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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS COCTAB-
JieHa Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTellb-
HOM MpOrpaMMbl OCHOBHOTO 00IIero oOpaszoBanusi, mnpencraBieHHbIXx B OI'OC
00O, a Taxxe Ha OCHOBE (perepabHON paboueil mporpaMMbl BOCIIUTAHHUS U C
y4€TOM KOHIEMIMK TpernojaBaHusl y4eOHOro mpeamera «XuMus» B oOpa3oBa-
TEJbHBIX Opranu3anusx Poccurickon Penepanuu.

[Iporpamma 1o xuMuu a€T NpeacTaBICHUE O LETsAX, o0Iel cTpaTeruu 00y-
YEHUS, BOCIIUTAHUS W PA3BUTHS OOYUYAIOIIMXCS CPEJCTBAMH YUEOHOTO TpEeaMeTa,
YCTaHaBJIMBAET 0053aTeIbHOE MPEIMETHOE COJEpKaHUE, MPEAYyCMAaTPUBAET pac-
IIpEeJeICHUE €ro I0 KjlaccaM U CTPYKTYPUPOBAaHHUE IO pasfeiaM U TeMaM Ipo-
I'PaMMBI 110 XUMHUH, OIIPEAEAET KOJIMUYECTBEHHbIE U KAUECTBEHHBIE XapaKTEpUCTH-
KM COAEpKaHUs, PEKOMEHIYEMYIO ITOCIEA0BATEIPHOCTh U3YYEHNUS XUMHH C Y4E-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEN OOy4YaroIMXCs, ONpeesieT BOZMOXHOCTH MpeaMeTa
JUIs peaiu3anuu TpeOoBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTellb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIEr0o 0Opa30BaHHUs, a TaKkKe TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHHs XMMHUHM Ha YPOBHE LI€JIeH U3y4eHHUs IIPEeAMETa U OC-
HOBHBIX BHUJIOB y4€OHO-II03HABATEIBHOM JEATEIbHOCTH 00YYarolerocs mno ocBoe-
HUIO Y4eOHOTO COIepKAHUS.

3HaHUE XMMHHU CIIY>)KUT OCHOBOHM Il (JOPMUPOBAHUS MHUPOBO33pEHUSI 00Y-
YaroIIEerocs, ero MpeACTaBIeHU O MATEPUAIIBHOM €IMHCTBE MHUPA, BaXKHYIO POJIb
UTparoT (popMUpYyEMbIE XUMHUEW MPEACTABICHUS O B3aUMOIPEBPAILEHUIX SHEPTUU
U 00 HBOJIIOIMM BELIECTB B MPUPOJE, O MyTIX peleHus riaolaibHBIX MpobieM
YCTOWUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
9KOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET pean3aliy BO3MOKHOCTEH JIJIsl caMOpa3BUTHS U (POpMUpPOBa-
HUS KyJIbTYpbI JIMYHOCTH, €€ 00111el U (yHKIIMOHATBHOW rPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIIOCOOHOCTEH
00y4aroluXxcs, HaBBIKOB UX CAMOCTOATEIHHOU y4eOHOU NIeATeNbHOCTH, dKCIEpHU-
MEHTAJbHBIX U UCCIEIOBATENIbCKUX YMEHHI, HEOOXOUMBIX KaK B MOBCEIHEBHOU
YKU3HU, TaK U B MPOPECCUOHANBHON IeATENbHOCTH;

3HaKOMHUT €O CIEeNU(UKON HaydHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJI[a HA €IUHCTBO IIPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYaroMINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHUs B OOyYEHUM XHMMHUU OOECHEUYMBAIOTCS CIELU(PUKON
COJepKaHusl y4eOHOTo MpeaMeTa, KOTOPBIA SBISETCS MEJAarorMuecky aaanTupo-
BaHHBIM OTpakeHHEM 0a30BOI HayKH XMMHH Ha OINpeAeTIEHHOM 3Tare e€ pa3Bu-
TUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHUE 00YYaIOIIMMUCS CUCTEMBI IEPBOHAYATIbHBIX TOHSATUA XUMUHU, OCHOB He-
OpPraHUYECKOM XMMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IOHATHA OpraHuYe-
CKOUM XMMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
INOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMHUYECKON
peakuuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI M0 MPUHIIMITY [TOCIEI0BA-
TEJIHOTO PA3BUTHUS 3HAHWM HAa OCHOBE TEOPETUYECKUX IPEACTABICHHN PA3HOIO
YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunognyeckoro 3akoHa J[. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— MpPEACTABICHUIN 00 3JIEKTPOJUTUYECKON JUCCOLMAIIMN BEUIECTB B PACTBO-
pax.

Teopernueckne 3HaHHA PACCMATPUBAKOTCA HA OCHOBE AMIMPHYECKH IONY-
YEHHBIX U OCMBICICHHBIX (DAaKTOB, pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOIO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl MO XUMUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTAB-
JICHHAS. O XMMHWYECKOM COCTABIIAIOLICH HAy4YHOW KapTUHBI MUpa B JIOTHKE €€ CH-
CTEMHOU MPUPOIBI, IECHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM I10-
3HaHUA B HayKe. M3yueHne XMMuu MpOUCXOJUT C MIPUBIICUEHUEM 3HAHUUN U3 paHee
U3YYEHHBIX y4eOHBIX MpeAMeTOB: «OKpyxaromuidi Mup», «buosnorus. 57 kinacce»
u «Pusmka. 7 Kmacey.

[Tpu u3yyeHUu XMMHM MPOUCXOAUT (POpMHpOBaHHE 3HAHUI OCHOB XUMHUUE-
CKOM HayKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUUYECKON JIeATENb-
HOCTM YEJIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHMPOBOW KyJIbTYpHI. 3ajaya
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUM —
BaXHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKHUX MOJIOKEHUU, AOCTYT-
HBIX 0000IIIEHNIT MUPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HAyKH, B MPUOOIIEHUH K
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HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIlvii, B
GbOpMHpPOBAaHUY W PA3BUTHH MO3HABATEIBHBIX YMEHUM W UX MPUMECHEHUH B y4ueO-
HO-TI03HABATEIBHON M yueOHO-HCCIIEeI0BATEIbCKON IeATeIbHOCTH, OCBOCHHUH TTpa-
BUJI 6€30MacHOT0 OOPAIlEHUs C BEIIECTBAMH B ITOBCEIHEBHOM JKU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (popMupoBaHUe UHTEIEKTYaJIbHO PA3BUTON JTUYHOCTU, TOTOBOM K CaMO00-
Pa30BaHMIO, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO pEIICHUM, Coco0-
HOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAamnpaBJICHHOCTh OOYYEeHHS Ha CHUCTEMaTU4YecKOoe MpHUOOIIeHHe 00yyaro-
HIMXCSI K CaMOCTOSATEIbHOM IMO3HABATENIbHOM JIEATEIbHOCTH, HAyYHBIM METOJaM
MO3HaHUA, (POPMUPYIOIIMM MOTUBALIUIO U PA3BUTUE CIOCOOHOCTEN K XUMHH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIUMUCS
OMbITa PAa3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue o61Iel PYyHKIIMOHATBHONW U €CTECTBEHHO-HAYYHOU IpaMoT-
HOCTH, B TOM UYHCJI€ YMEHUN OOBSACHITH U OIICHUBATH SIBJICHUSI OKPYKAIOLIET0 MHU-
pa, UCTOJIb3YyS 3HAHUS U OTBIT, TOJIYYCHHBIC NPU U3YyUYEHUU XUMUU, IPUMEHSATD UX
IIPU pelieHUu POo0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOM JCSATEIHHOCTH;

— (opmupoBaHre y 00y4aroOmUXCsl TYMAaHUCTUYECKUX OTHOIICHHUM, MOHUMa-
HUS [IEHHOCTH XUMHUYECKUX 3HAHWUM JIJIST BHIPAOOTKH IKOJIOTMUYECKH IIesiecoo0pas-
HOTO MOBEAEHUS B OBITY M TPYAOBOW NEATEILHOCTH B LIEJISAX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

— pa3BUTHE MOTHUBAIUU K O0yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U Ca-
MOBOCIUTAHUIO HA OCHOBE YCBOCHHMSI OOIIEUETIOBEYECKUX LIEHHOCTEN, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOPY MpOo(uIIsi U HATPaBIECHHOCTU JaIbHEUIEero 00y4eHusl.

OO1ee yncao yacoB, OTBEAEHHBIX ISl U3yYEHHUS] XUMUU HA YPOBHE OCHOBHO-
ro oOmrero odpazoBanus, coctapisier 138 vacos: B 8 kiacce — 70 gacoB (2 vaca B
Henemo), B 9 kmacce — 68 yacoB (2 wyaca B HEJHEIIO).

[Iporpammoii npeaycMoTpeHo 1o 4 KOHTPOJIBHBIX paboThl B 8 U 9 Kjaccax ¢ le-
JIBIO OMPEJEICHUS] CTETIEHH OCBOCHUS YUAIIUMUCS COJEPKAHMS 10 MPEIMETY, KO-
TOpbIE OTHOCATCS K 00s13aTeTbHOMY KOHTPOJTIO.
C nenpro GopMHUPOBAHUS MPAKTHUCCKUX YMEHUW U HABBIKOB, HEOOXOIUMBIX JIJIS
U3y4YeHUsl yueOHOTO MpeAMeTa B IPOrpaMMe IpelyCMOTPEHbI IPaKkTUYecKue pado-
ThI: B 8-M Ki1acce — 6 mpakTUyecKkux padboTt, B 9-M kiacce — 7 nmpakTU4ecKux pador.



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemecTBa. OU3NUYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHE Be-
niectB. [loHsiTHEe 0 MeTOmax mo3HaHus B XuMuU. UYuctele BemecTBa u cMecu. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHAE 3JEMEHTBI. CHMBOJIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U cnoKHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyia. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3a-
KOH ITOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTeNbHass atoMHasg macca. OTHOCH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl U YMcia CTPYKTYPHBIX €IMHMI] BemecTBa. Pacuérel no popmyiiam Xxumuye-
CKHX COEJIMHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3JI0KEHHUsI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MYecKuX CBOMCTB 00pa3l0OB HEOPTraHUYECKUX BELIECTB, HAONIOJACHUE (PU3HUYeE-
CKUX (TIJIaBJIEHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U
KOH/JICHCAI[Usl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHOM MPO-
BOJIOKH, B3aUMOJICMCTBHE MeJla C KHCJIOTOW) SIBIICHWH, HAOIIOJIEHUE U OMUCaHUE
MPU3HAKOB MPOTEKAaHUSI XUMHUYECKUX PEeakUui (pasyioKeHUe caxapa, B3auMoJIe-
CTBHE CEPHOM KHCJIOTBI C XJIOpUIOM Oapwisi, pazioxkenue rumpokcumaa meau (I1)
MIpU HarpeBaHWH, B3aUMOJICHCTBUE Kefe3a ¢ pacTBopoM coiii meau (1), uzyuenue
CIIOCOOOB pa3/eieHus] CMeCel: ¢ TIOMOIIBI0 MarHuTa, (PUIHTPOBAHUE, BHITIAPUBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadus, NMPOBEICHUE OYHMCTKH TMOBAPEHHON COJIH,
HaOJIOZICHUE U ONMHUCAaHUE PE3YJbTATOB MPOBEJECHUS OIbITa, WUTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMsS MacChl, CO3JaHIE MOJIeTIe MOJIEKYJ (IIaPOCTEPHKHEBBIX).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CoctaB Boznyxa. Kucimoposn — 3ieMeHT U MmpocToe
BenlecTBo. Haxoxaenue kucinopoza B npupojae, PU3ndeckue 1 XMMHUUECKHE CBOM-
ctBa (peakuuu ropenust). Oxkcunpl. [Ipumenenue kucnopoaa. CriocoObl MOTyUeHUS



KHCIIOPOJia B JIAOOPATOPHH U MPOMBINUICHHOCTH. KpyroBopoT Kuciopoaa B mpwu-
poze. O30H — amIoTponHas MoAU(UKALNS KHCIOPO/a.

TennoBoit 3P PeKT XUMUIECKON peakiinu, TePMOXUMUYECKUE YPABHEHUS, K-
30- U SHAOTEPMHUYECKHE pPEaKUMU. TOMIMBO: YyrOjb U METAaH. 3arpsi3HEHUE BO3AY-
Xa, YCUJICHHE MapHUKOBOTO 3(PdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Boaopon — anmemeHT u ipocToe BemecTBo. Haxoxaenue Bogopoaa B mpupo-
ne, (U3MvecKne W XMMHYECKHE CBOWCTBA, NMPUMEHEHHE, CIIOCOOBI IMOTYUYEHUS.
Kucnots! u conu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopel. Hackl-
IICHHBIEC ¥ HEHACKIIIEHHBIE PaCTBOPHL. PacTBOpMMOCTH BellecTB B Bojie. MaccoBas
JIOJIS1 BEIIECTBA B PacTBOpe. XMMHYECKUE CBOMCTBA BOoAbl. OcHOBaHud. Posb pac-
TBOPOB B IIPUPOJIE U B KU3HU 4esioBeKa. KpyroBopoT BoJibl B pupoAe. 3arpsizHe-
HUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB: coJieoOpa3zytoiire (OCHOBHBIE, KUCJIOTHBIE, aM(pOTEPHBIC) U HecoeoOpa-
syromue. Homenknarypa okcuioB. @usnyeckue U XMMUYECKUE CBOMCTBA OKCHIOB.
[Tonmy4yeHne OKCHUIOB.

