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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLENIMHU IPENoAaBaHMsl y4eOHOIo NpeaMera
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYalOIIUXCS CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XMMHUH, ONIPEAEIAET KOIUUECTBEHHbIE
Y Ka4eCTBEHHbIE XapaKTEePUCTUKH COAEPIKAHUS, PEKOMEHIyEMYIO II0CIIEJOBATEIbHOCTD U3YUECHUS
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, JOIMKM y4eOHOro mpolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroLMXCs, ONPEIEIsIET BO3SMOKHOCTH MPEAMETA JIJIS peallu3aliuu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOro 0011ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTraraM OOy4YeHHs XUMHMU Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUJOB y4eOHO-IIO3HABATEIbHOMN J1EATEIbHOCTH
00yyJaromerocs 1o OCBOCHUIO0 y4eOHOT0 COACpKaHUS.

3HaHUEe XUMUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTSIX
pemieHust TA00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUS.

N3ydyeHne Xxumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH [l caMOPa3BUTHUSA U GOPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el n (QyHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00yUaroIINXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEIeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKOW XUMHH.

CtpykTypa copepxaHusl MporpaMMbl MO XMMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxona k e€ msydeHuro. ColepkaHue CKIAAbIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYE€HHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKHU IIOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEI0OBATEIHHO OT OJJHOT'O YPOBHS K APYTrOMY, BBITTOJIHSS
(GyHKUIMU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U II0JyYEHUS U3y4aeMbIX BELIECCTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIICH HAYYHOM KAapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
IPOMCXOIUT C IPUBJICUCHNUEM 3HAHUM U3 paHee U3YUEHHBIX yUeOHBIX IpeaMeToB: «OKpy Karomui
Mup», «bronorus. 5-7 xnacced» u «Dusnka. 7 Kiace.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YUYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpOBaHHM W pPa3BUTUM [I03HABATEJIbHBIX YMEHMM M MX HIPUMEHEHHH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY>KaIOIIEr0 MUPa, UCIIOJIb3YS 3HAHUS U OTIBIT,
MOJTy4YE€HHbIE MPH U3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEHIeHUH NpoOsieM B MOBCEIHEBHOMN
KU3HH U TPYJI0BOM JESATENBHOCTH;

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, MOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBbIC XMMHYECKHE IOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. Yuctele BenectBa 1 cMecH. CriocoObl pa3faenieHus CMECeH.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DIEMEHThl. CHMBOJIBI XHMHUYECKUX DJIEMEHTOB.
ITpocTeie 1 Ccil0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 10i11 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

Konnuectso Bemecrsa. Moub. MonsspHas Macca. B3auMocBA3b KOIMUYECTBA, MaCcChl U YUCIIA
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacy€rel mo GpopMysiam XUMHUECKUX COCTMHEHUH.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpY/IOBAHHMEM, M3Y4YE€HHE U ONUCAHHE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIECTB, HAOM0eHne (GU3NYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KMIIEHHE U KOHJEHCAUs BOJbl) U XUMUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) SIBJIEHUH, HAOII0eHIE U
OlKCaHKe NMPU3HAKOB MPOTEKAHUsI XUMUYECKUX peakInil (pa3iokeHue caxapa, B3auMoieicTBre
CepHOW KHUCIIOTHI C XJOpHAOM Oapus, pasznokeHue rujnpokcuga menu (II) mpu HarpeBanuw,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzydenne cnocoOoB pasnieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTWIULILUSI, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU MOBApEHHOM COJM, HAOJIIOJEHHE M OINMCAaHUE PEe3yJIbTaTOB IMPOBEIEHUS
OMbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJEJIEH MOJIEKYT
(I1apocTep>KHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYEeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4YeHHS KHUCIOpoJa B J1abopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bogopon — anemeHT u npoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI mosyueHus. Kuciors! u comu.

