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IHHOACHUTEJIbBHASA 3AITMCKA

[Iporpamma 1o XuMHH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero o6pa3oBanus, npeacraBieHHbIX B ®I'OC OO0, a Takke Ha ocHOBe (emepanbHOM
paboueil mporpaMMbl BOCIUTAHUS U C Y4ETOM KOHLEHIMM NPENoAaBaHusl yd4eOHOro mnpeamera
«Xumus» B 00pazoBaTeIbHbIX opranuzanusax Poccuiickoii @enepanuu.

[IporpamMa mo XuMuM Ja€T NpEACTaBICHHE O ILeNsAX, oOmel crpareruu OOydeHMs,
BOCIIUTaHUsI U pa3BUTHs OOYyYarOIIMXCsl CPEACTBAMU Y4eOHOro MpeaMeTa, YCTaHABIUBACT
00s13aTeNIbHOE TPEAMETHOE CO/IepKaHue, MPEeAyCMaTPUBAET paclpesieieHue ero 1Mo KiaccaMm H
CTPYKTYpUPOBAHHE 110 pa3jesiaM U TEMaM MPOTrpaMMbl [0 XUMUH, ONPEAEIAET KOJTUYECTBEHHBIE
U KaueCTBEHHBIE XAPAaKTEPUCTHKH CONEP)KAHHSA, PEKOMEHIYEMYIO IIOCIEI0BATEIbHOCTD
U3y4EHHs] XUMHUH C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTOo
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OonpeaenseT BO3MOKHOCTH MpeaMeTa JIs
peanu3anuy TpeOOBaHUI K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIETO 00pa3oBaHus, a TAaKKe TPeOOBAaHUM K pe3ysibTaTaM O0y4YeHUs] XUMHUH
Ha YpOBHE LeNed M3ydeHus IMpeaMera M OCHOBHBIX BMJIOB Yy4eOHO-IIO3HABATEIBHOM
JeSITeIbHOCTH 00y4aloIIerocs 10 OCBOCHUIO YUEOHOTO CO/IepIKaHUSL.

3HaHUE XUMHUH CIYKHUT OCHOBOM 7151 (JOPMHUPOBAHUS MUPOBO33PEHUS 00yUarOIIErocs, ero
IPEICTaBICHUI O MaTEpUAIbHOM €MHCTBE MHUpPA, BaXXHYIO POJIb UTPAIOT (POpPMUPYEMBbIE XUMUEH
IPEICTaBICHUS O B3aMMOINPEBPALICHUAX YHEPTUU U 00 3BOJIIOLIMU BEUIECTB B IPUPOAE, O MYyTAX
pemieHust TI00aNbHBIX TPOOJEeM YCTOHYMBOTO DPAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOH,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYecKoi 6e30MacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEM Ui caMopa3BUTUS M (HOPMHUPOBAHHUS
KYJBTYpPBI JINYHOCTH, €€ 0011Iel U HYHKIIMOHATBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUECKUX CIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOM  Y4eOHOM  JeATeNbHOCTH, OKCHEPUMEHTAIbHBIX |
UCCIIEIOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX Kak B IIOBCEIHEBHOW JKM3HU, TaKk U B
Ipo¢eCCHOHATIBHOM 1EeATENbHOCTH;

3HAKOMHUT CO CIEUU(UKOM HAydYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBHI IIEJIOCTHOTO
B3I HA €JMHCTBO MPHUPOJIBI U YENIOBEKa, SBISIETCS OTBETCTBEHHBIM 3TAaNloM B (hopMupoBaHUH
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00Y4arOIUXCs;

CrocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHUPOJE, K UEIOBEKY, BHOCHUT CBOH BKJIAaJ B OKOJOTHYECKOE 0Opa3oBaHuE
00yYaroIIUXCsl.

JlanHble HampaBieHUs B OOyYE€HHHU XMMHH OOCCTICUMBAIOTCS CHEIU(DHUKON copepKaHus
y4eOHOro npeaMeTra, KOTOpPbIM SBISETCS IEeNarorMyeckd aJalTHUPOBAHHBIM OTPaKEHUEM
0a30B0il HayKH XMMHHU Ha OTPeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUS OPHEHTHUPOBAH HA OCBOCHUE
00y4aroIMUMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATUI XMMHMH, OCHOB HEOPTaHMYECKOW XMMHUU U
HEKOTOPBIX OTJCIIBHBIX 3HAYUMBIX IIOHATUN OPIraHUYECKON XUMUH.

CrpykTypa conepkaHHs MPOrpaMMbl MO0 XUMHUHU c(hOpMUpOBaHA HA OCHOBE CHCTEMHOTO
noaxoja k €€ msyudeHuro. CoaepkaHUE CKIAABIBAETCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATHH O XUMHUYeCKOW peakuuu. O0€ 3TH CHCTEMBI



CTPYKTYPHO OPTaHM30BaHbI MO MPUHLMUITY MOCIEAO0BATEIBHOIO Pa3BUTHS 3HAHWM HAa OCHOBE
TEOPETHUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHs O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTABICHUN 00 SJEKTPOIUTHUECKOMN TUCCOLUAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HMIMPHUYECKH TOJYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K APYyromy,
BBIMOJIHAS (QYHKIUU OOBSICHEHHUS U IMPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHMS U MOJYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMBbI MO XHMHU CHOCOOCTBYEeT (HOPMHPOBAHUIO TPEIACTABICHUS O
XUMUYECKON COCTAaBIAIOIICH HAYyYHOM KApTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUA B Hayke. M3ydueHne Xumun
NPOUCXOAUT C TPHUBJICYCHHEM 3HAHUN U3 paHee H3YYCHHBIX Y4YEOHBIX TPEAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knacces» u «®Pu3nka. 7 Kiacey.

[Tpu u3yyeHN XUMUU IPOUCXOAUT (pOpMHUpPOBaHUE 3HAHUI OCHOB XUMUYECKOW HayKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN NIEeATEIHHOCTH YelIOBeKa U KaK OJHOTrO
U3 KOMIIOHEHTOB MHPOBOM KYJIbTYpBI. 3ajaya y4eOHOTo NpeaAMeTa COCTOMT B (HhOPMUPOBAHUU
CHCTEMBbl XMMHUYECKUX 3HAHUNH — BaKHEWIIMX (DaKTOB, MOHSATH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKka HAyKd, B
MPUOOIIEHNN K HAyYHBIM METOaM MO3HAHUSA [IPU U3yYEHUH BEIIECTB U XMMHUECKUX PEaKI[Hii, B
bopMUPOBAaHUM M Pa3BUTUU T[IO3HABATEIbHBIX YMEHMM W HX TMPUMEHEHHMH B Y4eOHO-
MO3HABATEIILHON U y4eOHO-UCCIIEIOBATEIBCKOM ACSITETbHOCTH, OCBOCHHUU MPaBUJI 0€30MacHOTO
oOpaileHus ¢ BEIeCTBAMHU B TOBCETHEBHOMN JKU3HH.

[Ipy u3ydyeHWH XMMUU Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHUS Ba)KHOE 3HAYCHHE
npuoOpeny Takue IeH, Kak:

— (opmupoBaHUE MHTEIUIEKTYabHO PAa3BUTON JIMYHOCTU, TOTOBOM K CaM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHATHIO PEIICHUN, CIOCOOHON ananTUpOBaThCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOY4YEHHS Ha CHUCTEMAaTHYECKOE NPHOOIIECHUE OO0ydJarommxcs K
CaMOCTOSITEJIbHOM  IMO3HABATEIIBHOW  JE€ATEIBbHOCTH, HAY4YHbIM  METOJaM  ITO3HAHWI,
(GhOpMUPYIOIITUM MOTHBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

— o0ecreueHrne YCIOBHM, CIIOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAIOIIUMUCS OIBITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUA U CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIHNH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIsl PA3JIUYHBIX BUJIOB JICSITEIIbHOCTH;

— gopmupoBanue o01mel GyHKIHOHATHHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YuCclie YMEHUI OOBSCHATh U OICHUBATH SBICHUS OKPY)KAIOIIETO MHpA, UCHOJbB3YS 3HAHHS U
OMbIT, TOJYYEHHbIE MPU HU3YUYEHUU XUMHUHU, NPUMEHATh HUX TMpPH pEHIeHUH MpodieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

— gopmupoBanue y 00y4Jaronmxcs T'yMaHUCTHUECKUX OTHOIICHUH, MOHUMAHUS [[EHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKHM IKOJIOTUYECKHU IEJIeCO00pa3HOTO MOBEACHUS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOU
Cpenpl;



— pa3BUTHE MOTHBAIMU K O0YYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIATAHHIO
Ha OCHOBE YCBOCHHS OOINEYEIOBEYCCKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpY
npoduis 1 HalPaBICHHOCTH AaJbHEUIIero 00yueHusl.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ul M3YYECHUS XUMHM Ha YpOBHE OCHOBHOI'O OOIIETo
oOpa3oBanus, coctaBiseT 136 yacoB: B § kiacce — 68 dacoB (2 yaca B Hezlen0), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).

COILEPKXAHUE OBYYEHUA

8 KUIACC

HepBOHa‘IaJILHbIe XUMHYECCKHUEC ITIOHATHUA

IIpenmer xumun. Ponb XuMHUM B KU3HU 4e€JIOBEKa. XHMMHUs B CHCTEME HayK. Tena u
BemecTBa. Dusnueckre CBONCTBa BEHIECTB. ArperarHoe cocrosiHue BeniecTB. [lonsarue o
METO/IaX MO3HaHMs B XUMHH. UHCThIE BemecTBa U cMecH. CTIocOOBI pa3/iesieHUs CMECeH.

ATOMBI ¥ MOJNEKyJIbl. XHMHYECKUE 3eMEHThl. CHMBOJIBI XMMHYECKHUX 3JIEMEHTOB.
[IpocTbie u ciioxkHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckass ¢dopmyna. BaleHTHOCTP aTOMOB XMMHYECKHX OJJEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENBbHAS aTOMHAsE Macca. OTHOCUTENbHAS MOJIEKYJISIPHAS
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemectBa. Moabs. MonsipHass macca. B3auMocBsI3p KONIMUYECTBA, MAcChl U
YHClia CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€Tel mo popmynam XuMHUYECKIX COeTUHEHUH.