OcHoBanus. Kinaccudukainms ocHOBaHH: MIENOYN U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBaHui. GU3NYECKUE U XUMAYECKUE CBOMCTBA OCHOBA-
Hui. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetayuioB H. H. bekerosa. I1ony-
YEHUE KUCJIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KHUCIOpOAa B BO3AYyX€E, MOJIYyUYCHHUE,
coOupaHue, pacrio3HaBaHUE W M3YYEHUE CBOMCTB KHCJIOPOJA, HAOIIOJCHUE B3au-
MOJICHCTBHS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3ZHMKHOBEHHS U MPEKpaICHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3IlaMu OKCHJIOB M OTMCAHKUE UX CBOMCTB,
MOJIy4eHHUE, COOMpaHKe, pacli0O3HaBaHKUE W U3yUYE€HUE CBOWCTB BOJIOpOa (TOpEeHNUE),
B3auMOJIelicTBUE Bojioposa ¢ okcuaoM meau (1) (Bo3MOXXHO MCIOIb30BaHUE BU-
JleoMaTepranoB), HaOI0IeHHe 00pa3IoB BEIIECTB KOJIMUYECTBOM 1 MOJIb, UCCIIEN0-
BaHME OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, MTPH-
TOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAaCcCOBOU JOJIEW PACTBOPEHHOIO Bellle-
CTBa, B3aUMOJICHCTBHUE BOJIbl C METAJUIaMH (HATPUEM U KajbliieM) (BO3MOXKHO HC-
MOJIb30BAaHUE BHUAEOMATEPHUAJIOB), HCCIEIOBaHNE OOpa3lloB HEOPraHUYECKUX Be-
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IIECTB PA3IMYHBIX KIJIACCOB, HAONIOJEHHWE W3MEHEHHUS OKPAacKd HHAUKATOPOB B
pacTBopax KHUCJIOT W IIeJIoYell, h3ydeHue B3aumojiercTBus okcuna meau (ll) c
PacTBOPOM CEPHOM KHUCJIOTBI, KHCIOT C METAJUIAMH, PEAKIUNA HEUTpaIu3aluu, 1mo-
Jy4E€HHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO MeETajula IPYyTruM W3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 33Ja4 10 TeMe «BaxHenmme Kiac-
Cbhl HEOPTaHUYECKHUX COETHHEHHIN.

Ilepuoguyecknii 3akoH u Ilepuoguyeckass cucreMa XHMHYECKHX 3JJie-
MeHTOB [I. 1. MenneneeBa. CTtpoeHue aToM0OB. XMMHUYeCKasi CBA3b. OKMCIH-
TeJIbHO-BOCCTAHOBUTE/IbHBIC PEaKIMHU

[lepBble MOMNBITKM KJIACCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpYIIAax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAIbI, rajao-
T€Hbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yroT aM(OTEpHbIE OKCUIbI U
TUIPOKCHIBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u anuHHonepuonHas ¢opmel Ilepuonuue-
CKOU CHCTEMBI XUMU4eckux 3emMeHToB [[. . MenneneeBa. Ilepnoasl u rpyIisl.
du3nyecKuii CMBICT MOPSAIKOBOIO HOMEpPa, HOMEPOB NEPHOJA U TPYHIIbI AJIEMEH-
Ta.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUeCcKUX 3neMeHToB [lepuoanue-
ckou cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO AJIEMEHTA IO
ero nojoxeHuro B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHMUYECKHX 3JIEMEHTOB, ME-
TaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAM U IIEPUOAAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
AJIEMEHTOB I Pa3BUTHUS HayKHU U npakTuku. Jl. 1. MenneneeB — y4€HbIN U rpax-
JAHUH.

Xumuyeckas cBsi3b. KoBasieHTHasi (MOJsipHAs M HEMOJSIPHAsA) CBSA3b. DIICK-
TPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenenb okucneHus. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. IIpo-
LIECCHI OKHUCIIEHHS U BOCCTAHOBJICHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAJIOB W HEMETAJUIOB, B3aUMOJCHCTBUE
IUAPOKCUA IMHKA C PACTBOPAMHU KUCJIOT U LIEJNOYEH, TPOBEICHUE OIBITOB, UILTIO-
CTPUPYIOUIUX MNPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPeakuuil (ropeHue,
pEaKLHH Pa3IOKEHHS, COETUHEHUS).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeaMETHBIX CBA3EH NMPU U3YYEHUH XMMUHU B 8 KJlacce OCy-
IIECTBIISIETCS YE€PE3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAYUYHbBIX MOHATHM,
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TaK U TOHATUM, SABIISIONIMXCS CUCTEMHBIMHU JUIsl OTAEIBHBIX MHPEIMETOB €CTe-
CTBEHHO--Hay4YHOT'O IIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBIN (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, aHaJIU3, CUHTE3, KIacCU(pUKALMS, IEPUOANYHOCTD, HAOIIOI€HUE, IKCIIEPH-
MEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJENb, SIBICHUE.

®usuka: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUNA 3apsi/l, BEIIECTBO, TEJIO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, PU3NYECKUE BEJIUYUHBI, €AUHULIBI U3MEpe-
HUsL, KOCMOC, IUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOABI, MOJE3-
HBIE UCKOIIAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. Menneneera. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XH-
MHUYECKHX AJIEMEHTOB MEPBIX TPEX MEPUOA0B, KU, KaIbIUI U UX COEAUHEHUN B
COOTBETCTBHHU C IIOJIOKEHHUEM IEMEHTOB B [leproinueckoi cucTeMe U CTpOCHUEM
UX aTOMOB.

CrpoeHne BelecTBa: BUIBI XUMUYECKON CBSI3U. THIIBI KPUCTAJUIMYECKHUX pe-
HIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BELIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIaccaM HEOPTaHWYECKHUX COEIIH-
HEHHI, TEHETUYECKas CBS3b HEOPTaHNUYECKNX BEILIECTB.

Knaccudukanms XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YUCITY
U COCTaBYy yYaCTBYIOUIMX B PEAKIMH BEILIECTB, IO TEMJIOBOMY 3 dexTy, o uzme-
HEHHUIO CTENEeHEH OKHUCIIEHUS XUMHUYECKHX 3JIEMEHTOB, 0 OOpPaTUMOCTH, MO yda-
CTUIO KaTajnu3aropa). JK30- U HHAOTEPMHUYECKUE PEAKIUHU, TEPMOXHUMHYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoct xumudeckod peakuuu. [loHsitue 06 0OpaTUMBIX U He-
00paTUMbIX XUMUYECKUX peakiusaxX. [IoHATHe 0 TOMOTreHHBIX U T€TEePOreHHBIX pe-
akiuax. [lonstne o karanuse. [loHsTHE O XMMHUYECKOM paBHOBECHH. DAKTOPBI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOM PEaKUUU U MOJOKEHUE XMMUYECKOTO paB-
HOBECHS.

OKHUCIANTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, AJIEKTPOHHBIA OajlaHC OKHC-
JIUTENBHO-BOCCTAHOBUTENBHOW peakiuu. COCTaBIEHUE YpPAaBHEHUI OKUCIUTEINb-
HO--BOCCTAHOBUTEJIBHBIX PEAKIMI ¢ MCHOJIb30BAHUEM METO/a AJIEKTPOHHOTO Oa-
JIaHCA.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE U COKpAIEHHBIE NOHHBIE ypaBHEHMs peakiuil. CBolcTBa KHUCIIOT, OCHO-
BaHU U COJIEl B CBETE MPEJCTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BELIECTB — METAJUIOB U HEMETAJIOB (TpaduTa U anmasa), CJI0KHBIX BELIECTB (XJ10-
puaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKIUU OT
BO3JICHCTBHSI Pa3IMYHBIX (DaKTOPOB, HUCCIIETOBAHUE AIEKTPOIPOBOTHOCTH PaCTBO-
POB BEILECTB, IIpoLEcca TUCCOLMALNN KUCIIOT, IeJouel U coei (BO3MOXKHO HUC-
II0JIb30BaHUE BUJIEO MATEPUAIIOB), MPOBEACHUE ONBITOB, WILTIOCTPUPYIOIIUX MPH-
3HAKU MPOTEKAaHMsI peaklnii MOHHOro ooMeHa (0Opa3oBaHHE OCA/IKa, BBIIEICHUE
rasza, o0Opa3zoBaHUE BO/JIbl), OIBITOB, WUIIOCTPUPYIOIMINX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PpEAKIU (FOpEHUE, PEAKUUU PA3NOKEHUS, COCIUHEHUS),
pacro3HaBaHNe HEOPraHUYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUI Ha
VIOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTauibl 1 X COeIMHEHUS

OO01ast xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaK-
TEpHbIE CTerneHu okucieHusa. CTpoeHue M (PU3MUYEecKUe CBOWCTBAa IPOCTHIX Be-
IIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA HA TTPUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTajulaMM, HEMETaJJIaMU, 1ejao4aMu). Xia0poBoaopod. ComsiHas KUCI0Ta, XUMH-
YECKHUE CBOWCTBA, NOJIyYeHUE, TPUMEHEHHE. J[eMCTBHE XII0pa U XJIOPOBOAOPOAA HA
OpraHW3M 4YenoBeKa. BaxkHenme XJI0pruabl M UX HAXOXKIAEHNE B IPUPOE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKue cBoMcTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pusnvecKkre 1 XMMHUYECKHE CBOMCTBA (00IIKe KaK MpeACTaBUTe-
JIs1 KJ1acca KUCJOT U creruduyeckue). XuMUUEeCKHe Peakiuu, JeKallie B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cyiab(}ar-HoH.
Haxoxenue cepol 1 €€ COeIMHEHU B PUPOJIC. XUMUUYECKOE 3arps3HEHUE OKPY-
YKAIOLLEH Cpeibl COEUHEHUSIMU CEpbl (KUCIOTHBIE JOKIH, 3arpsi3HEHHE BO3AyXa U
BOJI0EMOB), CITIOCOOBI €r0 MPEJOTBPAIICHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, pacIpOCTPAHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiicTea. Kpyroopot a3ora B mpupone. AMMHUax, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Com aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMoiydyeHue, (PU3NUecKue M XUMHUYECKHE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cneruduieckue). Mcnomnb-
30BaHKME HUTPATOB U COJIEM aMMOHHS B KaueCTBE MUHEPAIbHBIX yJI0OpeHun. Xu-
MUYECKOE 3arpsA3HEHUE OKpYKalollehd cpeibl COCNUHEHHUSIMU a30Ta (KUCIOTHbBIE
JIOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbI U BOJOEMOB). Docdop, alIoTpONHbIE MO-
mudukarmu Gocdopa, pusndeckne u xummdeckue crorictsa. Oxcua gocdopa (V)
u QocdopHas kuciora, QU3NYECKHE U XUMUYECKHUE CBOICTBa, moiydeHue. Hc-
noJib3oBaHue (ochaToB B Kau€CTBE MUHEPAIbHBIX yI00pEHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. YTJIEpOJ, aluIOTPOIHbIE MOJIU(DHUKa-
IIUHM, PAacIpOCTpaHeHHE B MPHUPOJE, (hU3MUecKne M XUMHUYECKHE CBOWCTBA. AJ-
copouusi. Kpyrosopot yriepona B npupoje. OKCuibl yriiepoaa, ux Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, JIEUCTBHE HA JKUBBIE OPTaHU3MBI, MOJYyYECHUE U TPUMEHE-
HUE. DKOJIOTUYECKHUe MpoOIIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (1V), rumoresa
1J100aJbHOTO0 MOTEIUICHUS KJIIMMaTa, MapHUKOBBIN A PekT. YronbpHas KuciaoTa u eé
cony, uX QU3NYECKHEe U XUMUYECKHE CBOWCTBA, MOyYeHHE U npuMeHeHne. Kave-
CTBEHHAs peakiusi Ha KapOoHaT-uoHbl. Mcmons3oBaHue KapOOHATOB B OBITY, Me-
JUITMHE, TIPOMBIIIEHHOCTH U CEITbCKOM XO035HCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIULIEPUH, YKCYCHAsl KHCIIOTA).
[IpupoHbIe HCTOYHUKH YIJIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OCH3UH), UX POJib B OBITY W MpoMmbinieHHOCTH. [loHATHE O
OMOJIOTUYECKA BAKHBIX BEIIECTBAX: JKHUpaX, Oelkax, yriaeBojax — M UX PO B
YKU3HM YesoBeka. MarepuaabHOEe €UHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX CO-
eIMHEHUI.

Kpemumuii, ero ¢puznyeckre 1 XMMHYECKHE CBOWCTBA, MOTyUYeHUE U MTPUMEHE-
Hue. CoequHeHNs] KpeMHUs B npupoje. O01re npeacTaBieHus 00 OKCUIe Kpem-
Hus (V) u xpemuueBoit kucinore. CUITUKATHI, X MCIOJIL30BaHUE B OBITY, B MPO-
MBILIUIEHHOCTU. BaXKHEWIIMEe CTPOUTEIbHBIE MATEpHUalbl: KEPAMUKA, CTEKJIO, I1E-
MEHT, 0€TOH, kesie300eToH. [IpoGaeMbl 6€30MacHOr0 MCMOIb30BAHUS CTPOUTEITh-
HBIX MaTE€pPUAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4YeHUE OOpa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
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WX TIPOTEKAHWSI, OTIBITHI, OTPAKAIONIHE (PU3NIECKIE M XUMUIECKUE CBONCTBA Tajlo-
F€HOB M UX COEAMHEHWH (BO3MOYKHO HCIIOJIb30BAaHHWE BUIECOMATEPHUATIOB), O3HA-
KOMJIEHHE ¢ oOpasliaMu XJIOpUI0B (TaJOTeHUIOB), O3HAKOMJICHHE C OOpas3amMu
Cepbl U €€ COeMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOIIO0-
JIeHue mpoiiecca oOyriiMBaHUs caxapa IMoJ JI€MCTBUEM KOHIIEHTPUPOBAHHOW cep-
HOM KHCJIOTHI, U3YYEHHE XMUMHUYECKUX CBOWMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
IpOBEJCHNE KaYeCTBEHHON peakliy Ha Cyiab(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEpPUAJIOB), 00Opa3liaMH a30THBIX
u ¢dochopHbIX yIoOpeHui, MoJlydeHue, coOOMpaHue, paclo3HaBaHUEe U U3yUYEHUE
CBOMCTB aMMMaKa, MPOBEJICHUE KaUueCTBEHHBIX PEaKIMid Ha MOH aMMOHUS U (oc-
(dhaT-uoH W M3y4YEHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIICHTPUPO-
BaHHOW a30THOM KHCIJIOTBHI C MEIbI0 (BO3MOXHO HCIOJB30BaHHE BUIEOMAaTepUa-
JIOB), U3y4YEHUE MOJIeNIel KPUCTAJUTMYECKUX PeHIEToK aiMasa, rpadura, dyepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMH PAaCTBOPEHHBIX BELIECTB aKTHBUPO-
BaHHBIM YIJIEM M YCTPOWCTBOM MPOTMBOTra3a, MOJy4YeHUe, coOMpaHue, pacro3Ha-
BAHME W M3YYEHUE CBOMCTB YTJIEKUCIIOrO ra3a, IPOBEAEHNE KaYEeCTBEHHBIX peak-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI M U3y4Y€HHE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJICHHE C TPOJIYKIMEN CUIMKATHON MPOMBIIIJIEHHOCTH, PEMIEHUE SKCIIEPUMEH-
TaJIbHBIX 3aJ1a4 10 TeMe «BaKHEeNIe HEMETAIIIbl U KX COSIUHEHUSD).