MonsipHblii 00bEM ra30B. Pacu€Thbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsle u
HEHACBILICHHBIE PacTBOpBL. PacTBOpMMOCTH BewiecTB B Boae. MaccoBas 10/l BEIECTBA B
pacTtBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCcHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, IMONYYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIMCAaHUE WX CBOWCTB, TOJydYeHUE, COOMpaHWE, PACIIO3HABAHUE W
M3y4eHuEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0B HEOPTaHMUYECKUX BEIECTB PA3TUYHBIX KIIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3auMojieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ METAJJIAMH, PEaKITui
HEUTpAJIU3allUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO METaIa APYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIaCCUPUKAIIUN XUMUYECKUX dJieMeHTOB. [IoHsATHE O TpyMax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. 3o0Tormbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0osiouek aromMoB TmepBbIx 20 xuMudeckux osnemeHToB Ilepmonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMI (TOpEHUE, PEaKLIUU PA3JI0KEHHS], COSTUHEHNS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHIH, TaK U MOHSATHH, SIBISIOUINXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01mure ecTeCTBEHHO--HAYYHBIC TOHATHS: HAYYHBIH (PaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIeMEeHTOB B [leproanyeckoit cucteMe U CTPOSHUEM UX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3IUYHBIM MpHU3HaKaM (TI0 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 ()EKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O YyYacTUIO KaTaium3aTopa). OK30- H
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsrue o
karanuze. [lonaTue o xumMuueckoM paBHOBecud. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON
PEaKIIMH U TTOJ0KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBleHHE YPAaBHEHHM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(bakToOpoB, UCCIIEOBAHHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOLUAIIUN
KHCIIOT, IIeJI0Yel U cosiell (BO3MOKHO UCIIOJIb30BAHKUE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJulaMu,
nienoyamu).  XsopoBogopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHHUE, (U3NYECKHe M XHMMUYeckue cBoicTBa. OKCHJIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT 0 CrIoco0a NOIy4YeHUs cCepHOI KUCIOThI. [[puMeHeHne cepHoii KUCTOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cyib(ar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUH B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCJIOTHBIE AOXKIU, 3arpSI3HEHNE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 NMpeA0TBpaIlEHUSI.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, noydeHue u npuMeHeHue. Conu aMMOHMS, UX (PU3MUECKHE U XMMHYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEd aMMOHMS B KayeCTBE MHHEPAJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puszndyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u dochopHas kucioTa,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4YeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOJyYeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,
yII€BOAAX — W UX POJM B JKU3HU 4eJoBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenns kpemHusi B mpupojne. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepuMenn:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJOr€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEeHHUE XMMUYECKUX CBOMCTB pa30aBiIeHHOW cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMHu Ha cynb(aT-uoH W HaOIIoJleHue IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POChOPHBIX YAOOpEHHUIA,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO MCIOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX peIIETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIIOro Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4eHHE IIPU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUUEH CHJIMKATHON
MIPOMBIIIIIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiline HemeTasuibl U uX
COETUHEHUS.

MeTanabl M MX COeIMHEHHUs

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus M KajlbliMsl. BakHelnime COeIUHEHHUs KalbIus
(oxcun, rugpokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xkene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) u xenesza (IIl), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YUCHUE
Ppe3yIbTAaTOB KOPPO3UH METAIOB (BO3MOXHO HUCIIOIb30BAHKME BHACOMATEPUATIOB), 0COOEHHOCTEHN
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKIUi Ha MOHBI: MarHusl, KajbIus, aJlOMUHUS, ITUHKA, kene3a (1) u xenesza
(III), memau (II), HaGmroieHNEe W OMKCAHUE MPOLIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamouias cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeabl (mpeeiabHas A0MyCTUMAasi KOHIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3K0JOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pas3oB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBA3€H NMPU M3YYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHATHH, SBJISTFOIITAXCSI
CUCTEMHBIMU JJIsl OTJIENbHBIX [IPEIMETOB €CTECTBEHHO--HAy4YHOTO ITUKIIA.