®uU3NYeCcKue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuuss M €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIeCTB. XuMuueckue ypaBHeHUs. Kinaccudukanus XuMUYecKux peakuui
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCYI0M, MpaBuiiaMu pabOThl B JIaOOpaTOpuH U MpuéMamu
oOparmieHusi ¢ 1abopaTopHbIM O00OpYJOBaHUEM, W3yYEHUE W OMHCaHUE (U3HYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMIOAeHHE (PU3MUeCKHX (TUIABJICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHIICHHE U KOHJCHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYH,
MIPOKAIMBAHNWE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIIOTOW) SIBICHUM, HAOIIOCHUE
U ONHCAaHHME TPU3HAKOB TMPOTEKaHUS XMMHUYECKHX peakIuil (pasjokeHue caxapa,
B3aMMO/ICIICTBHE CEpHOW KUCIOTHI C XJIOpUIOM Oapusi, pasnokenue ruapokcugaa meau (II) mpu
HarpeBaHUM, B3aWMOJCicTBHE xene3a ¢ pactBopoMm comu meaw (II), m3yuenue cmocoOoB
paszenieHus cMeceil: ¢ TIOMOIIbI0 MarHuTa, (QUIBTPOBaHME, BbINApUBaHUE, AUCTUIUIALINSA,
xpomaTtorpadusi, TNpOBEIEHHWE OUYMUCTKH TIIOBAapEHHOW COJIM, HAOMIOJEHHE U OIHCaHue
pe3yJabTAaTOB MPOBEJICHUS ONBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE
MoOJIeIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3JeMEHT M MPOCTOE BEMIECTBO.
Haxoxnaenne kucinopona B mpupoje, Gu3ndeckne 1 XUMUIECKIE CBOMCTBA (PEaKIIUU TOPEHUs).
Oxcunel. Ilpumenenue xuciaopoga. CrocoObl MONMYYeHHsS] KHCIOpOAa B JIaDOpaTOpUU H
npoMblnuieHHOCTH. KpyroBopot kucinopoga B mpupojae. O30H — ayuioTpomnHas Moaudukarus
KHCIIOpO/Ia.



TennoBoit 3(PdeKkT XUMHUYECKOW pEeaKIMH, TEPMOXHUMHUYCCKHE YpaBHEHHUS, OK30- H
SHJIOTEPMHUUYECKHE peakuuu. TOINMBO: yroiab W MeTaH. 3arpsA3HEHUE BO3[yXa, YCHUICHHE
NapHUKOBOTO P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bogopon — »snemeHT M mpocrtoe BemiectBo. HaxoxknaeHue Bopopoja B IIPHUPOIE,
buznyeckrue 1 XuMHUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. KucioTsl u comnu.

MousipHbIii 00BEM Ta30B. Pac4€Thl 0 XUMHYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. HaceliieHHble u
HEHACBILIECHHbIE pacTBOpbl. PacTBopuMoCTh BellecTB B Boje. MaccoBas 10Jis BEIIECTBA B
pactBope. XuMHUUYeCKHe CBOMCTBA BoAbl. OCHOBaHMs. Poib pacTBOPOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHeHuil. Oxkcuabl. Kiaccupukanust OKCHIOB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkmarypa
OoKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcHoBanmsi. Knaccudukainus oOcHOBaHWI: MENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. du3ndeckue M XUMHYECKHME CBOMCTBA OCHOBaHUMU. IlomydeHue
OCHOBaHUM.

Kucnotel. Knaccudukanusa xkucnor. Homenknarypa kuciaor. Ousnyeckue 1 XUMUYECKHAE
cBoiicTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. [lonmyuenue kucior.

Comu. Homenknarypa coneii. dusnueckue nu XxuMuueckue cBoiicTBa coisiell. Ilomyuenue
coJieit.

['eneTndeckas CBsA3b MEXY KJIaCCaMU HEOPTaHUYECKUX COCIUHEHUIA.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeesieHre COJIepKaHusl KUCIopo/ia B BO3JlyXe, MOJydyeHue, cooupaHue,
pacro3HaBaHHe U H3Y4YE€HUE CBOWCTB KHUCIIOpPOJa, HaONIOJEHUE B3aUMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS U MpEKpallleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0Opa3liaMu OKCHIOB M OIMCAaHUE HUX CBOWCTB, MOJyue€HUE, COOMpaHHE, pPACIO3HABAHHUE WU
U3YYEeHHE CBOWCTB BOAOpoja (ropeHue), BzaumojelicTBue Bomopoaa ¢ okcuaom menu (II)
(BO3MOHO HCIIOIB30BAaHKE BUACOMATEPUAIOB), HAOMOIeHHE 00pa3I[0B BEIIECTB KOJUIECTBOM
1 momnb, uccnenoBaHUE OCOOEHHOCTEH PACTBOPEHMS BEIIECTB C Pa3IMUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM JOJEld pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJABI C MeETAJUIaMU (HaTpUeM U KalbliMeM) (BO3MOXHO MCIOJIb30BaAHUE
BUJICOMATEPHAJIOB), MCCIIEOBAaHHE OOPA3l0OB HEOPIaHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB,
HaAOJII0/IEHUE W3MEHEHUsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U IEJI0Yel, M3ydyeHue
B3aumoeicTBuss okcuma meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C MeETajUIaMH,
peakuui HEUTpanu3aluy, IOJIYy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUMN, BBITECHEHHE OIHOIO
MeTajuia IpyTuM U3 PacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme «BaxHelnme
KJIACChl HEOPTAaHUYECKUX COCUHEHUI.

Ilepuonuveckuii 3axkon u Ilepumoanyeckasi cucrema xumudeckux iemenros /. WU.
MenpneseeBa. CTpoenne aToM0B. XUMHYeCKas CBA3b. OKHUCINTEIBbHO-BOCCTAHOBHTE/IbHBIE
peakuuun

[lepBble TOMBITKH KIACCU(PUKALMKA XUMHYECKHX dJeMeHTOB. IloHaTne o rpymnmax
CXOJHBIX JIEMEHTOB (IIETIOYHBIE U HIEIOYHO3EMENIbHbIE METAUIbl, TaJOTE€Hbl, UHEPTHBIE Ta3bl).
DJeMeHTHI, KOTOpbIe 00pa3yloT aM(OTepHBIEC OKCUIBI i THAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema Xxumudeckux osnemeHtoB [[. H.
MenneneeBa. Koporkonepuoanas u mnuHHONepuonHas Qopmbl [leprognyeckoit cUCTEMBI



xumudeckux smemeHToB JI. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbBIX szaep. W3oromsl. OnekTpoHsl. CTpoeHHe
DIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX AIEMEHTOB [leprnoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa [0 €ro IMOJOXKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAINTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepunoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIs1 pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIN U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas 151 HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX 371€MeHTOB. VlOHHas CBA3b.

Crenenp  okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakuuu. [Iponeccsl
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHUAA
LMHKAa C pacTBOpaMu KHUCIOT M ILIEJI0YEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakluy pa3iokKeHHsl, COSTUHEHUS).

Mesicnpeomemmuuoie céasu

Peanuzanus MexnpeaMeTHBIX CBA3EH NMPU U3YYEHUH XMMHH B 8 KJacce OCYLIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSATHH,
ABJISIFOLUXCSI CACTEMHBIMM JIJIs1 OT/AEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TOHSTHS: HAYYHBIH (DaKT, THIOTE3a, TEOpHs, 3aKOH,
aHaNM3,  CHUHTE3,  KiIacCUpUKalus,  TMEPUOIUYHOCTh,  HAONIOJCHHUE,  JKCIICPUMEHT,
MOJIEJINPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBIICHHE.

®u3uka: Marepus, arToM, D>JEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOINBI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OSJCKTPUUECKHUN 3apsiji, BEIIeCTBO, Tello, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3NYECKUE BEIMYUHBI, CIUHUIIBI W3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE IOPOMbI, IOJIE3HbIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XUMHYECKAs peaKkUs

Ilepuomnueckuit 3akoH. Ilepuommyeckas cucrema Xumudeckux onemeHtos [[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMH CBONCTB XHUMHYECKUX
AJIEMEHTOB TMEPBBIX TPEX IMEPUOAOB, Kajaus, KaJIbIUS U MX COCAUHEHUU B COOTBETCTBUU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTPOEHUEM UX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKON CBs3U. THUIBI KPUCTALIMYECKUX PEIMIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM M BUAA XUMUYECKON
CBSI3U.

Knaccudukanmuss 1 HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. XHWMHUUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCAMHEHUM, M€HEeTUYeCKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanms XuMUYECKHX peakiui Mo pa3nyHbIM MpHU3HAKaM (IO YHCIY U COCTaBYy
YYacTBYIOUIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(QQeKTy, M0 HU3MEHEHHIO CTeleHen



OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOPAaTHMOCTH, MO Y4YacTHIO KaTajau3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonarue o ckopocTn XUMUYecKOH peakiuu. [loHsTHEe 00 OOpaTUMBIX W HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX U TEeTEpOreHHBIX peakuusax. [lonsatue o
karanuse. [loHsTme o0 XuMHYeckOM paBHOBeCcHMH. DaKTOphl, BIMSIOIIME HA CKOPOCThH
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, DSJICKTPOHHBIM OajaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakiuu. COCTaBIEHHE YpPaBHEHMIl OKHCIMTEIbHO-BOCCTAaHOBUTEIIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AIEKTPOHHOIO OaliaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOLMAallMM BELIECTB C pa3IM4YHBIMU BUAAMH XUMHUYECKOH CBS3H.
Crenenp qucconnanuil. CUIBHBIE U CIIa0bIE 3JEKTPOIUTHI.

Peakiun monHoro obmeHa. Y ClIOBHS MPOTEKAHHS PEAKIMii MOHHOTO OOMEHa, TOJIHBIE U
COKpaIllEHHbIE MOHHBIC ypaBHEHUA peakiuil. CBONCTBa KUCIOT, OCHOBAaHMM M COJIEH B CBETE
OpeACTaBiICHU 00 SJIEKTPOTUTHUYECKON mucconuanuu. KadecTBeHHBIE pEaKklIMU Ha HOHBIL.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISAMHM KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauIoB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJOpHaa HaTpus),
UCCJIEOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMHYECKON pEeakLUUU OT BO3JEHCTBUS Ppa3IUYHbIX
(bakTOpoB, MCCIENOBaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIecca TUCCOLUALNN
KHUCJIOT, IIeno4Yel M cojeil (BO3MOXKHO HCIIONIb30BaHUE BUJEO MaTepUajoB), MPOBEACHUE
OTIBITOB, WJTIOCTPUPYIOIINX MPU3HAKU TMPOTEKaHHUs peakUuii MOHHOro odOmeHa (oOpa3oBaHHE
ocajZika, BBIJCNICHHE Tra3a, OOpa3oBaHHE BObI), ONBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIM (TOpeHUe, peakluH Ppas3lIoKeHUs, COeIWHEHUs),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C ITOMOINBID KAauyeCTBEHHBIX pPEaKlIHMil Ha HWOHBI,
pelLIeHNEe IKCIIEPUMEHTAIbHBIX 3a4a4.