MeTa/ibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
uX noJioxxenus B [lepuoguueckon cucreme xumudeckux snemeHToB 1. . Menne-
JeeBa M CTpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTrauindeckasi CBSI3b U MeTall-
JMYECKas KPUCTAJUIMYECKAS PEIETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHU Me-
TajioB. OU3NUECKHME U XMMHUYECKHE CBOMCTBAa MeTaiuioB. OO0I1ue crnocoosl momy-
yeHus: MeTasuioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX
oT koppo3uu. CruiaBsl (CTaab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHECHHE B
OBITY U TIPOMBIIIJICHHOCTH.

[[{enoynble MeTambl: MOJNOXKEHHE B llepronnueckoil cuCTEME XMMHUUYECKUX
aneMeHToB [[. 1. MeneneeBa, CTpoeHUE UX aTOMOB, HaX0XKAcHUE B Ipupoae. Pu-
3MYECKHUE U XMMHUUYECKHE CBOMCTBA (HA MpuUMepe HaTpus U Kanus). OKCUIbI U TUJI-
POKCHJIbI HATpUs U Kanusl. [[puMeHeHne meI0YHbIX METAIIOB U UX COCTMHEHUH.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLIMK: TTOJ0XKeHue B [lepuonu-
YeCKOM cucreMe xuMudeckux siemeHtoB JI. M. Menneneesa, crpoeHue ux aro-
MOB, HaxoxJeHue B mnpupoje. Ousnyeckue W XUMHUYECKHE CBOWCTBA MAarHus U
KaJblusl. BakHeine coeuHeHus Kalblus (OKCUZ, TUAPOKCUM, conn). XKeéct-
KOCTb BOJIbI U CLIOCOOBI €€ yCTpaHEHUSI.
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AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpOCHHE aTOMa, HaxX0XKAcHUE B ipupoae. Puznueckue u Xu-
MUYECKHE CBOICTBa amiOMUHHUSA. AM(pOTEpHbIE CBOMCTBA OKCHAAa M THIPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€EMEHTOB /1.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOXKJICHUE B pupoJe. PU3NUECKUE U XUMHU-
YeCKUe CBOMCTBA Xkee3a. OKCHIbI, THApOoKCcHabl i conn xkeie3a (1) u sxenesa (111),
UX COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METAJIOB M CILJIaBOB, MX (PU3MUYECKUMHU CBOM-
CTBaMHU, U3YYECHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUSI OKCUJIa KaJbLUs U HATPUS C
BOJIOM (BO3MOXHO HCIOJb30BaHUE BHJIEOMATEPUAIOB), MCCIEIOBAHUE CBOWCTB
KECTKOM BOJBI, IPOIIECCA TOPEHUS KeJie3a B KUCIOpoJie (BO3MOYKHO HCIIOJIb30Ba-
HUE BUJIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIINIl HAa HOHBI:
MarHus, KajbllWs, alOMHHHS, IHHKa, kene3a (I1) m xemeza (lI), memm (11),
HaOJIOICHUE U ONKCAaHKUE MPOLECCOB OKPALIMBAHMS TJIaMEHU MOHAMU HAaTpus, Ka-
JUs U Kanblus (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAHUE
aMm(pOTEpHBIX CBOWCTB TMJPOKCHJA ATIOMHHMS M THAPOKCHAA LUHKA, PELICHHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Ba)kHelIne MeTamibl U UX COEAUHEHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa n maTepualisl B IOBCEIHEBHOM KU3HU 4esloBeKa. be3onacHoe nc-
N0JIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. IlepBas momorp npu Xu-
MHUYECKHUX OKOT'aX U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYyKarouleh cpenbl (MpefenbHas AONyCTUMas
KOHLeHTpanus BeuecTs, aanee — [[JIK). Poias xumun B pemieHnn 3K0JI0rMYeCKUX
po0Iem.

Xumuueckuii IKCnepumenm:

H3y4deHHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXIpeaMETHBIX CBS3€H NMPU U3yYEHUM XMMHUHU B 9 Kitacce ocy-
IIECTBIISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U TOHSATUMN, SBISIONIMXCS CUCTEMHBIMHU JUIsl OTAENbHBIX MHPEIMETOB €cTe-
CTBEHHO--HAy4YHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHBIE MOHSATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpusi, aHallu3, CUHTE3, Kiaccu(uKaius, NepHUOIUUYHOCTb, HAOIOIEHUE, KCIIe-
PUMEHT, MOJIEIHPOBAaHUE, W3MEPEHUE, MOJEIb, SBJICHUE, MAPHUKOBBIM 3 EKT,
TE€XHOJIOTUS, MATEPUAJIBI.
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®usuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIIUJ, U30TO-
Ibl, PAJJMOAKTUBHOCTD, MOJIEKYJIA, JIIEKTPUUECKUI 3aps/l, IPOBOAHUKH, MOIYIIPO-
BOJHUKH, TUAJICKTPHUKH, (HOTODJIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHoe Co-
CTOSIHME BEILIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KpHUCTAJUIMYECKas PEHIETKa,
CIUIaBblI, (PU3NYECKHE BEIUYMHBI, CIUHUILIBI U3MEPEHUs, KOCMUYECKOE IPOCTPaH-
CTBO, IJTAHETHI, 3BE3/1bI, COJIHLIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMa, MUHEPATBHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, INTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPOABI, MOJIE3-
HbI€ HCKOMIAEMBbI€, TOIUINBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyJAbTAThl OCBOCHUS MPOTPAMMBI OCHOBHOI'O 00111€eT0 00pa3o-
BaHMSI JTIOCTUTAIOTCS B XO0JI€ OOy4YeHHS XMMUU B €IUHCTBE Y4EOHOW W BOCIHTA-
TEJIBLHOUN JIeATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMUA POCCUMCKUMHU COIHO-
KyJIbTYPHBIMHU M TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE
npaBuJIaMd U HOPMaMH TOBEJIEHUS U CHOCOOCTBYIOT MpoleccaM CaMOMO3HaHUS,
CaMOPAa3BUTHS U COMMAIIA3AITUN 00yJarOIIHXCA.

JInyHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCA PYKOBOJI-
CTBOBAThCSI CUCTEMOI MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OIIbI-
Ta JEATEIIbHOCTH HAa €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HaCJIEJIMI0, TIOHUMaHUs 3HAYCHUs XUMHUUYECKOW HAyKu B KU3HHU CO-
BPEMEHHOTO 00I11eCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOUN HMHpOpMAIIMEH O Tie-
PEIOBBIX TOCTUXKEHUSIX U OTKPBITUSX MUPOBOM M OT€YECTBEHHON XWMHH, 3aWHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COIMAJIBbHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHO-
IICHUI B KOJUIEKTHBE, KOMMYHHKATUBHOW KOMITIETEHTHOCTH B OOIIECTBEHHO IO-
JIE3HOM, y4eOHO-UCCIIeI0BATENLCKON, TBOPUECKON U APYTUX BUIAX JIEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOUW COBMECTHOM JEATENbHOCTU MIPHU BBIMOJHEHUH y4eO-
HBIX, TTO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUU XUMHUUYECKUX SKCIEPUMEHTOB, CO3/a-
HUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIMOHHUMAHUIO M B3aUMOIIOMOIIHU B
MpoIIecce ATON YUeOHOM AesATeTbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEJICHUE U
MOCTYIKH CBOMX TOBAPHUILEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C Yué-
TOM OCO3HAHMS TTOCJICACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIOIIUE OC-
HOBY JIJIsSl IOHUMAaHUs CYITHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJICTaBICHUS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKAa C MpHU-
POIHOM CPENION, O PO XUMHUM B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAUMBIC JIJIsi OOBSICHEHUST HAOII0JaeMbIX MPOIECCOB U SIBJICHUH, TT0-
3HABATEJNbHOU, THHOPMALIMOHHON U YUTATENIbCKOW KYJIbTYpbI, B TOM YUCJIE HaBBI-
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KOB CAMOCTOSITENTLHOU pabOoThI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEpaTypOH,
JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH UH()DOPMAIIMOHHBIX TEXHOJIOTHUH;

MHTEpEC K OOYUYEHHIO W MO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTh K caM000pa30BaHUIO, MPOEKTHON U UCCIEAOBATEIbCKON JIESITEIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIPABICHHOCTU U YPOBHS 00yUYEHUS B JalbHEHIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 310pO-
BbI0, YCTAHOBKHM Ha 3/I0pPOBBIN 00pa3 >KU3HU, OCO3ZHAHHME MOCIEACTBUN U HEMpPUsI-
THE BPEIHBIX MPUBBIUEK (YMOTPEOICHUS alKOTO0JIsl, HAPKOTUKOB, KypeHHUs ), HE0O-
XOJJMMOCTH COOIIOACHUS TIPAaBUIJI 0€30MaCHOCTH MPU OOpAIICHUH C XUMUYECKUMHU
BEILECTBAMHU B OBITY U PEANbHON KU3HH;

5) Tpy10BOT0 BOCIMTAHUSI:

UHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJAOBOH ACATEIBHOCTH, B TOM YHCJIE HA OCHO-
BE NMPUMEHEHHs NPEIMETHBIX 3HAHUW 10 XMMHUHU, OCO3HAHHBIM BBIOOP MHAMBUAY-
IbHOW TPAEKTOPUU MPOAOJDKEHHUS 00pa30oBaHUsl C YUETOM JIMYHOCTHBIX MHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATIBHOM Cpeie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€IeCO00pa3HOE OTHOUIEHUE K MPUPOJIE KAK UCTOYHUKY HKH3-
HU Ha 3emiie, OCHOBE €€ CYLIECTBOBAHMSI, IOHUMaHUE LIEHHOCTHU 3/10pOBOI0O U 0€3-
OMMacHOro o0pa3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (u3Hue-
CKOMY M TCUXMYECKOMY 3/J0POBBIO, OCO3HAaHHE IEHHOCTU COOJIIOJIEHUS MpaBUII
0€30MacHOro MoBeACHUs Mpu paboTe ¢ BElIECTBAMU, a TAKXKE B CUTYaIUsIX, YIPO-
YKAIOILMX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU CPEAOM, I MOBBILICHUS
YPOBHSI 3KOJOTHYECKON KYJbTYpbl, OCO3HAHUS TJI00ATLHOTO XapakTepa 3KOJOTH-
YEeCKUX MPOOJIEM U MyTel UX pelIeHUsl MOCPEACTBOM METO/I0B XUMHH, SKOJIOTHYe-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM, KOMMYHH-
KaTUBHOW M COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe MeTanpeaMeTHBIX pe3yJbTaTOB BBIIESAIOT 3HAYUMBIE 151 PopMU-
pOBaHUsI MUPOBO33PEHUSI OOIIIEHAYYHbIE OHSTHS (3aKOH, TEOPHSsl, TPUHIIMI, TUIIO-
Te3a, (hakT, CUCTEMa, IPOLIECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPBIE UCMOJIB3YIOTCS B
€CTECTBEHHO-HAYYHbBIX yUEOHBIX MpeIMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUM U3
THX MPEAMETOB (POpPMHpPOBATH MPEACTABICHHUE O LEJIOCTHOM HAYYHOW KapTUHE
MHUpa, U YHHUBEpPCAJIbHbIE yueOHble NelCcTBUsS (MO3HABATEIbHbIE, KOMMYHHKATHB-
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HBIE, PETrYJIATUBHbBIE), KOTOpPbIE 0OeCceuynBaoT (POPMUPOBAHNE TOTOBHOCTU K ca-
MOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHON A TEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUS UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUU 3Ha-
HUH: PaCKPBIBaTh CMBICI XUMHYECKUX MOHATUN (BBIICIATh UX XapaKTEPHBIC MPH-
3HaKW, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMU MOHSITUSIMHU ), UCIIOJIH30BATH MOH -
TUS I OOBSICHEHUS OTJCIbHBIX (DAKTOB U SIBICHUH, BEIOMPATh OCHOBAHMS U KPH-
TEepUU I KJIACCUPUKAIUA XUMUYECKUX BELIECTB U XMMUYECKUX peaKIui, ycra-
HABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKy OOBEKTAMH U3YUEHUS, CTPOUTH
JIOTUYECKUE PACCYKICHUS (MHIAYKTHBHBIC, NE€TyKTUBHbBIC, [0 AHAJOTUH), AEJIaTh
BBIBOJIBI M 3aKJTFOUCHMUS;

yMEHUE MPUMEHSATHh B MpoOllecce MO3HAHUS MOHATHS (IIpEeIMETHhIE U MeTa-
MPEAMETHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH, HMCIOJIb3yEeMble B XUMUH,
peoOpa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHBIE TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUdeckas GopMmyria U ypaBHEHHE XUMHU-
YECKOM peakluuu — MpU PEHIeHUH Y4eOHO-II03HABATENbHBIX 337a4, C YUETOM ITHX
MOJICJIbHBIX TIPEICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU-
3HAKU U3Yy4YaeMbIX OOBEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUMA, BbI-
ABJIATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEACTBEHHBIE CBS3U U MPOTUBOPEUUS
B M3Y4YaeMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble uccienoBaregbcKue 1eMCTBUA:

YMEHUE UCII0IH30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA T10-
3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIsl (POPMUPOBAHUS THTIOTE3BI 1O MTPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

NpUOOPETEHUE ONbITA MO MIAHUPOBAHUIO, OPTaHU3ALMK U MTPOBEICHUIO YUe-
HUYECKHX 3KCIIEPUMEHTOB, YMEHHE HaOJt0/laTh 3a XOJOM IMpollecca, caMOCTOs-
TEJIBHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, POPMYIHPOBATH 0OOOIIEHHS U BBHIBOBI
10 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIATh OTYET O MPO-
nenaHHou pabdore.

