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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1O XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbIX B PI'OC OO0, a taxke Ha ocHOBe (penepanbHOW pabouel MPOorpaMMbI
BOCIIUTAHMS U C yU4ETOM KOHILICMIUHU MPEroAaBaHus y4eOHOro npeamera « XuMus» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo Xxumu# Aa&T MpeICTaBICHUE O IENAX, O0IIeH cTpaTernu oOy4eHus, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU YUEOHOroO IMpelMeTa, YCTaHABIMBAeT 00s3aTeNbHOE MPEIMETHOE
coJiepKaHue, MpeyCMaTpUBAET PacIpeaesieHHe €ro Mo Kjiaaccam U CTPYKTYpHUpOBaHUE IO pasjernam U
TéMaM [porpamMmbl 1O XHMHH, OIPEAEISAET KOJIMYECTBEHHBIE U KAuye€CTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCIEI0BATEIIbHOCTh M3YUEHUS XUMHUHU C Y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKU Y4YEOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarommxcs,
oTpesieNisieT BO3MOKHOCTH MpeaMeTa ISl peaju3ainuu TpeOOBaHUM K pe3yJbTaTaM OCBOSHHS OCHOBHOM
o0pa30BaTeNbHON MPOTrpaMMBI Ha yYPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs, a TAaKKe TPeOOBaHHWM K
pe3yabTataM OOY4YEeHHsT XMMHUU Ha YpPOBHE IIeNieil M3y4eHHUs NpeJMeTa M OCHOBHBIX BHJOB y4eOHO-
M03HABATENIBHOM EATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COIePKAHMUS.

3HaHHE XHMHH CIY>KUT OCHOBOM Il (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIErocs, €ro
MIPEJICTAaBICHU O MaTepHaJlbHOM €IMHCTBE MHpa, BaKHYIO pOJIb WUIPAIOT (POpMUpPYEMBIE XUMHUEH
[IPE/ICTaBICHMS O B3aUMOIIPEBPALLIEHUSIX SHEPIUHU U 00 SBOJIIOIMY BELLIECTB B IPUPOJIE, O MY TIX PELICHUS
rI100ambHBIX TPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, YPHEPIETUUYECKOM, MUIIEBON U
9KOJIOTMUECKO# 06e30MacHOCTH, MpobdIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peau3alid BO3MOXKHOCTEH JUIsl camopa3BUTHA UM (OPMUPOBAHUS KYJIBTYpbI
JMYHOCTH, €€ 00mell U (yHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBaHKE MBIIUIEHUS U TBOPUECKUX COCOOHOCTEH 00ydaromuxcs, HaBbIKOB
X CaMOCTOSITENIbHOM Y4eOHOM JesTeNbHOCTH, 3KCHEPUMEHTAIbHBIX U HCCIENI0BATENIbCKUX YMEHUH,
HEO0OXOUMBIX KaK B IOBCETHEBHOM KM3HU, TaK U B IPO(ECCUOHATILHON e TENbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAyYHOrO MBILIUICHHUS, 3aKJIaJbIBa€T OCHOBBI I[EJIOCTHOTO B3IJIsfha Ha
€IMHCTBO TPHUPOJBI M YEIOBEKa, SBISIETCS OTBETCTBEHHBIM ATAlioM B (POPMUPOBAHUU ECTECTBEHHO-
Hay4YHOH IpaMOTHOCTH 00YyYaroIuXcs;

CrocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00yJaromInXCsl.

JlanHble HampaBlieHUS B OOYYEHUH XUMHUU 00ECIEUMBAIOTCS CeNU(HUKON copepx aHus Yy4eOHOTO
IpeIMeTa, KOTOPBIH SBISETCS MeJarornuecky aJaiTHPOBAHHBIM OTpa)keHUEM 0a30BOI HAyKH XUMHUU Ha
ONPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO oOmIero 00pa30BaHUS OPHEHTUPOBAH Ha OCBOEHUE
O0y4arolMMHUCST CHCTEMbl TEPBOHAYAIIBHBIX TOHSITHA XHMHUHU, OCHOB HEOPTraHMYECKOH XWUMUU H
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX MOHITHI OPraHM4eCKOi XUMHH.

CtpykTypa cofepkaHusi IPOrpaMMbl [0 XUMHUU CPOPMUPOBAaHA HA OCHOBE CHCTEMHOTO MO/AX0/1a K
e€ uzyuenuto. Coziep>kaHue CKIIAAbIBAETCS U3 CUCTEMbI MOHATHIH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUH 0 XUMUYECKOH peakuuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO MPUHILIUITY
IIOCJIE0BATEIBHOIO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUs O CTPOEHHUH aTOMa U XUMHYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHMUs pacCMaTPUBAIOTCSI HA OCHOBE YMIIMPHUUYECKHU MTOJIYYEHHBIX U OCMBICIEHHBIX
(bakTOoB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO YPOBHS K APYTOMY, BHIIOJHS (QYHKIUN OOBSICHECHHS



U NPOTHO3MPOBAHUS CBOMCTB, CTPOCHHSI M BO3MOYKHOCTEH MPAKTUYECKOrO0 MPUMEHEHUS U IOIy4YEHUs
M3y4aeMbIX BEILIECTB.

OcBoeHne MpOrpaMMbl IO XUMHH CIIOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XMMUYECKOM
COCTaBJIAIOLIEH HAyYHOM KapTHHBI MUpPa B JIOTUKE €€ CUCTEMHOM IPUPOJbI, HEHHOCTHOIO OTHOILIECHUS K
Hay4HOMY 3HAHMIO M METOJaM IO03HaHWsA B Hayke. M3yueHune XUMUU NPOUCXOIUT C IPHUBJICUYECHHUEM
3HAaHUU U3 paHee M3YYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii Mup», «buonorus. 5—7 kiaccel» u
«®Dusuka. 7 Kiacey.

[Ipy wW3y4YeHUM XUMUHU TPOUCXOAUT (HOPMUPOBAHHE 3HAHWN OCHOB XHUMHUECKOW HAyKH Kak
0o0JacTi COBPEMEHHOTO E€CTECTBO3HAHHUS, MPAKTUYECKON IESITENbHOCTH 4eJOBeKa U Kak OJIHOTO U3
KOMITIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajaya y4eOHOTO IMpeAMeTa COCTOUT B ()OPMHUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUH — BaXHEUIMX (AKTOB, TOHATHN, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH,
JIOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B MPUOOIIEHUH K HAYyYHBIM
METOJIaM IO3HaHUs MPU HU3YUYEHUH BEUIECTB U XUMHUYECKHX peakuui, B (OPMHUPOBAHUU M PA3BUTUHU
MO3HABATENbHBIX YMEHUN U UX MPUMEHEHUU B YUeOHO-TIO3HABATENHHON U y4eOHO-HCCIIeI0BATEIbCKON
JeSTeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOTO O0paIlleHus ¢ BEMIECTBAMH B ITOBCETHEBHOM JKU3HU.

[Ipn “3yyeHHH XMMHM HAa YPOBHE OCHOBHOT'O 00Iero o0Opa3oBaHMs BaKHOE 3HAYEHHUE MPHOOpPETU
TaKue 1eNH, Kak:

— ¢opMUpOBaHHE WHTEIUICKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K C€amMo0Opa3oOBaHUIO,
COTPYJHUYECTBY, CAaMOCTOSITEJIbHOMY IPUHATUIO PELIEHHH, CIOCOOHOM aaanTupoBaTtbcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HampaBlIEHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpHOOIIeHHEe O0O0ydJarommxcs K
CaMOCTOSITENIHOM T03HABATENbHOM JEATEIbHOCTH, HAYYHBIM METOJAaM TO3HAHUSA, (OPMHUPYIOIINM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecriedyeHHe  YCJIOBHUM, CIIOCOOCTBYIOIIMX  HPUOOPETEHUIO  OOYyYaroIIMMHUCS  OIbITa
pa3HOOOpa3HOW JeATENbHOCTH, TI03HAHUS W CaMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIbHOE 3HaUCHUE /ISl pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBaHue o0mEeH (QYHKIMOHATBHON U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY KAIOLIET0 MUPA, UCTOIb3Ys 3HAHUS U OIBIT, OJTYUYEHHBIE
IpU U3YYEHWU XUMUH, NPUMEHSTh UX IpPU PEHIEHUH NpoOJieM B MOBCEIHEBHON U3HU U TPYAOBOU
NeSITeNIbHOCTH;

— ¢opmupoBaHue y OOy4yaroIMXCs TYMaHUCTHUYECKHX OTHOLICHWH, TOHUMAaHUs IEHHOCTH
XMMHUYECKUX 3HAHUI A BBIPAOOTKH HKOJIOTHYECKHU LIEIecO00pa3HOro MOBEAECHUS B OBITY M TPYyIOBOH
NeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 37I0POBbS M OKPY’KaIOIIEH NPUPOIHON CpeIbl;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIMTAHHWIO HA
OCHOBE YCBOEHHS OOIIEYEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MNpOQuMiIs H
HaNpaBJICHHOCTH JaJIbHEUIIEro 00yUeHHs.

OOmiee yuCcIO YacoB, OTBEAEHHBIX Ui HW3YyYEHUs XHMHM Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3zoBanusi, cocTaBisgeT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2
gaca B HEJICITIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHUHM B KU3HM 4elloBeKa. XUMHUS B CUCTeME HayK. Tenma W BellecTsa.
du3nueckre CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsTHe O MeTomax MO3HAHUS B
xumuu. Yucreie BemecTBa u cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE 3J€MEHTbl. CUMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocTeie n
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyia. BaneHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOcUTENbHAsE aTOMHasg Macca. OTHocuTenbHasE MOJIEKYJIsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemiectBa. Mosib. MonsipHass macca. B3anmocBsi3b KOJIMUECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €MHHUII BeulecTBa. Pacy€rsl mo popMynaM XMMHUUECKUX COECIUHEHUM.

Ouznyeckue U XMMUYECKHE SBJICHUS. XUMHUECKas peakuus U €€ NMpU3HaKU. 3aKOH COXpaHEHUs
Macchl BeIIeCTB. XUMHUYeCKHe ypaBHeHHs. Knaccudukanus XMMHUYECKUX peakiuil (coeauHeHus,
pasoKeHUs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH IOCYJI0H, mpaBuiaamMu pabOThl B J1adOpaTopuu U HpuéMamu
oOparieHust ¢ 1a00paTOPHBIM 00OPYIOBaHHEM, U3yUYEHUE U OMUcCaHUe (PU3NYECKUX CBOMCTB 00pa3iioB
HEOpPraHMYECKUX BEIECTB, HaOmoaeHue ¢uznyeckux (TIaBIeHUE BOCKA, TasHHUE JIbJlA, PACTHpPAHUE
caxapa B CTyNKe, KUIIEHHE U KOHJEHCalUs BOJAbI) U XMMHMUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM) SIBIEHUH, HAOII0I€HHE U ONHMCaHNEe TPU3HAKOB
NPOTeKaHUs XHMHYECKHUX peakiuil (pa3jokeHue caxapa, B3aUMOJICHCTBHE CEpHOW KHUCIOTHI C
xJiopuzioM Oapusi, pasznoxenue ruapokcua menu (II) mpu HarpeBaHuu, B3auMoJEHCTBHE XKele3za ¢
pactBopom comu menu (II), m3yuenume cmocoOOB pa3feneHHs CMeceill: ¢ TIOMOIIBI0 MAarHuTa,
¢uIbTpOBaHME, BhINAPUBAHNE, AUCTUILIALNSA, XpoMaTorpadus, IpOBEAEHHE OUUCTKH TOBAPEHHOM COJIH,
HaOJIl0/IeHUEe M ONMCAHWE PEe3yJbTaTOB IPOBEICHMS ONbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXpPAaHEHHS
Macchl, CO3/1aHuE MO/IETIeH MOJIEKYJ (1IapOCTEPKHEBBIX).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopony — 31eMEHT M HpPOCTOE BELIECTBO.
HaxoxneHnue kuciopoia B mpupoje, (pusmueckue M XUMHUYECKHE CBOMCTBA (peaklUMu TOpPEHUs).
Oxcunpl. Ilpumenenune kuciaopoga. CnocoObl TOMy4YeHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIIIEHHOCTH. KpyroBopoT kucnopona B mnpupoge. O30H — aulOTponHas MOIUBHUKAIMS
KHCJIOPO/JIa.

TennoBoit  3(pdekT XUMHUYECKOM peakIHH, TEPMOXMMHUYECKHE ypaBHEHHUS, D3K30- U
OHAOTEPMHUUYECKNE PEAKIMH. TOIIMBO: Yrojb U METaH. 3arpsA3HEHUE BO3/lyXa, YCUIEHUE ITapHUKOBOTO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBO. Haxoxkaenue Bojopoja B mpupoje, pusmueckue u
XUMHYECKHE CBOICTBa, MPUMEHEHHE, CTIOCOObI Moxy4yeHus. KucioTsl u comnu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

Odusnyeckue cBorcrBa BoAbl. Boma kak pactBoputrenb. PactBopel. HaceilieHHble U
HEHACBIIICHHbIE PAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJAE. MaccoBasi J0Js BEIIECTBA B PacTBOPE.
Xumuyeckue cBoucTBa BoOJbl. OcHoBaHusA. Posib pacTBOpoB B THpUPOAE M B KHU3HU 4YEJIOBEKa.
KpyroBopoT Bojbl B ipupoie. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOL.