Hemeranibl 1 MX coeIMHEHUS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHne M (PU3MUECKHE CBONCTBA MPOCTBIX BEIIECTB — TajOrEHOB.
XWMHYECKHE CBOMCTBA Ha MIpUMEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJIaMu,
miesoyamu).  Xnoposogopond. ConsHas KHCIOTa, XUMHUYECKHE CBOICTBa, IIOJy4YEHHE,
npuMeHeHue. [[efcTBre XI0pa U XJI0pOBOAOPOAA HA OPTaHU3M YelIOBeKa. BaxkHeIINe XIOpHIbI
Y UX HaXO0XJACHHUE B IPUPOJE.

OO6mas xapaktepucTuka 3JeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe W (PHU3NYECKHUE CBOHCTBA NMPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPONHbIE MOIU(PHUKAIIMHM KUCIOPOJa U Cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoj, cTpoeHue, (U3MYECKHe W XUMHYECKHEe CBOMCTBA. OKCHIIBI CEepbl Kak
MPEJICTAaBUTENN KHUCIOTHBIX OKcHIoB. CepHas KucioTa, GU3NYECKHEe U XMMUYECKHE CBOMCTBA
(oOme Kak MpencTaBUTENs Kiacca KUCIOT M crneuuduyeckune). XUMHYECKHE PpEaKIuH,
JeKallue B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a TOJY4YeHHUs CepHOM KHCIOTHL I[IpumeHnenue
cepHoii KuciaoTel. Conmu CepHOM KUCIIOTHI, KaueCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHue
ceppl M €€ COEAUHEHHH B TMpuUpoAe. XHUMHYECKOE 3arpsA3HCHUE OKPYKAloleh Cpelbl
COCMHEHUSMHU Cepbl (KUCIOTHBIC NTOXKIH, 3arpsi3HEHHE BO3JyXa U BOAOEMOB), CHOCOOBI €ro
IPEJOTBPALLEHHUS.



OO6mas xapaktepucTuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHMs. A30T, paclpocTpaHeHHe B MpHupoae, GuznyecKkue u
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero Gpu3n4eckrue U XUMHUYECKUE
CBOICTBa, Mony4deHune u npuMeHenue. Conu aMMOHUS, UX PU3NYECKIE M XUMUYECKHE CBOICTBA,
npuMeHeHue. KadecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCJOTa, €€ MOJy4deHHe,
bu3nveckue W XHMHYECKHE CBOMCTBa (OOmMe Kak TIPEACTaBUTENA Kiacca KHUCIOT |
cnenuduyeckue). Mcnonp3oBaHWEe HUTPATOB M COJIEH aMMOHHS B KadeCTBE MHHEPAIbHBIX
ynoopenuii. XuMH4eCKoe 3arps3HeHNE OKPYKAIOMIEH Cpeibl COSTUHEHUSIMHU a30Ta (KHCIOTHBIE
JOKIIA, 3arps3HEHUE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, aymoTporHble MOAM(PUKAIII
docdopa, puzmdeckue u xumudeckue cBoiictBa. Oxcun docdopa (V) u pochopnas kucmnora,
¢u3nueckue M XUMHUYECKHE CBOICTBa, moiydeHue. Mcmonb3zoBanue ¢ochaToB B KadecTBe
MHUHEPaJIbHBIX Y100pCHHIA.

OO6mas xapakTepucTuka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKUCICHUS. YTIEpOoad, alIOTPONHbIE MOAU(UKALINY, paCIPOCTpaHEHUE B
npupoze, pusnueckue 1 XUMU4eckue cBoiictBa. Axcop6uus. Kpyropoport yrieposaa B mpupo/e.
Oxkcunsl yraepoaa, ux GU3NYECKUE U XUMUYECKUE CBOWMCTBA, ACHCTBHE HA KUBHIC OPTaHU3MEI,
NOJyYeHHE U MPUMEHEHHE. DKOJIOTHYEeCKHe MpoOieMbl, CBs3aHHBIE ¢ okcuaoM yriepona (IV),
TUIO0TE3a T100aJIbHOTO MOTEIJICHHs KiuMara, MapHUKOBBIA 3¢ dekt. YroiapHas kuciaora u eé
colu, UX (QU3MYEeCKHMe M XMMHYECKHE CBOMCTBa, MOJy4deHHe M NpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHaT-uoHbl. Mcmonb3oBaHue ~ kKapOOHAaTOB B OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUAX Yriepoja
(MeraH, »TaH, OSTWJICH, aleTWICH, JSTaHOJ, TJUIEPHH, YKCyCHas Kuciora). l[IpupoaHbie
UCTOYHUKU YTIIEBOAOPOJOB (Yroib, MPHUPOAHBIN Ta3, He(Th), MPOAYKTHl HX MepepadoTKH
(OeH3uH), UX POJb B OBITY ¥ MPOMBINIICHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, YriaeBoJax — M HMX pPOJM B JKU3HU UeJoBeka. MarepuanbHOE €IUHCTBO
OpPTaHWYECKUX ¥ HEOPTAaHUYECKUX COCTUHEHHI.

Kpemuuii, ero ¢usnyeckue W XHUMHUYECKHUE CBONCTBA, MOJNyUYeHHWE M TPUMEHEHUE.
Coenunenuss kpemHusi B mnpupone. OOmme mnpencraBieHus o0 oxcuae kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIIOJIB30BaHUE B OBITY, B TPOMBINUICHHOCTH. BaxkHeimme
CTpOUTENbHbIE MaTepHalibl: KEpaMHuKa, CTEKJIO, LIEMEHT, OeToH, ene300eToH. IIpobiemsr
0€30MMacHOTO UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPUAIIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3llOB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTBI, IPOBEICHHE
KaYeCTBEHHBIX PEaKIui Ha XJIOPUI-UOHBI M HaOJIO/IEHHE NMPU3HAKOB UX MPOTEKAHUs, OMBITHI,
oTpakaromue (U3NUYEeCKUe M XMMHUYECKHE CBOWCTBA raJIoOT€HOB M MX COCIMHEHHMH (BO3MOXKHO
UCITIOJIb30BaHUE BHJECOMATEpHANIOB), O3HAKOMJIEHHE C OOpa3llaMu XJOPHUIOB (TaJOreHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeAUMHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HAOMIOJEHWE mporiecca OOyIrJMBaHHMSA  caxapa TOA  JIEHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, N3yYeHUE XUMHUYECKUX CBOMCTB paz0aBIEHHOW CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KAa4YeCTBEHHOH peakiuu Ha Cyiab(haT-woH U HAONIOJCHHE NMpU3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DM3WYECKUMH CBOMCTBaMH a30Ta, ¢ochopa M WX COCTMHEHHUI
(BO3MOXHO MCTIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YIOOPECHHH,
NojydeHue, coOupaHue, paclo3HaBaHME M HW3YYEHHUE CBOMCTB aMMHaKa, IpOBEICHHE
KaueCTBCHHBIX peaknuid Ha HWOH amMMOHHS © (ochaT-uOH W H3yYCHHE MPU3HAKOB UX
MIPOTEKAHUs, B3aMMOJICUCTBUE KOHIIEHTPHUPOBAHHOW a30THOM KHCJIOTHI C MEIbIO (BO3MOXXHO



WCITOJIb30BaHNUE BHUCOMATEPUATIOB), M3YYCHHE MOJCNICH KPUCTAUIMYECKUX PEHmETOK ajiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOLIECCOM ancOpOIMU PacTBOPEHHBIX BEIICCTB
AKTUBHPOBAHHBIM YTIIEM U YCTPOMCTBOM MPOTUBOTA3a, MOMyuYeHUE, COOMpaHUE, paclio3HABAHHE
U U3yYEHHE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEAEHUE KAa4eCTBEHHBIX peaklIuidl Ha KapOoHAT W
CUJIMKAT-UOHbl U W3yYECHHE TMPU3HAKOB HX TMPOTEKaHUSA, O3HAKOMJIEHHWE C MPOAYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3a/ad no TeMe «BaxkHeimme
HEMETAIUIB U MX COCTUHCHUS.

MeTa/iibl M MX COeIMHEHHUS

OO0mas xapakTEepPUCTHKAa XHWMHUYECKHX DSJIEMEHTOB — METAJIOB HAa OCHOBAaHWU WX
nonoxkeHus B [lepuoanueckoit cucrteMe xumuueckux sneMenToB [[. 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauIoB. MeTramnnyeckass CBsI3b WM METaUIMUecKas KpUCTaNIMYecKast
pemérka. OJIEKTPOXUMHUYECKUI psAld HanpsyKeHUHM MeTauioB. PU3NYECKME M XHMUYECKUE
cBoiicTBa MeTaiuioB. O0muMe crnocoObl moydeHus: MmeTaiyioB. [loHATHE O KOPPO3UMU METAJJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTaab, YyT'yH, JIOPATIOMUHHUN, OpOH3a) 1
UX MPUMEHEHHE B OBITY W MPOMBIILIICHHOCTH.

[Ilenounble MeTauibl: NTONOKEeHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /l.
N. MengeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJe€HHE B mpupoje. Puznyeckue U XUMUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpusl U Kanus). OKCHIIBI U TUAPOKCUABI HATpUA U Kanus. [I[pumeHeHune
IICIIOYHBIX METAII0B M UX COCAUHCHUM.

[[lenoyHo3eMeENbHBIE METAUIBl MAarHUM M Kalblui: TmonoxkeHue B Ilepuonnueckon
cucreme xumuueckux snemeHtoB [[. M. MenpeneeBa, CTpoeHHME KX aTOMOB, HAXOXIECHHUE B
npupozae. PU3nyeckue U XUMUYECKUE CBOMCTBA MAarHWs W Kanblus. BaxHelive coequHEeHUs
KabIusl (OKCHUI, TUIPOKCHU, coJin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTPaHECHHUS.

