHS dTOMOB 1 MOJIEKYJI

1.3

0 cepax rnpodeccroHanbLHOM [1eSITeTbHOCTH, CBSI3aHHBIX C XUMUeH 1 COBPeMeHHbIMU
TEeXHOJIOTHSIMUA, OCHOBAaHHBIMH Ha JOCTH)KEHHUSIX XUMHUUeCKON HayKH, UTO IT03BOJIUT
00yyJaroImyMcs paccMaTpyUBaTh XUMUIO Kak chepy cBoeii Oyayiieii mpodeccroHanbsHON
JiesiTeTbHOCTH U C/le/1aTb 0CO3HAHHBIN BBIOOP XMMHUH Kak MPOQUILHOTO IpeAMeTa Ipu
repexo/ie Ha YPOBEHb Cpe/iHero o011ero oopa3oBaHust

Biajenue cucTeMOM XMMHUYECKUX 3HAHUHI U YyMeHHe IPUMEHATh CUCTeMY
XMMHMYeCKUX 3HaHUH, KOTOpas BK/IKYaeT:

2.1

BaKHEUIIIMe XUMUUeCKHe TIOHATHSL: XMMUYeCKUM 37IeMeHT, aTOM, MOJIEKYJ1a, BellecTBO,
MPOCTOE U CJI0)KHOEe BeIeCcTBO, OAHOPOAHAs U HEOJHOPOJHAsi CMeCb, OTHOCUTEJIbHbIE
aTOMHas M MOJIeKYJISIpHasi MacChl, KOJINUeCTBO Bell[eCTBa, MOJIb, MOJISIPHAsi Macca,
MOJISIPHBIM 00BEM, OKCH/, KMCJIOTa, OCHOBaHHe, COJb (CPe/HsIsl), XUMHUUeCcKasi peakI[us,
peakLMy coeIMHeHUs], PeakliK pa3/ioyKeHusl, peakL[iH 3aMelleHus], peaki[ii 0OMeHa,
TeTI0BOM 3(hPeKT peakivu, 3K30- U SHAOTEPMUUECKHEe PeaKIUU, pacTBOP, MacCoBasi A0S
XUMHUYEeCKOro 3/1eMeHTa B COeJJMHEeHNH, MacCOBas Z0JIs1 Y TIPOLIeHTHAas KOHL|eHTpaLus
BeIIleCTBa B paCTBOPe, SIpO aTOMa, 37IeKTPOHHbBIN CJIOW aTOMa, aTOMHasi OpOUTaJIb,
paZinyC aToma, BaJleHTHOCTb, CTelleHb OKUCJ/IeHUs], XUMHUYeCcKasi CBsI3b,
3JIEKTPOOTPULIATE/IbHOCTb, TIOJ/IIPHAsA U HEIO/IsIPHAsi KOBa/IeHTHasl CBSI3b, MOHHAS! CBSA3b,
MeTaJlJIn4yecKasi CBsi3b, KpUCTA/I/IMUeCKast pelliéTKa (aToMHasi, MOHHas1, MeTa/l/InuecKas,
MOJIeKy/ISIpHasi), UOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HE3JIEKTPOJIUT, 3/IeKTPOJIUTAYeCKAast
JMCCOLMALIMS, peaKI[Mi HOHHOTO 0OMeHa, OKHC/TUTe/TbHO-BOCCTaHOBUTE/IbHBIE pPeaKLiH,
OKHC/IUTE/Ib U BOCCTAHOBUTE/Ib, OKHC/IEHVE U BOCCTAaHOBJIEHUE, 3/IEKTPOJIN3, XUMUUECKOe
paBHOBecHe, 0OpaTHUMble U HeoOpaTHUMble peaki[K, CKOPOCTb XUMUUeCKOU peakiiuy,
KaTtanusarop, [1/1K, Koppo3usi MeTaslyioB, CIJIaBbl

2.2

OCHOBOIIO/Iararoniye 3dKOHbI XMW 3dKOH COXPAdHEHHWS MdCChlI, HepI/IO,I[I/I‘—IECKI/Iﬁ 3dKOH
,Z[I/I MEHAEHEEBEI, 3dKOH ITOCTOAHCTBd COCTdBd, 3dKOH ABOF&APO