OO01mure ecTecTBeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OJJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJXYHPOBOJHHKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHUMOCTH, KPHUCTAJUINYECKAs! PEIIETKA, CIUIABbl, (PU3NYECKUE BETMYNHBI, CIHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE IMpPaBHJIaMU M HOpPMaMU NOBEJIEHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIM9HOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOrO OOINECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOMHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIIeIOBATCIILCKONH, TBOPUYECKONM W JPYTUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BBHITTOTHEHUN yUeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIIKH CBOMX TOBAPHUIICH C TO3UITUU HPABCTBEHHBIX H IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
MMOHWMAaHHUS CYIITHOCTHA HAYYHOW KapTHHBI MHpPA, TPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS TIPUPOJIBI, B3aUMOCBSI3SX YEIOBEKA C IIPUPOJHON CPENIoil, O pOJIM XMMHH B TIO3HAHHUH
ATHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX TIPOIECCOB W SIBJICHUMW, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON IUTEPATypOH, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTH XU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEIHBIX HPHUBBIYEK
(ynorpeOyieHusT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJIEHHS IpaBHI
0€30MacHOCTH MPHU OOPAIEHUN C XUMUYECKIMHE BEIIECTBAMU B OBITY U peaibHON KU3HU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3yUEHHUI0 MPOGECCHi U TpyAa pa3IndHOro pojJia, yBAXKCHHE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOACHUS MpaBUil 0€30MacHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4YaeMble PU U3YUCHUU XUMUU, JJI PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJ0B XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pyKOBOJCTBOBAaTbCA UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPUS, MPUHIUI, THUIOTe3a, (akT, cucTeMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIIOT HA OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCAlbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YIYEOHOU e TETHHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
PacCKpbIBaTh CMBICI XUMHYECKUX MOHSATUHN (BBIICIATH UX XapaKTEPHbIE MPU3HAKHU, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), HCIOJIb30BaTh TOHATUSA MJisi OOBSICHEHHUS OTICIHHBIX
(GakToB U SABJICHUIA, BBIOMPATh OCHOBAHUS U KPUTEPHH AJIs Ki1acCu(DUKAIIMI XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIIMi, yCTaHABIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIYKTHBHBIC, NEAyKTUBHBIC, TIO AHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUECHUS,

yYMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMblE B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHGHHE XHUMHYECKOM peakmuu — TPU PEIICHHH Yy4eOHO-
[I03HABATEJIBHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKINi, BBIABISITH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3H H
MPOTUBOPEYUS B U3yUAEMbIX ITPOIIECCAX U SIBICHUSX.

Ba3oBble ncciienoBaTe/LCcKHe 1eiicTBUA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MPOJICIIaHHOM pabdoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XMMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE I0coOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpPOl aKTUBHOTO MCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHS 3aJaBaTh BOIPOCH (B XOJe Auamora u (WiIu) ANCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIUS COBMECTHBIX JEWCTBUM, ONpe/ielieHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1efiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JI0KEHHBIN aJITOPUTM J€HCTBUM IPU BBITIOJHEHUN 3aJaHUI
C y4€TOM TONy4eHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BENIECTBAX M PEAKIUsX,
OILICHUBAaTh COOTBETCTBUE MOIYUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LI€JH, YMEHHE MCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCJIOBUM 3a/laHUM.

IMPEAMETHBIE PE3YJIbTATbBI



B cocraBe mnpeaMeTHBIX pPe3yJbTAaTOB [0 OCBOCHHUIO O0053aTEIBHOIO COAEpIKAHMUS,

YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeid TpOrpaMMoi, BBIICISIOT: OCBOSHHBIC
0o0yyaromuMuUCsT Hay4yHbIE 3HAHUS, yYMEHUS M CIOCOOBI JeHCTBHMH, cnemuduyeckue s
npeaIMeTHO o0nacTu «XHUMHA», BUIBl ACSITENBHOCTH IO IOJYYEHUI0 HOBOTO 3HAHHS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHIX.