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme xumuueckux siemeHtoB [l M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXkAEHUE B Mpupojae. PU3NUecKrue U XMMHYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: mnonoxenne B Ilepmommnueckoir cucreme XxumMudeckux osnementoB J[. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKUE CBOWMCTBA
xkene3a. Oxcunpl, ruapokcuasl u comm kenesa (II) m xemesa (III), ux cocras, cBoiicTBa M
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUTAaBOB, MX (PU3UYECKHMMH CBONCTBaMH,
U3y4YEHUE pe3YyJIbTAaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIIOJIb30BaHHWE BHUACOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBHS OKCHJIa KaJbIIUS U HATPUS C BOJIOM (BO3MOKHO HCIIOJb30BaHUE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoIlecca TOPEHHUsS JKele3a B
KucIopone  (BO3MOXKHO — HCIOJh30BAHHE  BHUICOMATEPHANIOB), TPHU3HAKOB  IMPOTCKAHHS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KajlblUs, aIIOMUHUS, LUHKA, xene3a (II) u xenesa
(ITI), memqm (I1), HaOMOIEHUE W OMHUCAHUE MPOIECCOB OKPAIIUBAHUS IJIAMEHW MOHAMH HaTpUs,
KaJIis ¥ KanbIusl (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHAIOB), HCCIe0BaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THAPOKCHU]IA [IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHeuImne MeTaJlIbl U UX COSTUHEHU.

XuMus 4 OKpYsKaoas cpena

BemectBa 1 maTepuansl B TOBCEIHEBHOM JKM3HH YeJIOBEKA. be30omacHOe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMoOIIb NMPU XMUMHYECKUX OXKOTaxX U
OTpaBJICHHUSIX.



XUMHYECKOe 3arpsi3HeHUE OKpYy Karolel cpepl (IpeaenbHas ToMmycTUMasi KOHIIEHTPaIus
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii Ikcnepumenm:

U3ydeHre o0pa3IoB MaTepHaIOB (CTEKIIO, CIUIABBI METAJUIOB, TIOJTUMEPHBIE MATEPHAITHI ).

Meostcnpeomemnbnie ceazu

Peanu3zanust MeXMIpPEeIMETHBIX CBsI3€H MPU M3YYCHHUH XUMHUHU B 9 Kilacce OCYIIECTBISETCS
4yepe3 UCIONb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHSATHUH,
SIBJISTFOIIIUXCS. CACTEMHBIMH ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mure ecTecTBEHHO-Hay4YHbIE MOHSTHS: Hay4yHbIH (hakT, THIOTE3a, 3aKOH, TEOpHs,
aHalW3,  CHUHTe3,  Kilaccupukauus,  MEepUOJUYHOCTh,  HAOMIOJEHHUE,  OKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPUAITHI.

Odu3uka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUH 3apsijl, MPOBOJHUKU, TOJYINPOBOIHUKH,
TUDIIEKTPUKU, (DOTOITIEMEHT, BEIIECTBO, Tell0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, TIas,
pacTBOp, PaCTBOPUMOCTH, KPUCTAINIMYECKAsl pPEImIETKa, CIUIaBbl, (QU3NYECKUE BEIUYHHBI,
€IMHHIIBI I3MEPEHHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIaHETHI, 3BE3 161, COHIIE.

buonorus: ¢orocuHTe3, npixanue, Omocdepa, SKOCHUCTEMA, MHHEPAIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJbI, IOJIE3HbIC
HCKOTIaeMble, TOTUTHBO, BOJIHBIE PECYPCHI

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
ITO XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO 00IIero o0Opa3oBaHUS
JIOCTUTAIOTCS B X0/I€ O0yUYCHHS XUMHH B €UHCTBE YUYCOHON U BOCIIUTATEIBHON JEATEIIEHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCHHUCKUMH  COIMOKYJIBTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, NMPUHATHIMU B OOIECTBE MpaBWJIaMU U HOPMaMHU TOBEACHUS U
CIIOCOOCTBYIOT MIPOI[ECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M COITUATHU3AINH 00YJarOIINXCS.

JIngHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TIO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACHIUPEHHE OIbITA JCATEIHHOCTH Ha €
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOT0 BOCIINTAHMS:

IIEHHOCTHOTO OTHONICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY M HAYIHOMY
HACJICANIO, TOHUMAHUS 3HAYCHUS XWMHUUYECKOW HAyKH B JKM3HU COBPEMEHHOTO OOIIeCTBa,
CITOCOOHOCTH BJIAACTh JOCTOBEPHOM MH(POpPMAIMEH O MEPEHOBBIX TOCTHKCHHUSIX M OTKPBITHSIX
MHUPOBON M OTEUECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSAX 00 yCTpOWCTBE
MUpa 1 o0IIeCcTBa;

2) rpa»KIaHCKOr0 BOCIIMTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUJIAX MEXIUYHOCTHBIX OTHOLICHUN B
KOJIJICKTHUBE, KOMMYHUKATUBHOMN KOMIICTEHTHOCTH B 00IIIECTBEHHO MTOJIC3HOM,
yueOHOMCCIeIOBATEIbCKOM, TBOPUYECKOM M JAPYyruX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM AEATEIHHOCTH MPH BBHIMOJITHEHUN YY€OHBIX, MTO3HABATEIBHBIX 3a1a4,
BBITIOJITHCHHH XUMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K



B3aMMOINOHMMAHHUIO M B3aWMOIIOMOINM B Ipoliecce ATON yueOHOW NesTeIbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IOBEJIEHHWE M TIOCTYNKHM CBOMX TOBApUIIEH C MO3UIUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUI ITOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 NIO3HAHMSA:

MHUPOBO33pEHUYECKHE  TPEICTABICHHUS O  BEIIECTBE M  XHUMHUYECKOH  peakiui,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABJISIONINE OCHOBY MJIs
NOHMMAHUS  CYIIHOCTH HAyYHOW  KapTHMHBI MHpa, MpPEACTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35X YEJIOBEKA C NPUPOJHON CpPeNoi, O poiH
XUMHH B IO3HAHNUHU ITHX 3aKOHOMEPHOCTEN;

MO3HABATEIILHBIE MOTHWBBI, HAIPABJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUN 1O XUMUH,
HEOOXoauMBIE Uil OOBSCHEHHMS HAONIOAeMbIX IPOLECCOB U SBJICHHM, I03HABATEIbHOM,
UH(POPMALIMOHHON M YNTATEIbCKON KYJIBbTYphI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIHLHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOM, HOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
MH(OPMAaLMOHHBIX TEXHOJIOTHI;

UHTEpec K OOYyYCHHMIO M TO3HAHUIO, JI0O003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM0o00pa30BaHMIO, MTPOEKTHONW M MCCIIEAOBATEIbCKONW AEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAaHHWE LIEHHOCTU JKM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO,
YCTAHOBKM Ha 3J0pPOBBI 00pa3 >KU3HM, OCO3HAHHE TIIOCIEACTBUA M HENPUATHUE BPEIHBIX
NPUBBIYEK (YMOTPEOJEHUS aJKOroJisd, HAPKOTHUKOB, KYpPEHHs), HEOOXOJUMOCTH COOJIIOICHUS
nmpaBu 0€301aCHOCTH TMPU OOpAIIeHHH C XUMHUYECKUMH BEIIECTBAMH B OBITY W pealbHOM
KU3HU;

5) TpynoBoro BocnuTaHus:

UHTEpEC K MPAKTUYECKOMY M3YUYEeHHIO Mpodeccuii U Tpyna pa3inyHoOro poja, yBaKeHHE K
TPyAy M pe3yiabTaTaM TPYAOBOH MAESITEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHS
OpPEeIMETHBIX 3HAHUM 10 XUMHUH, OCO3HAaHHBIM BHIOOP HMHAMBUIYAIBHOM TpaeKTOpPHUU
IPOJIOJDKEHU 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW MPO(heCCHOHAIBHONW NEATEIbHOCTH H
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHOHANBbHOM cperie;

6) IK0JI0rM4eCKOro BOCIIUTAHUA:

HKOJIOTHUECKH IIeJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOro U 0e30MmacHoro odpasa KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY 3/10pPOBBIO,
OCO3HAHUWE IIEHHOCTH COOJIIOICHUS TIPABUJI OE30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK)K€ B CUTYaLUAX, YIPOXKAIOIINX 37J0POBBIO U KU3HHU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPU H3YUYEHUU XUMHUH, AJI pEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOUIEH NPUPOTHON CPEIOH, JIJIsi MOBBILICHUSI YPOBHS KOJIOTHUYECKON
KYJBTYpBl, OCO3HaHUA TNIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM U MyTell MX peleHHs
IOCPEACTBOM METOJI0OB XMMMHM, SKOJIOTMUYECKOIO MBIIUIEHHS, YMEHUS PYKOBOJACTBOBAaThCS UM B
II0O3HABATEJILHOW, KOMMYHUKAaTUBHON U COLUAIIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMETHBIX pe3yJabTaTOB BBIACHSIOT 3HAUYMMBbIE s (pOpMHpOBaHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHIMI, TUIOTE3a, (QakT, CUCTEMA,
npoIiecc, SKCIEPUMEHT U APYroe.), KOTOPbIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX y4eOHBIX
npeaMeTax v MO3BOJIAIOT Ha OCHOBE 3HAHMM U3 3TUX MPeAMETOB (hOpMUPOBATH NMPEACTABICHUE O



LEJIOCTHOW HAayyHOM KapTHUHE MHpa, U YHUBEpCaJbHbIe yueOHbIE AeWCTBUs (ITO3HABATeNbHEIE,
KOMMYHHUKAaTHUBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecneunBaroT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHO! eI TeTbHOCTH.