Knaccudukanmss  Heopranmdeckux  coenuHeHuil. Oxcunbl.  Knaccudukamus — OKCHIIOB:
coneoOpa3yromue (OCHOBHBIE, KHUCIOTHBIC, aMm(oTepHbie) W HecoleoOpasyrommue. HomeHknarypa
okcu0B. du3nyeckrue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcnoBanus. Kiaccudukanus ocHOBaHMIA: METOYN U HEpACTBOPUMBIE ocHOBaHMs. HomeHkaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslyyeHrne ocHOBaHUH.

Kucnorel. Kmaccudukammst xucinor. Homenknarypa kucior. Pusnyeckue M XUMHUYCCKUE
cBorictBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. [losmyyenue Kucior.

Conu. Homenkiarypa coseil. duznueckue U XuMU4eckue cBoicTBa cotieid. [lomyyenue conen.

['eneTnyeckas cBsI3b MEXKIy KlacCaMu HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenmn:

KaueCTBEHHOE OIpEJIeTICHUE COACPKaHMUS KHCIOpOJa B BO3JyXe, IMOJIYy4YeHHE, COOMpaHHE,
pacro3HaBaHHe U U3YUYECHHUE CBOMCTB KUCIOPOAa, HAOI0IEHUE B3aUMO/ICUCTBHUS BEUIECTB C KHCIOPOIOM
Y yCIIOBUSI BOSHUKHOBEHHUS U MPEKpaIleHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMyu OKCUIIOB U
OMHUCaHUE HX CBOMCTB, MOJy4YeHHE, COOMpaHuE, pacCllO3HABAaHUE M H3Y4YEHHE CBOMCTB BOAOPOJA
(ropenue), B3aumojeictBue Bomopoga ¢ okcupom Meau  (II)  (BO3MOXXHO — HCHOJIB30BaHME
BUJICOMATEpPHANIOB), HAOMIOJIEHUE O00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIeI0OBaHUE
O0COOCHHOCTE pacTBOPEHHS BEIIECTB C Pa3UYHON PACTBOPUMOCTHIO, NMPUTOTOBIIEHUE PACTBOPOB C
ONpeACIEHHON MacCOBOM JIOJIEd PACTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C METAJIaMHU
(HaTpueM W KaimplueM) (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), HCCIEAOBaHUE OOpa3lioB
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB, HAOIOJCHHE H3MEHEHHS OKPAacKd WHAMKATOPOB B
pacTBopax KHCJIOT M IIeNouel, u3ydeHwe B3aumopeictBus okcuaa meau (II) ¢ pactBopom cepHoii
KHUCJIOTBI, KHCIIOT C METaJUlaMH, PEaKkluil HEeWTpalMu3allid, MOJy4YeHHE HEpPacTBOPUMBIX OCHOBAHMHIA,
BBITECHEHHE OJTHOTO METaJula APYTUM W3 PAacTBOPA COJIH, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aa4 MO TeMe
«Baxueime K1acchl HEOPraHUYECKUX COSAMHEHUI.

HHepuoauveckuii 3axkoH u Ilepmoamueckass cucrema xumudeckux »3iemenros Jl. H.
MenpeneeBa. CrtpoeHue aToMoB. XHMHYeCKass CBA3b. (OKHCIUTEIHLHO-BOCCTAHOBUTEILHbIE
peakuun

[lepBpie TOMBITKA KIACCU(PUKALNU XUMHUYECKUX dSJeMEHTOB. [loHsATHE O Tpymmax CXOJIHBIX
AJIEMEHTOB (IIENIOYHbIE U MIETOYHO3EMENbHBIE METaJUIbl, TallOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aMpOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux syeMeHtoB [[. 1. Menneneesa.
Kopotkonepuoanas u qmuaHonepuoanas Gopmsl [leproandeckoit cuCTeMbl XUMHUYECKUX 2IIeMEHTOB /1.
N. Mengeneesa. [lepuoast u rpynmnbl. @u3nueckuii CMbICT MOPSAIKOBOIO HOMEpa, HOMEPOB Mepuoaa u
TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CocrtaB aToMmHbIX saep. M3oromsl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obonouek aToMoB MepBbix 20 xumMudeckux snemMeHToB [lepuonnueckoit cucremsl JI. Y. Menneneesa.
XapakTepucTuka XHMHMYECKOTO 3JeMEHTa Mo ero mnojioxeHutro B llepuogmueckoit cucreme /[ U.
Menneneesna.

3aKOHOMEPHOCTH HW3MEHEHHUs pajJnyca aTOMOB XHMHYECKHUX DJIEMEHTOB, METAUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3axkoHa u Ilepuonnueckol CHUCTEMBI XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTHS Hayku U npakTuku. [{. 1. MeHnneneeB — yu€HbIN U rpak1aHUH.

Xumudeckasi cBs3b. KoBasieHTHast (MOJsIpHAS M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIILHOCTH
XUMUYECKUX 3JIeMEHTOB. IOHHas CBSI3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccel OKuUCIeHUsS U
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

M3y4eHHE 00paslloB BEIIECTB META/NIOB M HEMETAUIOB, B3aWMOJCHUCTBHUE THJIPOKCHIA ITUHKA C
pacTBOpaM KHUCJIOT W LIEIOYEH, TPOBEAEHUE OINBITOB, WUIKOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKuil (frOpeHue, peakuu pa3ioKeH!s, COSTUHEHHUS).

Meosicnpeomemmnvwie ceazu

Peanuzaiust MeXIpeIMETHBIX CBSI3€H MPU M3YYEHUH XMMUU B § KJIACCE OCYIIECTBIISICTCS Yepe3
UCIIOJIb30BaHNE KaK OOMIMX E€CTECTBCHHO-HAYYHBIX TMOHSITHA, TaK W TOHITHHA, SIBISTFOIIUXCS
CUCTEMHBIMU JJI OTAEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHSATHUS: Hay4yHbIA (hakT, TUIIOTe3a, TEOpHUs, 3aKOH, aHaJH3,
CUHTE3, KIacCHU(UKAIUs, TEPUOANIHOCTh, HAOIIOJCHNE, YKCIIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHHE,
MOJIETIb, SIBJICHUE.

®duznka: Matepus, aToM, EKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TONbI, PAJUOAKTUBHOCTD,
MOJIeKyJa, SJEKTPUUYECKH 3apsiji, BELIECTBO, TeIO, 00bEM, arperaTHOe COCTOSHHE BeEIeCcTBa, Tras,
(bu3HYecCKre BETMYNHBI, €MHHIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadusa: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XumMHUYecKasi peakuus

Ilepuonuueckuit 3akoH. llepuonnueckas cucrema xumuueckux snemeHtoB [[. . Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KaJIUsl, KaJdblUHUsl M HX COCAUHEHUH B COOTBETCTBUHM C IIOJIOKEHHUEM DJJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHnue BemiecTBa: BUIAbl XUMUYECKON CBSI3U. TUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCHUMOCTh
CBOKCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMUYECKON CBS3H.

Knaccudukanmss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XMMHYECKHE CBOMCTBA BEIECTB,
OTHOCSIIMXCA K Pa3MyHbIM KJIacCaM HEOPraHWYECKUX COCJAMHEHHM, TEeHETHYEeCKas CBS3b
HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHUECKUX peaklMid MO pa3jiMYHbIM MpU3HAKaM (IO YHCIy MU COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, N0 M3MEHEHHUIO CTENEHEH OKHUCIICHHS
XUMUYECKUX DJIEMEHTOB, 1O OOpPaTUMOCTH, MO yYaCTHUIO KaTalM3aTopa). DK30- U JHJIOTEPMHUECKHUE
peaKuru, TEpMOXUMHUYECKUE YPABHEHHUS.

[TonsTe o ckopocTH XuMUYeckoi peakiuu. [loHsTHE 00 O0OpaTUMBIX W HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHITHe O TOMOr€HHBIX M Te€TepOTeHHBbIX peakiusax. [lonstue o kartamuse.
[TonsiTue o xummdyeckoMm paBHOBecHH. DAKTOPHI, BIMSIOMIME HA CKOPOCTh XMMHUYECKOW pPEAKIHUH H
MOJI0KEHUE XUMHUUECKOTO PABHOBECHS.

OKUCIUTENFHO-BOCCTAHOBUTEIPHBIE ~ PEAaKIMM,  DJIEKTPOHHBIM  OalaHC  OKHCIUTEIHHO-
BOCCTAaHOBUTENbHOM peakinu. COCTaBIE€HNE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIAN C
WCIIOIb30BaHUEM METO/Ia JJIEKTPOHHOTO OayiaHca.

Teopus >MEKTPOTUTUUECKON AUCCOLMALIMHI. DIEKTPOJIUTHI U HEANIEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMAIMU BEIIECTB C PA3IMYHBIMU BUAAMH XUMUYECKOHN CBsi3U. CTENeHb AUCCOLMAIINU.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.

Peakiun woHHOTO OOMEHa. YCJIOBHS TNPOTEKAHUS PEAKIUHA HOHHOTO OOMEHa, TOJIHBIE |
COKpalI€HHbIE HOHHBIE YypaBHEHMs peakiuil. CBOHCTBAa KHMCIOT, OCHOBAaHMM M COJE€Hl B CBETE
MIPEJICTABICHUA 00 AIEKTPONMTUYECKON aucconuanuu. KadecTBeHHbIe peakiinu Ha MOHEL. [loHATHE O
TUIPOJIA3E COJICH.



Xumuueckuii IKchepumenm:

03HAaKOMJIEHUE C MOJENIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB U
HeMeTaioB (rpaduTa ¥ anMasa), CIOXKHBIX BEIECTB (XJIOpHUIa HATPHs), UCCIEAOBAHHE 3aBUCHMOCTHU
CKOPOCTH XMMHUYECKOW peakIud OT BO3ICHCTBHUS  pa3NUYHbIX  (DAKTOPOB, HCCIIEIOBaHUE
AJEKTPONPOBOJHOCTH PACTBOPOB BEIECTB, IMpolLecca AUCCOLUAIMU KHUCIOT, IIEJO4Yed M  coJied
(BO3MOYKHO MCIIOJIb30BAaHME BHJIEO MAaTEpUANIOB), MPOBEACHUE ONBITOB, WLIOCTPUPYIOIUX MPU3HAKU
MPOTEKAaHUs PEaKIii HOHHOrOo oOMeHa (0Opa3oBaHWE OCa/Ka, BBIACICHUE raza, 00pa3oBaHHE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUii (TOpeHHe, peakuu
pa3joXKeHUs, COeIMHEHUs), PacllO3HABAHME HEOPraHWYECKUX BEHIECTB C MOMOIIBIO KaueCTBEHHBIX
peaxkiuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a7au.

HemeTtauibl 4 MX coeJUHEHUSA

OOmiass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIC CTENEHU
okucyenusa. CtpoeHue u pU3NIECKHe CBOMCTBA MPOCTHIX BEIIECTB — raJIOr€HOB. XUMUYECKUE CBOICTBA
Ha IpuMmepe Xjopa (B3auUMOJEHCTBHE C MeTalslaMH, HEMeTajlylaMM, IiejoyamMu). XJIOPOBOAOPO.
ConsiHast  KUCJIOTa, XUMHYECKHE CBOMCTBA, IOJy4yeHHe, mpumeHeHue. JleiictBue xiopa u
XJIOPOBOJIOPOa Ha OpraHU3M YelloBeKa. BaxkHelie XI0puabl U UX HaXOXKJEHHE B IPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmsl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
creneHn okucieHus. CTpoeHne M (U3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEPBHI.
AnnoTporHeie  MOIU(HKAIMKA KUCIOpOAa W cepbl. XHMHUYECKHe CcBoicTBa cepbl. CepoBoIopo,
cTpoeHHe, (pU3MYecKre U XUMHYecKHe cBOHCTBa. OKCHABI Cepbl KakK MPEACTABUTENH KHUCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, (PU3NYECKHE U XUMHUECKHE CBOWCTBA (0OIIME KaK MpeICcTaBUTENs Kiacca
KHCIOT M cnenuduyeckre). XUMUYECKHE PEaKLUH, JIKAIIUe B OCHOBE NPOMBIIIICHHOTO CIIOCO0a
MOJTy4eHus1 cepHo KucioThl. [Ipumenenune cepHort KUCIOTHL. CoONMM CEPHOM KHUCIOTHI, Ka4eCTBEHHAs
peakuus Ha cyiabdaT-uoH. HaxoxaeHnue cepbl U €€ coeiMHEHUI B Mpupoie. XUMHUUECKOE 3arpsi3HEHUe
OKpYXKaroIlel Cpelbl COCIUHEHUSAMHU CEpPbI (KUCIOTHBIE NOKIH, 3arpsA3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro NMpeA0TBPAaILECHUS.