2.3

TeOPUU XUMHHU: aTOMHO-MOJIeKY/IsipHasi TeOpHsl, TeOPUS 3/IeKTPOIUTUUECKOU
JMCCOoLMaluu

BnaseHue 0CHOBaMH XHMHYeCKOW IPaMOTHOCTH, BK/TIOYAKOIIeH:

3.1

yMeHHe TIPaBU/IbHO MCI0/Ib30BaTh M3yUeHHbIe Bell|eCTBa U MaTepuassl (B TOM UrCIie
MUHepaJbHbIe YA00peHH s, MeTaslTbl ¥ CTUIaBbl, POAYKTHI TePepadOTKH MPUPOAHBIX
WCTOYHHKOB YTJIeBOIOPO/I0B (YTJIsl, MPUPOAHOTO ra3a, He(hTH) B OBITY, CETbCKOM
XO035HCTBe, Ha IPOM3BO/ICTBE U IOHMMaHKe 3HaUeHUsl )KUPOB, Oe/IKOB, yrIeBO/IOB /IS
OpraHv3Ma ueyioBeKa; yMeHHe IIPOrHO3UPOBAaTh BJIMSIHUE BEIeCTB U XUMHUECKUX
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TIPOLIECCOB Ha OpPraHM3M YejioBeKa U OKPY>KaroIlyt MPUPOHYIO Cpefly

3.2 yMeHHe MHTerPUPOBATh XUMHUUECKHEe 3HAHHsI CO 3HAHUSIMU [IPYTUX YUeOHBIX ITPeJMETOB

33 Ha/IMuue orbITa paboThl C pa3/IMYHBIMUA UCTOUYHUKAMU UHGOPMAL[UK 110 XUMUU (HayuHast
Y HAYYHO-TIOMYJIsIpHasi IMTepaTypa, CJI0BapH, CIPaBOUHKKU, UHTEPHET-PeCcypChl)
yMeHHe 00beKTHBHO OIleHWBaTh MH(OPMAI[UIO O BellleCTBaX, UX MPeBPaIlleHUsIX U

34 MIPaKTUYeCKOM MPUMEHEHUH U YMEHHE UCII0/Tb30BaTh eé /ISl peleHus yueOHo-
M03HaBaTe/IbHbIX 33/]a4
BiajeHue 0oCHOBaMHU NMOHATUMHOIO annapaTa ¥ CMMBOJIMUECKOro si3bIKa XUMHUH ISl

4 cocraB/ieHUs1 (opMyJ/1 HeopraHMUeCKHX BellecTB, YpPaBHeHHH XUMHUUYEeCKHX
peakuii; ocHoBaMH XxuMuueckoil HoMeHK/1aTypbl (IUPAC u TpUBHA/IBHOMN)
YMeHne 00bACHATH CBA3B MOJI0)KeHHA 3/ieMeHTa B Ilepuoanueckoii cucreme ¢

5 UM C/I0BbIMHU XapaKTepPUCTUKAMH CTPOeHUsI aTOMOB XUMHUYECKHUX 3/IEMEeHTOB (CoCTaB
Y 3apspj siApa, o01iee YUC/I0 3/IEKTPOHOB), pacnpe/ie/ieHHeM 3/IeKTPOHOB 10
JHepreTHYeCKUM YPOBHSIM aTOMOB NePBbIX TPEX MePUO/I0B, Ka/INs U Ka/JIbLHs
IIpeacraB/ieHHe 0 MEPUOAUYECKOU 3aBUCUMOCTH CBOMCTB XMMUYECKHX 3/1eMEHTOB

6 (paguyc aToma, 3/71eKTPOOTPHLIATE/IbHOCTD), MPOCTBIX M C/I0)KHBIX BeIlleCTB 0T
10/10)KeHus 3/1eMeHTOB B [lepuojuueckon cucremMe (B Ma/ibIX MePUOJAxX U IJIaBHbIX
MOArPyNIax) U 371IeKTPOHHOI'0 CTPOeHNsi aToMa