Pabora ¢ unpopmaunmeii:

yMEHUE BBHIOMPATh, AHAIM3UPOBATh U UHTEPIIPETUPOBATH MHPOPMAIIHIO Pa3-
JUYHBIX BUJOB W (POPM TpECTaBICHUS, MOJYYaeMYH M3 Pa3HbIX HCTOYHHKOB
(HayyHO-TIONYJIIpHAs JIMTEpaTypa XUMUYECKOTO COJEP>KaHUsI, CIIPABOYHBIE TTOCO-
ousi, pecypcbl IHTEpHETa), KPUTUYECKHU OILIEHUBATH MPOTHUBOPEUMBYIO U HEAOCTO-
BEpHYIO HH(DOPMAITHIO;

YMEHUE NPUMEHATh Pa3Iu4HbIE METOJbI M 3aMpPOChl MPU NOHUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIWUMBIX Jisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 ONPENeNEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
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o0nacTd MCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAUU U
WJUTIOCTPUPOBATh PELIAEMbIE 3a/1a4l HECIIOKHBIMUA CXEMaMH, IHarpaMMmaMu, JOpy-
rumMu (popMamu rpa@uku U ©X KOMOMHAIIASMU;

YMEHHE KCIIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce yueOHOM U UCCienoBa-
TENbCKOW NIEATEIHHOCTH MH(GOPMAIIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO
X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAOIIEH TPUPOIHON CPELBI.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

yMEHUS 3a7]aBaTh BOMPOCHI (B XOJe auajiora u (Wiu) AUCKYCCHUHU) MO CYIIle-
CTBY 0OCYyXAaeMOil TeMbl, (POPMYIHPOBATH CBOM MPEMIOKEHHS OTHOCHTEIBHO
BBINIOJIHEHUS MTPEJIOKEHHON 3a1a4u;

YMEHUS TNPEACTABIATh MOJYYEHHBIE PE3yJIbTaThl O3HABATEIBHOU NEATEIIb-
HOCTHU B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALMIO PE3YJITATOB BbI-
MOJHEHUS XUMHYECKOT0 JKCIepUMeHTa (J1abopaTOpHOrO OMbITa, JIa0OpaTOPHOU
paboTHI [0 UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

yMEHUSI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3Ha-
BaTEJIbHOM M HCCIENOBATEIBCKOW ACATENBHOCTH IPU PEIICHUM BO3HUKAIOIIMX
npo0JyieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHHUS MO3ULUN (00CyX-
JIeHUs1, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAMHAIUS COBMECTHBIX JIEi-
CTBUH, OIpEAEIICHHE KPUTEPUEB MO OLIEHKE KayecTBa BBINOJHEHHON paboOThl U
JpyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC YYeOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CAMOCTOSITEIBHO COCTABJIATh WIM KOPPEKTUPOBATH NPE-
JIOKEHHBIW aJTOPUTM JIEUCTBUM IPU BBIIIOJIHECHUU 33JaHUN C YUYETOM IOIYyUYECHUS
HOBBIX 3HAHUU 00 M3ydaeMbIX 00BEKTaX — BEIECTBAX U PEAKIHUAX, OLIEHUBATH CO-
OTBETCTBUE MOJYYEHHOI'O PE3yJIbTaTa 3asBJICHHOM I11€JIM, YMEHUE MCIOJIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUHU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOCHUIO 0053aTEIBLHOTO COAepHkKa-
HUS, YCTAHOBJIEHHOTO JaHHOU (enepanbHON pabodeil mporpammoil, BBIACINSIOT:
OCBOCHHbIE 00YYaIOIIUMHKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH, Clie-
nuuyeckue A MpeAMETHON o0nacTu «XUMUs», BUIbI AEITEIBHOCTH 10 MOJTY-
YEHHIO HOBOTO 3HAHMS, €r0 MHTEPIIPETALNU, MPEOOPA30BAHUIO U TPUMEHEHHUIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIHIX.
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K kxoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pPacKphIBaTh CMBIC]I OCHOBHBIX XMMHYECKMX IMOHSTHH: aTOM, MOJIEKYyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl peakius, Kiiaccupukanus peakiui: peakiuu co-
CAMHEHUS, PEAKINK PA3NIOKEHUsI, PEaKIIMK 3aMEIIeHUs], peakliui 0OMeHa,
9K30- M DHAOTEPMUUECKUE PEaKIMHU, TEIIoBOM 3G (EeKT peakiuu, sSapo
aToMa, AJIEKTPOHHBIN €Ol aToMa, aTOMHas OopOuTalb, paAlnyC aToMa, XH-
MHYECKasi CBs3b, MOJSPHAs U HEMNOJSIPHAs KOBAJICHTHAsl CBSA3b, MOHHAs
CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J10Jid BellecTBa (MpOIeHT-
Hasl KOHLEHTpaus) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHITHUN U MPHU-
MEHSITh ATU MOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJII COCTaBlIieHUsS (POpMys Be-
IIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

ONpPEIENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb OKHUCJIEHHS 3JIEMEHTOB B OMHAPHBIX COCIWHEHUAX, MPHUHAIIEHK-
HOCTb BEILIECTB K ONpeleIEHHOMY KJlacCcy COeIMHEHUH 1o popmynam, BU
XUMHUUYECKOH CBs3M (KOBAJEHTHAs U MOHHAs1) B HEOPTaHUYECKUX COEJINHE-
HUSIX;

packpeiBath cMbica llepuonnueckoro 3akona [[. 1. Menneneesa: neMon-
CTPUpPOBATh MOHMMAaHHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB XUMUYE-
CKHX 3JIEMEHTOB OT MX MOJOXeHHs B [leproanueckoil cucteme, 3aKOHOB
COXpaHEHUs MacChl  BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapaKTepu30BaTh TabnuuHyio (opmy Ilepuogmueckoil cu-
CTEMbl XMMUYECKUX AJIIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHAs MOATPYIIa
(A-rpynma)» u «mobounass nmoxarpynna (b-rpymma)», manble U O0JbIIHE
NEPUObI, COOTHOCUTh 0003HAYEHUS, KOTOpble nMetoTcst B Tabnuue «lle-
puoauyeckKas cucreMa xumuueckux siemeHToB [[. M. Menpgeneesay ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHMHYECKHX 3JIEMEH-
TOB (COCTaB U 3aps] sAapa, 00Iee YUCIo 3JIEKTPOHOB U paclpeesieHue ux
10 3JIEKTPOHHBIM CJIOSIM);
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KJIACCU(PUIIMPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEILIECTBA,
XUMHUYECKHE PEaKUUH (110 YHUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIUHU BE-
IIECTB, IO TEIJIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpPALICHUNA B pas-
JIMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA MO (OpMyJe COeIuHE-
HUS, MacCOBYIO JOJIF0 BEILECTBA B pPAacTBOPE, MPOBOJUTH PACUYETHI MO
YPaBHEHUIO XUMHUYECKOUN pEeaKlnH;

MIPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, cUCTeMaTU3aluio, Kiaccudukaluto,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUECHHUS] CBOMCTB
BEILECTB M XUMHUYECKUX PEAKIUil, ECTECTBEHHO-HAYYHbIE METO/IbI MTO3HA-
HUSl — HaONIO/ICHUEe, U3MEPEHHE, MOJEITUPOBAaHUE, SKCIEPUMEHT (peab-
HBIN ¥ MBICJICHHBIN);

CJIieIoBaTh MpaBWJIaM TOJIb30BAHUS XMMUUYECKOW MOCyaol u jabopartop-
HBbIM 000pYZOBaHUEM, a TAK)KE MMPAaBUIIaM OOpaIlEHUs C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIIUSAMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYE-
CKUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB (BO-
J0poAa U KUCJIOPO/1a), IPUTOTOBIEHUIO PacTBOPOB C ONPEAECIEHHON Mac-
COBOM J0JIEW pAacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U NPOBOJAUTH XH-
MHUYECKHE IKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U KU C-
JIOT ¢ TIOMOUIBI0 WHIUKATOPOB (MaKkMyc, (peHondTanent, METHIOPAHK U

JpyTHe).

K xoH1y oOydenus B 9 kiacce npeiMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBATh CMBICI OCHOBHBIX XMMHWYECKUX IMOHATUN: XUMUYECKUU DJle-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE
BEILICCTBO, BAJECHTHOCTH, JJICKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCICHU,
XUMUYECKas peakius, XMMHYEcKas CBs3b, TEIJIOBOW 3>(P(eKT peaxuuwu,
MOJIb, MOJISIPHBIA OOBEM, PaCTBOP, BJAEKTPOJIUTHI, HEINEKTPOIUTHI, IJEK-
TPOJUTHYECKAsT AUCCOLMALIMS, PEaKIMM MOHHOTO OOMeHa, KaTalau3aTop,
XUMHYECKOe paBHOBECHE, OOpaTUMbIEe U HEOOpaTUMbIE PEaKIUH, OKUCIIU-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, OKUCIUTENIb, BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJIEHHE, aJNIOTPONHsI, aM(POTEPHOCTh, XUMUYECKAs
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CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUIMYECKAasi), KpUCTAININUECKash peleT-
Ka, KOPpO3Usli METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW pEeaKIuu, IMpe-
nenbHO nomyctuMmas konnentpanus [1/IK BemecTsa;

WJUTKOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITUH U MpH-
MEHSTh 3TU NOHATHUSA IPU OMKMCAHUM BELIECTB U UX MPEBPAILLICHUII;
UCIIOJIB30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJisI COCTaBiieHHUs (opMyn Be-
IIECTB U YPAaBHEHUN XUMUYECKUX PEAKLINN;

ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABa, MIPUHAJIEKHOCTD BEILIECTB K OIpE/e-
JEHHOMY KJIACCy CO€IMHEHMM 1o (hopMysaM, BUJ XUMHUYECKOU CBA3U (KO-
BaJICHTHAsl, MOHHAs, METAJUIMYECKasi)) B HEOPraHWYECKUX COCAMHEHMUSX,
3apsii MOHA TI0 XUMUUYECKOo# (hopMyIie, XapakTep Cpebl B BOJHBIX PACTBO-
pax HEOPraHMYECKUX COEAMHEHUN, TN KPUCTAUIMYECKON PEIETKH KOH-
KPETHOT'O BEILIECTBA;

packpeiBaTth cmbich [lepuoanueckoro 3akona . 1. MenneneeBa u neMoH-
CTPUpPOBaTh €r0 MOHUMAaHUE: OMHUCHIBATh M XapaKTEPU30BATh TAOIUUHYIO
dbopmy Ilepuoanueckoit CHUCTEMBbI XUMHYECKHUX 3JIEMEHTOB: pa3inyaTh
MOHATHUS «TJlaBHAsi noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-
rpynmna)», Majible U OOJIbIINE MEPHOJIbI, COOTHOCUTH 0003HAYEHUs, KOTO-
pble UMEIOTCSI B TIEPUOAUYECKON TaOIUIE, C YUCIOBHIMU XapaKTEPUCTH-
KaMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsjl siapa,
o0I1Iee YMCII0 AIEKTPOHOB M PacHpeieNICHUE UX MO IJIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB U
UX COCAMHEHUN B IIPEIeNIaX MaJIbIX IEPUOJIOB U TJIABHBIX MOATPYII C y4ué-
TOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBAThL XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peaklnu (110 YUCIY U COCTaBy YYacCTBYIOIIMX B pPEaKlUU Be-
IIECTB, 10 TEIIOBOMY d(PheKTy, 0 N3MEHEHHIO CTEIICHEH OKHUCIICHUS XH-
MUYECKHUX AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXkIAasi OMUCAHUE TIPUMeE-
paMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX XUMHUYE-
CKHUX PEAKIIUU;

COCTaBJISATh YPAaBHECHUS DJICKTPOJIUTUUECKON NUCCOLMAIIMN KHUCIIOT, IEJI0-
4yel U coJieH, TOJIHBIE U COKpalIEHHbIE YpaBHEHUS PEaKIMi MOHHOTO 00-
MEHA, YPaBHEHUSI PEAKIUH, MOTBEPKIAIOIINX CYIIIECTBOBAHUE I€HETHYE-
CKOU CBSI3M MEXIY BEIIECTBAMU PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIMil MO-
CPEIICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
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IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3-
MOKHOCTH MPOTEKAHUSI XUMHUECKUX MPEBPAILEHUI B PA3TUYHbBIX YCIOBH-
SIX;

BBIYUCIIATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl Be-
IIECTB, MAaCCOBYIO JIOJIIO XMMHYECKOTO 3JIeMEeHTa 1Mo (opMmysie coenuHe-
HUSI, MAacCOBYIO JIOJIO BEIECTBA B PACTBOPE, MPOBOIUTH PacUEThl MO
YPaBHEHHUIO XUMHUECKOHN peaKInu;

coONII0IaTh TpaBUiIa TMOJIb30BAHUS XUMHUYECKOW MOCYJOW M J1abopaTop-
HBIM 00OPYJIOBaHUEM, a TaK)Ke MpaBUiIa OOPAICHHS C BEIIECTBAMH B CO-
OTBETCTBHM C WHCTPYKIMSMH I10 BBINOJHEHHUIO JIAOOPATOPHBIX XHUMHUYE-
CKHMX OIBITOB IO MOJYYECHHUI0 U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aM-
MHUaKa 1 yIJIEKHCIIOro ra3a);