Ilo3naBaTe/IbHBIE YHHMBEPCAJIbHbIE Yy4eOHbIE 1eiiCTBUSA

Ba3oBrble JJornueckue aeiicTBuA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUST IIPU OCBOCHUW 3HAHUM:
pacKpbIBaTb CMBICT XMMHUYECKMX TOHATUM (BBIIEIATH UX XapaKTepHble MPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSATHIMHE), UCIOJIB30BATh MOHITHS IJIs1 OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBJICHMH, BbIOMpATh OCHOBAHHUS W KPUTEPUHU [UIS KiaccuUKaIMU
XUMHUYECKHX BEHIECTB U XMMHUUYECKUX PEAKLNN, YCTaHABINBATh PUYNHHO-CIECICTBEHHBIE CBS3HU
MEXy O0BEKTAMHU U3YYCHHUS, CTPOUTH JOTHUECKHUE PACCYXICHUS (MHIYKTHBHBIC, JCTYKTUBHBIC,
110 aHAJIOTUH ), JIeJaTh BBIBOJIbI M 3aKJIIOUCHHUS;

yYMEHHE MPUMEHSTh B MpoIlecce MO3HAHUS MOHATUS (MPEIMETHbIE M METallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBbIE) MOJENH, HCIOJIb3yeMble B XHMHH, MPEOOpPa3OBHIBATH IIMPOKO
MpPUMEHSIEMbIE B XUMHH MOJEJIbHBIC MPEACTABICHUS — XUMUUYECKUI 3HAK (CUMBOJ 3JEMEHTA),
xumMudeckass (opMmylia W ypaBHEHHE XWUMHUYECKOW peakiuu — TpU pelieHHH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4YETOM OTUX MOJCIbHBIX MPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEHIECTB U
XUMHUYECKHX PEaKIUil, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIE/ICTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyUaEMBbIX MPOIECCaX U SIBICHUSIX.

ba3oBrble HcciienoBaTe/IbCKUe 1eHCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS, a
TakkKe B KayeCTBE OCHOBBI JUIsi ()OPMUPOBAHMSI THIIOTE3bl IO TPOBEPKE MPABUIHHOCTHU
BBICKA3bIBAEMBIX CY)KJICHUIA;

NpUOOpETEHUE OMbITa MO TJIAHUPOBAHUIO, OPraHU3allMd U MPOBEICHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpoIecca, CAaMOCTOATEIbLHO MPOTHO3UPOBATH €T0
pe3ynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPE3yiIbTaTaM MPOBEAEHHOTO OINBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOUPATh, AaHATTU3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TMUHBIX BHIOB
u GopM IpeICTaBICHHUS, TOTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIIIpHAs JIUTEpaTypa
XUMHUYECKOTO COJEp)KaHMsI, CIPaBOYHBIE TMOCOOUs, pecypchl MHTepHETa), KpPUTHYECKHU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(DOpMALIHIO;

YMEHHE PUMEHATh Pa3IMYHbIe METOJIbI U 3alpPOCHI MPH MOKUCKE U 0TOOpe UHPOpMAIUHN U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJISl BBIMOJIHEHHS YIeOHBIX U MO3HABATENbHBIX 3a/1a4
OTIpeNIeNIEHHOr0 THUMA, NMPHOOPETEHHE OMbITa B O0JIACTH MCIOIb30BaHUA HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIAJ€HUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (GOpMYy TMPEACTaBICHUS
uH(pOpMallii M WUTIOCTPUPOBATH pelIaeMble 3a7aud HECIOKHBIMH CXeMaMH, Juarpammami,
apyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHUE HCMOIb30BaTh W AHAIM3UPOBATH B IpoIecce Y4eOHON W HCCIen0BaTeIbCKOU
JEeSATENIbHOCTH UH(POPMALIUIO O BIMSHUN MPOMBIIIIEHHOCTH, CETLCKOTO X03sIMCTBAa U TpaHCIOPTa
Ha COCTOSIHHE OKPYKAIOIIEH MPUPOTHON CPEIBI.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eHCTBUA:



YMEHHUS 3aJlaBaTh BOMPOCH (B XOoJ€ AWaiora W (WIHW) JOWCKYCCHHM) TIO CYIIECTBY
oOcyxgaemMoll Tembl, (OPMYIHpPOBaTH CBOM TMPEAJIOKEHHUS OTHOCUTEIHHO BBINOJIHEHUS
MPEI0KEHHOM 3a/1a4u;
YMEHHsI IPEICTABIISATH MOJIYYCHHBIE PE3YNIbTAThl TO3HABATEILHOM JIEATEIHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNlaTh MPE3eHTALMI0 PEe3yJIbTAaTOB BBIMOJIHEHUS XUMHYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHOW pPabOTHI TO HCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);
yYMEHHsI y9eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOMW MO3HABATEIHHOU U
HCCJIEIOBATEIbCKON NEATEIbHOCTH MpPU PEIIEHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE YyuéTra
O0IIMX WHTEPECOB M COIIACOBAHMS MMO3UIMK (0OCYKIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBID», KOOPAHHAIIMS COBMECTHBIX JCHCTBHIA, ONpeAeIeHIEe KPUTEPHUEB MO OIICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).
PeryasiTuBHble yHHBepcaJIbHbIE y4eOHbIE 1eHCTBUS:
YMEHHE CAMOCTOSITETILHO OMPENeATh IENU JIeATEIbHOCTH, MNIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIHHOCTh, BBIOMPATH
HanOonee H(PQeKTUBHbIE CIOCOOBI pemeHHss Y4eOHBIX UM IIO3HABaTENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTHUPOBATh TNMPEAJIOKEHHBIM aaropuTtM AEUCTBUNA HpH
BBIMIOJTHEHUH 3aJaHUN ¢ Y4ETOM TMOJY4YeHHs HOBBIX 3HaHUM 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIUAX, OIICHHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJbTaTa 3asBICHHOW LIEJH,
YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPE/JIaraeMble B YCIIOBUU 3a/IaHUH.
MNPEIMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMETHBIX pPE3yNbTAaTOB II0 OCBOCHHUIO 00S3aTEIBHOTO COJAEpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpHOi pabodell mNporpamMMoM, BBIIEISIOT: OCBOCHHBIC
oOydJarmuMucs HaydHbIe 3HaHUS, YMEHHUS M CIOCOOBI JCHCTBHMA, CHEIU(PUIESCKHE IS
npeaMeTHo oOnactu «XUMHS», BUIBI ACSITENBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETAU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CUTYaIUX.
K konmy obydenusi B 8 Kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHSATUH: aTOM, MOJIEKYJIa, XUMUYECKUN
BJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJHAS H
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHas W MOJIEKylspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas [0Ji1 XHWMHUYECKOTO
DJIEMEHTAa B COCAMHCHHH, MOJISIPHBIM OOBEM, OKCHA, KHUCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl peaKius, KIacCupUKaIUS
peakuuii: peakluyi COSAMHEHUsI, peaKIIMK PA3JIOKEHHUs, peaKlUU 3aMEIleHUs, peaKklun
o0MeHa, 2K30- U IHJAOTEPMHUYECCKHE PEaKINH, TeIIOBOM 3P (HEKT peakiuH, siApo aToma,
DIIGKTPOHHBINA CIIOH aroma, aroMHas OpOWTamb, paANMyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl W HETIONISIpHAs KOBAJICHTHAs CBs3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBoOp, MaccoBas A0 BellecTBa (IpOLEeHTHAs! KOHLIEHTpAaIKsl) B pacTBOPE;
® WUIIOCTPUPOBATH B3aHMMOCBS3b OCHOBHBIX XMMHYECKUX IMOHSATUH M MPUMEHSTh 3TH
MOHSTHS IIPU OMUCAHUH BEILIECTB U X MPEBPAICHHI;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY J[UIS COCTaBJIeHHS (OpPMYNT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUN;

® OmpeneNsaTh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHApHBIX COEIUMHEHHSIX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OMHAPHBIX COEAMHEHHUAX, MPUHAIJICKHOCTh BELIECTB K



onpeAenéHHOMY KJacCy COEOUHEHHH 1o d¢opmynaaM, BHA XUMHYECKOH CBS3H
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuomuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE TEePUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XHMHUYECKHX DJIEMEHTOB OT HX
nosoxkeHuss B Ilepumonnueckoil cucTeMe, 3aKOHOB COXPAHEHMsI MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKOHa ABOTaJIpo;

ONKCHIBATh U XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuonuyeckoil cucteMsl
XUMUYECKHUX 3JIEMEHTOB: pa3linyaTh MOHATHUS «rJ1aBHas moArpymmna (A-rpynmna)» u
«mmobounass moarpynna (b-rpynma)», manble w OoNbIIME TEPHOIbI, COOTHOCHUTH
o0o3HavyeHusi, KOTopele uMeroTcsi B Tabnuue «llepuoauyeckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MenneneeBa» ¢ 4HUCIOBBIMU XAPAKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsAn sapa, oOImee 4YHCIO HIEKTPOHOB U
pacnpeeseHre uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMHUYECKHE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIeCTBA, XUMHUUECKHE
peakuuu (MO YUCIYy W COCTaBY Y4YaCTBYIOIIMX B PEaKUMU BEIIECTB, MO TEMJIOBOMY
sddekry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3ITUYHBIX
KJIaCCOB, TOATBEpP)KJas  ONHUCAHME MPUMEpaMU  MOJEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINii;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTF0 XMMUYECKOT0 3JIEMEHTa 10 (hopMylie COeTUHEHHUsI, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

NPUMEHSTh OCHOBHBIE OMNEpPAllMU MBICIUTEIbHON JESITeIbHOCTH — aHalu3 U CUHTES,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIMI0, KIACCU(UKAIINIO, BHISIBICHHE MPUYHMHHO-
CIIEICTBEHHBIX CBSI3€H — ISl M3Y4YEHHs] CBOMCTB BELIECTB U XMMHUYECKUX PEaKIui,
€CTECTBEHHO-Hay4YHbIE ~ METOJAbl  [O3HAaHUS  —  HaOJIoJeHHWEe,  U3MEpEHHe,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XWMHUYECKOW TIOCYIOH H  J1abOpaTOPHBIM
o0opy/soBaHHEM, a TaKXe MpaBWIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBITTOJHEHUIO T1a00paTOPHBIX XUMHUYECKUX OIMBITOB MO MOJIYYCHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONpeAEIEHHON MAacCOBOM JI0JI€H pacCTBOPEHHOIO BENIECTBA, MJIAHUPOBATH
U MPOBOJAUTH XUMHUYECKUE IKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILENOYEH U
KHCTIOT C TIOMOIIIBIO HHIUKATOPOB (JIakMycC, peHoITalenH, METHIIOPAHK U JPyTHe).