7 YMeHue KaaccupUIUpoBaTh:

7.1 XUMUUECKHE 3JIEMEHThI

7.2 HeopraHuuecKre BellecTBa

7.3 XUMHUUYECKHUe peaklu1

8 YMeHue onipefie/ifiTh:

8.1 BaJIEHTHOCTh M CTeNeHb OKUC/IeHUsI XMMUYEeCKHX 3JIEMeHTOB, 3apsi/i HOHa

8.2 BU/I XMMUYECKOM CBSI3U M TUN KPUCTA/VIMYECKON CTPYKTYPhI B COeJMHEHHUSIX

8.3 XapakTep Cpe/bl B BOAHBIX PaCTBOpaXx BeleCTB (KMC/IOT, OCHOBAHUM)

8.4 OKHCJIUTEJIb U BOCCTAHOBUTEIb

9 YMeHHe XapaKTepu30BaTh pu3nuecKue U XMMHUYeCKHe CBOMCTBA:

9.1 TIPOCTHIX BellecTB (KUCI0PO/], 030H, BOJIOPO/, TpaduT, aiMa3, KpeMHUH, a3oT, Gocdop,

’ cepa, XJI0p, HaTpUM, Ka/Iuii, MarHui, Kaabl[di, aTFOMAHUMN, yKeme30)

CJIOXKHBIX BeLL[eCTB, B TOM YKCJ/Ie UX BOJHBIX PACTBOPOB (BO/a, aMMUaK, XJIOPOBOJOPO/,
CepOBOJIOPO/, OKCU/IbI U TUIPOKCUBI MeTasiioB I-1IA rpynn, amtomunus, megu (11),

9.2 1[MHKa, »kese3a (II u III), okcuge! yraepoaa (I u IV), kpemuus (IV), azota u pocdopa (111
u V), cepsl (IV u VI), cepuucrasi, cepHasi, a30TUCTasi, a30THasi, pocopHasi, yroibHas,
KpeMHUeBasi KUC/I0Ta U UX COJIN)
MPOrHO3UPOBaTh U XapaKTepru30BaTh CBOMCTBA BeLeCTB B 3aBUCMMOCTU OT UX COCTaBa 1

9.3 CTPO€eHUs], IPUMEeHEeHHe BellleCTB B 3aBUCUMOCTU OT UX CBOUCTB, BO3MOXXHOCTb
MpOTeKaHWsl XMMUUeCKUX MpeBpallleHri B Pa3/IMUHbIX YCIOBUSX

10 YMeHuHe COCTaB/IATH MOJIEKY/ISIDHbIE M NOHHbIE YPaBHEHUs peaKiiii, B TOM UHC/Ie:

10.1 peaki|ii HOHHOrO0 0OMeHa

10.2 OKMCJIMTETbHO-BOCCTAHOBUTEJIbHBIX PeaKL1il

10.3 W/UTFOCTPUPYIOLMX XUMUUeCKHe CBOMCTBA M3yUeHHBIX K/1acCOB (IPyIi) HeopraHuyeckKnx
BeII[eCTB

10.4 MOJATBePsKAAOIINX FTeHeTUUeCKYI0 B3aUMOCBS3b MeX1y HUMU

11 YMeHuHe BBIUHCIATH (IPOBOJUTH PacuéThl):
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11.1

OTHOCHUTE/IbHYIO MOJIEKYJ/IAPDHYIO U MOJIAPHYIO MdCChI BelleCTB, MdCCOBYIO 1OJIHO
XUMHUYECKOr'o 3jieMeHTa B COeIMHeHNA

11.2

MacCOBYHO [I0JTFO BeIlleCTBa B PACTBOPE,

11.3

KOJIMYEeCTBO Bell[eCTBA M ero Maccy, 00bem rasos

11.4

110 ypaBHEHUsIM XUMHUYeCKUX PeakI[ui ¥ HaXOJUTh KOJIMUECTBO BeleCTBa, 00bEM U
MacCy peareHTOB WM NPOAYKTOB peakluu

12

BnaseHue (3HaHHe OCHOB):