IPOBOJNUTH PEAKIMH, MOATBEP)KIAIONINE KauyeCTBEHHBIH COCTaB pasiny-
HBIX BEUIECTB: PACIIO3HABATH OMNBITHBIM ITYTEM XJIOpUA-, OPOMUI-, HOAUI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aAMMOHUS Y MOHBI U3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpPaxX HEOPTaHUIECKUX BEIIECTB,;

IPUMEHATH OCHOBHBIE ONEpPAlN MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHUE, 00OOIIEHHE, CUCTEMATHU3alUIO, BBISBICHUE IPH-
YUHHO-CJICJICTBEHHBIX CBSI3€H — ISl M3yYEHUS] CBOWMCTB BEIECTB M XUMHU-
YECKUX PEeaKlUi, €CTECTBEHHO-HAyYHbIE METOJIbI TMO3HAHUSA — HaOIro/e-
HUE, U3MEpPEHHE, MOJCINPOBAHNE, SKCIIEPUMEHT (peanbHbId U MBICIECH-
HBIi1).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMHUsT — BaxkHasi 00J1acTh

11 €CTECTBO3HAHMS U TIPAKTHYC- 5 2 bubmorexa HOK

' _ p https://m.edsoo.ru/7f41837c

CKOH JIeATeIbHOCTH YeTIOBEKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.eds00.ru/7f41837¢
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubmuoteka [IOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
29 Bonopon.. Ilonsarue o kucino- 3 1 bu6nmorexa LIOK

' Tax M COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
94 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH

3.1

IIepuonnueckuii 3akoH u [le-

7

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

puoanYecKasl CucTeMa XuMuye-
ckux saementoB . 1. Menne-
neeBa. CTpoeHue aToMa

https://m.edsoo.ru/7f41837¢c

Xumnueckas cBa3b. OKucian-

3.2 TEJIbHO-BOCCTAaHOBUTEIIHHBIC 8 bubmorexa LIOK
https://m.edso00.ru/7f41837c
peaxkuuu
bubnuoreka [IOK
Hroro mo pasery 15 https://m.edsoc%.lrou/7f4l837c
PesepBHOe Bpemst 5 brbmmorexa LIOK
https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 70

[NPOT'PAMME
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https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHue u yriay6ieHne 3HaHUNH OCHOB- 5 1 Bbu6mmotreka [JOK
' HBIX pa3/IelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTpONUTHYECKAs AUCCOoLMAsA. XUMU- 8 1 1 bubmmoreka [JOK
' YECKHUE PEaKI[uy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKHUX dJIe- 4 1 bubmuoreka [IOK
' MeHTOB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCcTHKa XUMUIECKHIX dJIe-
2.2 MeHTOB VIA-rpymmel. Cepa u eé 6 bubmmorexa [TOK
' PyTHEL. -€p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKHX dJIe-
2.3 MeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO0mast XxapaKTepUCTHKA XUMHUECKUX dIIe-
. but6mmorexa [IOK
2.4 MeHTOB |V A-rpynnsl. Yriiepoa v KpeMHUH 1 8 1 2

UX COEIUHEHUS

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmpe cBoHCTBa METANIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubmuoreka [IOK
41 KHMH5L 1 OKY)KAIOIIast Cpesia 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne Jlata nposeneHus DJIeKTPOHHBbIE HU(PPOBLIE Tpumeta-
Tema ypoka HUeE
n/n Iaan dakT oOpa3oBaTe/ibHbIE pecypchl
Tema 1 (5 yacoB) Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHMS M MPAKTHYECKOM 1eSITeJIbHOCTH YeJI0OBeKa
Beoaublii nHcTpYKTa)K 10 BIK. 0
[Ipeamer xumun. Pons XMMuM B 5KU3HU YelIOBEKA. XUMUS B CHCTEME Ha- bubmmoreka [JOK POBEICHO €
1 . 04.09 04.09 ] MPUMEHCHH-
yk. Tena u BemecTa. @u3nuecKkue CBOMCTBA BEILIECTB. ArperaTrHoe https://m.edsoo.ru/ff0d210c em DO/IOT
COCTOSIHHE BELIECTB.
[Iposeaneno ¢
2 IlousaTne o MeTomax MoO3HAHUS B XUMUH 06.09 06.09 BH6J_IHOTeKa LOK NIPUMEHEHU-
https://m.edsoo.ru/ff0d227e
em D0/J10T
Hucrpykrax no XK. Ipakrnyeckast paGora Ne 1 «IIpaBuia paGoTsl Ilposezneno ¢
3 B 1abopaTopuu U NPUEMBI 0OpAILEHHUS C 1A60PATOPHBIM 000PYI0BAHH- 11.09 11.09  bubmiorexa LIOK TIpHUMCHCHH-
eaD patop p p patop Py ) ) https://m.edsoo.ru/ff0d23dc em DO/JOT
[Iposexneno ¢
4 Yuctele BemecTBa 1 cMecu. CriocoObl pa3ieneHus cMecei 13.09 13.09 BH@HOTeKa LOK [IPUMEHEHU-
https://m.edsoo.ru/ff0d26ca
em D0/J10T
5 Hucrpykrax no bBK. Ilpakruyeckas padora Ne 2 «Paznenenue cme- 18.09 18.09 bubnmnorexa [JOK Eﬁﬁ;gigiﬁf
ceil (Ha mpuMepe OUUCTKH ITOBapEHHON COJN)» https://m.edsoo.ru/ff0d28c8 en DO/IOT
Tema 2 (15 yacoB) BemecTBa U XUuMHYeCKHEe peaKIIUN
bubmuoreka [JOK lposenero ¢
6 ATOMBI U MOJIEKYJIBI 20.09 httos://m.edsoo ru/ffod2ase [IpUMEHEHN-
Ps-Aim. : em DO/JIOT
IIposeneno ¢
7 Xumudeckue 31eMeHThl. CHUMBOJIBI XUMUYECKHUX AJIEMEHTOB 25.09 25.09 BH6J?HOTeKa LOK NIPUMEHEHU-
https://m.edsoo.ru/ff0d2be8
em DO/JOT
[IpoBeneno ¢
8 ATOMHO-MOJIEKYJIIPHOE YUEHUE. 27.09 27.09 BH6J?HOTeKa LOK [IpUMEHEHN-
https://m.edsoo.ru/ff0d2a6c
em D0/10T
9 IIpocTble U CIIOKHBIE BEIIECTBA. 04.10 04.10 bubmumoteka [IOK I[IpoBenexo ¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50 MPUMEHEHU-
em D0/10T
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYecKas popmyIa. bubnmnoreka HOK Hposezetio ¢
10 09.10 09.10 i NpUMEHEHH-
BajieHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
em DO/I0T
IIpoBeneHo ¢
11 BajieHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB 11.10 11.10 BH6J_IHOTeKa LOK MIpUMEHEHU-
https://m.edsoo.ru/ff0d323c
em D0/10T
IIposeneHo ¢
12 OrHocutenbHas aToMHas Macca. OTHOCUTENbHAsI MOJICKYJISIpHAsT Macca 16.10 16.10 BH6J?HOTeKa HOK [PUMEHEHH-
https://m.edsoo.ru/ff0d350c
em DO/JIOT
13 MaccoBas 101151 XMMUYECKOTO JIEMEHTa B COSTUHEHUH ynaor ynzot- - bubimoreka LIOK
A A Hewme  Hewve | https://m.edsoo.ru/ff0d5230
KomnunuecTBo BemecTBa. Monb. MomnsipHas macca. BzaumocBsi3b konuyde- IIpoBeneno ¢
14 bubmuoreka [IOK :
CTBa, MAacChl U YMCIIa CTPYKTYPHBIX €AMHMUIL BeulecTBa. Pacuersl o ¢op- 18.10 18.10 . NPUMCHCHI
. https://m.edsoo.ru/ff0d37fa em DO/JIOT
MyJiaM XUMHYECKUX COETMHEHUH.
duznyeckue 1 XUMUYECKHE SBJICHUS. XMMHUECKas peakus U ee pu3Ha- bubnuorexa [IOK Hposezetto ¢
15 23.10 2320 htps:/im.edsoo.ru/ffod3a16 HprveHeR
KA. pS:/7m. : em DO/JIOT
[Iposexneno ¢
16  3akoH COXpaHEHHWs MacChl BEMICCTB. XUMUICCKUE YPABHCHHUS. 25.10 25.10 BH@?HOTGKa LIOK NPHUMCHEHH-
https://m.edsoo.ru/ff0d3b88
em D0/10T
Brruncnenust Koau4yecTBa, MacChl BEIIECTBA 110 YPABHEHUSM XUMUYECKUX bubnnorexa [JOK Hposezerio ¢
17 7 08.11 0811 ttps://m.edsoo.ru/ffods708 HprMeHeT
peakuu pS./7m. ' em D0/10T
Knaccudukanus XuMHUUECKUX peakiuid (COeIMHEHUs, pa3I0KEeHHs, 3a- but6mmorexa [IOK Hposeneno ¢
18 6 13.11 13.11 httos-//m.edsoo.ru/ffod3f3a NPHUMECHEHH-
MeleHus, 0OMeHa) ps://m.edsoo.ru em DO/JIOT
IIposeneno ¢
19  OO6oOuieHue u cucTeMaTH3aIMs 3HAHUI 15.11 15.11 BH6J?HOTeKa LOK [pUMEHEHHU-
https://m.edsoo.ru/ff0d40c4
em DO/JOT
[Iposeneno ¢
20  KontpoabHasi padora Nel no Teme «BemecTBa 1 XUMHUYECKUE PEAKIIUI 20.11 20.11 BH6J?HOTeKa LOK HPUMEHEHU-
https://m.edso0.ru/ff0d4290 em DO/JIOT

Tema 3 (6 ywacoB) Bo3nyx. Kucisiopoa. IlonsiTue 00 okcuaax



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Boznyx — cmechb razoB. Cocra Bo3nyxa. Kucinopog — snemMeHT u mpo-

bubnunorexa LIOK

IIposeneHo ¢

_ - IIPUMCHCHH-
21  croe BemecTBo. Haxoxaenue kucinopoaa B mpupoze. O30H — auioTpon 22.11 22.11 https://m.edsoo.ru/ff0d448e p OOT

Has MOAU(UKAIUS KHUCIOpOoa. M il
®du3nueckue U XUMHUECKUE CBOMCTBA KUCIOpOa (PEeaKIIMu OKUCICHUS, bubnmnoreka HOK Hposezerio ¢
22 27.11 27.11 . NPHUMCHEHH-

ropenue). Oxcunbl. KpyroBopoT kuciopoaa B Ipupoe. https://m.edsoo.ru/ff0d4614
em D0/I0T
CriocoObI MoTydeHust KUCIIOpo/ia B 1ab0paTOpuu U IPOMBIITUICHHOCTH. bubmmoreka [JOK Hposezerio ¢
2y 2911 2911 https://m.edsoo.ru/ff0d497a rppMeEert
PUMEHEHHE KUCIOPO/Ia. ps://m. Tu em DO/IOT
TerutoBoit 3 PEeKT XUMUIECKON PEAKITUH, IIOHSATHE O TEPMOXUMUICCKOM bubnnoreka [JOK Hposezerio ¢
24 i 04.12 04.12 httns://m.ed 1044790 PHUMCHEHH-
YpaBHEHUU, IK30- U SHAOTEPMUUYECKUX PEAKLIUAX. ps://m.edsoo.ru em DO/JIOT
Toruueo (yroib U MeTaH). 3arpsi3HEHUE BO3/yXa, YCUICHHE TAPHUKOBO- bubmmoreka [JOK Hposezeno ¢
25 06.12 08-12 " https:/im.edsoo.ru/ffod4cda TIpHMEHCHI-
ro ¢ dekra, pa3pylieHre 030HOBOTO CJIOSI. ps://m. Tu em DO/JIOT
26 Hucrpykrax no bK. Ilpakruyeckas padora Ne 3 o reme «llomyue- 11.12 11.12 bubnnoreka [JOK Eﬁﬁ;gigiﬁf
HUE U cOOMpaHUe KUCIOPOAa, U3YUEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2 ex DO/IOT
Tema 4 (8 yacoB) Bogopoa. [lonsiTie 0 KHCI0TAX M COJIAX
[Iposexneno ¢
27 Bonopon — anemeHT u npocroe BeuecTBo. Haxoxienue B npupoze. 13.12 13.12 BH@?HOTGKa LIOK NIPUMEHEHU-
https://m.edsoo.ru/ff0d4ddo
em DO/10T
28 ®dusnyeckue U XUMHUECKHE CBOMCTBA Bogopoaa. [IpuMenenue Bogopoa. ynnort- Ynnot-  bubmuoteka [{OK Eﬁﬁ;giggf
Cnoco0b! nosyyeHus: BoJopoaa HeHue HeHue | https://m.edsoo.ru/ff0d4ddo en DO/IOT
[Iposexneno ¢
29  Kwucnotsl u conu 18.12 18.12 Etlf[l ij?/y/lr?eeé(;)(])lr?/}:fo 45042 NPHUMECHEHH-
PS-/m. : em DO/JIOT
IIposeneno ¢
bubnunorexa LIOK