O6mras xapakTtepuctuka amemMeHToB VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIC
CTENIEHH OKHUCJIEHUS. A30T, PacHpOCTpaHEHHWE B MpHpoJe, (PU3NYECKHEe M XHMHUYECKHE CBOMCTBA.
KpyroBopot azora B mpupoje. AMMHAK, e€ro (U3M4YecKue M XUMHUYECKHE CBOMCTBa, MOJydYeHUE U
npuMmeHeHne. Coau aMMOHMS, UX (U3NYECKUE U XMMHUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHbl aMMOHHUS. A30THas KUCIOTa, €€ mojlyuyeHue, Gu3ndeckue U XMMHUUECKHE CBOWMCTBA
(obmue kak MpeacTaBUTENs Kjacca KUCIOT W crnerududeckue). Mcmonp3oBaHue HUTPATOB M COJEH
aMMOHMSI B KauyecTBE MHUHEpAIbHBIX YIOOpeHH. XUMHUYEecKoe 3arpsi3HEHHE OKpPY)KaloLleH cpesbl
COEIMHEHUSIMH a30Ta (KHUCJIOTHbIE JIOKIU, 3arpsA3HEHHE BO3QyXa, MOYBbl U BOJ0EMOB). dDocdop,
ajutoTpornHeie Moaudukanuu dochopa, puzndeckue u xumudeckue cBoiictBa. Okcun docdopa (V) u
dochopHas kucnota, puznyeckre U XMMUYECKHE CBOMCTBA, noiydeHue. Mcnons3oBanue ¢ocdaros B
Ka4yecTBE MUHEPAJIbHBIX YI00pEHUH.

O6mas xapaktepuctuka memMeHToB [VA-rpynmsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIS
CTETNIEHU OKHUCJIEHMs. YTIEepoJ, aJUIOTPONHble MOAU(DUKAIMKN, pacHpOCTpaHEHHE B MPUPOJE,
¢usnyeckue W XUMHUYecKHe cBoHcTBa. Ajncopbums. KpyroBopor yriepoma B npupoae. OKcuisl
yriepoaa, uX (u3MYecKue U XUMHUYECKUEe CBOMCTBA, JEHCTBHE Ha JKMBbIE OPTaHU3MBI, MOJTY4YEHUE U
MIPUMEHEHHE. DKOJIOTHYECKUE TPOOJIEMBI, CBSI3aHHBIE ¢ OKCUIOM yriepoza (IV), runoresa rmobaasHOTO
MOTEIJICHUS] KJIMMaTa, MapHUKOBBIM 3¢¢ekT. YroiapHas Kuciaora U e€ colM, UX (pusndeckue u
XMMHYECKHE CBOICTBa, MOJIydeHHEe W mpuMeHeHHe. KauecTBeHHas peakids Ha KapOOHAT-HOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIIJICHHOCTH U CEIILCKOM XO35HCTBE.



IlepBoHauabHbIE MOHATUSA 00 OPraHMYECKUX BELIECTBAX KAaK O COEAMHEHMSX yriepoja (MeTaH,
9TaH, OTWUJIEH, alleTUJIEH, JTaHOJ, IJIMLEPUH, YKCycHas Kuciora). IlpuponHble HCTOYHMKHU
YTIEBOAOPOAOB (Yroib, IPUPOIHBIN Ta3, HEPTh), IPOAYKTHI UX MepepaboTku (OeH3HH), HX POJIb B OBITY
U IIPOMBIIITIEHHOCTHU. [IoHATHE 0 OMOJIOrMUECKU BaKHBIX BELECTBAX: JKUPAX, O€JIKAX, yrIeBoJax — U UX
pOJIM B )KM3HM 4YeloBeKa. MaTepruaabHOE €AMHCTBO OPraHUYECKUX U HEOPIraHUYECKUX COCAMHEHHN.

Kpemuuii, ero ¢usnveckue ¥ XMMUYECKHE CBOWCTBA, MOJy4YeHHE W NpuMeHeHue. CoeqruHeHus
KpemHus B mpupone. OOmme mnpenctaBieHust o0 okcuae kpemHus (IV) M KpeMHHEBOH KHCIIOTE.
Cunukatel, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BakHelyue cTpouTelibHble MaTepHabl:
KepaMHKa, CTEeKJIO, LEeMEeHT, OeToH, kene300eToH. IlpoGrembl 0e30macHOr0  MCIOJIB30BaHUS
CTPOUTEIIBLHBIX MAaTEPUAJIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

u3ydyeHue o00pa3l0OB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCJIOTHI, INPOBEICHHE
KayeCTBEHHBIX pEaKkUUil Ha XJOPUA-UOHBI M HAOJIOJEHHE IPU3HAKOB HUX MPOTEKaHMs, OIIbITHI,
oTpaxkaromue (U3NYECKHe M XUMHUYECKHE CBOWCTBA TAJOr€HOB M HMX COCIWHEHHH (BO3MOXHO
UCIOJIb30BAaHUE BMJIEOMATEPUAIIOB), O3HAKOMJIEHME C oOpa3laMu XJOpPUAOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSAMH (BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB),
HabmroieHne npouecca oOyIIMBaHUS caxapa IMoj JACWCTBUEM KOHIEHTPUPOBAHHOW CEpHON KHUCIIOTHI,
U3Y4eHHE XUMHYECKHX CBOMCTB pa30aBICHHOW CEPHOM KUCJIOTHI, MPOBEACHUE KAUECTBEHHOW peaKluu
Ha CyJb(paT-uoH U HAOMIOICHHE PU3HAKa e€ MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3HMUECKUMH CBOWCTBAMHU
a3ora, ¢pochopa U UX COeAUHEHHUH (BO3MOKHO HCIOIb30BaHUE BHIEOMATEPUANIOB), 00pa3liaMy a30THBIX
u (ochopHbIX ynoOpeHMi, MosyuyeHue, coOupaHue, paclo3HABAHUE M W3y4YE€HUE CBOWCTB aMMHaKa,
MPOBE/ICHNE KAYECTBEHHBIX PEaKIWid Ha MOH aMMOHHUS U (QochaT-HOH M H3YYEHUE MPHU3HAKOB HX
MIPOTEKaHUs, B3aUMOJACWCTBUE KOHIEHTPUPOBAHHON a30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB), U3yUEHUE MOJeNell KpUCTANIMYEeCKUX peIéToK anmasa, rpadura,
¢yiepeHa, 03HaKOMJICHHE C IIPOLIECCOM aCOPOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIIEM
U YCTPOMCTBOM IPOTHBOrasa, IIOJIydeHHE, COOMpaHHEe, pACIIO3HABaHWE U M3YyYEHUE CBOICTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KaueCTBEHHBIX peakUuid Ha KapOOHAT U CUJIMKAT-UOHBI U H3Yy4YEHHE
IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C MPOAYKLHEH CHWIMKATHON MPOMBIIUIEHHOCTH, PELIECHUE
9KCIIEPUMEHTAJIBHBIX 33a4 110 TeMe « BaykHele HeMeTaluIbl U UX COEINHEHUS».

MeTa/libl M MX COCIHHEHUS

OO0mias xapakTepucTUKa XUMUYECKHX AJIEMEHTOB — METAJZIOB Ha OCHOBAaHUM MX IOJOKEHUS B
Ilepuognueckoit cucteme xumuueckux 3nemeHToB [[. M. MenneneeBa u crpoenust atromoB. CTpoeHue
METaJIJIOB. MeTayuinyeckasl CBA3b U METaJNIMYecKasi KpUCTAJUIMUECKasl peméTka. DIEKTPOXUMHUYECKUI
psaa HanpsbkeHudl MetaisioB. dusmyeckue M XMMHYECKHE CBOMCTBAa MeTayioB. OOmme crnocoObl
noytydeHus MetaisioB. [IoHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUThl UX OT KOPPO3UHU.
CrutaBsl (CTalb, YyT'YH, TIOPATIOMUHHM, OpOH3a) M UX IPUMEHEHHE B ObITY M IPOMBIIIICHHOCTH.

[Ileounble MeTaiIbl: moNokeHUue B Ilepuoguyeckoil cucreMe XUMHUYECKUX diaemeHToB [l H.
MenpeneeBa, CTpo€HUE UX aTOMOB, HaXOX/AeHUE B pupoae. Puznyeckue U XUMUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kaiaus). OKCUIbI U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHne menouyHbIX MeTalioB
U UX COCIUHEHUN.

[llenoyHo3eMenpHbIE METAJIBl MarHuid M Kajuplui: nosoxeHue B llepuoanueckoil cucreme
xuMHuueckux oanemMeHtoB J[. WM. MenneneeBa, CTpoeHHME HUX aTOMOB, HAaxXO0XJACHUE B MPUPOJE.
dusnyueckrue 1 XMMUYECKHE CBOMCTBA MarHusl W Kaublus. BakHeimme coemnHeHus] Kaublus (OKCHI,
THIPOKCHI, COH). JKECTKOCTH BOJBI U CLIOCOOHI €€ yCTpaHEHUSI.



AsnroMuHM: onoxxeHue B [lepuogunyeckoii cucreme xumuueckux snementoB Jl. 1. Menneneena,
CTPOGHHUE aToma, HaxokjaeHue B rmpupoje. Dusnueckne M XUMHUYECKHUE CBOMCTBA AIIOMUHUSL.
AmdoTepHbIe CBOWCTBA OKCUAA U THIPOKCH/IA ATFOMUHUS.

Kenezo: nonoxxenue B Ilepuogumueckoit cucreme xumuyeckux anementoB Jl. M. MeHnneneena,
CTpOCHHE aToMa, HaxoxAeHue B mpupone. Pusznyeckue W XUMHUYECKHE CBOMCTBA jkene3a. OKCHIBI,
ruapokcubl ¥ conu xxenesa (1I) u sxenesa (III), ux cocra, cBOKCTBA U MOTYyUYEHUE.

Xumuueckuit 3xcnepumenm:

O3HAaKOMJIEHHE C O0pa3llaMM METAJJIOB M CIUIAaBOB, WX (PU3NYECKUMH CBOWCTBAMHU, M3yUCHUE
pE3yJIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIB30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KaJIbLUS U HATPHUsS C BOJAOW (BO3MOXKHO MCIOJIb30BAHUE BUJECOMATEPUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHHsS Keje3a B KUCIOpoAe (BO3MOXKHO
MCIOJIb30BaHNE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX peaKlUii Ha HOHBI: MarHus,
KaJIbIIMS, JIFOMUHUS, IMHKa, xene3a (1) u sxenesa (11I), menu (II), HabGaroeHEe M ONTMCAaHKE TTPOIIECCOB
OKpalllMBaHUsl IUJIJAaMEHU HMOHAMH HAaTpus, Kajlugd U KalblKsd (BO3MOXXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB TMIPOKCUIA ATFOMUHUS U THIPOKCH]IA ITUHKA,
pellIeHre YKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeiile MeTamibl U UX COSTUHEHUSY.

XuMHUS U OKpYKAKOLIasi cpeaa

BemectBa 1 MmaTepuaibl B MOBCEIHEBHOM XKM3HU YesioBeKa. bezomacHoe ncnoib30BaHUE BEIECTB
Y XMMUYECKUX peakiuii B ObITy. [lepBasi momoIib npyu XMMHUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpyKalIleld cpeasl (MpeneibHas AOMyCcTHMas KOHIEHTpalus
Benlects, qanee — [1JIK). Ponb xumMuu B pemieHnu 3K0I0THYECKUX MPOOIeM.

Xumuueckuii Ikcnepumenm:

M3y4deHne 00pasIoB MaTepUasoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIE MATEPUAJIBI).

Mescnpeomemnmnuie ceasu

Peanuzanust MeXNpeIMETHBIX CBS3€M MPU M3YYEHUU XMMHUU B 9 Kilacce OCYHIECTBISIETCS uepe3
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUW, TaK W TIOHSATUH, SIBIISIONIUXCS
CUCTEMHBIMU JIJIS OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmre ecTecTBEeHHO-HAYYHbIE TOHSATHUS: HAy4yHBIA (DakT, TUIOTEe3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KIacCH(UKaIs, NEPUOANYHOCTh, HAOMIOJCHNE, YKCIIEPUMEHT, MOJAETUPOBAaHUE, U3MEpPEHHE,
MO/ICJIb, SIBJICHHUE, TAPHUKOBBIN A((PEKT, TEXHOIOTHsI, MAaTEPHAIIBI.

dusnka: MaTepus, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PAIUOAKTUBHOCTD,
MOJIeKYJa, OJJIEKTPUYECKUH 3apsll, MPOBOJHUKU, TMOIYNPOBOIHUKHU, TUAIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHME BEIIECTBa, Ta3, pacTBOpP, PaCTBOPUMOCTb,
KPUCTAJUTMYECKasT PEMIETKA, CIUIaBbl, (PU3MUECKUE BEIUYHHBI, €IUHUIIBI MU3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, HSKOCHUCTEMa, MHUHEpAIbHbIE YAOOpEHUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIECTRA.