12.1

OCHOBHBIMM MeTO/JJaMUi HayYHOT'0 Mo3HaHUs (Hab/to/ieHue, W3MepeHre, SKCIiepUMeHT,
MO/le/TMPOBaHue) MPU U3yUeHUH BellleCTB U XUMUUYECKUX SIBJIEHWH; YMeHue
copMypoBaTh MPOOIEMY U MPEJIOKUTb TYTH €€ pelleHust

12.2

6e30macHoO# paboThl C XUMUYECKUMH BeIlleCTBaMH, XUMUUECKOH ITOCYZ0H 1
71a00paTOPHBIM 000pY/I0BaHHUEM

12.3

nipaBUIaMy Oe30racHOro obpallleHusi C BelljeCTBaMU, UCII0/Ib3yeMbIMU B TIOBCeIHEBHOM
YKU3HH, TIPaBUIaMU TIOBEJIeHHSI B 1[eJIAX cOepeXxXeHusT 37I0POBbs U OKPY Karolei
TIPUPOJHOM Cpe/ibl; TOHUMaHUe Bpe/ia (0MacHOCTU) BO3/IeMCTBUS Ha )KMBbIE OPraHU3MbI
OTIpe/Ie/IEHHBIX BEIeCTB, CIIOCOO0B YMEHBIIIEHHST U TPeIOTBPAIlleHUs UX BPEAHOTO
BO3/IeHCTBUS

13

Hanuuue NMPAKTUYE€CKHUX HABBIKOB II/IAHUPOBAHUA U OCYIIIECTB/ICHUA CIE€AYHOIIUX
XUMHUYECKHX IKCIIePpUMEHTOB:

13.1

V3yueHHe U ornuvcaHue pU3nUeCcKUx CBOMCTB BellleCTB; 03HAKOMIIeHHe C (PH3UYeCKUMU U
XUMHYeCKUMU SIBJIEHUSIMH; OIBIThI, WITIOCTPUPYIOLLMe TPU3HAKU [TPOTeKaHUs
XUMHUYECKUX peakLui

13.2

n3yueHue criocoO0B pasfiesieHusi CMece

13.3

TNoJIyueHre KUC/Iopo/ia U M3yueHue ero CBOWCTB; MOMy4YeHre BOJ0po/a U U3yueHue ero
CBOWCTB; MMOTyYeHHe yTJIeKHUC/I0ro ras3a U u3yueHue ero CBOMCTB; T0JlyueHre aMMHaKka v
M3yuyeHue ero CBOMCTB

13.4

TIPUrOTOBJIEHHE PAaCTBOPOB C OIpe/le/IEHHOW MaCCOBOM JJ0Jiel paCTBOPEHHOTO BelleCTBa

13.5

rpUMeHeHre MHAUKATOPOB (/laKMyca, MeTHU/IopaHKa U GeHodTanernHa) st
oIpe/ie/ieHus XxapakTepa Cpefibl B pacTBOpax KUCJIOT U 1ijesi0ueit

13.6

VICC/Ie[JOBaHHUe U OTMCaHKe CBOMCTB HeOpraHM4eCKUX BelecTB pa3/IMYHbIX K/1aCCOB;
y3yueHHe B3aUMO/IeHCTBUS KUC/IOT C MeTa/l/laM{, OKCHZIaM{ MeTaslyIoB, PACTBOPUMBIMU U
HEpacTBOPUMbBIMY OCHOBaHUSIMH, COJISIMH; MO/TyYeHHe HepaCTBOPUMbBIX OCHOBaHWM;
BbITeCHEHNe OJJHOT'0 MeTajula Ipyr'MM M3 pacTBOpa COJY; UCC/leloBaHUe aM(pOTepHBIX
CBOMCTB rMIPOKCU/IOB aTlFOMUHMS U LIMHKA

13.7

pellieHre 3KCrepuMeHTa bHBIX 3a/jau 1o TeMaM: «OCHOBHbIe K/1aCChl HEOPraHUYeCKUx
COeJUHeHWI»; «DNeKTPOoIUTHYeCKas AUCCOoLMaLUs»; «BaxkHellllve HeMeTaslibl U UX
coe/IMHeHUsI»; « BaxkHelllllve MeTa/l/bl U UX COeJMHEHHUsI»