30 | CrocoOsI moy4YeHust BOIOPOIa 20.12 20.12 https://m.edsoo.ru/ffod4ddo [PUMEHEHH-
em DO/1OT
Hucrpykrax no bK. Ilpakruyeckas padora Ne 4 o reme «llomyue- bubnuotexa [JOK lposenero ¢
31 6 . 25.12 25.12 httns://m.edsoo.ru/ff0d4fa2 NPHUMECHEHH-
HUE U coOMpaHre BOJOPOAA, U3yUYEHUE €ro CBOMCTBY ps://m.edsoo.ru em DO/JIOT
32 | MomnsipHblii 00bEM ra3oB. 3akoH ABOTaapo 27.12 27.12 | bubmmoteka [IOK I[Iposenexo ¢
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https://m.edsoo.ru/ff0d542e MPUMEHEHU-
em D0/10T
33 IToBTOpHbIi nHcTpyKTaxk N0 B2K. Beiuucnenus o0béma, KonmyecTsa 10.01 10.01 bubnuoreka [JOK Epl/(l)l\]/s[ZfIZEgI—c
BEIIIECTBA ra3a M0 €ro U3BECTHOMY KOJMYECTBY BEIIECTBA IIH 00BEMY ’ ’ https://m.edsoo.ru/ff0d55a0 CI\I?I S0/I0T
IIpoBeneHo ¢
34 PacdeTpl IO XUMHYECKUM YPABHCHHSIM. 15.01 15.01 BH6J_IHOTeKa LOK NPHUMCHEHH-
https://m.edso0.ru/ff0d5708
em D0/10T
Tema 5 (5 yacoB) Boaa. PactBopsbl. [lonsiTue 00 0CHOBaHUSIX
o . IIpoBeneno ¢
35 ®dusnyecKue CBOMCTBA BOAbL. XMUMHUYECKHE CBOMCTBA BO/IbI. KpyroBopor 17.01 17.01 bubnnorexa [JOK HpUMEHEHH-
BOJIbI B npupoe. OXpaHa U OUMCTKA TPUPOIHBIX BOJ. https://m.edsoo.ru/ff0d587a en DO/IOT
OcnoBanus. [Tonstue 06 unaukaropax. PactBopsl. Bona kak pactBopu- bubmmoreka [JOK Hposezero ¢
3 P 2200 2200 s /im.edsoo.ru/ffods9e2 MpHMenieii
Tenb. Poiib pacTBOpa B MpUPOJIE U KU3HU YETOBEKA. ps://m. Iu em DO/JIOT
HacpliienHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEILIECTB B bubnnorexa [JOK Hposezerio ¢
31 M 2401 2801 s im.edsoo.ru/fod5ba HpHMEHCHH-
Bojie. MaccoBast 107151 BELIECTBA B PacCTBOPE ps://m. . en DO/IOT
HNucrpykrax no bK. Ilpakruyeckas padora Ne 5 no teme «lIpuro- I[Iposenexo ¢
.y . . N bubmmoteka IIOK :
38 TOBJICHHE PACTBOPOB C ONIPEACIICHHON MaCCOBOH JI0JICH PaCTBOPCHHOI'O 29.01 29.01 . [PUMCHCHU
https://m.edsoo.ru/ff0d5eba 30/710T
BEIIECTBAY eM p|
[IpoBexneno ¢
39 Kontpoasnas padora Ne 2 no teme «Kucnopoa. Bogopoa. Bona» 31.01 31.01 BH6J?HOTeKa LHOK NpUMEHEHH-
https://m.edsoo.ru/ff0d6342
em D0O/10T
Tema 6 (11 yacoB) OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCAUHEHM I
Knaccudukanus neoprannueckux coennnennit. Oxcuapl. Knmaccuduka- I[MposeneHo ¢
] bubmuorexa [JOK
40  1ms OKCHIIOB: coyieoOpasyromniye (OCHOBHBIC, KUCIIOTHBIE, aM(OTEPHBIC) H 05.02 05.02 _ [PUMEHEHH-
https://m.edsoo.ru/ff0d664e
HeconeoOpazyomue. HoMeHkaTypa OKCHIIOB. em D0/10T
IIposeneno ¢
41 Pur3nyecKue 1 XMMHUYECKHE CBOMCTBA OKCUAOB. I1onyueHne okcuioB. 07.02 07.02 BH6J_IHOTeKa HOK MPUMEHEHH-
https://m.edsoo.ru/ff0d664e
em DO/I0T
o ) [IpoBeneno ¢
42 OcnoBanus. Knaccudukanust oCHOBaHUH: MENOUN U HEPACTBOPUMBIE OC 12.02 12.02 bubnnorexka [JOK HpUMeHEHH-

HoBaHus. HoMeHKatypa ocHOBaHHM

https://m.edsoo.ru/ff0d67ca

em D0/10T
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IIposeneHo ¢

DduU3NYECKue U XUMUYECKUE CBOMCTBA OCHOBaHHWM. bubmuorexa [JOK
8By i 14.02 14.02 1 itps:/im.edsoo.ru/ffode7ca HprMeHe
0JIy4€HHE OCHOBAHUM. ps://m. . en DO/IOT
IIpoBeneHo ¢
44 Kucnotel. Kmaccudukanms kuciaor. HomeHkiiatypa KUcior. 19.02 19.02 BH6J_IH0TeKa HOK NIPUMEHEHU-
https://m.edsoo.ru/ffOdfee2
em D0/10T
dusnyeckre 1 XUMHYECKHAE CBOMCTBA KUCIOT. P aKTHBHOCTU METAJLIIOB bu6mmoreka [IOK Hposeneno ¢
> HHB I 21.02 2102y ps://m.edsoo.ru/ffodfee? HprMeHe
.H. bekerosa. Ilomydenue kuciaor ps://m. . en DO/IOT
IIposeneno ¢
46  Comu. Homenknarypa cozneil. du3nueckue cBoiicTBa Cojei. 26.02 26.02 BH6J_IHOTeKa LOK NPHUMECHEHH-
https://m.eds00.ru/00ad9474
em D0/10T
[IpoBeaeno ¢
47 | Xumunueckue coiictBa coineil. [lonydyenue coneit 28.02 28.02 BH6J.IHOTeKa HOK HNPUMEHEHU-
https://m.edsoo.ru/00ad9b7c
em DO/1OT
Hucrpykrax no BK. IIpaktuyeckas padora Ne 6. Pemenue skcre- IIpoBeneno ¢
48 bubmuorexa [JOK :
PUMEHTAJIbHBIX 33]1a4 110 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX CO- 04.03 04.03 . IIPMMEHCHU
. https://m.edso00.ru/00ad9a50 30/10T
COIUHCHUN eM pil
49 . bubnuotexa [JOK lposenero ¢
I'eneTnyeckas CBA3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHUN 11.03 11.03 . MIPUMEHEHH-
https://m.edso00.ru/00ad9ch2
em D0/10T
KonTpoubsnas pabora Ne3 o reme "OCHOBHBIE KJIacChl HEOpraHUYe- bubnuoreka [IOK Hposezetio ¢
50 o 06.03 06.03 _ NpPUMEHEHH-
CKHUX COSTMHECHUH https://m.edsoo.ru/00ad9ela ex DO/JIOT

Tema 7 (7 wacoB) Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumudeckux 31emeHToB /I. M. Menaeneesa. CTpoenune atroma

HepBI)IG IIOIIBITKH KJIaCCI/I(l)I/IKaIII/II/I XUMHYECKHX 3IeMeHTOB. [loHsTHE O

[Iposeneno ¢

TPYIIax CXOJHBIX AJIEMEHTOB (ILEI0YHBIE U IIEI0YHO-3€MEbHbBIE METalI- bu6mmorexa [IOK
51 13.03 13.03 i MIPUMEHEHH-
JIbl, TaJIOT€HBI, MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdo- https://m.edsoo.ru/00ad9ffa en DO/IOT
TEPHBIE OKCHUJIBI U TUJIPOKCHUJIBL.
[Tepuoanueckuii 3akou. [lepuoanueckas cucteMa XUMHUYECKUX HJIEMEH- I[TposeneHo ¢
bubnunorexa LIOK
52 toB 1. . MenneneeBa. KopoTkonepuoanasi u ATMHHONIEPUOIHAS (POPMBI 18.03 18.03 . HNPUMEHEHH-
N https://m.edsoo.ru/00ada52c
IMeproruecKoii CHCTEMBI XMMUYECKHX diieMeHToB J[.M1. MeHeneesa. em D0/0T
53 [Tepuoasl, rpynmsl, noArpynmnbl. U3NUYECKU CMBICI TOPSAIKOBOTO HOME- ynnot- Ynnot-  bubmunoreka [JOK
pa, HOMEpOB TieproJia U Tpynmsl dnementa. Ctpoenue atomoB. CocTaB HeHune HeHne | https://m.edsoo.ru/00ada52c
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ATOMHBIX SAJEP. H3zoTomEl. BHCKT];)OHBI.

IIposeneHo ¢

CTpoeHHe IEKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 2- XUMUYECKHX dJIe- bubnmnoreka HOK
54 o 20.03 20.03 MIpUMEHEHH-
MeHTOB [lepuoanyeckoii cuctemsl Jl. 1. Menneneera https://m.edsoo.ru/00ada342
em DO/IOT
XapakTeprucTHKa XUMHYECKOT0 AJIEMEHTA 110 €To MoJoxeHuto B [lepuo- bubmmoreka [JOK Hposezero ¢
55 o UM 01.04 01.04 httos://m.edsoo.ru/00adash MIPUMEHCHU-
nudeckoit cucteme J[. 1. MenaeneeBa ps://m.edsoo.ru/00ada6bc em DO/JIOT
56 3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, 03.04 03.04 bubmuorexa [IOK Eﬁ?ﬁ:ﬁ:ﬁﬁ ¢
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U MEPUOJIAM. ' ' https://m.edsoo.ru/00ada824 eﬁ S0/I0T
3nauenue [lepuoanueckoro 3akona u [lepruoaudeckoit CUCTEMbI XUMUYE- I[TposeneHo ¢
bubnuoreka [{OK :
57 CKHX 3JIEMEHTOB U1 pa3BUTHs HayKu U npakTuku. J[. 1. MenaeneeB — 08.04 08.04 . NPUMCHCHU
. https://m.edsoo.ru/00ada96e em DO/JIOT
Y4EHBIN U TPAKIAHUH
Tema 8 (8 yacoB) Xumnueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUH
Xumuueckas cBa3b. KoBasieHTHas (TTOISpHAS U HETIOJISIPHAS ) CBS3b.
58 DIIEKTPOOTPULIATEIHLHOCTD XI/IMI/I‘IG(CKI/IXP b : 10.04 bubinorexa LIOK
POOTP ' https://m.edsoo.ru/00adaab8
AJIEMEHTOB.
bu6mmoreka [IOK
n 15.04
59 OHHAL XMMITHECKAT CBA3D https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
17.04
60 | Creners oxucnerus https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
22.04
61 Crenens okuceHus https://m.edsoo.ru/00adaab9
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [Iporeccrl OKuCIeHus u bubnuotexa [JOK
62 24.04
BOCCTaHOBICHUS. OKUCIIUTEIIN U BOCCTAHOBUTEITH https://m.edsoo.ru/00adae28
OKHUCIATENbHO-BOCCTAaHOBUTENIbHBIC peakiuu. [Iporieccrl OKUCIeHus u bubnmoreka [JOK
63 27.04 :
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN https://m.edso0.ru/00adb076
XUMUYECKUH IKCIIEPUMEHT: U3yuyeHUe 00pa3IoB BEUIECTB METAIUIOB U
HEMETaJUIOB, B3aUMOICHCTBUE THIPOKCH A ITMHKA C PACTBOPAMH KUCIIOT
64  u menoYeil, MpoBeIECHUE OMBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI OKUCIIU- 08.05 bubmorexa [JOK
’ S ' https://m.eds00.ru/00adb076
TETbHO-BOCCTAHOBHUTEIIBHBIX PEAKITHH (TOPEHHE, PEAKIINH PA3JIOKEHHUS,
COE/IMHEHUSI.
65 | KonTpoabHas padora Ne4 o teme «Ctpoenue aroma. XuMHUYecKast 15.05 bubnuoreka [IOK
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CBA3b»

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

O0o00IeHHEe U cHCTEeMAaTH3aIusl 3HaHMi (3 yaca)

. bub6nmoreka [IOK

66 O0001Ienne U cucTEMaTH3alNs 3HAHAN 20.05 https://m.eds0o.ru/00adb33c
. ynnort- bubnunorexa LIOK

67 Obobuienue n cucTEeMaTH3AIMS 3HAHHH HeHue https://m.eds00.ru/00ad9ch2

68 O0001enne 1 cCUCTEMATH3AM SHAHUH 22.05 bubmiorexa LIOK

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Jdata npoBenenust

No DJIEeKTPOHHbIE
U(pposbIe
n/n Tema ypoka unpp IIpumeyanue
Ilnan DakT o0pa3oBaTe/ibHbIE
pecypcbl
Tema 1 (5 yacoB) IloBTOpeHue u yriyd/eHne 3HaHUII OCHOBHBIX pa3/ejioB Kypca 8 kiacca
IHepBuunblii uHCTPYKTAXK 10 BIK. IpoBexaeHo ¢
. bu6mmoreka [IOK
1 ITepuonnueckuii 3akoH. [leproanueckas cUCTEMa XUMUYECKHX 3JIEMEHTOB 01.09 01.09 . HMPUMCHCHUCM
https://m.edsoo.ru/00adb59% | /IOT
. . Menneneea. CTpoeHue atoma.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB IEPBbIX ITposeneHo ¢
5 TPEX NEPUOAOB, KW, KaJIbLHI U UX COCAMHEHNU B COOTBETCTBHHU C T1O- 04.09 04.09 bu6mmoreka [JOK NPUMCHCHUCM
JIO’KEHUEM 3JIeMEeHTOB B [leproandeckoi cuctemMe u CTpOEHUEM UX aTo- ’ ' https://m.edsoo.ru/00adbébs ~ SO/HAOT
MOB.
CrtpoeHue BenecTBa: BUIbl XUMHUYECKOUN CBSI3H. THITBI KPUCTAIUTMYECKHUX IpoBexneno ¢
. . bubnuorexa [JOK
3 pEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAIINIECKOU pe- 08.09 08.09 . IIPUMECHCHUEM
N https://m.edsoo.ru/00adb7e2 /TIOT
HIETKU U BUJIa XUMHYECKON CBSI3H.
Knaccudukanus 1 HOMEHKIaTypa HEOPraHMIECKUX BEIIECTB. XUMUYECKUE IpoBexneHo ¢
- bu6mmoreka [IOK
4 CBOMCTBA BCILICCTB, OTHOCAIIMXCS K PA3JIMYHBIM KjlacCaM HEOPTaHUYCCKUX 11.09 11.09 . IIPUMECHCHUEM
o https://m.edsoo.ru/00adbac6 /IIOT
COEMHEHU I, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB.
. IIpoBeneHo ¢
Kontpoabsnas padora Ne 1 o teme «I[loBTOpeHue u yriayoneHue 3HaHUN
> OCHOBII)-IBIX a3 s OB Kypca 8 kacca» P a 15.09 15.09 FDuMEHCHHEM
DA3AIEIIoB Kypea © Kl 20/J10T
Tema 2 (4 yaca) OcHOBHBIE 3AKOHOMEPHOCTH XHMHYECKHX PeaKuii
Knaccudukanus XuMHYECKUX peakIHii 0 pa3IUYHbIM MpU3HaKaM (TI0 IMposeneHo ¢
YUCIYy U COCTaB ACTBYIOIIIMX B PEAKIIMM BEIIECTB, 10 TEILJIOBOMY 3(- NPpUMCHECHMEM
Y Y yIacTBylotix 3 p ’ yob Bu6mmorexa [IOK 30/J10T
6 (deKTy, 0 U3MEHEHUIO CTENeHEeW OKUCICHHSI XUMHUYECKHIX DJIEMEHTOB, 110 18.09 18.09
https://m.edso0.ru/00adbch0
00paTHUMOCTH, 10 YJaCTHUIO KaTaau3aTopa). DK30- U SHAOTEPMUUYECKUE pe-
aKI[MU, TEPMOXUMUYECKUE YPABHECHHUSI.
. IIpoBeneHo ¢
7 [Tonsartue o ckopoctn xuMHuyeckoit peakiuu. IlonsTie 06 0OpaTUMBIX U 22.09 22.09  bubamnoreka [{OK