K xonmy oOyueHus B 9 kJjacce mpeIMETHBIC pe3yJbTaThl HA 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX IMOHATHUN: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKyJIa, NOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIECTBO, BAJICHTHOCTD,
3IIEKTPOOTPHULIATEILHOCTh, CTETEHb OKHCICHHS, XMMHUYECKas peakuus, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJISIPHBII 00BEM, PacTBOpP, IIEKTPOIIUTHI,
HE3JIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCONMAIMS, PEaKUUH HOHHOTO OOMEHa,
KaTaJau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHUMbIE pEaKIny,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  OKHCIUTEIb,  BOCCTAHOBHTEIb,
OKHCIICHHE€ W BOCCTAHOBIIEHHE, aJUIOTPONHUsA, aM(pOTEPHOCTb, XUMHUECKas CBS3b



(KoBaJIeHTHasi, MOHHAs, MeETa/NIM4yecKas), KpUCTAIJIM4ecKass pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peaklHH, TMpeAesbHO AOoMycTUMas
koHuentpanus [1JIK Bemectna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSATUN U MPUMEHSTH 3TU
MOHSTHUS MIPU ONMMCAHUU BEIIECTB U UX MPEBPALCHUN;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJsi COCTaBlieHUS (OPMYyNl BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpENEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XHUMHUYECKUX DJJIEMEHTOB B
COCIMHEHUSX PAa3JIM4YHOrO0 COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COENMHEHUU Mo ¢opmynaM, BUI XUMHUYECKOHN CBSI3U (KOBaJeHTHas, MOHHAs,
METaJlJIMYecKasl) B HEOPraHWYECKUX COCAMHEHUSX, 3aps] HOHA IO XHUMHUYECKOU
dbopMyIe, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPTaHMUYECKUX COCAMHECHUU, THII
KPUCTAJUIMYECKON pPEIETKH KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akona J[. 1. MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHUMAaHWE: OMUCHIBATh U XapaKTepu30BaTh Tabmuunyto Gopmy [lepuonnyeckoii
CUCTEMbl XMMHYECKHMX OJJIEMEHTOB: pa3iHuyaTh MOHATHUS «TJlaBHasg mnoArpymnma (A-
rpymmna)» u «mobouHas mnoxarpynma (b-rpynma)», manbie W OONBIIME TIEPHOIBI,
COOTHOCHTHb 0003HAU€HUs, KOTOphlE HMEIOTCS B TEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj Aapa, o0lee YMCiIo 3JIEKTPOHOB U paclpeieieHne UX MO 3JIEKTPOHHBIM CIIO0SIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB JJIEMEHTOB M UX
COCIMHEHUH B Mpejenax MajbIX MePUOOB U TVIABHBIX MOATPYMN C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIeCTBA, XUMHUUECKHE
peakuuu (IO YUCIYy W COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCICHHUS XUMHUECKUX YJIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOIIME W CHeNU(PUIECKHEe XUMHUYECKHE CBOMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHNE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKON TUCCOUMALMU KUCIIOT, WIEI0UYEH U COJIEH,
MIOJIHBIE U COKpAIIEHHBIC YPaBHEHUSI peaKLUUii HOHHOTO OOMEHa, YpaBHEHUS peakiuii,
MOATBEPKJAIOIIUX CYIIECTBOBAHME TI'E€HETUYECKOW CBSI3M MEXAY BEIECTBAMH
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUNA MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3ZMOXXHOCTH
MPOTEKaHUs XMMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hopMyse COeTUHEHHS, MACCOBYIO JOJIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU;

coONrofaTh mMpaBuja TOJB30BAHUS XHMHUYECKOH TIOCylIOH U J1abopaTOpPHBIM
o0opysoBaHrEeM, a TakKe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITTOJHEHUIO T1a00paTOPHBIX XMMHUUYECKUX OIMBITOB MO MOJIYYCHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);



MPOBOAMTH PEAKIIMH, TOATBEPKIAIONINE KaYeCTBEHHBI COCTaB Pa3jIMYHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM INYTEM XJIOpPHA-, OpOMHI-, MOIUA-, KapOoHat-, Qocdar-,
CWJIHMKaT-, Cynb(]ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBI H3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
NPUMEHSTh OCHOBHBIE OMNEpPAllMU MBICIUTEIbHON JESTeIbHOCTH — aHalu3 U CUHTES,
CpaBHEHME, 0000IlIeHHe, CUCTEeMAaTHU3alMI0, BBISBICHUE MPUYMHHO-CIIEACTBEHHbBIX
CBSI3€M — JUISl U3YyYEHUs CBOMCTB BEIIECTB M XMMHYECKHUX PEAKLUM, €CTECTBEHHO-
HAyYyHbIE METONbI TO3HAHWA — HAONIOJCHHWE, W3MEpPEHHE, MOJCIHPOBAHUE,
AKCTIEPUMEHT (PEabHBIA U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauyecTBO yacon
Ne HaunmeHnoBaHue pa3neiioB u JIeKTpOHHbIe (L (ppoBbIe)
KoHTpoJsbHbIe IIpakTH4eckune
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThbI padoThbI
Pa3nea 1. [lepBoHavajibHbIe XUMHUYECKHE OHATHS
XuMHS — BaXkHas 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU AEATENBHOCTH https://m.edsoo.ru/7f41837¢

YeJioBeKa

12 BemecTBa 1 XUMHUYECKHE 15 1 bu6nmmoreka I[IOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pa3znen 2. BaxkHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstre o kuciaorax g 1 Bu6nuoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
3 Bopna. PactBopsl. [lonsitue 06 5 | 1 bubmmoreka [LIOK

’ OCHOBaHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChI 1 1 1 bubmuorexa [JOK

' HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢

Wroro no pazneny 30

Pasznea 3. Ilepuoauveckuii 3akon u [lepuoanueckas cucrema xummuueckux 1eMeHToB /[. . MenneneeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pe€aKnuu



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

[lepuoauueckuii 3aK0oH U

11 [lepnonuueckas cucrtema 7 bubmmoreka [LIOK
XUMHUYECKHX dyemMenToB 1. . https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue atroma
XuMHu4ecKas CBA3b.

32 OKHCIIUTENBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUN
bu6nmmoreka I[IOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KVIACC

KouunyecTBO yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/m P KonTpoabnbie | IIpakTHyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. BemecTBo 1 XuMH4YecKue peakiuu
L1 [ToBTOpEeHME U YIITyOJICHUE 3HAHUN 5 1 bubnuorexa [HOK
' OCHOBHBIX PA3/€eNIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmoreka [JOK
' peaxImii https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs TUCCOIHAIHS. 2 1 1 bubnmoreka [JOK
’ XHWMHYECKHUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HeMeTa/uibl M UX COeIUHEHUS
71 OO11ast XapaKTepuCTUKA XUMHUYECKUX 4 1 bubnmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
O011as XapaKTepUuCTUKA XUMHUYECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa TIOK
' YR L-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMUYIECKUX
23 anemMeHToB VA-rpynmsl. A30T, hochop u ux 7 1 Bubmmorexa [OK
' PYIUIBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11as XapaKTepUuCTUKA XUMHUYECKUX
24 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa TIOK
) . PYHIHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeTMHEHUS
Wroro no pazneny 25



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

Pa3zgen 3. MeTaJIbI M UX COeTMHEHUS

. bubmmoreka [IOK
3.1 OO0mre cBOKCTBa METANIOB 4 hitps://m.cdsoo.ru/7f41636
but6mmoreka [JOK
. 5 1
3.2 Baxxneiine MeTaJUIbl U UX COCAMHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Nroro no pazneny 20
Pa3nen 4. Xumus u okpyskawmas cpeaa
41 B x « 3 but6mmoreka [IOK
. €IIeCTBa U MaTepPHUAJIbI B )KU3HU YeJIOBEKa hitps-//m.cdsoo.rw/7f41a636
Nroro no pazneny 3
p 3 bubmmoreka [IOK
C3CPBHOC Bpeit https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KonunyectBo yacoB JIEKTPOHHBIE
Ne Jara nu@ppoBbIe
Tema ypoka Kourposbubie | IlpakTuyeckue
n/n Bcero H3YyYeHUS o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl

1 IIpeamer xumun. Posb xumuu B 1 bubnmoreka [IOK
JKU3HM 4YesoBeka. Tena u BeniecTna 04.09.2023 | https://m.edsoo.ru/ff0d210c

) [TonsiTHE 0 METOAAX TTO3HAHUSA B | bubmuorexa [JOK
XUMHUHA 07.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTtrueckas padora Ne 1 «IIpaButa

3 paboThl B 1a00paTOpun U IPUEMBI 1 1 bubnmoreka [IOK
oOpaitieHus ¢ 1abopaToOpHBIM 14.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHEM»

4 Yucrtele BemiecTBa U cMecH. CriocoObl | Bu6nuoreka [IOK
pazzaeneHus cMecen 18.09.2023 |  https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora No 2

5 «Pa3znenenue cmeceil (Ha mpumepe 1 1 bubmmorexa [IOK

! . PHMEP 21.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMM)»
bu6mmoteka I[IOK
6 du3nyecKue 1 XUMUYECKUE SIBIICHUS 1 25.09.2023 hitps://m.cdsoo.r/ f0d28c8
7 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa LIOK
Y 28.09.2023 | https://m.edsoo.ru/ff0d2a6c

2 BemiectBa MoJIeKyIIpHOTO U | 5102023 bubnmoreka [IOK
HEMOJIEKYJISIPHOI'O CTPOECHUS https://m.edsoo.ru/ff0d2a6c

9 [IpocThie U COXKHBIE BEIllECTBa 1 5.10.2023 bubmmorexa [HOK

https://m.edsoo.ru/ff0d2be8



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/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