13.8

XUMHUUeCKHe SKCIIePUMeHTbI, WITFOCTPUPYIOLKe TIPU3HAKY MPOTeKaHUs peakLnii
MOHHOT0 0OMeHa; KaueCTBeHHbIe PeaKLIMK Ha TIPUCYTCTBYHOIHE B BOAHBIX PaCTBOpPax
WOHBI: XJIOpU/I-, OpoMu/-, uoaua-, cynbdar-, pocdar-, KapboOHAT-, CUTMKAT-aHUOHBI,
T'U/IPOKCH/I-MOHBI, KATHOHBI aMMOHWUSI, MarHusl, Ka/bLvsi, aTFOMUHUS, >Kese3a (2+) u
xenesa (3+), meau (2+), HUMHKA

14

YmMmenue:

14.1

NnpeacCTaB/IATh Pe3yJ/IbTAThI SKCIIEDUMEHTA B Q)opMe BbBIBOJ 0B, 10Kd3dTe€/IbCTB, Fpa(be/IKOB 4
Ta6J'II/II_I W BBIABJ/IATE SMIIMPHUYECKHE 3dKOHOMEPHOCTHU

14.2

YCTaHABJ/IMBATb CBA3KW MEXOY ped/IbHO Ha6J'I}O,qaeMI:IMI/I XUMHNYeCKHMMU ABJIEHUSAMHU U
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TIPOIIeCCaMH, TTPOUCXO/SAIIMMY B MAaKpO- U MUKPOMHUPE, 00BSICHATD TIPUUMHBI
MHOr000pasusi BeIecTB
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INEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNN

Kopg, [TpoBepsieMblii 371eMEHT COJleprKaHusl
1 IlepBoHaya/bHBIE XUMHUYECKHeE IOHATHUS
1.1 Yuctele BemjectBa 1 cMecu. CriocoObl pasziesieHus: cMecei
12 ATOMBI ¥ MOJIEKYJIbl. XUMUYeCKUe 371eMeHTbl. CUMBOJIbI XUMUYECKUX 3/1eMeHTOB. [IpocTelie 1
CJIOJKHBIE BellecTBa.
1.3 Xumunueckasi popMysia. BaneHTHOCTb aTOMOB XMMUYECKUX 371eMeHTOB. CTeneHb OKUC/IeHUSI
14 3aKOH MOCTOSIHCTBA cOocCTaBa BelllecTB. OTHOCHTe/IbHAsA aTOMHasi Macca. OTHOCUTe IbHast
) MOJIeKyJIsipHast Macca. MaccoBasi 107151 XUMHUU€eCKOr0 3/IeMeHTa B COeJUHEeHUH
15 KonmuecTtBo BetectBa. Mosb. MonsipHasi Macca. MosnisipHeiii 06b€M ra3oB. B3anMocssi3b
KOJIMUeCTBa, MacChl ¥ UMC/Ia CTPYKTYPHBIX e[IMHUL] BeLl[eCTBa
16 dusnyeckre U XMMUUeCKUe sIB/IeHUs1. XUMHUUecKast peakLysl U eé pu3HakKy. 3aKOH COXPaHeHHUs
) MaccChl BeleCTB. XMMHUUeCKUe YPaBHEHHUS
9 Ilepuoauueckuii 3aKoH U Ileproanueckas cucreMa XMuMHYeCKHX 31eMeHToB [I.11.
MenjeneeBa. CTpoeHue aToM0OB
[Tepuoanueckuii 3akoH. [Tepuonueckasi cucTeMa XuMuueckux 3jeMeHToB [1.11. MeHpeneeBa.
2.1 [Tepuoab! u rpyrrbl. @PU3UUECKUN CMBICT MTOPSIKOBOIO HOMepa, HOMEePOB TlepUoAa U IPyMIibl
371eMeHTa
Crtpoenue atoMoB. CocTaB aTOMHBIX sfiep. V30Tomnbl. D/1eKTpoHbl. CTpOeHKe 3/1eKTPOHHbBIX
2.2 000/10ueK aTOMOB TepBbIX 20 XUMUUECKUX 371eMeHTOB [leproauueckoii cucremsl [1.1.
MeHeieeBa
3aKOHOMEpPHOCTH B M3MEeHEeHHUH CBOMCTB XMMUYEeCKUX 3/IeEMEHTOB MepBbIX TPEX MepHUO0B, Kaus,
23 Ka/bLus (pajuyca aTOMOB, 3/1eKTPOOTPULIATE/IbHOCTH, MeTa/UIMUeCKUX U HeMeTa/l/Tn4eCKUX
' CBOMCTB) U MX COeJJMHEeHUI B COOTBETCTBUH C I0JIOKEHHEeM 3/1eMeHTOB B [leproanueckont
CUCTeMe Y CTPOEHHEM KX aTOMOB
3 CTtpoeHue BelecTBa
31 Xumunueckas cBsizb. KoBanieHTHas (1o/isipHasi ¥ HemoJisipHasi) CBSI3b. DIeKTPOOTPULIATeTbHOCTD
) XUMUYeCKUX 371eMeHTOB. VloHHas cBsi3b. MeTajinueckasi CBs3b
39 Tunel KpUCTaNIMUeCKUX PeLéTOK (EiTOMHilH, VIOHHaf, MeTaJ'[J]I/Iqu‘IJ(aH), 3aBUCUMOCTb CBOUCTB
BellleCTBa OT TUIAa KPUCTa/UIMUeCKOW PeIlIETKY Y BUJlJa XUMUYECKOM CBSI3U
4 Ba)kHeiile npeAcTaBUTe/IM HeOPraHUuyecKux BemjecTB. HemeTasisibl ¥ X cOeJUHEHHUS.
Mertanibl M X COeAMHEHHS
Knaccudukaipst 1 HOMeHK/IaTypa HeOpraHUIeCKuX CoeIMHeHu: OKCU0B (cosieobpasytormye:
41 OCHOBHbIe, KUCIOTHbIe, aM(OTepHbIe) U Heco/ieo0pa3ytolliyie; 0OCHOBaHUM (IL[EIOUN U
) HEepaCcTBOPUMbIe OCHOBAHUS); KUCIOT (KUCIOPO/ICO/IeprKalliyie U 0eCKUC/IOPO/HbIE,
0/IHOOCHOBHbIE U MHOT'OOCHOBHBIE); coJiel (Cpe/IHUX U KUCJIbIX)
4 dusnyeckre U XMMUUeCKHe CBOMCTBA MPOCTHIX Bell|eCTB-HEMeTa/UIOB: BOA0OPO/a, X/10pa,
' KUCJIOPO/1a, Cephl, a30Ta, pocdopa, yriaeposaa, KpeMHUsI
43 ®u3nueckre U XMMUUeCKre CBOMCTBA MPOCTBIX BellleCTB-MeTa/lJIOB: JIMTUS, HATPUs, Kaus,
) MarHus 1 KaJblysi, aTFOMUHUS, JKesle3a. DJIeKTPOXUMHUYECKUN psifi HarpsDKeHW MeTasioB
44 dusnyeckre U XMMUUeCKHUe CBOMCTBA BOJJOPO/IHBIX COe/IMHEHUIN HEMeTa/UIOB: XJIOPOBOZIOPO/aA,

CepoBOJIOPO/ia, aMMHaKa
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du3nueckre U XMMUUeCKre CBOMCTBa OKCU0B HemeTasioB: cepsl (IV, VI), azora(ll, IV, V),