K xonmy obOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHUH:

PAaCKpBIBATh CMBICI OCHOBHBIX XMMUYECKHMX MOHATUH: aTOM, MOJIEKYJa, XMMUYECKUH
9JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAA U
HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBas J0JIsl XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUHM, MOJSPHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHME, COJIb,
3JIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peaKMii: peaky COeANHEHHs], peaKIUK Pa3IokKEeHUs, PEaKIIMK 3aMELIeHUs, PEaKIUU
o0MeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBON AP (PEKT peakuuu, siipo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aToMHas OopOuTalb, pajuyCc aromMa, XUMHUYECKas CBS3b,
HOJISIpHAst M HENoJsIpHas KOBaJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAsI KOHIIEHTPAalus) B pacTBOPE;
WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TU
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBpAILECHUN;

UCTIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ui COCTaBICHHS (OPMYJ BEIIECTB U
YPaBHEHMH XMMUYECKUX peaKIuii;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHHSX, CTEIEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaaMm, BHJ XMMHYECKOM CBS3U
(KOBaJIeHTHAs! M MOHHAs) B HEOPTaHUYECKUX COCTMHECHUSX;

packpeiBath cMbici Ilepuonnyeckoro 3axona JI. 1. MenneneeBa: 1eMOHCTpHPOBATH
NOHUMaHHE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT HX
nojoxeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONKCBHIBATh M XapakTepu3oBaTh TabmmuHyro (opmy Ilepronndeckoii cucTemsl
XUMHYECKHX DJIEMEHTOB: pa3jiMyaTh IMOHATHS «TJIaBHas moarpynma (A-rpynma)» u
«nobounas mnoxrpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTopele UMetoTcsi B Tabiuue «Ilepuonuueckas cucremMa XMMHYECKHX
anemenToB /. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpeziefieHue X M0 IEKTPOHHBIM CII0SM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKUE
peaknuu (10 YHCITYy W COCTaBy Y4YacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMYHBIX
KJIAacCOB, TOATBEpKJas  OMHMCAHUE MpPHUMEPaMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MOXHOCTH ITPOTEKaHUs XMMUYECKUX MPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;



BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINY;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHbIE METOIbl TO3HAHUS — HAOII0ACHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U J1TabOpaTopHBIM
o0opysOBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHUSMH TI0 BHIMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJyYCHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIIEHUS, XMMHUYECKas PpEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBOW 3((EKT peakiuu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, AIIEKTPOIIHTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, PEaKIUl HOHHOrO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUu, NPEIeNbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUS (OpMya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUI;

ONpeeNaTh BaJEHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COCNMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAsl) B HEOPraHWYECKUX COEIMHEHHUAX, 3aps] HOHA IO XUMHUYECKOU
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢popmy Ilepuoanueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mobouyHas moarpymnma (b-rpymma)», maneie u OONbIINE TEPUOJBI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPUOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsll Aapa,
o0111ee YMCII0 AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH



o01mye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB JJEMEHTOB W WX COCAMHCHHUI B
npejienax MaJlbIX IEPUOO0B U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;
KJIACCHU(UITUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (10 YHCIy W COCTaBY YYaCTBYIOIIHUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 dexTy, Mo U3MEHEHHUIO CTEIICHEeH OKMCIICHUSI XUMUYECKHUX JIEMEHTOB);
XapakTEepU30BaTh (OMUCHIBATh) OOMmMKMEe M CHEU(UUECKHE XHUMHYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPIKIAsl ONMMCAHKE TPUMEPAMHU MOJICKYJISIPHBIX 1
MOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMHUYCCKUX PEAKITU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEJI0UYEH U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOJATBEPXKIAIONINX CYIIECTBOBAHHE TEHETUYCCKOW CBS3M MEXKIY BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKIUid;

IIPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCHUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO H MOJISPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaknu;

coOnrofaTh MpaBuia IMOJB30BAHUS XHMHUYECKOW TIMOCYIOM ©  JTAOOPaTOPHBIM
o0opysoBaHMEM, a TaKKe MpaBuiaa OOpalleHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BHIIOJTHCHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJyYCHUIO U
coOupaHHIo Ta3000pa3HBIX BEMIECTB (AaMMHUaKa U YTJIEKHCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, WOAMI-, KapOoHaT-, (ocdart-,
CUJIMKaT-, cynb(ar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTraHMYCCKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIC ONEpAIlUU MBICIUTEILHOW NEATSIPHOCTH — aHAU3 W CHUHTE3,
CpaBHEHHE, O00O0O0IIEeHNEe, CHCTEMATH3AIMI0, BBISBICHUE MPHYNHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HAy4YHBIE METObI IO3HAHUS — HAOJIOICHHE, U3MEPEHNE, MOIETUPOBAHNE, YKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB duekTpoHHbIe (LM (pPOBbLIE)
n/n U TeM NPOrpaMmabl Bcero Kourpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazjen 1. [lepBoHayanbHbie XUMHYECKHE OHATH
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnuoreka [{OK
MPAaKTHYECKOM https://m.edsoo.ru/7f41837c
JeATeIIbHOCTH YEJIOBEKA
12 BeitectBa 1 XUMHUYECKHE 14 1 bubnunoreka LIOK
peakuum https://m.edsoo.ru/7f41837c
Hroro no pazneny 19
Paspnen 2. Baxkneiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3ayx. Kucnopon. 7 1 bubnnorexa [JOK
[MonsiTre 00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o 8 1 bubnunorexa LIOK
KHCJIOTaX M COJIIX https://m.edso00.ru/7f41837c
23 Bopa. PactBopsl. [lonsTue 5 1 1 bubmuoreka [JOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACChI
2.4 HEOpPraHUYECKUX 11 1 1 Bubmmorexa LIOK
8 https://m.edsoo.ru/7f41837c
COCIMHCHMI
Uroro mo pazneny 31



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

Pazpnen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /[. . MenaeseeBa. CTpoeHune aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akKnIuun

[Tepuoanueckuii 3aKOH U
Ilepuoauueckas cucreMa
3.1 xnﬁuqi{cxnx aeMeHTOB /l. 7 Bubmmorexa IOK
https://m.edsoo.ru/7f41837c
N. MenneneeeBa. Ctpoenue
aToma
XuMHU4YecKas CBI3b.

3.9 OKUCIUTEIBHO- 11 bubnunoreka LIOK
BOCCTaHOBUTEJIHHBIC https://m.edsoo.ru/7f41837¢c
peakiumn

bubnuoreka [{OK
Hroro o paszeny 18 https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
[loBTOpEeHue u yriy0OnaeHue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeNIoB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAsS JUCCOLHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHUYECKHE Peaklui B PacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M MX coeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edso0.ru/7f41a636
- Oomas xali';lﬁzepncmxa CXI/IMI/I‘{eCKI/I)E A Bu6miorexa [[OK
' DJIEMEHTOB TTPYMHEL - Lepa M ee https://m.eds00.ru/7f41a636
COEIIMHEHUS
23 smewenros Varpyntis o poctop s 7 ;  BromorealloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
24| sueventos Nacepyms Yrseponn : 1 ,  buomoreaLOK
' . PYIHIBL po https://m.edso0.ru/7f41a636
KPEeMHHUHN U UX COCTUHECHUS

Htoro no pazneny 26



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

Paszgea 3. MeTauibl M HX COeTUHEHUA

I[TPOT'PAMME

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa LIOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
bub OK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 hgp?;ﬁ;iiglru 17141636
Wroro mo paszneny 20
Pa3zpnen 4. Xumusi u okpyxamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 5 bubmorexa HOK
' B p https://m.edsoo0.ru/7f41a636
Uroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 68