I'eorpadusa: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE IMOPOJIbI, MOJE3HbIE HCKOIMAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA IIPOI'PAMMBLI IO XUMHMHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yIbTaThl OCBOEHUS ITPOrPaMMbl OCHOBHOT'O 00I1Iero 00pa30BaHuUs JOCTUTAIOTCS
B X0Ji¢ 00yYeHHs] XMMUU B €IWHCTBE Y4eOHOW M BOCIUTATEIBHOHN AEATEIBHOCTH B COOTBETCTBUH C
TPaJLIMOHHBIMU POCCUHCKMMM COLIMOKYJIBTYPHBIMM U JIyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMH,
NPUHATHIMU B OOLIECTBE MpaBWJIaMU M HOPMaMu TIOBEJAEHUS U CIOCOOCTBYIOT MpoIleccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATH3AINHI 00YYarOIINXCSI.

JIMYHOCTHBIE PE3yIbTATHI OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMil M PACIIMPEHUE ONbITA JESITEILHOCTH HAa €€ OCHOBE, B TOM
YuCclie B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U Hay4YHOMY
HACJIEUIO, TIOHUMaHWs 3HAYCHUS XHMHMUYECKON HayKd B JKU3HM COBPEMEHHOro OOIIECTBa,
CHOCOOHOCTH BIAJETh JOCTOBEpHOM HHQOpMAIHMel O NEePeqOBBIX IOCTHKEHUSX M OTKPBITHUAX
MHUPOBOM U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPONCTBE MUpa U
o01ecTBa;

2) rpa:kKIaHCKOr0 BOCTIUTAHUA:

MPEJICTABICHUS] O COLMANbHBIX HOPMax M MpaBWiIaX MEXJIUNYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
Y4eOHOUCCIIEIOBATEeIbCKOW, TBOPYECKOW ¥ APYTrUX BUAAX  JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTUM NpPU BBINOJHEHUM Y4eOHBIX, I[MO3HABaTENbHBIX 3a/ad,
BBIMOJIHEHUM XUMHYECKHUX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO W B3aWMOIIOMOIIM B Tpoliecce 3TOW ydeOHOW JesTeIbHOCTH, TOTOBHOCTHU
OLICHHMBATh CBOE IMOBEJECHHE M MOCTYNKH CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS MOCJEACTBUM MOCTYIIKOB;

3) HIEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE U XUMHUYECKOM PEAKLUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHUs HAyKH M COCTaBJISIONIME OCHOBY JUIsl TOHMMAaHUS CYLIHOCTH
HAay4yHOM KapTHUHBI MHpa, NPEJICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI IPHUPOJIBI,
B3aMMOCBS35IX YEJI0BEKA C IPUPOHOMN CPEIoi, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

[I03HABATENIbHBIE MOTHBBI, HAlpaBICHHBIE Ha I[IOJIyYEHHE HOBBIX 3HAaHMW 10 XUMHH,
HEOOXO/AUMBIE Ui  OOBSICHEHUS HAONIOAeMbIX MPOILECCOB M SABICHHH, IO3HABATEJIbHOM,
MH(OPMALIMOHHON M YMTATEIbCKOW KYJBTYpbl, B TOM 4YHCJE HAaBBIKOB CAMOCTOATEIbHOW paboThl ¢
y4eOHBIMM TEKCTaMH, CIpPaBOYHOM JIUTEPAaTypoil, JOCTYNHBIMH TEXHMYECKHMHU CpEeACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOY4YeHMIO M TMO03HAHMIO, JIO003HATEIBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOW ¥ HCCIEAOBATEIILCKON EeATeTbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B AajbHEHIIEM;

4) popMHupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE TMOCEACTBUNA U HEMPUSATHE BPEIHBIX MPUBBIYEK (YNOTpeOIeHUs
QIKOTOJIS, HAPKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COONIOACHUS TIpaBui O€30MacHOCTH TIPH
O0paIeHn! ¢ XUMUYECKIMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

S) TPyAOBOr0 BOCIMTAHHUS:



WHTEpEC K MPAKTHUYECKOMY M3YUYEHHUIO Mpodeccrii 1 Tpyaa pa3IMuHOTO PoJia, yBAKCHHUE K TPYIY
U pe3yjbTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
0 XUMHUH, OCO3HAHHBINA BBHIOOP MHIWBUIYATBHOW TPACKTOPUH MPOJOJDKEHUS 00pa3oBaHUs C YIETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH,
yCrHenHon npodecCHOHaIbHON JEATEIPHOCTH M PAa3BUTHSI HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
a/IalTHPOBAThCs B MpodeccroHaAIbHON cpefie;

6) ’K0JIOTNYE€CKOT0 BOCITUTAHHUSA

9KOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIICHUE K TPHUPOAC KaK HCTOYHHKY JKM3HH Ha 3emile,
OCHOBE €€ CyYIIEeCTBOBAaHMS, IOHMMaHUE IIEHHOCTH 3JI0pOBOI0 M Oe30macHOro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHUE
[IEHHOCTU COOMIONCHUS TpaBUi OE30MACHOTO TOBEACHUS NpH paboTe C BEHICCTBAMH, a TaKKe B
CUTYalUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CHOCOOHOCTH MPHUMEHSITh 3HAHUS, IMOJIy4aeMble NMPHU M3YyUYEHUU XUMHUH, JJs pEelIeHUs 3ajad,
CBSA3aHHBIX C OKPY’KAIOIIEW NMPUPOJHOM CPENOM, IS MOBBIIICHUS YPOBHS YKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHUs TI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM W IyTeH WX PEIICHUs IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHUECKOTO MBINUICHHS, YMEHUSI PYKOBOACTBOBATHCS MM B TO3HABATEIHHOM,
KOMMYHHKATHBHOW U COLIUAIBHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATDI

B cocraBe wMmeTampeaMETHBIX PE3YJIbTAaTOB BBINCISAIOT 3HAYUMBIC Ui  (OPMUPOBAHHS
MHUPOBO33PEHHUs OOIleHayYHbIe MOHATHS (3aKOH, TEOpHWs, NPHUHLMI, TUMOTe3a, (akKT, CUCTEMA,
MPOLIECC, IKCIEPUMEHT M JAPYroe.), KOTOphIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaIMeTax M TMO3BOJISIFOT HAa OCHOBE 3HAHUM W3 3THX MPEAMETOB (DOPMHPOBATH MPEICTABICHHE O
LIEJIOCTHOW HAyYHOM KapTHHE MHpa, W YHUBEpPCAIbHBIE Y4YeOHBIC NEWCTBHUS (MTO3HABATENbHEIE,
KOMMYHHKATHBHBIC, PpEryJSTHBHBIE), KOTOpble oOecrneunBaroT (GOpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENTLHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOU e TENbHOCTH.

IMo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJoruueckue aeicTBuA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JOTUYECKOIO MBIIUIEHUS MPU OCBOCHHMM 3HAHUM: PACKPHIBATH
CMBIC]T XUMHUYECKUX MOHATHM (BBIIEIATh UX XapaKTEpHbIC NMPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMU TIOHSITHSIMH), WCIIOJIB30BATh TOHATHS Il OOBSCHEHHUS OTIEIbHBIX (DaKTOB W SIBJICHUH,
BBIOMPATh OCHOBAaHUS W KPUTEPUH IS KJIACCU(UKAIMUM XUMHUYECKHUX BEIIECTB W XHUMHYECKUX
peaxiuii, yCTaHaBIMBaTh MPUYMHHO-CICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU M3y4YeHHS, CTPOUTHh
JIOTUYECKUE paccykIeHus (MHIYKTUBHBIC, ACAyKTUBHBIC, IO AaHAJOTHUH), JeNaTh BBIBOABI H
3aKJIIOUCHUS;

YMEHHE TPUMEHITh B TMPOIECCE IMO3HAHMS TOHATHS (MPEAMETHBIE M METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, WCIOJIb3yeMble B XHWMHHU, NPeoOpa3oBLIBATh IHUPOKO
MPUMEHSAEMbIE B XUMHUHM MOJEIIbHBIE MPEICTABICHUS — XUMHUYECKUM 3HAK (CHUMBOJI 3JIEMEHTA),
XUMu4ecKas popMyia U ypaBHEHHE XUMUYECKON PEAKIIMU — NP PEUICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM ITHX MOJIEIBHBIX MPEACTABICHUN BBISBIATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC
MPU3HAKUA U3Y4YaeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi, BBISBISITH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBS3M U MPOTHUBOPEUMS B H3Y4YaEMBIX IpoIEeccax M
SIBJICHUSX.

Ba3oBble ucciienoBaTebCKHe AeiCTBHUA:

yMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KAauecTBE OCHOBHI JUIsi (DOPMHUPOBAHHS THIOTE3bl MO TPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYXJICHUMH;



MpUOOpETEHUE OMbITa [0 IUIAHUPOBAHUIO, OPTaHM3alMM M IPOBEJIEHUI0 YUYEHUYECKUX
HKCHEPUMEHTOB, YMEHHE HaOII0/aTh 3a XOJIOM IPOIEecca, CAMOCTOSTENFHO MPOTHO3UPOBATH €ro
pe3yabTar, (HopMyIupoBaTh OOOOIIEHHS W BBIBOABI 10 pE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

PabGora ¢ nundopmaumeii:

yMEHHUE BbIOMpPATh, aHAJTU3UPOBATh M HHTEPIPETUPOBATH MH(POPMALUIO PA3IMYHBIX BHIOB U
¢dbopM mpencTaBieHHs, MOMYy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAYy4HO-TIOMYJISIpHAsl JHUTEparypa
XUMHUYECKOTO COJIep KaHMsI, CIIPAaBOYHbIE MOcoOusi, pecypchl MHTepHETa), KpUTUYECKH OLIEHUBATH
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHUE TMPHUMEHATh Pa3IMYHbIE METOJbl M 3allpOChl NMPH IMOHCKE U 0TOOpe MHGpOpMAIMU H
COOTBETCTBYIOIMX JaHHBIX, HEOOXOMUMBIX JUIS BBIIIOJHEHUS yYEOHBIX M IIO3HABATENBHBIX 33734
onpeAeNnEéHHOro TUIA, NpUOOpeTeHre omnblTa B 00JACTH HCIOJIB30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYpOHl AaKTHBHOTO HCIIONb30BAHMS Pa3TUUYHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMPATh ONMTUMAIBHYIO (OPMY TpEACTaBICHUS MHPOPMALIUU
U WJUIIOCTPUPOBATh pellaeMble 3a7aud HECIOXKHBIMM CXEMaMH, AMarpaMMaMu, Ipyrumu (opMamu
rpauKy U UX KOMOMHAIUSIMU;

YMEHHE UCIONIB30BaTh M aHAIM3UPOBAaTh B IIpoliecce Y4eOHOM U HCCIeA0BaTEIbCKOM
AESTeTbHOCTH MH()OPMAIMIO O BIMSHUHM HMPOMBIIIJICHHOCTH, CEIIbCKOTO XO3SHCTBA M TPAaHCIOpTa Ha
COCTOSIHME OKPY’KaIOILEel MPUPOTHON CpeJIbl.

KoMMyHnKaTHBHBIE yHUBEpCAJIbHbIE Y4eOHbIE 1€l CTBHUS:

yMEHHsI 3a7jaBaTh BOMPOCH! (B XO0Jle Juanora u (Win) AUCKYCCHUHU) MO CYHIECTBY 00CYyXIaeMoit
TeMbI, JOPMYIIMPOBATH CBOU MPEATIOKECHUS OTHOCUTEIIEHO BHITIOIHEHUS MPEIOKESHHON 33/1a4u;

YMEHHS TPEJCTaBIATh MOJTY4YEHHbIE PE3YyJIbTaThl MO3HABATEIbHON AESITEIbHOCTH B YCTHBIX U
MIMCBMEHHBIX TEKCTaX; J€JaTh NPE3CHTALNIO PE3yJIbTaTOB BBIIIOJIHEHUS XUMHUYECKOIO dKCIIEPUMEHTA
(;rabopaTopHOro ombiTa, Ja00paTOpHON pabOTHI MO HCCIEAOBAHMIO CBOICTB BEIIECTB, Y4€OHOIO
MIPOEKTA);

yMEHHUSI Y4eOHOIrO COTpPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IO3HaBaTEIbHOW U
HCCIIEI0BATENILCKON JIEATEIbHOCTU MPH PELIEHUH BO3HMKAIOLIMX MPOOJIeM Ha OCHOBE ydéra OOLIMX
MHTEPECOB M COIJIACOBAHUS MO3ULMI (0OCYXkIeHHUs, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBI,
KOOpJUHAIIUSI COBMECTHBIX JIEHCTBUM, ONpENEICHUE KPUTEPUEB MO OLEHKE KAaYeCTBA BHIIOJHEHHOU
paboThI U Apyrue).