4.5
docdopa(Ill, V), yraepoga(Il, IV), kpemuus(IV). [TosiyueHre OKCH/I0B HEMETA/LTIOB
46 XuvMuryeckue cBolicTBa oKcuAoB: MeTauioB IA-IITA rpynm, yuHka, meau(Il) u >kenesa(1l, I1I).
' [TosryueHue OKCHIOB METaJIJIOB
47 XuWMHUUeCcKre CBOMCTBA OCHOBaHUM U aM(OTepHbIX THIPOKCUOB (Ha MprUMepe TUIPOKCH/0B
) aJIFOMUHMS, Kene3a, IMHKA). [TosyueHre ocHOBaHUM U aM(OTePHBIX TH/IPOKCU/IOB
OO011re XUMHUYECKHe CBOMCTBA KUCJIOT: XJIOPOBOZIOPOJHOM, CePOBOIOPOHOM, CEpHUCTOM,
4.8 CepHOM, a30THOM, pochOpHOM, KPeMHHEBOH, YyrobHOU. OcoOble XUMUUECKHe CBOHCTBA
KOHL|eHTPUPOBAHHOM CEepHOU U a30THOW KUCJIOT. [ToslyueHre KUCIOT
4.9 OO01Me XUMHUYECKHe CBOMCTBA CpeIHUX coneid. [ToyryueHue coseit
410 [Tonyuenue, cobrpaHye, pacrio3HaBaHWe BO/IOPO/ia, KUC/IOPO/ia, aMMHaKa, yTIeKUC/Ioro Ta3a B
) nabopaTopuu
411 [TonyueHre aMMHuakKa, CEpHOM M a30THOM KUCJIOT B IPOMBIIIZIeHHOCTH. Ob1mye criocobbl
) TIO/TyYeHUs1 MeTaJ/lJIoB
4.12 ['eHeTHUeCKasi CBsI3b MeXKAY K/1acCaMM HeOpraHUUeCKUX CoeMHeHu!
) XuMuueckKue peakKiuu
Knaccudukarys XuMUuecKrx peakLydi 10 pa3/IMuHbIM [MPU3HAKaM: 110 UKMC/IY U COCTaBy
5.1 yUaCTBYIOIIUX B PeakiuU BellleCTB, 10 TeryioBoMYy 3¢ GdeKTy, o u3MeHeHUI0 CcTereHei
OKMCJIEHHSI XUMUUECKUX 3/IEMEHTOB
5.9 TenioBoi 3¢pPeKT XMMHUUYeCKoW peakL[ui, TEePMOXUMHUYECKUE ypaBHEeHUs. JK30- U
' 9H/I0TEpMUYECKHe peaklvu. TepMOXUMUUYeCKre ypaBHeHUsI
OKUCIUTETbHOBOCCTAaHOBUTE/IbHBIE peakiiuu. OKUC/IUTeNN U BocCcTaHOBUTeMU. [Tporiecchl
5.3 OKHCJIEHHSI ¥ BOCCTAHOBJ/IEHUs. DJIEKTPOHHBIN Oa/laHC OKUC/IUTeTbHOBOCCTAaHOBUTETHHOM
peakiuu
54 Teopus 3/1eKTPOIMTHUECKO! Auccoraiui. KaTroHel, aHMOHBL. DJIeKTPOJIUTHI U
) He/1eKTpoJIuThl. CUIbHBIE U C/1a0ble 3/1eKTPOJIMThL. CTerneHb AUCCOIHALIU
55 PeakIi[u1 MIOHHOTO 0OMeHa. Y C/IOBUS TTPOTEKaHUsI peakiivii HOHHOro 0O0MeHa, TIO/THbIe U
) COKpallléHHbIe HOHHbIE YDaBHEHHUs peaKLvi
6 XumMus 1 OKpyXXawmias cpeja
BelijecTBa 1 MaTepua’bl B OBCeAHEBHOM XKU3HU uesioBeka. besomnacHoe ucrnonb3oBaHue
6.1 BeII[eCTB U XUMHUUECKUX Peaki[uii B jabopaTopuu u ObITy. [TepBasi TOMOIIIb TTPU XUMUUYEeCKUX
0’KOTax U OTPaBJIeHUSIX
XHMHYeCcKoe 3arpsisHeHue OKpYy»Karolllel cpeibl (KUCIOTHBIE JOXK/U, 3arpsis3HeHUe TOYBbI,
6.0 BO3/lyXa U BOJJOEMOB), CITIOCOOBI ero rpegoTBpaiieHus [IpeeibHas 10MyCcTUMast KOHLIEHTpaIUst
) BerrjecTB (ITJK). Posib XMy B pellieHUH K0JIOTHUeCKUX ITpobsieM. Y crleHre TTapHUKOBOTO
3¢ dekTa, pa3pyilieHre 030HOBOT'O CJIOS
[TpumeHeHue cepbl, a30Ta, Gocdopa, yriaepoja, KpEMHUS U UX COeIMHEHHUH B ObITY, MeULIVHE,
6.3 MPOMBILLIJIEHHOCTH U CeJTbCKOM X03s1iicTBe. [IprMeHeHre MeTaslIoB U CI/IaBOB (CTaslb, UyTYH,
' JTFOPaJTFOMUHMI, OPOH3a) B OBITY 1 MPOMBIIIIJIEHHOCTH X COeIMHeHUM. [ToHsATHE 0 KOPPO3UH
METAaJIJIOB, OCHOBHBIE CTIIOCOOBI 3aIUThI UX OT KOPPO3UU
6.4 [TpupoHble UCTOYHUKU YTJIeBOJOPOZOB (YToJib, TPUPOAHBIN ra3, HeTb), TIPOYKThI UX
) nepepaboTKu (6eH31H), UX POJb B OBITY W MPOMBIILIEHHOCTH
[TepBOHaua/IbHBIE TIOHSATHS 00 OPraHUYEeCKUX BEIeCTBAX KaK O COeJIMHEHUSX yriepoja (MeTaH,
6.5 9TaH, 3TWIEeH, aleTUIeH, 3TaHOJI, TTIULIEPUH, YKCyCHasi KicoTa). [ToHsTre 0 61onoruyecku
Ba)XHBIX BeIlleCTBaX: )KMpaX, Oe/Kax, yIjeBo/jaXx — U MX POJIM B )KU3HHU UeI0oBeKa
7 PacuéTtsnl:
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7.1 1o hopMyJiaM XUMUUECKUX COeZIMHEeHUI
7.2 Macchl (MaccoBOM) 0/ PACTBOPEHHOTO BeLL[eCTBa B PACTBOpe
7.3 10 XUMHUYECKUM YPaBHEHUSIM
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YUYEBHO-METOJWYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IMTPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ11 YHEHUKA
» Xumus, 8 kmacc/ I'abpuesnsia O.C., Octpoymos W.T'., Crnagkor C.A., AKiroHepHoe o611ectBo «M3marenscTBo «IIpocBerieHye»