NMoypo4yHoe nnaHupoBaHue 8 Knacc



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

KoaudecTBO 4acoB Dara
Ne Kont Hpax flo ®akT JIeKTPOHHBbIE HU(POBHIE
) Tema ypoka Be POIb THHEC - nnaHy | Muec  GhazomarelbHBIE
n/n HbIE KHe Kasa
ero pecypcsbl
paGor  pador
bl bl
BBOAHBII HHCTPYKTaX 1O OXpaHe TPyAa B KaOMHETE
T .P
xumud. [Ipenmer xumun. Poiabs XuMun B )KU3HU Bumorexa LIOK
1 yenoseka. Tena u Bemectsa. Jl.onsit Ne 1 1 04.09. httns:/m.edsoo.ru/ffod210c
"N3ydenue u onucaHnue GU3NIECKUX CBOHCTB 2023 RS.1TM. )
00pa3I0B HEOPraHUYECKHUX BellecTB"
b K
2 ITousatne o MeTonax MO3HAHUS B XUMUU. 1 06.09. hgii?;;:e;asioru 1042276
2023 D8I EE500-
IT 6ota Ne 1 «IT 0
o https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHHEM) 2023 D
4 .
I/ICTLie BEIIIECTBA U mrecn Crioco0b1 pa3eneHus BuGmorexa OK
4 cmeceit. JI. ombIT Ne 2 "M3ydyenne criocoOoB 1 13.09.
3 https://m.edsoo.ru/ff0d26ca
pasneneHus cMecel (C ToOMOIIbI0 Maruura)" 2023
5 ITpakTruyeckas padora Ne 2 «Pa3nenenue cMmeceit 1 1 18.09. bubmuoreka [IOK

(Ha mpuMepe OYMCTKU MTOBAPEHHOM COJIM)»

2023

https://m.edsoo.ru/ff0d28c8



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

Atomsbl 1 MoJiekyJbel. Kpucrannnueckue pemerk.
JL.omeiT Ne 3 "Co3ganue Mojenei MOJIeKyJ

bub6nmmoreka [IOK

6 20.09.
(mapocrepkHeBbIX)". CTapToOBas THArHOCTHYECKAs 2023 https://m.edsoo.ru/ff0d2a6c
paborta
IIpocTsle U CIOXKHBIE BEUIECTBA. XUMUYECKHE Bu6mumoteka [JOK
7 25.09.
3JIEMEHTHI. https://m.edsoo.ru/ff0d2be8
2023
8 OTtHocuTeNbHAs aTOMHAsI Macca. 3HAKHU (CUMBOJIbI) 9709 bubmmoreka [JOK
XUMHYECKHUX DJIEMEHTOB 5 0'2 3 ' https://m.edsoo.ru/ff0d2a6c
9 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas 02.10 bubnnoreka [JOK
dopmyna. OTHOCHTENBHAS MOJIEKYJIAPHAS Macca 5 0'2 3 ' https://m.edsoo.ru/ff0d2eae
| e o | Mook
g L pMY T https://m.edsoo.ru/ff0d323c
COEIUHEHMI. 2023
11 ?ﬂa;;:;f((): THB(; gzp;ﬂZZiHHCeoiiZZTIZ:{?;TqH)O MYJ IO 09.10 bubmorexa HHOK
DNy HAM: Py o https://m.edsoo.ru/ff0d350c
BAJICHTHOCTH 2023
OU3NYECKUE U XUMUYECKUE SBICHUSA. XUMUYECKUE
12 peakuuu. [Ipu3Haku 1 yCloBHs IPOTEKAHUS 11.10 bu6muoreka [JOK
xumuueckux peakimit. JI. onbir Ne 4 "HaOuonenue 5 0'2 3 ' https://m.edsoo.ru/ff0d5230
(U3MYECKUX U XUMUYECKHX SBICHU."
13 3aK0H COXpaHEHHUsI MaCChI BEIIECTB. XUMUYECKHE 16.10 bubnuotexa [JOK