XUMHYECKHE DJIEMEHTEI. 3HAKU

Bu6nuoreka [IOK
10 XUMHUYECKHUX DIIEMEHTOB. 9.10.2023 https://m.edsoo.ru/fl0d2a6e
OTHOCHUTEIbHAs aTOMHAsI Macca.
Bu6nuoreka [IOK
11 3aKO0H ITOCTOSIHCTBA COCTaBa BEIIECTB. 12.10.2023 hitps://m.edsoo.ru/fi0d2eac
P Xumudeckue hopMyIIbl. 16.10.2023 bubnnoreka [IOK
OtHocHUTENbHAA MOJIEKYJIIpHAs Macca. https://m.edsoo.ru/ff0d323c
13 MaccoBas J0JIsI XUMUYECKOI0 DJICMCHTA 19.10.2023 Bu6nuoreka [IOK
B CO€IMHEHUH https://m.edsoo.ru/ff0d350c
14 BaneHTHOCTh aTOMOB XUMUYECKHUX bubmuorexa [JOK
3JIEMEHTOB 23.10.2023 | https://m.edsoo.ru/ff0d2eae
CocraBiieHue XUMAYeCKUX (HOpMYII
15 OMHAPHBIX COETUHEHUH I10 porsy bubmmorexa [IOK
P s 26.10.2023 | https://m.edsoo.ru/ff0d2eae
BaJIEHTHOCTH
16 ATOMHO-MOJIEKYIISIPHOE VUEHUE bubmorexa LHOK
yip e 23.10.2023 | https://m.edsoo.ru/ff0d350c
17 3aK0H COXpaHEHUSI MacChI bubmmorexa [IOK
P https://m.edsoo.ru/ff0d350c
18 XUMHUYECKHE ypaBHEHUSI buGnnorexa [IOK
yp https://m.edsoo.ru/ff0d3f34
19 THIIEI XUMHYECKUX PEeaAKIUI buGnnorexa [IOK
peakl https://m.edsoo.ru/ff0d3f34
20 KomnmuecTBo BemecTBa. Mouib. bubmorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
21 Brluucnenue no ypaBHeHUSAM bubnmoreka [IOK
XAMHUYECKHUX peaKui https://m.edsoo.ru/ff0d3f34
22 O000111eHE U CUCTEMATH3AaIU 3HAHUI buGnnorexa LIOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsHas padora Nel o teme

Bu6nuoreka [IOK

23
«BelecTBa 1 XUMHUYECKUE PEAKLIM https://m.edsoo.ru/ff0d4290
Kucnopon — anemeHT u mpoctoe
24 BE eCTBI()) HHon €HUE U (bnznqecxne bubmorexa HOK
m\, ’ yi https://m.edsoo.ru/ff0d448e
CBOMCTBA KHCJIOPO/IA.
XHUMUYECKUE CBOMCTBA KUCIOPOIa
25 (peakiuu OKUCIIEHUs, TOPEHUE) bubmorexa HOK
peaKil > TP ’ https://m.edsoo.ru/ff0d4614
[Mousatie 00 oxcumax
%6 [TpakTuueckast PaboraNe3 «Ilonyuenue bubnmoreka [IOK
KHMCJIOPOJIa U U3YYCHHUE €TI0 CBOMCTB) https://m.edsoo.ru/ff0d4ae2
Bu6nuoreka [IOK
LA
27 O30H. AJIOTPOMHS KHCTOPOA https://m.edsoo.ru/ff0d497a
23 Boznyx u ero cocras. 3amura bubnmoreka [IOK
aTMoc(epHOro BO3/IyXa OT 3arps3HEHUS https://m.edsoo.ru/ff0d4790
bu6mmoreka [IOK
Bonopoa — snemeHT 1 npocroe
29 BemecTBo. HaxosIeHie B IhibolLe https://m.edsoo.ru/ff0d4dd0
- . ' A PHpOZE. bubimoreka [IOK
OIYHCHHC BOAOpONA https://m.edsoo.ru/ff0d4dd0
30 Du3nyecKue U XMMUYECKUE CBOMCTBA bubmnorexa [JOK
Boziopoaa. Ilpumenenue Bogopozaa https://m.edsoo.ru/ff0d4dd0
32 [ToHsTHE O KUCTTOTAX U COJISAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
[IpakTraeckas padora Ne 4 o Teme
32 «IP[OJI eHUC U 50614 aHue BOJI0poa bubmorexa HOK
e . P AOPOa, https://m.edsoo.ru/ff0d4{42
U3YYEHHE €r0 CBOMCTB)
13 Momnsipablii 006EM ra30B. 3aKOH bubnnoreka [IOK
Asorajpo https://m.edsoo.ru/ff0d542¢
34 Brrancnenus o0bEMa, KOJIMYeCTBA bu6mmoreka I[IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

BEIIECTBA ra3a 0 €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncienus 00bEMOB ra3oB 110

35 YPaBHEHUIO PEaKIIM1 Ha OCHOBE bubmorexa HOK
. . https://m.edso0.ru/ff0d5708
3aK0OHa OGBGMHBIX OTHOILICHHUHA I'a30B
Bopa. Merozasl onpeaeneHus coctaBa
36 BOJILI- CHHTE3 U aHaiu3. Boga B
MIPUPOJIE M CTIOCOOBI OUUCTKH BO/IBI.
16 Du3nYeCcKue U XMMUYECKUE CBOMCTBA bubmnorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBaHuii. [TonsiTHe 00 bubmorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopuTes.
18 Hacrlimennrslie 1 HeHACHIIIIEHHBIC Bu6nuoreka [IOK
pactBopbl. MaccoBas 10JisI BEellleCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
19 MaccoBas 107151 paCTBOPEHHOTO
BEIIECTBA
[IpakTrueckas padora Ne 5 mo teme
40 «ITpuroroBiieHHE pacTBOPOB C bubnnoreka [IOK
onpeAcNEHHON MacCOBOM J0JIE https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
A1 [ToBTOpEeHME M 00OOIICHUE TIO TEMaM
«Kucnopon.Bogopoa. Boga»
4 KonTtponsHas padora Ne2 o teme bubnmoreka [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
43 Oxkcuapl: cocTaB, KiraccupuKarus, bu6mmoreka I[IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonyueHne u XMMHUYECKHE CBOMCTBA

Bu6nuoreka [IOK

44 KUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
orep https://m.edsoo.ru/ff0d664¢
OKCHUOB
45 OcHoBaHusI: COCTaB, KIIaCCUPUKALIUS, bu6mmoteka I[IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
46 [Tony4yeHnue u XUMHYECKUE CBOMCTBA bubnmoreka [IOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
47 Kucnotsl: cocras, kiaccupukanmus, Bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
43 ITonyyeHnue U XUMUYECKUE CBOMCTBA bubnmoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIIATYypa,
49 cnoco((SLII)non )eHI/ISI XI/IMI/I‘IZ(I))KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuyeckas pabota Ne 6. Perenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmoreka [LIOK
50
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN)
I'enernueckas CBsI3b MEXy KJIaCCaMU bubnnoreka [IOK
51 N
HEOPTaHWYECKUX COCAUHECHUN https://m.edsoo.ru/00ad9a50
5 O06o001eHre u cuCTeMaTH3aIIHs bubmuorexa [JOK
3HAHHUH https://m.edsoo.ru/00ad9¢cb2
KonTponbnas padora Ne3 o Teme
53 "OCH(I:BHHG KJII;.CCH HEOpPraHM4YeCKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
CoeIMHEHMI
[TepBbIe MOMBITKY KJIaCCH(PUKAITAN
bu6mmoreka I[IOK
54 XUMHUYECKHX dJIeMeHTOB. IlorsgTue o

Ipynnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Iepronnueckuii 3aK0H U

Bu6nuoreka [IOK

55 [lepuoauueckas cucTeMa XMMUYECKUX hitps-//m.cdsoo.rw/00adas2c
anemenToB 1. Y. MenaeneeBa
56 [Iepuonsl, rpymnisl, MOATPYIIILI Brbmmorexa LIOK
https://m.edsoo.ru/00ada52¢
57 Ctpoenne atoMoB. CocTaB aTOMHBIX bubnnoreka [IOK
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
58 aT(fMOB BHGMGHTEB [Tepuonnueckoi Brbmmorexa LIOK
https://m.edsoo.ru/00adabbe
cuctemsl J[. 1. MeneneeBa
XapakTepucTuka XUMUYECKOTO
59 3JIEMEHTA 10 €T0 MOJI0KEHUIO B bubmuorexa [IOK
[Iepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuonnueckoro 3akoHa
60 JUIS pa3BUTHUS HAYKU U IIPAKTUKH. [1. bubnmoreka [IOK
N. MenaeneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaXxaaHuH
61 DIIEKTPOOTPUIIATETLHOCTh ATOMOB bubnnoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka I[IOK
62 HorHas Xumiieckas ceash https://m.edsoo.ru/00adac34
bu6mmoteka I[IOK
63 KoBanenTHass xumudeckas CBs3b https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
Bu6nuoreka [IOK
64 (Creneib OkHCICHHA https://m.edsoo.ru/00adae28
65 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE bubmuorexa [IOK

peakiuu

https://m.edsoo.ru/00adb076
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Bu6nuoreka [IOK

66 OKHCIIUTENIN U BOCCTAHOBUTEIU 1 hitps://m.edsoo.ru/00adb076
[ToBTOpeHUE 1 0600IICHNE 3HAHHIA TTIO
67 TeMme: «CTpoeHHE BelecTBa 1 buGnnorexa [IOK
’ P B ) https://m.edsoo.ru/00adb33c
XUMHYECKas CBSI3b.)
KonTtponsHas padora Ne4 o teme
68 «Ctpoenune aToMa. XUMHUYECKas 1 Bubmorexa IIOK
p | https://m.edsoo.ru/00adb486
CBA3bY
OBIIEE KOJIMYECTBO YACOB I1O 63

[NPOT'PAMME
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9 KVIACC

KounyecTBO yacos DJIeKTPOHHbIE
ara ungpoBbie
Nen/m | Tema ypoka Koutpoabnsie | I[IpakTunyeckue a op
Bcero U3yYeHH S o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchbl
1 OKHCIUTENBHO-BOCCTAHOBUTEILHEIC | £ 09.23 Bu6nuoteka [IOK
peakunu o https://m.edsoo.ru/00adcade
5 OKHUCIUTENbHO- BOCCTAHOBUTEIIHHBIC 1 1 209.23 bubmuorexa [JOK
peakunu o https://m.edsoo.ru/00adcade
TennoBoi 3 GeKT XUMUUSCKUX
3 « bd 1 1 14.09.23 bubimoreka [IOK
peakuum https://m.edsoo.ru/00adb7e2
[ToHsATHE O CKOPOCTU XUMHUYECKOMN
4 eakuu. IToHsITHE O TOMOI'€HHBIX U 1 18.09.23 Bubmzorexa LIOK
p | o https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIMIX
[TpakTrueckas padota Nel
«3ydyeHne BIUSHUS YCIOBUU
5 i Yo 1 1 21.09.23
MIPOBEICHUS XUMUYECKOM PeaKIinu
Ha €€ CKOPOCThY
IlonsaTHE 0 XUMHUYECKOM
paBHOBecHH. DaKTOPBHI, BIUSIONTHE
6 Ha CKOPOCTHh XUMUYECKOU PEAKIINU U 1 25.09.23 BrbmaoTexa LIOK
p p o https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHUUECKOTO
paBHOBECHS
O06o00mIcHNEe B CHCTeMaTH3 IS
7 " B 1 28.09.23
3HAHUI
Teopus 3AeKTPOIUTHICCKON
3 p p 1 3.10.23 Bu6nuoreka [IOK

JMCCOLIMAIINH.