» Xumus, 9 knacc/ I'abpuensit O.C., OctpoymoB WN.T'., Cnagkos C.A., AKiioHepHOoe 0011iecTBO «M3maTenbcTBo «IIpocBeliieHre»

METOIUYECKNE MATEPUAJIbIL JJI1 YUUTEJIA

Xumust. 8 ki1.: KoHTpo/ibHBIE U TTpoBepoYHblie paboThl K yueOHUKY O. C. 'abpuensiHa « Xumus. 8» / O. C. I'abpuensH, I1. H. Bepe3kuH, A. A.
YakoBa u Ap. - M.: [Ipoda, 2017.

Xumust. 9 ki1.: KoHTposibHBIe U 1TpoBepoYHbie paboThl K yue6HUKY O. C. I'abpuensHa «Xumus. 9» / O. C. T'abpuensy, I1. H. Bepe3kun, A. A.
YiakoBa u Ap. - M.: [Ipoda.

Iabpuensa O. C., Bockoboiinrkosa H. I1., firykoea A. B. HacTonbHasi KHura yunrtesns. Xumus. 8 ki1.: MeTogudeckoe rocobue. - M.: [Ipoda.

Iabpuensn O. C., OctpoymoB U. I'. HactosibHast KHUra yunrens. Xumus. 9 Ki1.: MeToauueckoe ocobue. - M.: JIpoda.

LIM®POBBIE OFPA3OBATEJIBHBIE PECYPCHI I PECYPCBI CETU MUHTEPHET
bubmoreka LJOK
https://m.edsoo.ru

Poccwuiickas snektpoHHast mkosa https://resh.edu.ru
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