IMPUMCHCHUEM
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HeOoOpaTUMBIX peakiusaX. [[oHATHEe 0 TOMOTEHHBIX M T€TePOTreHHBIX peak-
nusx. Ilorarue o xaranuse.

https://m.edsoo.ru/00adbe9a

D0O/I0T

IIpoBeneHo ¢

[TonsiTne 0 XUMUYECKOM paBHOBEeCHH. DaKTOPHI, BIUAIONIME Ha CKOPOCTh bubnmoreka [JOK
8 . 25.09 25.09 . IPUMEHEHUEM
XUMUYECKON PEAKLIUU U ITOJIOKEHNE XUMUYECKOTO PABHOBECUS https://m.edsoo.ru/00adc28c DO/IOT
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKINH, AJIEKTPOHHBIN OaIaHC IIposeneHo ¢
OKHCIUTEIHHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHUE YpaBHEHHI bubnmoreka [JOK MPUMCHCHHUEM
9 y 29.09 29.09 ) 50/10T
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C MCIIOJIb30BAaHUEM METO/1a https://m.edsoo.ru/00adcade
JIEKTPOHHOTO OallaHca.
Tema 3 (8 yacoB) JuekTposuTHYeCcKas Auccouuanusa. XHMHYECKHe peaKlMi B pacTBopax
Teopust MEKTPOTUTHUECKON AUCCOIMALIMU. DICKTPOIUTHI U HEIJIEKTPOIIH- IIposeneHo ¢
10 ™ Karunonsl, annonsl. MexaHu3M JUCCOLMALMH BELIECTB C PA3IMYHBIMU 06.10 06.10 bubnuoreka [IOK HIPUMCHCHUEM
BUIAMH XUMHUUYeCKOi cBsa3u. Crenens aucconranun. CUIbHEIE U caa0ble ’ ) https://m.edsoo.ru/00adcdeg = 20/A0T
AJIEKTPOJIUTHI
Peakuuu nonHoro ooMeHa. Y cinoBus MpOoTeKaHUs peakluii HOHHOTO oOMe- bubnuorexa [JOK Hposezetio ¢
11 . 09.10 09.10 ] pUMEHEHHEM
Ha, TIOJIHBIE ¥ COKPAILIEHHBIE HOHHBIC YPABHEHUS PEAKLIAMN. https://m.edso00.ru/00add448 DO/IOT
CBoiicTBa KUCIIOT M OCHOBAHUI B CBETE MPEJCTABICHUN 00 SJIEKTPOJIUTH- bubnunoreka [JOK Hposezerio ¢
12 YECKOU 13.10 13.10 https://m.eds00.ru/00add5ds | br v oHeM
€CKOI Iucconuannun ps://m. . SO/JIOT
KauecTtBeHHbI€ peakiii Ha MOHBI. BpIuncieHus no ypaBHEeHUSIM XUMHUYe- bubnuorexa [JOK Hposexetio ¢
13 7 16.10 16.10 https://m.edso0.ru/00addgb2 | A M EHHEM
CKUX pEaKIIHi. ps://m. : S0/10T
IIpoBeneHo ¢
14 | TlonsTHe O TUAPOTU3E CONCH 20.10 20.10 BH6J_IH0TeKa HOK PUMEHEHHUEM
https://m.eds00.ru/00add9d4
50/40T
HNucrpykrax no BIK. IIpakrnueckas padora Ne 1. «Pemenue skcnepu- bubnnoreka [JOK Hposezetio ¢
15 27.10 27.10 https://m.edso0.ru/00addd12 | AP MENCHHEM
MEHTAJIbHBIX 3a]1a4» ps://m. : S0/10T
IIpoBeneHo ¢
16 KonTpoubHast padora Ne2 1o reMe «DJIEKTpOIUTHYECKAs TUCCOLMALINS. 23.10 2310 bubnuorexa [IOK HpUMeHEHHEM

XUMUYECKUE PEAKIIUU B PaCTBOPAX)

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

20/10T


https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

IIposeneHo ¢

17 | OO6oOmeHue U cucTreMaTU3aus 3HaHHH 10.11 10.11 BH6J?HOTeKa LOK [PUMEHEHHEM
https://m.edsoo.ru/00addecO
50/10T
Tema 4 (4 yaca) O6miasi XapaKTepUCTHKA XUMHYecKHX 31eMeHTOB VIIA-rpynnel. I'anorensl
OO6mias xapakTepucTuka rajoreHoB. OCOOEHHOCTU CTPOCHHE aTOMOB, Xa- IpoBeneHo ¢
1g  PAKTEPHBIC CTENEHH OKCHIICHUS. CrpoeHue u pu3nIeCKre CBOMCTBA MPO- 13.11 13.11 bubnmoreka [JOK NPUMEHCHUCM
CTBIX BEILECTB — raJJOr€HOB. XMMHMYECKHE CBOMCTBA Ha IPHMEPE XJI0pa ' ' https://m.edsoo.ru/00addfe2 ~ O/IO0T
(B3auMoielicTBHE C METAJUIAMU, HEMETAJIAMH, I[eJI0YaMu ).
XnopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHE CBOMCTBA, MOJIyYEHHE, ITpoBexeHo ¢
19 N bubmuorexa [JOK
npuMeHeHune. JleicTBre XJIopa U XJI0pOBOIOPO/Ia HA OPraHU3M 4YEJI0BEKa. 17.11 17.11 . NpUMEHCHUEM
o https://m.edsoo.ru/00ade104 | 5o/OT
Baxkneiiue xJ10puibl U UX HaXOXKAECHHUE B IPUPOJIE. A
Hucrpykrax no B7K. IIpakruyeckas padora Ne 2 o reme «llomyye- bubnuorexa [JOK Hposezero ¢
20 . . . 20.11 20.11 pUMEHEHHEM
HUE COJITHOU KUCIIOThI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348 DO/IOT
Brliuucnenus no ypaBHEHUSIM XUMHUECKUX PEAKLIMii, €CIIM OJIUH U3 pea- bubnuoreka [JOK Hposezetio ¢
21 TeHTOB JaH B U30BITK 24.11 24.11 https:/m.eds00.ru/00ade488 | bx thCHHEM
) 30BITKE Ps-Iim. : 50/A0T
Tema 5 (6 yacoB) O6mas xapakTepucTuka XuMuueckux 31eMeHTOB VIA-rpynnsl. Cepa u eé coequHeHUs
O61mas xapaktepuctuka 31eMeHToB VIA-rpynmnel. Oco0eHHOCTH CTPOEHUs ITpoBexneHo ¢
22 bubmuorexa [JOK
aTOMOB, XapaKTepHble cTeneHH okuciaeHus. CTpoeHue u Gpusnueckue 27.11 27.11 . HPUMCHCHHCM
. https://m.edsoo.ru/00ade64a | 5o/OT
CBOICTBaA MTPOCTHIX BEIIECTB — KUCIOPOJA U CEPBHI. i
AnnotponHbie Monudukanuu cepbl. HaxoxaeHue cepsl U € coeNMHEeHU! bubnuorexa [JOK Hposezetio ¢
23 . 01.12 01.12 PUMCHCHHEM
B MPUPOJE. XUMHUYECKHE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
50/10T
IIpoBeneHo ¢
24 | CepoBomopo, cTpoeHne, GU3NISCKUE K XUMUIECKHE CBOHCTBA 04.12 04.12 BHGJ_IHOTeKa HOK PUMEHEHHEM
https://m.edso00.ru/00ade802
50/40T
Oxkcuppl cepbl Kak MpeACTaBUTENHN KUCIOTHBIX OKCUI0B. CepHas KUCIOTa, ITpoBexeHo ¢
o5 o bubnmuorexa [JOK
(I)H3quCKHe 1 XMMUYECKHE CBOMCTBA (00IIHe KaK peacTaBUTEII Kjlacca 08.12 08.12 . IPUMCHCHUEM
https://m.edsoo.ru/00adea28 | o/1OT
KHUCIIOT U cnienuuueckne). [Ipumenenue. A
26 | XuMHYeCKHe PeaKIny, JISKANIHUe B OCHOBE MPOMBIIINIEHHOTO CITOco0a 1mo- 11.12 11.12  bub6mmoreka [JOK IMposeneHo ¢



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

Jy4eHHUsl cepHOM KUCIOThI. COM CEpHOM KUCIOTHI, KAUECTBEHHAS peaKLus
Ha cynbdaT-uoH. HaxoxaeHue cepsl U € coeIMHEHU B Ipupoie. XuMHU-
YECKOE 3arpsi3HEHUE OKPY’Kalolel Cpeibl COETUHEHUSIMU Cephl (KUCITIOT-
HBIE JI0K/IH, 3arPs3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €To MpeI0TBpa-
LICHUSI.

https://m.edsoo.ru/00adec8a

HpI/IMCHCHI/IeM
0/0T

27

Tema

Brrancnenune maccoBoit J0JIM BbBIXOJa IPOAYKTA pCaKIuu

O61as xapakrepucTuka 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS

15.12

6 (7 yacoB) O0masi XapaKTePUCTHKA XMMHYECKHX 3J1eMeHTOB VA-rpynnsl. A3ot, ¢o

15.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

c¢op ¥ UX coeJUHEHUSA

IIposeneHo ¢
MIPUMEHEHUEM
20/10T

IIpoBeneno ¢

aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, pacpOCTPAHEHHUE B bubnnoreka [JOK [PUMCHEHNCM
28 . 18.12 18.12 . DO/MOT
npupoje, GpuznyecKkue 1 XuMuieckre cBoicTBa. KpyroBopot asora B npu- https://m.edsoo.ru/00adeea6
poze.
AMMHUak, ero pu3NYecKrue 1 XUMUYECKUE CBOWCTBA, MOJIYyYEHUE U IIpUMe-
b yHe P ynnort- Ynnot- | bubmmoreka [JOK
29 | nenwme. Conu aMMOHHUS, UX PU3NYECKUE U XMMHUECKHE CBOMCTBA, IPUMe- .
HeHune HeHne  https://m.edso0o.ru/00adf004
HeHue. KauecTBeHHas peakiiysi HA HOHbl aMMOHUS.
HNucrpykrax no bK. Ilpakrudeckas padora Ne 3 no teme «llomyue- bubnuorexa [JOK Hposexetio ¢
30 . 22.12 22.12 [PUMEHEHUEM
HUE AMMUAaKa, U3yYE€HHUE €r0 CBOWCTBY» https://m.edsoo.ru/00adf180
50/10T
A3oTHas Kuco0Ta, €€ moydeHue, Gu3ndeckue 1 XUMHUIECKHE CBOMCTBA bubnunoreka [JOK Hposezerio ¢
31 25.12 25.12 . PUMEHEHUEM
(oO1Me Kak MpencTaBUTENs Kilacca KUCIOT U crenuduyeckue). https://m.eds00.ru/00adf306 S0/10T
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE MUHEPATIbHBIX IMposexeHo ¢
32 . . bubnmnoreka [JOK
ynoOpeHnit. XuMu4eckoe 3arpsi3HeHHe OKpYXKarollled cpe/ibl COeTMHEHU - 29.12 29.12 . HPUMCHCHHICM
https://m.eds00.ru/00adf518 | 5o/ 1OT
MU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO31yXa, TOUBHI U BOJJOEMOB) A
IosTopHbIil nHCcTpYKTAaK 10 BAK. docdop, annorponHsie Moanuduka- ITposeneno ¢
. bubnmuorexa [JOK
33 | umm docdopa, puznueckue n xummudeckue coiictBa. Oxcup pocdopa (V) 12.01 12.01 . IPUMEHEHHCM
. https://m.edsoo.ru/00adf68a | 50/1OT
u dpocdopHas KucioTa, pusnueckre 1 XMMHUECKHUEe CBOMCTBA, OJyuYeHUE A
. IIpoBeneno ¢
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX ya00peHuil. Borunc- bubnnorexa [JOK
34 - 15.01 15.01 IpUMEHEHUEM
JIEHUS IO YPABHEHUAM XUMUYECKUX PEaKIIHil. https://m.edsoo.ru/00adfc20 SO/IOT
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Tema 7 (8 wacoB) O0masi xapaKTepUCTHKA XHMHYECKHX 3JIeMeHTOB |VA-rpynnel. Yriepoa u KpeMHHUI ¥ HX cOeTMHEHUS

O6mas xapakrepuctuka 35eMeHToB |V A-rpynibl. OCOOEHHOCTH CTPOSHUS

IIposeneHo ¢

35 aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIEHUA. Y TIEPO/I, ATTIOTPOIHBIE MOJIH- 19.01 1901 bubmuoreka [JOK NIPUMCHCHUEM
dbuKaIuu, paclpoCTpaHeHHUE B MPUPOIE, (PU3NIECKHE U XMMUYECKHUE CBOM- https://m.edsoo.ru/00adfd9c 50/A0T
cTBa. Ancop6ius. KpyroBopot yrieposa B mpupoJe.