PeryasiTuBHbBIC YHHBEpCAJbHbIC Y4eOHBIC eHCTBHSA:

YMEHHME CaMOCTOSITEIbHO ONPEAENATh LENU JEATENIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESTENBbHOCTb, BBIOMpATh Haunbolee
s dexTuBHBIE CITOCOOBI pelieHusT y9eOHbIX W MO3HABATEIbHBIX 3a7a4, CAMOCTOSTEIIbHO COCTaBIISTh
WIM KOPPEKTUPOBATH MPEAJIOKEHHBIM AJITOpUTM JEHCTBUII IPHU BBINOJIHEHHUU 3aJaHUN C YYETOM
MOJyYeHHUs HOBBIX 3HAHUH 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUsiX, OICHUBATh
COOTBETCTBHE IMOJIyYEHHOTO pe3yJibTaTa 3asBICHHOH 1€, YMEHUE HCIIOJIb30BaTh M aHAIM3UPOBATH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHHA.

HNPEIMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMETHBIX ~pe3yNbTATOB IO OCBOGHHUIO  00S3aTENBHOTO  COJEpIKaHus,
YCTaHOBJIEHHOTO  JaHHOW  (enepanbHOl  paboueil  mporpamMmoi,  BBIAEISIOT:  OCBOCHHBIE
00y4arolMMUCS Hay4HbIe 3HAHUS, YMEHHUS U CIOCOOBI JEWCTBUH, crienupuyecKkue Ui IpeaMeTHON
obnact «XUMUS», BHIBl JEATEIBHOCTH MO TIOJyYEHHIO HOBOTO 3HAaHUS, €ro HWHTEPIpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUYCOHBIX U HOBBIX CUTYAIHX.



K xoH1y 06yuenus B 8 kiacce npeaMeTHbIEe pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXkaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONITUXCS YMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHSATHH: aTroM, MOJIEKYJA, XUMUYECKUH DIIEMEHT,
MPOCTOE BEILECTBO, CJIOKHOE BEHIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOAHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJsipHash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasl 0Nl XHMMHYECKOTO 3JIEMEHTa B COCAMHEHHM, MOJISIPHBIH OO0BEM, OKCHI, KHUCIOTa,
OCHOBAaHHME, COJIb, JJEKTPOOTPUUATEIBHOCTb, CTENEHb OKHUCJIEHUS, XUMHYECKas peaKkUHus,
KJIacCU(PUKALUSA PEaKIMd: PEaKIMH COCIUHEHUS, PEAKIUU pPa3JIOKEHUS, PEAKIUH 3aMEIICHUS,
peakiuu oOMeHa, 3K30- M SHIAOTEPMHUECKHUE peaKIuu, TeraoBod 3¢d(deKT peakiuu, siApo aroma,
ANIEKTPOHHBIA CIIOM aToMa, aToMHasi OpOUTajb, paJdyC aToMa, XUMHUYECKas CBS3b, MOJSpHAas W
HENOJIAPHAs KOBAJICHTHAsl CBSI3b, MOHHAsA CBA3b, MOH, KaTMOH, AaHHUOH, PacTBOp, MaccoBas 0
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKMX MOHATHM M NPUMEHSTh 3TU NOHATUS IPHU
ONMCaHNM BELIECTB U UX NPEBPAIICHUN;
UCIIONIb30BaTh XUMHYECKYI0 CHMBOJUKY JJIsi COCTaBleHUs (OpMysd BEIIECTB U YpaBHEHHIA
XUMHYECKUX PEAKIIUI;
OTNpEENsATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHApHBIX COCOUHEHHSX, CTENEHb OKHCIICHUS
JJIEMEHTOB B OWHApPHBIX COCAMHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K ONPEIEIEHHOMY Kiaccy
coequHEHNI 1o (opmynaMm, BUI XUMHYECKOW CBSI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHMYECKHX
COEMHECHHUSIX;
packpsiBaTh cMbica llepumogmueckoro 3akona [[. M. MenaeneeBa: NeMOHCTPUPOBATh IMOHWMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IMON0KeHUA B [leprnonnueckoi
CHUCTEME, 3aKOHOB COXPAHEHMS MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
Y4€HHMs], 3aKOHa ABOTapo;
OMKCHIBATH W XapaKTepu3oBaTh TaOmuyHyro ¢opmy Illepuoanueckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3NuyaTh TMOHATUSA «TNaBHas moiarpymnna (A-rpymnma)» u «mobouynas mnonarpynna (b-
rpynmna)», Maible U OOJbIINe TMEePUOJbl, COOTHOCUTh O0O3HAUEHHUs, KOTOphle UMEIOTCS B TaOiuIle
«Ilepnognueckas cucremMa xumuuyeckux diaemeHToB J[. WM. MengeneeBa» ¢  YUCIOBBIMH
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sijipa, o0IIee YMCiIo
ANIEKTPOHOB U paclpepeNieHHue UX 0 ANEKTPOHHBIM CIIOSM);
KJIacCCU(UIIUPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XMMHYECKHE peakiuu (1o
YHCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIECTB, 1O TEILIOBOMY dPQEKTY);
XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBONCTBA BEIIECTB Pa3UYHBIX KIIACCOB,
MOATBEPKJas OINKMCAaHUE MPUMEPAMU MOJEKYJSPHBIX YPABHEHHM COOTBETCTBYIOLIUMX XHUMHUYECKUX
peakuuii;
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Ka4€CTBEHHOIO COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAICHUN B PA3JIMYHBIX YCIOBUAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEHIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO dJIEMEHTa M0 (hopMyJie COeMHEHNS, MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacy€Thl MO YPAaBHEHUIO XUMUYECKON PEaKInu;
IPUMEHATh OCHOBHBIE OIEPALMM MBICIUTENBHON NESITENBHOCTH — aHajlu3 U CHUHTE3, CpPaBHEHUE,
0000111eHIe, CUCTEMATH3AIINIO, KITacCH(UKAIINIO, BBISIBICHHE MPUYMHHO-CIICJICTBEHHBIX CBSI3EH — UIs
M3yYECHUSI CBOWCTB BEIIECTB M XUMHUYECKUX PEAKLMH, €CTECTBEHHO-HAY4YHBIE METOAbI IO3HAHUS —
HaOItoIeHNe, U3MEPEHNE, MOJICIUPOBAHKE, YKCIIEPUMEHT (peanbHBIA U MBICIICHHBIH );



CJIeI0BaTh MpaBUiIaM MOJIb30BAHUSI XUMUYECKOM MOCY 1011 U 1a00paTOpHBIM 000pYI0BaHUEM, a TAKKe
mpaBwiaM oOOpallleHusi C BELIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMH 110 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJTYYCHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
U KHCIIOpOJia), NPUTOTOBIEHHUIO PAcCTBOPOB C OINpPEAEIEHHOW MaccOoBOW [0Jiel pPAacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHUE HKCIIEPUMEHTHI 110 PACHO3HABAHUIO PAaCTBOPOB
1iesoue ¥ KUCJIOT C MOMOIIBI0 HHAUKATOPOB (JakMyc, heHosndranert, MEeTUIOPAHXK U APYTHUE).

K koniy o0yuenus B 9 kjacce rnpeIMeTHbBIE pe3yabTaThl Ha 06a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUM: XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTD,
CTETeHb OKHCIEHUS, XUMUYECKasi peaKkiusi, XMMHUYECKas CBs3b, TEIUIOBOM 3(PdeKT peakiuu, MoIb,
MOJIIpHBIA O00BEM, PACTBOP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, DIEKTPOJIUTHUECKAs JIHUCCOLMAIIHS,
peaKkiuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMble UM HEOOpaTUMbIe
peaKiuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, OKUCINUTEIb, BOCCTAHOBUTEND, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUsA, aM(OTEpPHOCTb, XHMMHUYECKash CBI3b (KOBaJleHTHas, HWOHHAas,
MeTaJlJIn4ecKasi), KpucTaiindeckasi peméTka, KOppo3us METaJUIOB, CIJIaBbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaeabHo qonyctumas konuentpamus [1/IK Bemectsa;
WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IMOHATUH M HPUMEHATH ATH IOHATHS IpU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUI;
UCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJMKY JJsi COCTaBiIeHUs (OpMyJ BEIIECTB U ypaBHEHUM
XUMHYECKUX PEAKIIUI;
OIIpEEIATh BAJIEHTHOCTb U CTENEHb OKUCICHUSI XMMUUYECKUX 3JIEMEHTOB B COEAMHEHUSX PA3IUYHOIO
COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K OINpeAeIEHHOMY KJIAacCy COEIMHEHUH Mo ¢opMmysiaM, BH]
XMUMHYECKOHN CBS3U (KOBAJEHTHAs, HOHHAsI, METAJUIMYECKas)) B HEOPraHUYECKUX COEIMHEHMSX, 3aps]]
MOHA [0 XUMHUUYECKOH (opMyIie, XapakTep Cpelbl B BOJHBIX pACTBOPAaX HEOPraHMUYECKUX COETMHEHUH,
THUI KPUCTAJUTMUECKOHN pelIETKN KOHKPETHOTO BEILIECTBA;
packpsiBaTh cMmbIci [lepuoanyeckoro 3akona J[. 1. MenaeneeBa 1 1eMOHCTPUPOBATH €M0 TOHUMAHUE:
ONHCHIBATH W XapaKTepu3oBaTh TaOnnuyHyto ¢opmy Ileproanueckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB: pPa3NInyaTh MOHATUSA «riaBHas noarpynna (A-rpynmna)» u «mobouynas noxarpynna (b-
rpynmna)», Majble M OOJbIIMe NEepUOJbl, COOTHOCHUTH O0O3HAUEHUsS, KOTOpble MMEIOTCS B
NepUOIMYEeCcKOil TabiuIe, C YHCIOBBIMM XapaKTEPUCTHKAMHM CTPOEHUS AaTOMOB XMMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsj sipa, OOIlee YUCIIO AJIEKTPOHOB U paclpeielieHue UX MO AIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB JJIEMEHTOB W MX COCIMHECHHI B
Ipezienax MaJlbIX NEPUOOB U IVIABHBIX MOATPYIII C YYETOM CTPOECHHUS UX aTOMOB;
KJaccu(UIUpoBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHe BELeCTBa, XMMUYECKHE peakuuu (1o
YHUCIYy M COCTAaBy YYAacTBYIOUIMX B pEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo H3MEHEHUIO
CTETeHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTePHU30BaTh (OMUCHIBAThH) 00MIKE U CrielU(DUIECKe XUMUIECKHE CBOMCTBA MTPOCTHIX U CIIOKHBIX
BEUIECTB, TMOATBEpXAas ONHWCAaHUE TpUMEpPaMH  MOJEKYJISpHBIX M  HOHHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;
COCTaBJISTh YpPaBHEHUS SJIEKTPOJUTHYECKON AMCCOIMAIMM KHUCIIOT, LIEN04Yeld W CoJieHd, MOJHbIE U
COKpalI€HHbIE ypaBHEHHUs peakUuid HOHHOro OOMEHa, ypaBHEHHUs peaklui, MNOATBEPKIAOIINX
CYLLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3JINYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI IOCPEACTBOM COCTaBJICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIN;



MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3ZMOXKHOCTH HPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUAX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIIO
XHUMHUYECKOT0 3JIeMEHTa 1o (GopMyJie COeIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKON PEaKLINU;

COOJTFOIaTh TIPABHJIA MOJIH30BAHUS XUMUYECKON TIOCYI0N M TaOOPaTOPHBIM 00OPYIOBAHHEM, a TAKKe
mpaBwiia OOpamieHus ¢ BEIIeCTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TI0 BBIOJHEHUIO
ab0PATOPHBIX XUMUYECKUX OTBITOB IO TIOTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO Ta3a);

MIPOBOANTH PEAKIUU, MMOATBEPKAAIONINE KaYeCTBEHHBI COCTaB PA3JIMYHBIX BEIECTB: PACIIO3HABATH
OTBITHBIM MyTEM XJIOPHUI-, OpOMUI-, HOIUI-, KapOoHaT-, pocdar-, cunmukar-, cyiabhar-, THAPOKCHI-
WOHBI, KATUOHBl aMMOHHS W HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIONINE B BOIHBIX PAacTBOPAx
HEOPTaHMYECKUX BEIIECTB;

MPUMEHITh OCHOBHBIC ONEpAIllMU MBICIUTEIbHON NEATENbHOCTH — aHalu3 M CUHTE3, CpaBHEHUE,
00001IeHIEe, CHCTEMATH3AIUIO, BEISIBJICHHE IPUYHHHO-CIICJICTBEHHBIX CBS3CH — JIJISI U3YUCHHSI CBOWICTB
BEUIECTB M XHMHYECKHX pEaKIHil, €CTECTBEHHO-Hay4YHble METOJbl MO3HAHUS — HaOIIOJIEHHE,
U3MepeHue, MOACTMPOBAHNE, SKCIICPUMEHT (PEaIbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumusa — BakHas 00J1aCcTh
L1 €CTCCTBO3HAHUS U 5 ) bubnunoreka LIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyesIoBeKa
12 BemiecTBa u XumMuieckue 15 | bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax g | bubmmnoreka HOK
M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bubnmnorexa [JOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [{OK