ypaBHEHUS

2023

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3a16

Krnaccudukanus XuMHYECKUX peaKIui

bubnunorexa LIOK

14 18.10.
(coemMHECHHMS, PAa3IOKCHHS, 3aMEIICHHS, 0OMEHA) 2023 https://m.edsoo.ru/ff0d3b88
bub OK
15 KonuuectBo BemectBa. Mosb. Mosnsipaast macca 23.10. htPtIp;I:I;I/(r)r:if(daS(]iJ.ru /04334
2023
16 Kontponbnas padota )J:fgl o TeMe «BemecTBa u 2510
XUMHUYCCKHE PCAKIIUU 2023
AHaM3 KOHTPOJIBHOU pad0Thl. ATOMHO-
17| yemnmnemr Ot 08.11 BuGmorexa LIOK
y B ARET- 0 o https://m.edsoo.ru/ff0d2d50
chcTeMaTHu3alus 3HaHui no teme "BemectBa u 2023
XUMUYECKUE peakiuu"
BrrunciieHus KoJau4ecTBa, MacChl BEIECTBA MO bubnmorexa LIOK
18 . 13.11. )
YPaBHCHHSIM XUMUYCCKHX PEAKITHIt 2023 https://m.edsoo.ru/ff0d5708
19 BrrunciieHus KoJau4ecTBa, MacChl BEIIECTBA MO 1511 bu6nmorexa LIOK
YPaBHEHHUSM XMMUYECKUX PEaKIHii 5 0'2 3 ' https://m.edsoo.ru/ff0d40c4
buo OK
20 Kucmopox — anmeMeHT U mpoctoe BemecTBo. O30H 20.11. htI/tIpSJ,I:I;I/?nT.e;asg).ru 1004486
2023
dusndeckue U XUMHUIECKHE CBOMCTBA KUCIOPOa
21 (peakuuu okucnenus, ropenue). [lonstue o6 99 11 bu6muoreka [JOK
okcunax. JI.onbIT Ne 5 "O3HakoMIIeHUE C 20'23 ' https://m.edsoo.ru/ff0d4614

o0OpasmamMu OKCHIOB M ONTMCAHUE WX CBOMCTB"



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CriocoObI moryueHus KHCIOPOAa B 1a00OpaTopuu U

bubnunorexa LIOK

22 27.11.
MPOMBIILICHHOCTH. [IpuMEHEeHNE KUCTIOpo1a 2023 https://m.edsoo.ru/ff0d497a
bubnunorexa LIOK
2 B - . 29.11.
3 03yX - cMech razoB. CocTaB Bo3Iyxa 9 https://m.edsoo.ru/ffod37fa
2023
4| et o s
P P ’ o https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLUAX 2023
TomnuBo (HedTh, yroiab 1 MeTaH). 3arpsi3HeHHe bubnnorexa [JOK
25 06.12.
BO3JIyXa, CIIOCOOBI €ro MPeI0TBPAIICHHS 2023 https://m.edsoo.ru/ff0d4c4a
26 ITpakTryeckas padora Ne 3 o teme «Ilonyuenue u 11.12 bubmuoreka [IOK
coOupaHue KHCIOPOa, U3yUYSHHE €r0 CBONCTBY 5 0'2 3 ' https://m.edsoo.ru/ff0d4ae2
Bonopon — aneMeHT 1 mpocToe BEIEeCTBO. bubmmnoreka HOK
27 13.12.
Haxoxnenue B npupo/ie 2023 https://m.edsoo.ru/ff0d4dd0
Pusnyeckre 1 XMMHYECKHE CBOMCTBA BOJIOPOIA. bu6muoreka [JOK
28 18.12.
[TpumeHeHue BoOpOIa 2023 https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK
29 I1 20.12.
OFPITHE O KHEAOTax 1 coptx https://m.edsoo.ru/ff0d50d2
2023
CriocoOblI moryueHus BOI0po/ia B 1aOOpaTOpHH.
30 JLomerT Ne 6 "B3aumopeiicTBre KHCIOT € 25.12. Bubmmorexa LIOK

MeTataMu’"