Oxkcuppl yriaeposa, ux pusudeckre U XMMHUYECKHUEe CBOMCTBA, ACHCTBHUE Ha IMposeneHo ¢

3 | ’KUBDIC OPTaHU3MBL MOJyIECHHE U IPUMEHEHNE. DKOJOTHYECKHEe MpoodIie- 29 01 2201 bubmuorexka [JOK HPUMCHCHHUEM
MBI, CBsI3aHHBIE ¢ OKcHIoM yriepona (IV), rumoresa riro6ansHOro MmoTen- ' ’ https://m.edsoo.ru/00adfebe 50/A0T
JICHUS KJIMMaTa, MaPHUKOBBIA YPEKT.

VYroapHas KucioTa v e€ coiu, ux Gpu3ndeckue U XUMUYECKUEe CBOMCTBA, I[IposeneHo ¢

37 | UOJIY4CHHE U IPUMEHEHHE. KauecTBeHHas peaknus Ha KapOOHAT HOHBI. 26.01 26.01 bubnuorexa [JOK ITPUMEHCHUCM
Hcnonb3oBanue kapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJICHHOCTH U https://m.edsoo.ru/00ae006¢ 30/10T
CEJIbCKOM XO35MCTBE.

38 Hucrpykrax no BK. IIpakTuyeckas padora Ne 4 no teme "[lomyye- 29.01 29.01 bubnuorexa [JOK E}iﬁ;:ﬁgii;ﬂ
HUE yriiekucioro raza. KauecTBeHHas peakius Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e DO/IOT
[TepBoHayanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COeIMHE- IMposeneHo ¢
HUSX yriepoja (MeTaH, 3TaH, TUJICH, alleTUJICH, ITaHOJI, TTTUIEPUH, YK- IPUMCHCHUEM
cycHast kucnota). [IpupojiHbIe HCTOYHHUKH YIIeBOIOPOIOB (Yroib, IpH- BuGorexa LIOK 30/10T

39 | poxHbIii ra3, He()Th), MPOIYKTHI UX MEepepaboTKH (OCH3MH), UX POJIb B ObI- 02.02 02.02 https://m.edso0.ru/00ae054e
TY U IPOMBIIITIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BasKHBIX BEIIECTBAX:

KHUpax, Oenkax, yrieBojax — 1 UX poJiu B )KM3HU yesnoBeka. MaTepuanbHoe

€MHCTBO OPraHMYECKUX U HEOPTAHMUECKUX COCAMHEHUM.

Kpemuuii, ero ¢pusudeckrie 1 XUMHUECKHUE CBOICTBA, MOJIyYeHUE U TIPUMeE- IMposeneHo ¢
Henue. CoeuHEeHMs KpeMHuUs B Ipupoe. Ob1iue npeacraBieHus o0 ok- NPUMEHCHHCM
cuze kpemuus (IV) u kpemHueBoit kuciaore. CHIMKATHI, UX HCIIOIb30BAHHE Bu6 OK 50/10T

40 B OBITY, MEAUITMHE, TPOMBIIINICHHOCTH. BaXHEHIITE CTPOUTETHHBIC MaTe- 05.02 05.02 1 J_IHOTeKa I

https://m.edsoo.ru/00ae080a
pHalbl: KEpaMHUKa, CTEKJIO0, IIEMEHT, OeTOH, jkene300eToH. [Ipobnemsr 6e30-
MAaCHOTO MUCIOJIb30BAHUS CTPOUTEILHBIX MaTEpHAIOB B TTIOBCEAHEBHOM
KU3HHU.
41  Hucrpykrax no BK. Ilpakrnyeckas padora Ne 5. Pemenue sxcnepu- 09.02 09.02  bubmuoreka [[OK IIposeneHo ¢
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MEHTAJILHEIX 3a71a4 [0 TeMe «BakHene HeMeTauIbl U UX COEIUHEHUS) https://m.edsoo.ru/00ae0bf2 pUMEHEHHEM
50/00T
Kountpoasnas padora Ne3 no reme «Baxknelime HeMeTauIbl U UX CO- bubnmoreka [JOK Hposezero ¢
42 CAVHECHUD) 12.02 12.02 hitps://m.eds00.ru/00ae0e18 | mb- et SHACM
a A1 ' 0/JI0T
Tema 8 (4 yaca) O0mme cBOMCTBA METAJLJIOB
OO61as xapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBA-
HUU UX nosokeHus B [leproanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB bubnuoreka [IOK
43 16.02 16.02
J.1. MenneneeBa u crpoerust atoMoB. CTpoeHue mMetaioB. Mertaminye- https://m.edsoo.ru/00ae103e
CKasl CBSI3b M METAINTUYECKAs KPUCTAIUTMYECKAs PEIIETKA.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUN bubnuorexa [JOK Hposezero ¢
44 . 19.02 19.02 NIPUMEHEHUEM
pAn HanpsokeHuM MeTaiioB. O01mMe crnocoObl MOJYYeHUST METAJIOB. https://m.edso00.ru/00ae1156 S0/J10T
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI HX OT KOP- IposeneHo ¢
N bu6mmoreka [IOK
45 po3uu. BeruucneHus o ypaBHEHUAM XUMUYECKUX PEAKLNA, €CJIA OJIUH U3 26.02 26.02 IIPUMECHEHUEM
https://m.eds00.ru/00ae1156 | /IOT
pEareHToB COAEPKUT IPUMECH
CmuiaBsl (cTanb, 4 TIOPATIOMHUHHM, OpOH32) U UX IPUMEHEHHE B OBIT
46 wunm OMLI(IHJIGHI-;OC};I;/IYHE,;BI‘H/IIDCHCHI/Iﬂ o ’ apBHeHI?IﬂM xmfnqecxnx eaKuHﬁy ynaor- ynaot- | brbmorexa LIOK
p ) yp p ’ HeHue HeHne  https://m.edsoo.ru/00ael278
€CJIM OJIMH U3 PEareHTOB COJAEPKUT MPUMECH
Tema 9 (16 yacoB) BaskHeiinue MeTa/LlIbl M UX COeTUHEHMS
[[{enounble MeTaIbl: IOJIOkKEHUE B [lepnoanueckoi cucteMe XuMUYECKHX IMposeneHo ¢
bu6mmoreka [JOK
47  snementoB JI.M. MenneneeBa, CTpO€HHE UX aTOMOB, HAXO0XKJICHHUE B MPH- 01.03 01.03 MIPUMEHEHUEM
. https://m.edsoo.ru/00ae14b2 30/JI0T
pone. du3nueckue U XUMUYECKUE CBOWCTBA (Ha MPUMEpPE HATPUS U KaJIus).
OKCHUIBI M TUAPOKCUBI HATPUS U Kauus. [[puMeHeHne meaoYHbIX MeTall- bu6mmorekxa [{OK Tposeneno ¢
48 JIOB U UX COEIUHEHUI 04.03 04.03 https://m.edso00.ru/00ae14b2 RPHMCEHCEHHEM
A ' P51/, EA500. 30/10T
[I{erouHO3eMENBbHBIE METAJUIBI MArHUM U KaJbLUi: 1onoxeHue B [lepuo- ITposeneHo ¢
JIMYECKON CUCTEME XUMHUUECKHX di1eMeHToB JI. 1. Menaeneesa, ctpoeHue bubmmorexa LIOK NPUMCHCHUEM
49 . 11.03 11.03 S0/J10T
MX aTOMOB, HaxO/JIeHue B Ipupoje. Pu3nyeckne U XUMHYECKHE CBOMCTBA https://m.edso00.ru/00ae15e8
MarHus U KaJbIus.
50 | Baxwneinme cOeMHEHUS KBNS (OKCHI, TUAPOKCH]I, COJIN). 15.03 15.03  bub6muoteka [IOK Iposeneno ¢

13


https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

https://m.edso0.ru/00ae15e8 PUMEHEHHEM
20/00T
IIpoBeneHo ¢
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 18.03 18.03 [PUMEHEHHEM
20/10T
52 | JK&ctkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS ynno Ynnor- | bubmioreka LHOK
yerp THeHWe HeHue | https://m.edsoo.ru/00ael1886
Hucrpykrax no BK. IIpaktuyeckas padora Ne 6 o reme "Kéctkoctb bubnuorexa [JOK Hposezetio ¢
53 R " 22.03 22.03 ] pUMEHEHHEM
BO/JIbI U METOJbI €€ YCTPAHEHUS https://m.edsoo.ru/00aelae8
20/10T
AmomuHui: ioyioxeHue B [lepronnueckoii cucteMe XUMUYECKUX DJIEMEH- Eu6 OK Iposeneno ¢
54 TtoB I.1. MenneneeBa, CTpoeHHUE aToMa, HaXoxAeHUE B mpupoje. Guzunye- 01.04 01.04 1 J_IHOTeKa I IPUMCHCHHCM
. https://m.edsoo.ru/00aelc64 0/10T
CKH€ U XMMHYECKHE CBOMCTBA aJIOMHUHUS.
IIpoBeneHo ¢
55 | AmdorepHbie CBOWCTBA OKCHIA B THAPOKCUIA 05.04 05.04 BH6J?HOTeKa HOK pUMEHEHHEM
https://m.edsoo.ru/00aelc64
DO/JIOT
XKeneso: nonoxenue B [lepuoanyeckon CHCTEME XMMUYECKUX DJIEMEHTOB ITpoBeneHo ¢
bu6mmoreka [IOK
56 | .M. MenaeneeBa, CTpO€HUE aTOMa, HAXOXAEHUE B pupoie. Pusndeckue 08.04 08.04 . HpUMEHEHUEM
. https://m.edsoo.ru/00ae1d86
¥ XMMHAYECKHE CBOWCTBA XKeJe3a. 50/10T
Oxkcuapl, Tuapokcusl u conn xxenesa (1) u xenesa (I11), ux cocras, cBoii- bubnmnoreka [JOK
57 12.04
CTBa U NOJIyYCHHUE. https://m.edso0.ru/00ae35e6
58 | O06001IeHNe U cHCTEMAaTH3ALMS 3HAHUI 15.04
59 HNucrpykrax no BK. Ilpakrudeckas padora Ne 7. Pemenue skcnepu- 19.04 bub6nuorexa [IOK
MEHTAJILHEIX 3aJ1a4 110 TeMe «BakHeHIe MeTaJUIbI U UX COEIUHEHUS ’ https://m.edsoo.ru/00ae3de8
BrIunciaeHus Mo ypaBHEHHSIM XUMHUYECKUX PEaKIIUi, €CIIM OJMH U3 pea-
60 | reHTOB JaH B I/I36}I])II)TKC WIN CONIEPIKUT IT I/IMI;CI/I IIISLIqHCJIeHI/Ii[I Macccl))Boﬁ 22.04 bubmnorexa LIOK
p p : ’ https://m.edso0.ru/00ae1750
JIOJIA BBIXO0J1a MPOJIYKTA PEaKLUU
61 = OGOOMLICHNE U CHCTEMATH3AINS 3HAHUI ynnor-
HeHue
62 KonTpoasnas padora Ne 4 o teMe «BaxkHelne MeTalibl U UX COEIU- 26.04

HCHU
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Tema 10 (3 yaca) BemecTBa 1 MaTepuaJibl B ;KU3HU YeJI0BEKA

BemecTBa 1 MaTepHaiibl B TOBCEHEBHOM )KH3HHU YEIOBEKA.
63 = be3omacHoe MCMOIH30BAHUE BEIIECTB U XUMUYCCKUX PEAKIIUN B OBITY 27.04 bubmnorexa LIOK
' ' https://m.edsoo0.ru/00ae3f50
[TepBast TOMOIIB MTPH XUMUYECKHX 0XKOT'aX M OTPABICHUSIX.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpebl (TIpeaeIbHasT JOMyCTHMAS bubnuoreka [JOK
64 03.05 )
KOHIICHTPAIIKs BEIIECTBA) https://m.edsoo.ru/00ae4270
65 | Posb XuMHUM B peIICHUH KOJOTHUECKUX MPOOIeM ynn bubmnorexa LIOK
https://m.edsoo0.ru/00ae4270
O06001eHne u cucTreMaTu3anus 3HaHui (3 yaca)
66 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 17.05 bubanorexa [IOK
’ https://m.edsoo.ru/00ae0d0a
N bubmuoreka [JOK
67 | OO00O0IIEHNE U CUCTEMATU3AIUS 3HAHUI 20.05 https://m.edsoo.ru/00adb33c
. bubmuoreka [JOK
68 | O06o0O6IIEHNE U cCUCTEMATU3AIU 3HAHUI 24.05 https://m.edsoo.ru/00ad9ch?
I'padpk KOHTPOIBHBIX PadOT
JlaTa npoBeneHus
8-A 9-A
KonTponbHas pabora Ne 1 20.11 15.09
KonTposnbnas padbora Ne 2 31.01 23.10
KonTtponbHast pabora Ne 3 11.03 12.02
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., Akiino-
HepHoe obmecTBo «M3aaTenscTBO «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkor C.A., AKIno-

HepHoe obmectBo «M3narenscTBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

1. I'abpuensn O. C. Meroauueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 8 kiacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 109.

2. I'abpuensa O. C. Metoanyeckoe nocodue k yueonuky O. C. ['abpuensna

«Xumusy. 9 ximace / O. C. 'abpuensta. — M. : lIpoda, 2021. — 108.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

bu6mmoreka IJOK

https://acadamy-content.apkpro.ru/ru/catalog/04/08
https://acadamy-content.apkpro.ru/ru/catalog/04/09

https://www/yaklass.ru

https://www.youtube.com/c/XumuscHys
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