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68

9 Juccoumaryst KUCJIOT, OCHOBaAaHUN 1 51023 Bu6nuoreka [IOK
10 conen https://m.edsoo.ru/00add5d8
T Crna0ble ¥ CUITbHBIC DJICKTPOJIUTHI. 9.10.23 bubnnoreka [IOK
CreneHb AUCCOIUALINM https://m.edsoo.ru/00adcd68
bubmmorexa [JOK
12-13 Peakumn norsoro oomena 12.10.23 https://m.edsofru/OOadd448
. bubmmorexa [JOK
14 [TonsiTHE O THAPOIN3E CONEI 16.10.23 https://m.edsofru/OOadd9d4
15 Pemenne 3ama4y Ha U30BITOK U 19.10.23 bubmuorexa [JOK
HEIOCTATOK https://m.edsoo.ru/00ade488
15 O0001IeHe B CUCTEMaTU3 AL 93.10.23 bubmorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTrueckas padota No 2.
16 «Pemenne skCnepuMeHTATbHBIX 26.10.23 bubmorexa [IOK
https://m.edsoo.ru/00addbfa
3a1a9d»
KonTtponsHas padora Ne2 o teme
17 «OIIEKTpOINTHYECKAs AUCCOLALIMSL. bubmorexa LIOK
XuUMHUYECKHE PEaKIUK B PACTBOPAX» hetps://m.edsoo.1u/00addecd
13 OO01mas xapaKTepUCTUKA FAJIOTEHOB. bubnnoreka [IOK
XUMUYECKUE CBOMCTRBA. https://m.edsoo.ru/00addfe2
bubmuorexa [JOK
19 Xnop https://m.edsofru/OOadder
bubmorexa [JOK
20 XJ10pOBOZOPOA, https://m.edsofru/OOadelM
21 CousiHast KUCI0Ta, XUMUYECKHE bubmuorexa [IOK
CBOMCTBA, I10JIy4YEHUE, IPUMEHECHHE https://m.edsoo.ru/00ade104
2 [IpaxkTuueckas padora Ne 3 o Teme bubnmoreka [IOK

«IIomydeHue ConsTHON KUCIIOTBI,

https://m.edsoo.ru/00ade348
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M3yYEHUE €€ CBOMCTB)

OO01mas xapaKTepUCTUKa SJIEMEHTOB

bu6mmoreka I[IOK

23 VIA-rpymibl https://m.edsoo.ru/00ade64a
AIoTponHble MOIU(PUKAIIUN CEPBI.
4 Haxoxnenue cepsl U €€ coeIMHEHUN bubmmoreka [LIOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
CepoBoI0po, CTPOCHHE,
25 @Hinqefxiei XI/IE[I/I‘IGCKI/IG bubnmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBA
Oxkcunpl cepbl. CepHas KUCIOTa,
26 buznyecKkue u XUMHYECKHe bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAILINE B
OCHOBE IMPOMBIIIJIEHHOTO croco0a
7 MOJTYYCHUST CEPHOU KUCIIOTHI. bubnmoreka [IOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOIIEH Cpebpl COEAUHEHUSIMHU
cephbl
[IpakTudeckas padora Nod
28 «Pemenne skCepuMEHTATbHBIX
3a1au»
29 Brruucnenue MmaccoBoii 1014 bubmuorexa [JOK
BBIXOJ1a IPOAYKTA peakIuu https://m.edsoo.ru/00adec8a
30 O000111eHNE 3HAHUH 110 TEME.
31 KonTtponsHas padora Ne2
0 OO0m1as xapaKTEPUCTHKA SJIEMEHTOB bubnnoreka [IOK

VA-rpynmnsl. A3or,

https://m.edsoo.ru/00adeca6
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pacmpocTpaHeHHe B IPUPOIE,
¢du3nuecKkre 1 XUMHUECKUE

CBOMCTBa
AMMHaK, ero Gu3nvecKue u
33 XHMHYECKHE CBOMCTBA, IMTOJYICHUES 1 bubmorexa HOK
’ yi https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTrueckas padota Ne 5 mo teme
34 «IlonydyeHne aMMuaka, U3yudeHHue bubmorexa [IOK
yqu Sadh https://m.eds00.ru/00adf180
€ro CBOMCTBY»
Bu6nuoreka [IOK
35 C
O/TH aMMOHI https://m.edsoo.ru/00adf004
36.37 A30THas KHCIJIOTA, €€ PU3NIECKHe U Bu6nuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
38 00peHuii. XMMHYECKOE bubmmorexa [IOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPEeIb
COCAUHCHUSMH a30Ta
bu6mmoreka I[IOK
39 o .
ocop https://m.edsoo.ru/00adf68a
Oxcun dhocdopa (V) u pochopnas
40 KI/ICJI(i“g) (1)1?31/1111621(216 I/Iq)XI/II\(fI/ILII)eCKI/IG brbnmorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJTy4YEHUE
Hcnonb3oBanue ¢hocharos B
41 KaueCTBE MUHEPATbHBIX YI0OPECHHUH. bubnnoreka [IOK
3arpsi3HEHUE MPUPOTHOM CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
42 Yraepon, pacipocTpaHEHHE B bubmmorexa [HOK

https://m.edsoo.ru/00adfd9c
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npupoze, Guzndeckue u
XMMHUYECKHUE CBOMCTBA

bu6mmoteka I[IOK
43 Oxenn yraepona (I https://m.edsoo.ru/00adfebe
Oxkcua yraepon (IV), ux
bu3HYEeCKUe U XUMUYECKHE
44 CBOMCTBA. DKOJIOTUUYECKUE bubmorexa HOK
https://m.edsoo.ru/00adfebe
POOJIEMBI, CBS3aHHBIE C OKCUIOM
yraepoaa (IV)
n bu6mmoteka I[IOK
45 YronbHasg KACI0Ta U €€ CONu hitps://m.cdsoo.rw/00ac006¢
[IpakTuueckas padora Ne 6 o reme
46 "ITosydyeHune yrieKucioro rasa. bubnmoreka [IOK
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
. bu6mmoteka I[IOK
47 Kpewiit. Oicia kpemis https://m.edsoo.ru/00ae080a
43 KpeMHueBas Kuciaora u ee Comu. bubnmoreka [IOK
ILement.Crekio. https://m.edsoo.ru/00ae080a
49 Pemienue 3agau Ha mpumecu
Kontposbnas padota Ne3 mo teme
50 «BaxxHenmme HeMeTalIbl U KX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCITUHEHUS
OO6m1as xapakTepucTUKa
XUMHUYECKHUX DJIEMEHTOB —
51 MeTauIoB. MeTtannuueckas CBSI3b U bubmorexa [JOK

METAJINYECKask KPUCTAIUTMYECKAS
pemérka. PU3nYECKUe CBOMCTBA
METAJIJIOB

https://m.edsoo.ru/00ac103e
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XUMHYECKHE CBOMCTBA METAJJIOB.

52 DIEKTPOXUMHYECKHUH P bubmorexa LIOK
p . P https://m.edsoo.ru/00ael 156
HanpsHKEHUH METAJIOB
O611me cnocoObl MOTyYeHUS
MeTaiutoB. CriiaBel. Berauciienus mo
53 ABHEHHSIM XUMHUYECKUX PEeaKIIUi bubmorexa LOK
yp PEAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
IpUMECH
54 [TonsiTe 0 KOPPO3UH bubnnoreka [IOK
MeTauioB. CIIaBhI https://m.edsoo.ru/00ac1278
Bu6nuoreka [IOK
55
[Henounsie meTaLis! https://m.edsoo.ru/00ac14b2
56 OKcCHUIbI U TUAPOKCHUIBI HATPUS U Bu6nuoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2
57 [IlenoyHO3eMeENbHBIE METAIITBI — bubmorexa [JOK
KaJIBIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
58 Bakueiinme coeTMHEHHS KAJIbIUS bubmorexa LHOK
A H https://m.edsoo.ru/00ael5¢8
60 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bubmorexa [JOK
YCTpaHECHUSA https://m.edsoo.ru/00ac1886
. bu6mmoreka I[IOK
61 AmomuHni https://m.edsoo.ru/00aelc64
& AMpoTepHbIe CBOMCTBa OKCHAA U bubnmoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
Bu6nuoreka [IOK
63 Keneso https://m.edsoo.ru/00ae1d86
64 Okcuabl, THAPOKCHUIBI U COTU bubnnoreka [IOK

xenesa (I1) u xxenesa (I11)

https://m.edsoo.ru/00ae35e6



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.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

O0001IeHUE U cUCTEMATU3ALUAS

65 . 1
3HaHUI
[TpakTuueckas padora Ne 7.

66 Pemenue sxcriepuMeHTanbHbIX ) bubnnoreka [IOK
3a7a4 no reme «BaxkHenmue https://m.edsoo.ru/00ae3de8
METaJUIbl U KX COEITUHEHUS»
Kontposbnas padota Ne4 o teme

67 «BaxkHenmme MeTamuibl U UX 1
COCTUHEHUS»

68 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEGHBIE MATEPUAJIBI JIUVIA YHEHUKA

» Xumus, 8 kinacc/ Pymzutuc I'.E., ®enpaman @.I'., AkiinonepHoe 00111eCTBO
«3narenbctBO «IIpocBenieHne»

» Xumus, 9 xknacc/ I'abpuensa O.C., OctpoymoB N.I"., Cnaakos C.A.,
AxrmmonepHoe obmectBo «M3aatenberBo «lIpocBemenner

» Xumusi, 8 knacc/ 'abpuensu O.C., Octpoymos WN.I'., Cnagkos C.A.,
AxkumonepHoe obmiectBo «M3narensctBo «lIpocBemienne

Pym3utuc I'.2. Xumus 9 knacc

METOINUYECKUE MATEPUAJIbBI UISI YYUTEJIA
[Toypounoe nnanupoBanue Pyazutuc Xumus 8-9 knace

[Toypounoe manupoBanue OctpoyMoB Xumus 8-9 kiracc

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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