HCOPTaHNYCCKUX CO€OUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIAUTENbHO-BOCCTAHOBHTEIbHbIE PeaKIuH




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

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

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jaeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 | bubnuorexa [IOK
' OCHOBHBIX pa3/JesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuorexa [IOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
) py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTeprucTUKa XUMHYECKUX
bu6mmoteka IIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 brbmmorexa [TOK
' . py ' post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) HI p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcebl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpasuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTuyeckas paGora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

! . P P https://m.edsoo.ru/ff0d28c8
OYUCTKY MOBapEHHOM COJIN)»
b K

6 ATOMBI U MOJIEKYJIBI 1 nommorexa 110

https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE DIIEMEHThI. 3HAKU | bu6mmoreka [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

YHAPHOE Y https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanentHoc
NI A Gopuyx HHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOTO bubmuorexa [JOK
3JIECMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBUs POTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnunoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenust koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
HeCTBA O YP https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmst XuMuueckux peakimi
18 (coenrHEHMUSI, PA3IOKEHHS bubmmorexa [OK
A - P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [JOK
19 sHukIoneauct. O0o0mEeHne
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnnoreka [JOK

Bo3ayxa. Kucinopoa — aneMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
POAG Ipeait ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTy4eHHST KHCIIOPO/ia B
23 nabopaTopun ¥ MPOMBIIIIICHHOCTH bubmmorexa [IOK
PATOPHIL T TP ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3sHEHUE BO3lyXa, CIIOCOOBI €r0 bubmmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILCHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITony4yenue u coOupaHue KHCIOpoaa bubmmorexa [OK
Y . P poad, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €ro CBOMCTB)
7 Bonmopon — anemeHT u npocToe bubnnoreka [JOK
BelecTso. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KMCJIOTax " CO
TUTTHE O KHEIOTAX 1 GO https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHust BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
P P bu6mmoreka [IOK
31 «Ilomyuenue u cobupanue BoJ10poJa,

HU3YYCHUC CTO CBOICTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brranciienus o0bEMa, KoJMuecTBa
bubmuoreka [JOK
33 BEIIIECTBA rasza Mo ero u3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienust 00bEMOB ra3oB 110
34 ABHEHMIO PEaKIM1 HA OCHOBE 3aKOHA bubmorexa HOK
ypap peaktimt i https:/m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI T'a30B
35 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstae 06 bubnnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
37 M HEHACBIIIICHHBIE pacTBOPEL. MaccoBas bubmorexa [JOK
B p pBI- https://m.edsoo.ru/ff0d5b40
JI0JIsl BEIIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
18 «ITpuroroBiieHrEe pacCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnnoreka [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SLII) oI q)eHI/m XHMHquKI/Ie bubmorexa HOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY Kilaccamu bubnnorexa [HOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0600611eHre U crucTeMaTu3alus 3HaHU!
B H https://m.edsoo.ru/00ad9cb2
KonTponbhas padora Ne3 no teme
" bubnuotexa [JOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITII
bu6mmoreka [JOK
51 XUMHYECKUX 371eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[lepuoanueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6nmoreka [JOK
53 Ileproapl, rpynmsl, MOATPYIIIIBI

https://m.edsoo.ru/00ada52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 311eKTPOHHBIX 000JI04eK
55 aTOMOB 3J1eMeHTOB [leprnoauyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnnorexa [HOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJaHUH
53 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hormast xirecias coisb https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHYECKas bubnuoreka [IOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens, oxncnenns https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK




«CTpOCHI/Ie aroma. X¥MHAYECKasl CBSA3bY

https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O600mIeHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600mIcHHE 1 | bubnnoreka [HOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PeszepBHbIil ypok. O600ICHHE 1 | bubnnoreka [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [lepuonuueckast cucrema | bubnnorexa [HJOK
XUMHYECKHX 3eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHUYECKHUX AJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEeHKIaTypa | bubnunoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xumMuueckoil CBS3U U THUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme
5 «IToBTOpeHue u yriayoiaeHrue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukamms XumMmudaeckux | bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOUN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmorexa [IOK
8 DakTOpPBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEIIHHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU
10 ncconuarmy. CUIbHEIE U c1a0ble bubmmnorexa [IOK
AMCCOUHATIHIL https://m.edso0o.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHEHHUS peaKIuil bubmmorexa [IOK
yp peaxtt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
peA hitps://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIMAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
14 ITonsaTue o ruaponanse coiei bubnnorexa LIOK
AP hitps://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIs bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «PemeHne skcrepuMeHTaIBHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
33749
KonTtpoasHnas padora Ne2 no teme
bu6mmoreka [JOK
17 «DNEKTPOIIUTUYECKAS] TUCCOIIAALIHSL.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/IMquCKpHe CBI;I?ICTBa Ha IpuMepe bubnmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosisiHast KUCIOTA, bubnmoreka [JOK




XHUMHUYCCKUC CBOﬁCTBa, IIOJIYyUCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
. bubnmoreka [JOK
20 «ITonyueHue COJITHOM KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBONCTB»
Brruucnenus no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIINU, €CIIU OQUH U3 buGnnorexa LIOK
P ’ https://m edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxnenue cepbl 1 €€ coeIMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
. bubnuotexa [JOK
25 duznyeckue 1 XuMHUYECKHe CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaoIIeH cpe/ibl COeAUHEHUSIMU
cepbl
7 Brruncienne MaccoBO JOIX BEIXOZA bubmuorexa [JOK
IIPOAYKTa peaKIun https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa dJIEMEHTOB bubnmoreka [JOK




VA-rpynmel. A30T, pacripocTpaHEeHHE
B IIpupoze, GU3NIECKue u
XMMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

. bu6mmoreka [IOK
29 XAMHWYECKHE CBOVICTBA, MOTYyYEHUE U
https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
bubmuoreka [JOK
30 «Ilonyyenne aMMuaka, U3y4eHHe ero
. https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCI0Ta, e€ (PU3NIecKue U bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEi
aAMMOHHSI B KQUECTBE MUHEPATHHBIX

32 n00peHnii. XuMu4deckKoe bubnnorexa LIOK
YACOPEHIIL. . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Okeua pocdopa (V) u

33 @ocgo pHaSI KI/ICJ'I((£)Ta (bQ)I/l:m(qe)CKHe u bubmmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCcTBE MHUHEPAIbHBIX YA0OPEHUH. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 pu E))zle gmﬂiecéle U1 XUMHAYECKHUE bubmmorera [TOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Okcuapl yraeposa, ux Gpu3ndeckue u bubnuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




OKosoruyeckue npoodaemsl,
CBs3aHHbIE C OKcuaoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosibHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme

18 "I[Tomy4yeHue yriieKucioro rasa. bubnnoreka [HOK
KadectBennas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBaX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK
«Baxnenmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonTtpoasHnas padora Ne3 no teme

. bubnuotexa [JOK
42 «Baxnenmue HeMeTauIbl U UX
https://m.edsoo.ru/00aec0e18
COETMHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
AJIEMEHTOB — METAJIJIOB.

13 Merannmnaeckas CBsI3b U bu6mmoreka [IOK
MeTaJUIMYeCKast KpUCTaJNIMYeCKast https://m.edsoo.ru/00ae103e
pemérka. @u3n4ecKre CBOMCTBA
METaJUIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. bubnmuorexa [JOK

44 DNEKTPOXUMHUYECKUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

https://m.edsoo.ru/00ael 156




OO6mue cnocoObI MOTyYEHUS
MeTayoB. CruiaBel. BerauciieHus mo

45 ABHCHUSIM XMMHYECKUX PEaKIUMN bubmorexa HOK
yp PeaiHi, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
npuMecHu
bu6mmoreka [IOK
46 IIoHsTHE O KOPPO3UU METAJIIOB
pp https://m.edsoo.ru/00ae1278
b K
47 [lemounbIe MeTaIITBI nommorexa O
https://m.edsoo.ru/00aec14b2
43 OKcuabl U THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kajinusa https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
. bubmuorexa [JOK
50 Bakueiiime coefMHEHNUA KaJlbIUA
https://m.edsoo.ru/00ael5e8
51 O0o001IcHNEe U CHCTEMATH3aIINS
3HAaHUM
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmorexa [IOK
yCTpaHEHUA https://m.edsoo.ru/00aec1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCThL BOABLI U METOIBI €€ bubmorexa LOK
" https://m.edsoo.ru/00aclae8
YCTpaHECHHS
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nommoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEIIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHrE U CUCTEMATU3 AL
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME bubnmoreka [JOK
«Baxueiine MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIIUd, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [HOK
COJIEPKUT IPUMECH. BpruncieHns https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOIyKTa
peaxkiuu
61 O06o001IeHne U CHCTeMAaTH3aIINS
3HAHUHN
Konrtponsnas padora Ne4 o treme
62 «Baxxuenme MeTaIbl U UX
COCTMHECHUS
63 BemecrtBa u maTepuainsl B bu6mmoreka [IOK
IIOBCETHEBHOM KU3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HeHNe bubnuotexa [JOK
OKPY’KaOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHuu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011IeHNE U bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 Peseprubriit ypok. O6001eHNE U bubnmuorexa [JOK




cucTeMaTru3anusa 3HAHHI

68 PesepBHeiit ypok. O000mICHNE U

cucTeMaTu3anusa 3HaHUHI

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

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB 110
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYyJIa, XUMMYECKHI 3JEMEHT, INpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JO0Js XHMUYECKOIO
JJIEMEHTa B COEJUHEHUHU, MOJSIPHBIM 00BEM, XMMHUYEcKas peaklus,
KJacCU(pUKaLlMsi  peaklHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3ioOKEHUs,, pEaKUMU 3aMELIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3P (EKT peakiuu, pacTBOp,

MacCoBasd O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MIOHATHU H

MMPUMCHATH 3TU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

L.5

1.6

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEINIOBOMY (P (DEKTY)

1.7

BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISATH MAcCCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyie

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOJNbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (pealbHBId |
MBICJICHHBII )

[To Teme: «BaxkHeiiue npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

paCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHSATHH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh NPUHAMJICIKHOCTL BCHICCTB K OHpe,Z[eJ'IéHHOMy KJIaccy

COeIMHEHUH 1o Gpopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XHMMHUYECKHME CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas ONHCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IHPOTCKAHUA XHUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O00OpYyJOBaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
71a060pPaTOPHBIX XMMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB C OIpPEACIEHHOM MacCOBOM JOJIEH PpacTBOPEHHOTO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOJAUTH XUMUYECKHE IKCTIEPUMEHTHI 110
paclO3HAaBaHUIO PACTBOPOB IIEJIIOYEH U KHUCJIOT C IOMOLIBIO
WHAUKATOPOB (JakMyc, (heHondTaaernH, METUIOPAHK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakinu

ITo Teme: «llepmogmueckut 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUI)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aroma, aTOMHas OpOWTanb, paguyc aroma,

XUMHUYCCKad CBA3b, IOJIApHAass W HCIOJApHAasd KOBAJICHTHAA CBA3b,




3.2

33

AIIEKTPOOTPHUIIATETILHOCTh, HMOHHAs CBSI3b, HWOH, KATHOH, AaHWOH,
CTETIeHb OKHUCIICHUS

KJIacCU(UITUPOBATh XUMUYECKHUE DIIEMEHTHI

OINKCHIBATh U XapaKTepu3oBaTh TaOimmuHyo (opmy [lepuomndeckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: pa3lU4aTh MOHATHS «TJIABHAS
noarpynmna (Arpymma)» u «mobounas mnoarpynmna (brpymma)y,

«Manble» U «OOJIBIINE) NEpUOabI

34

3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKOI 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOKCHHSA B HepnoanquKoﬁ

CHCTCMC

COOTHOCHTHb  0003HAueHHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppoguueckas  cucremMa  XuUMHYeckux  dnemeHtoB  J[.H.
MenpeneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsi s1pa, oOluee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX
ONpCACIIsITL BUJ XUMHYECKOH CBS3U (KOBaJ'IeHTHa}I u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30oBaHus

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJEKTPOJIMUTHI, AIIEKTPOJUTHYECKAsl IUCCOLUAIuS,
peaknMu MOHHOrOo OOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHYECKas CBA3b  (KOBAJCHTHAs, MOHHAf,

MeTaJlJIn4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSTh 3T MOHATHUS NPU ONMCAHUY BELIECTB U UX IPEBPALCHUN
COCTaBJIATh YPABHEHUS HIIEKTPOJIUTHUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPABHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

pacCKpeIBaTh CYHIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOM pEaKINU

IIo Temam: «Hemeramnsl M uX coeguHEeHUS» U «MeTamabpl U HUX

COCAUHECHUA»

2.1

2.2

XapaKTepu30BaTh (OMMCHIBATH) OOIINE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXk/Aas ONMCAHUE
IIpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHU peaxunﬁ, MNOATBCPIKAAOMINX CYHICCTBOBAHUC

TCHETUYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XHUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBEIM O00OpYyIOBaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJHEHUIO
1ab0paTOPHBIX XMMHUYECKUX OMBITOB MO TMOJYYEHHUI0 M COOUpaHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

NPOBOJUTH pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, womua, kapbonar, ¢ocdar, cummkKar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI W3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHSI U OKpYXKarollasi Cpear»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIIECTBA,; KOPPO3Usd METAJIIIOB

32

IIPUMCHATE OCHOBHEBIC OIICpanuu MBICITATEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYEHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/ABI IO3HAHHSA — HAOIIOJCHHWE, H3MEPEHHE, MOJEIUPOBAaHME,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIe XUMHUYECKHE TOHSATHS

[Tpenver xumuu. Ponap XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEIICCTB

[TonsiTre 0 MeToAax Mmo3HaHusl B XUMUU. YncThie BemecTBa U cmecH. Crocoobl

pas3neneHus cmecen

1.3

1.4

ATOMBI H MOJICKYJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCHUC

XuMuueckas (I)OpMyna. BaneHTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTa

B COCTUHEHUH

1.5

1.6

1.7

KonnuectBo BemectBa. Moisib. MomsipHasg Macca. B3auMocCBS3b KOJIHMYECTBaA,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemiectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMUYECKUE SBJICHHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MAcChl BEUIECTB. XUMHUUecKe ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKLII/II\/'I (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY10H, C MpaBUiIaMu
paboTel B JabopaTopum W mpuéMamMu OOpamieHus C  J1abopaTOPHBIM
o0opysoBaHHEM, H3yuYe€HHE U ONUCaHue (HU3MYECKHX CBOWCTB 00pasioB
HEOPTraHWYECKUX BEIIeCTB, HaOmogeHne (GU3NYEeCKUX (TUIaBIEHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIIKE, KHIIEHWe U KOHJICHCAIUs BOJABI) U
XUMHYECKHX  (TOpeHHE CBEuYd, [pOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUM, HAOMIOJEeHHWE U OINHCaHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaknuii  (pa3jokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPUIOM Oapusi, pa3lioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM

conu meau(1l), n3ydenue cnocoOoOB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1
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¢wibTpOBaHMEe, BHIApUBAHHUE, IUCTHIUIALMUSA, Xpomartorpadus), HpoBereHUE
OYHCTKH TTOBAPEHHOW COJIM, HAOJIIOICHHE M ONIMCAHNE PE3YIIbTATOB MIPOBEIACHUS
OIIBITa, WIIIOCTPUPYIOILIETO 3aKOH COXPAHEHUs MAacChl, CO3JAHUE MOJeEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxuelinue npecTaBuTeNIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BerecTBo. HaxokaeHune Kuciaopoja B Mpupoje, (PU3NYeCKHe M XUMHUYSCKUE
cBorictBa (peakuuu ropenus). Oxcunbl. I[lpumenenue kuciopoga. CrocoOb
MOJTy4eHHUsI KUCIOpoJa B J1ab0opaTopuyd W TPOMBINUIICHHOCTH. KpyroBopot

Kuciopoja B mpupojie. O30H — amioTpornHas MoaupuKaius KUCIopoa

TennoBoit 3 hekT XUMUIECKON peakiuu, TEPMOXUMHUYECKHE YPABHEHHUSI, IK30-
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHIIEHUE TapHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOS

Bonopon — anemenT u mpocroe BemiectBo. HaxokaeHue Bomopoja B MPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnore! 1 conn

24

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHYECKUM YpaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boga kak pactBopuTenb. PacTBOpBI.
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBL. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyroeopot
BOABI B TMpupoJe. 3arps3HeHHe NpUpPOAHBIX BojA. OxpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coequHeHunidt. Oxcuabl. Knaccugukarnus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusnyeckue M XUMHUECKUE

CBOICTBA OKCHIOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucnotr. Homenkmarypa kucior. dusudeckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HonyquI/Ie KHUCIIOT

2.9

Comu. Homenknarypa coneil. ®@uznueckue M XMMHUYECKHUE CBOMICTBa COJEH.

[Tonydenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

3.1
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XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YyeHHE, cOOMpaHME, paclio3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUS M MPEKpaIleHusl ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIyYCHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOMCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bogoposa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPUAIIOB),
HaOrofieHue 00pa3lloB  BEIECTB KOJMYECTBOM | MOJb, HCCIIEJOBAaHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MAacCOBOM J10JI€ll pacTBOPEHHOIO
BELIECTBA, B3aMMOJECHUCTBHE BOJBl C MeTaJyIaMU (HaTpUeM U KajlbIHEM)
(BO3MOYKHO MCIIOJIb30BAaHME BMJICOMATEpUANIOB), OIPE/EICHUE PACTBOPOB
KUCJIOT U IIEJIOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(ll) ¢ pacTBOpoM cCepHOM KUCIOTBI, KUCIOT C
METaJUIAMH, PEaKIUH HEUTpaIN3alllii, IT0JIy4YEeHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKHX

COEeIMHEHUI

[lepuonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[TepBble MNOMBITKM KiIacCU(UKALUU XUMHUYECKMX d3JeMeHToB. IloHsaTne o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMETIbHBIE METaJIbI,
raJIOTeHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 31eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMuueckux dnemeHtoB [[.M. Menneneesa.
Ilepunonpl u rpynnsl. @U3NYECKHI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA

Crpoenue atomoB. CoctaB aToMHBIX anep. M3oronsl. DnekTpoHsl. CTpoeHMe

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKHX DJIECMCHTOB
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3.5

IIepnomnueckoii cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .M. Mennaeneena

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyIIaM M MEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€HbIN U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKIuu pa310KCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemiectBo 1 xumnueckast peakuus. [Toropenue

1.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4YeCKux dnemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaius, KaJIbIUA U HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DIEMEHTOB B Ilepuonnueckon

CUCTEMEC U CTPOCHUEM NX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BHUJa XUMHUYecKoil cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpPraHUYECKHX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCJUHEHUH,

TCHECTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckiux peakiui Mo pa3IudHbIM [pU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

H3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1.4

[0 YyYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluu,

TEPMOXUMHNYCCKUEC YPABHCHU. Ilonsarue o CKOpPOCTH XHUMHYSCKOHN p€aknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHe 0 XUMUYECKOM PaBHOBCCHHU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH p€akKiiuk W II0JIOKCHUC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM peaKru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum”I C HCIHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xuMuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0bIe SIEKTPOIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEAKIMi MOHHOTO OOMeEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOIUTUYECKON

AucCcolnnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoImn3eC coJiei

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAUTMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CIIO’KHBIX BEHIECTB (XJIOpuAa HATpHUs); UCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, Iejaoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BHUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLUIMX MPUMEPHI OKHCIUTENIBHO-
BOCCTQHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiy pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamisl ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3aMMOZAEHCTBUE C METaUIaMU, HEMETAJUIAMH, IEelI04aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIy4eHHUe, MpuMeHenue. [leiictBue




2.2

XJIOpa M XJIOPOBOJOPOJA HAa OPraHU3M YeJoBeKa. BakHeulme XJopuabl U UX

HaXOXIACHUEC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3NYeCcCKrue CBOKWCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHMUYECKHUe CcBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢dbusznueckue U XUMUYeckue cBoicTBAa. OKCHIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHYECKHUE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakiuu, JeKalre B OCHOBE MPOMBIILICHHOTO croco0a IMOJydeHHs! CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHasl peakius Ha
cynb(ar-uoH. HaxoxkmeHnue cepel U €€ COCIMHECHUN B TPUPOJE. XUMUUYECKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COCIMHEHUSMU cepbl (KUCIOTHBIE JTOXIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBpaILECHUs

2.3

OOmast xapaktepucTuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOJIE,
¢usnveckre U XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, MoiydeHHe M npumeHenue. Comnu
aMMOHMS, HX (u3nyeckne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peaklusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MoJyuyeHHe,
¢buznvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeJACTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarollen
Cpeabl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJIOEMOB)

24

®ocdop, amnorpornHsle Mogudukauu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Mcnomb3zoBaHue ¢ochaToB B KauyecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapakrtepuctuka 3yeMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
MoAu(UKAIIUK, PACIPOCTPAHEHHE B TPUPOJE, (PU3MUECKHE W XUMHUUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoze. Okcuasl yriepoaa,
ux (uznyeckre M XUMHUYECKHE CBOICTBa, NEHCTBHE Ha JKUBBIE OPraHU3MBL,

MOJIYUCHUC U ITPUMCHCHHC. OKOJIOTHYECKUE HpOGJ’ICMLI, CBsA3aHHBIC C OKCHIOM




yrnepona(lV); rumoresa rin006agbHOrO MOTEIUICHUS KJIMMaTa; TMapHUKOBBIN
3hdexT. YrompHas Kuciora M €€ cold, UX (QU3NYECKUe MU XUMUYECKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIULMHE, HPOMBIIICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

2.7

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AalleTWIEH, 3TaHOJ, TIJMLEPHUH, YKCyCHas
kucnora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yrjieBoJaX — MU HX pPOJIHU B HKHU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYCCKHE CBOWCTBA, NOJYYCHHUE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBicHus 00
okcuzae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIB30BAaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHEe CTPOUTEIBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jeye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIB30BAHHA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOfI KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE O0pa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IPOBEICHHE KAaU€CTBEHHBIX PEaKlUMUid Ha XJIOPHUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TNPOTEKAHUS; OIMBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasllaMu XJIOpUIOB
(raJloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yIrJIMBaHUS caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4YeHHEe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KaueCTBEHHOW peakuu Ha cynbpaT-uoH U HaONIoJeHHe NpHu3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE C (PM3UUYECKUMHU CBOMCTBAMH a30T1a, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O00pa3lamu
a30THBIX U (ochHOPHBIX yA0OpEHMI; OTyUYeHue, COOMpaHue, paclio3HaBaHUE U
M3Y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIHWil Ha HOH
amMmmMoHus W ¢ocdar-uoOH U U3YUYCHHE TPU3HAKOB UX TMPOTECKAHWS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIOJIb30BAaHNE BUJEOMATEPHANIOB); HM3YYEHHE MOJEIEN KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yiiepeHa; O3HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACIO3HABAHWE W H3YUYEHUE CBOWCTB
YIJIEKUCIOro ra3a; MpOBEJCHME KayeCTBEHHBIX peakiuil Ha KapOoHaT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKLMEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH; pPEILIEHUE 3KCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHUI

MeTtamisl 1 uxX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucreme XuMHuueckux osnemeHtoB J[.U.
MenneneeBa u ctpoeHus aromoB. CTpoeHre MeTaIIOB. MeTalmnyeckas CBsi3b U
METAUIMYECKass KpUCTAIMYECKas pemeéTKa. DJICKTPOXUMHYECKUM  psif

HaIlpsHKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MOIyYeHUs
MeTaisioB. [loHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

6BITy H IIPOMBIIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoeHHE UX aTOMOB; HaX0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHJIbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHMe IIEeNOYHbIX METAUIOB M HX

COE€IUHEHUN
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IIlemouyHo3eMeNbHBICE  METAJJIbl MarHuidi W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.J1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi M Kanplus. BaxHeilmue coennHeHUs Kalblus (OKCHUI, THIPOKCH]I,

comu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMUHMIL: TIONOXKEeHUE B llepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusuueckue u
XUMHYECKHE CBOMCTBA aMIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCH/A U THIPOKCHUIA

AJTFOMHUHHA

XKenezo: nonoxenue B [lepuoanueckoil cucremMe XuMuideckux 3neMeHToB J[.1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuipl, THApOKcHAbl U conu skene3a(ll) u

xene3a(lll), ux coctas, CBOCTBA U TTOJTyUCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; M3y4EHHE DE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB XECTKOW BOJBL;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBECHHBIX PEAKIIUI HA HOHBI
(Marams, Kanblus, amroMuHus, nuHKa, skeneza(ll) m sxenmesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKMCAHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IMHKA; pElICHHEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeile MeTamisl u

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

HoBble maTepuanesl u TexHosnoruu. BemiecTBa n matepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ JKOJIOTMYECKOM  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromier cpeasl [1/IK. Ponp XuMun B petieHHH 3KOJIOTMUECKUX MPOoOeM.
[IpupoaHble HCTOYHMKM YTJIEBOAOPONOB (yrojb, MPHUPOIHBIA ra3, He(Th),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3Yy4YCHHUC 06pa3u013 MaTcepurajIoB (CTGKHO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)



IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBLIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O I[I03HABa€MOCTU SIBJIEHUH MpPUPOAbI, TMOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTYphl M HpPaKTHYECKON
JEeSITEeIbHOCTH YEJOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJb30BaTh MOACIHN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak MPOQUIBHOIO MpeaMeTra

MIPH MEPEX0/i€ Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XHUMHUYECKHE TIOHATHSA: XHUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb (CPEmHssA), XMUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBasi IO XMUMHUYECKOIO
9JIEMEHTA B COEIMHEHUH, MAacCOBast 10JIs1 M MPOLIEHTHAs! KOHLIEHTPALUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBA3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs M HETOJISpHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYECKass pemérka (aroMHas, WOHHAs, MeTaIMYecKasl,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJICKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKMM HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIUH,  OKHCIUTENIb |
BOCCTQHOBHTENb, OKHCICHHE ¥  BOCCTAHOBJICHHE, 3JIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHUMbIE pEaKIuy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI
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OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3aKOH ITIOCTOAHCTBA

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUHU XUMUHU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOYAIOIIECH

YMEHHE TMPaBUIIBHO UCTIOIH30BATh U3yUSHHBIE BEIECTBA M MaTEPUAITBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOTo rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4yelloBeKa; yMEHHe MPOrHO3UPOBATh BIMSHUE BEILECTB
¥ XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YeJIOBEKAa U OKPYKAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3jIMYHBIMH HCTOUYHHUKAMU HH(MOpPMALUU
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BE€HOIECTBAX, HX
MMPEBPALICHUAX u MMPAKTHUICCKOM MNPpUMCHCHUU )51 YMCHUC

MCIIOJIb30BaTh €€ JUIsl pelIeHns yueOHO-1103HABATENbHbBIX 3a/1a4

BJ'IaZ[eHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJIeHUs (HOpMYJT HEOPTaHWYECKHX BEILECTB,




YpaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMU  XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOI)

VYMeHne OOBICHATL CBSI3b IOJIOKEHHS JJIEMEHTAa B HepnonnquKoﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB MW 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pafuyC aTroMma, 3JIEKTPOOTPULATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiracCupuIMpoBaTh:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOpraHUYECKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINN

8 YMeHue ornpenensTh:

g1 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKHUX DIJIEMEHTOB, 3apsl

' HOHAa

g2 BHUJI XHMHMYECKOM CBA3M M THUN KPUCTAUIMYECKOM CTPYKTYphl B

. COCTUHCHHIX

8.3 XapakTep cpe/ibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBHUTEH

9 YMeHne xapakTepru3oBaTh (U3MUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajlud, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM UYHCJIE€ HMX BOJHBIX PacTBOpPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOMA, OKCHIBI M THIPOKCHIBI

92 metaioB [-IIA rpynm, amromunusi, menu (II), uunka, xeneza (Il u

' III), oxcunpr yruepona (I u IV), kpemuns (IV), azora u dhochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcCTas, a30THas,
dbocdopHas, yrojibHas, KpeMHHEBasI KHCJIOTA U UX COJIH )

9.3 IIPOrHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHMS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (TpyIil) HEOPraHUYECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIATh (POBOIUTE PACUYETHI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00beM Ira30B
114 [0 YpaBHEHUSM XHMHUYECKUX pPEaKIUil U HaXOAUTh KOJINYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOTYKTOB PEaKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOIrOleHue,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yUECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHE CPOopMyIHpoBaTh MpobieMy u
MPEAJIOKUTH YTH €€ PEIIeHUS
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M J1a0OpaTOPHBIM 000PYA0BAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIESIX cOepeKeHuUs
123 3JI0pOBbSI U OKPYKAIOIIEW MPUPOAHON Cpeapl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume nmpakTH4YecKUX HaBBHIKOB TUIAHMPOBAHUS M OCYIIECTBICHUS
CJHEAYIOINX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4eHHe CIIOCO00B pa3jeeH s cMecel

13.3

[IOJIyYeHUE KHUCIOpOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOJIOPOJIa U U3YUYEHHE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeLIeCTBa

MpPUMEHEHUE WHNKATOPOB (;1akmyca, METHJIOpaHkKa u
¢denondranenna) s OnpeneNieHUs] XapakTepa cpenbl B pacTBOpax
KHUCTIOT U IIenoueit

WCCIIC/IOBAHUE U ONHMCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajlla JpyrdM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

pelIeHre IKCIePUMEHTAIbHbIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHX COEeTUHEHMI; «DNEKTPOIUTUYECKAS
aucconuanusny; «BaxHelmne HeMeETalUIbl MW HUX COECIUHEHUS,

«Baxueiinne MeTalIbl M UX COSAUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHME  TMPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIl¥s, aTFOMHHHUSI,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

14.2

NpEACTAaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(ZbI/IKOB n Ta6.]'II/IH U BBIABJIATH OMIITMPUYCCKUE
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCKAY PCAJIbLHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU

SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

Yucrtsie BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumudeckue 3JeMEHTBHL. CHUMBOJIBI XUMHYECCKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BaneHTHOCTP aTOMOB XHMHMYECKHX 3JIECMEHTOB.

CreneHp OKUCICHUS

1.4

1.5

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTENBLHAs aTOMHAas Macca.
OrHocutenbHas MOJICKYJISIpHad Macca. MaccoBasgs [O0JIsI XHMHUYECKOI'O

3JICMCHTA B COCANHCHHUHU

KomuuecTBo BemecTBa. Mosb. MossipHast Macca. MoJsspHBIiE 00bEM Ta3oB.

BzanMocBs3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX €AMHUI] BEIICCTBA

1.6

®Ou3nyecKkne U XUMHUYCCKHUE SIBJICHUSI. XHMMHYICCKAS pCakuug nu eé IIpHU3HAKU.
3aKoH COXpaHCHHA MaCChl BCHICCTB. XUMHYECKHE YpPaBHCHUA

HCpI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XUMHUYCCKUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[Iepnonnueckuit 3akoH. lleproauyeckass cucreMa XUMUYECKHX 3JIEMEHTOB
JA.M. Menpneneesa. Ilepuoael u rpynmnsl. PU3NYECKU CMBICI TOPSAIKOBOIO

HOMEpa, HOMEPOB MepHUOa U IPYIIbI AJIEMEHTA

22

2.3

3.1

Crpoenue atromoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aToMOB TEpBbIX 20 XUMHUYECKHUX DIJIEMEHTOB

[Tepuonnueckon cucremsl /.. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX
TpEX IIEPHOJIOB, KaJIns, KaJIbLISA (paguyca aTOMOB,
JIEKTPOOTPHUIIATEILHOCTH, METAUIMYECKUX U HEMETAIJIMUECKUX CBOICTB) U
UX COCJUHEHWH B COOTBETCTBUM C IIOJIO)KEHHUEM  DJIEMEHTOB B

[Teproanyieckoii cuCcTeMe U CTPOSHUEM UX aTOMOB
Crpoenue BeniecTBa

Xumunueckas cBg3b. KoBajeHTHas (HOHHpHaSI 151 HCHOHHpHaH) CBA3b.

DNEeKTPOOTPUIIATEIFHOCTh ~ XUMHUYECKUX  dJeMeHTOB. oOHHas  CBs3b.



Merannnueckas CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX pPEHIETOK (aTOMHas, HOHHAs, METaJuIM4ecKas),
3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH M BUAA

XUMHUYECKOH CBI3U

Baxwueimme MMPEACTAaBUTCIN HECOPTaHUYCCKUX BCHICCTB. Hemeramnel n ux

COCIMHCHNA. Mertamisl U UX COCAMHCHUA

4.1

Krnaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX COCIMHEHUIN: OKCHUIOB
(coneobpasyromue: OCHOBHBIC, KHCJIOTHBIE, am(poTepHbIC) u
HecoJieoOpa3yromre; OCHOBaHWHN (IIENOYM M HEPACTBOPHMBIC OCHOBAHWS);
KHUCJIOT (KUCIOpOJCOJepKAlIie H OECKUCIOPOIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

4.3

4.4

®u3nNYeCcKue M XUMHYECKHME CBOWCTBA MPOCTHIX BELIECTB-HEMETAIUIOB:
BOJIOPOJa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

du3nyYecKrue U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHS,
HaTpus, KaJms, Mar"us 171 KaJIBIUS, ATIOMHHMNS, JKeesa.

DAEKTPOXUMHUYECKHUH Psi/l HAIPsHKEHUN METaIIOB

dusznueckue u XHUMHNUYCCKHEC CBOMCTBa BOAOPOIHBIX COCJIMHEHM I

HEMETAJUIOB: XJIOPOBOJIOPOA, CEPOBOAOPOIA, AMMHAKA

4.5

4.6

dusnyeckrue U XUMHYECKUE CBOMCTBA OKCHIIOB HeMeTasuioB: cepol (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yraepoma(ll, 1V), xpemuusa(IV).
[TonyuyeHnue OKCUI0B HEMETAILIOB

Xumuueckue cBoicTBa okcuioB: MetaioB IA-IIIA rpynmn, uuaka, meau(Il) u

xemneza(ll, III). [Tomyyenne okCUI0B METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM U aM(OTEPHBIX THUIPOKCUAOB (Ha
MpUMepe TUJIPOKCUIOB AIIOMUHUSA, Kene3a, HuHKa). [loayueHne ocHOBaHUM

1 aM(pOTEPHBIX TUIAPOKCUIIOB

4.8

4.9

4.10

4.11

Ob6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CepOBOZIOPOAHOM, CEPHUCTOM, CEpHOM, a30THOH, (ochopHO, KpeMHUEBOIH,
yroibHOU. OcoOble XMMHUYECKHE CBOWCTBA KOHILIEHTPUPOBAHHOW CEpHOM M
a30THOM KucaoT. [lomyuenue kucior

OOue xuMHU4Yeckre cBoicTBa cpeiHux coieil. [lomyuenue coneit
ITonmyuenue, cobupaHue, pacrozHaBaHHE BOJOPOJ]A, KHCIOPOAA, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

HonyquI/Ie aMMUMakKa, CCpHOﬁ U a30THOM KHCJIOT B MPOMBIIIJIICHHOCTH.




O06u1re cnocoObl MOTYyYSHHS METAIIIOB

4.12

I'enetnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

5.1

5.2

XUMUYECKUE peaKLun

Knaccugukanus XuMU4ecKuX peakiuii Mo pa3IuyHbIM IPU3HAKaM: 10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, 10
U3MEHEHHUIO CTENEHEN OKUCICHUS XUMUYECKUX JJIEMEHTOB

TemnoBoit 3 dekT XUMUYECKOW peaKIHH, TePMOXUMUYECKHE YPaBHEHHS.

DK30- U 3HJI0TEpMUYECKHUE peakunuu. TepMOXuMU4eCcKre ypaBHEHHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OxucnuTenn n
BOCCTaAaHOBHTCIIN. Hpoueccm OKHCJICHHS W BOCCTAaHOBJICHHA. :‘)J'ICKTpOHHHﬁ

0aaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PEaKIuu

54

Teopust  BIEKTPOJUTHUYECKONM  JUCCOLUALUU. Katnonbl,  aHUOHBIL
DNEKTPOIUTHI U HEINEKTPONUTHI. CUIIbHBIE U C1a0ble ANEeKTponUuThl. CTeneHb

JUucconmanmmn

5.5

Peakuuu nonHoro obMeHa. YcinoBus IIPOTCKAHHA peaKHHﬁ HMOHHOTI'O O6MeHa,

IIOJIHBIE Y COKPAIIEHHBIE MOHHBIE YPAaBHEHHUS PEaKIIMM

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa m martepuanbl B IIOBCEJHEBHOM JKH3HU 4YeloBeKka. be3zomacHoe
UCIOJb30BAHUE BELIECTB U XMMUYECKUX peakiuil B jaboparopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYKalIIed cpeapl (KUCIOTHBIE IO,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJAOEMOB), CIIOCOOBI €T0 MPEJOTBPAIICHUS
[Ipenenbuas nomyctumasi koHueHntpanus BemectB (ITJK). Ponp xumuu B
pElIeHUH DHKOJIOTUYECKUX TMpobieM. YCuieHue NapHUKOBOTO 3ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ota, hocdopa, yriepoa, KpeMHHS U UX COCTUHCHUH B
ObITY, MEJUIIMHE, MPOMBIIUIEHHOCTH M CeNbCKOM Xo3siiicTBe. Ilpumenenue
METAJJIOB M CIUIaBOB (CTajlb, YyTyH, AIOPAIIOMUHUI, OpoH3a) B OBITY H
NPOMBIIIICHHOCTH MX coefAuHeHui. IloHsTHe O KOppo3MM METaloB,

OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4

[TpupoaHble MCTOYHHMKH YTIIEBOAOPOAOB (Yroib, MPUPOIHBINA ra3, He(Th),

MPOYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHUS 00 OPraHM4CCKHUX BEIIECTBAX KaK O COCAMHCHUAX

yriaepoaa (MCTE[H, 9TaH, 3TWJICH, AUCTHUJICH, 3TAHOJI, TJIMICPUH, YKCYCHasd




kucnora). [loHsATHEe O OHMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, Oenkax,

YTII€BOJAAaxX — M UX POJIM B JKU3HU YCIIOBEKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHoe
obmectBo «M3marenscTBo «IIpocBemnenne»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmiectBo «M3narensctBo «llpocBemenne» Tadnuubl: [lepuoanueckas cuctema
xumuueckux snemeHToB J1. . MenneneeBa, Tabiniia pacTBOPUMOCTH, SJIEKTPOXUMHUECKUN

PO HAIIPSAKCHUS MCTAJIJIOB

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypPOBEHb.-
Peanuzanus-tpedoBanuii-PI'OC-ocHOBHOI0-00111€T0-00pa30BaHusl. -

MeTtoaudeckoe-nocooue-ist-yanrens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru

https://www.yaklass.ru/
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