2023

https://m.edsoo.ru/ff0d4dd0
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[Tpaktuyeckas padora Ne 4 mo teme «Ilomyuenue u

bubnunorexa LIOK

31 27.12.
coOupaHue BOJ0PO/1a, H3YUEHUE €r0 CBOWCTBY 2023 https://m.edsoo.ru/ff0d4f42
IToBTOPHBIN HHCTPYKTaXK Houoxpalfe Tpyzaa B BuGmorexa LIOK
32 KaOuHeTe XuMuH. MoJsIpHBIH 00bEM Ta30B. 3aKOH 10.01.
https://m.edsoo.ru/ff0d542e
ABoraapo 2024
B 61
3 riocro maceiowy Komticeray nemGersa 1501 borera L1OK
B, Y ¥ PEH o https://m.edsoo.ru/ff0d55a0
00BEMY 2024
“ Berauciienus 00bEMOB ra3os 61'[()"ypaBHeHI/II-O ) o1 BuGmiorexa LIOK
€aKIMK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHUN .01.
peattt https://m.edsoo.ru/ff0d5708
ra3os 2024
bu6nmorexa LIOK
35 ) i 22.01.
M3UYECKHE U XUMUYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/f0d587a
2024
CocraB ocHoBanuil. [loHsiTHe 00 HHAMKATOpAX.
36 JL.omerT Ne Ne 7 "OmpeneneHre pacTBOPOB KHCIIOT 24.01 bubnuorexa LIOK
) . . o https://m.edsoo.ru/ff0d59e2
1IeJI0Yel C MOMOUIBI0 UHIUKATOPOB 2024
Bopna xak pactBoputens. Hacbiennsie u
57| seuteorsa» paoraope. Torn o § ioononosasne 2901 biGorera LIOK
I pactsope. J1. e A ! o https://m.edsoo.ru/ff0d5b40
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3TUIHOM 2024
pacTBOPUMOCTBIO"
3B | dipuroroanense promaopon e onpersrbuioR a1 BuGmorexa LIOK
pHToTe P P Pt o https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel PaCTBOPEHHOTO BEIIIECTBA 2024



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

Konrtponsnas padora Ne2 o teme «Kucnopon.

bubnunorexa LIOK

39 05.02.
Bomopoa. Bomga» 2024 https://m.edsoo.ru/ff0d6342
AHanu3 KOHTPOJIBHOM paboThl. OKCHUIIBI: COCTAB, Bu6mumoteka [JOK
40 07.02.
KJIaccu(UKaIus, HOMEHKIATypa 2024 https://m.edsoo.ru/ff0d664e
[Tony4yeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, bubnunoreka LIOK
41 12.02.
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB 2024 https://m.edsoo.ru/ff0d664e
OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6nmorexa LIOK
42 14.02.
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
2024
© N OMTYHICHUE HEPacTBop o https://m.edsoo.ru/ff0d67ca
OCHOBaHM" 2024
bub OK
44 Kucnotsl: cocras, kinaccudukanusi, HOMEHKIATypa 21.02. hgpi?;;:é;iilru Iff0dfee?
2024
[Tonyuenue u XuMHUYECKUE CBOMCTBA KUCIIOT.
45 ﬁe(;z;:aﬂnloeaplxgijl:l:;f S:prﬁ?imm R 26.02 buGmuoreia [OK
1> Pedl P o o https://m.edsoo.ru/ffOdfee2
B3anmopeiicTBre pacTBOpa cepHOM KUCIOTHI C 2024
okcugom meau (1I)"
oryacmn smnsoone fense T omrt e 11 b orera LIOK
46 | Y ’ T i} 28.02. https://m.edsoo.ru/00ad947
BriTecHeHne ogHOTO MeTaia IpyruM 13 pacTBoOpa 2024 4

conn"



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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[Tpaktuyeckas pabora Ne 6. Pemenue

bubnunorexa LIOK

47 O 04.03.
AKCIIEPUMEHTAIBLHBIX 3a7a4 10 TeMe <“< CHOBHBIE https://m.edso0o.ru/00adah7c
KJIACCHI HEOPTaHUYECKUX COCTUHECHHI 2024
I'eneTndeckas cBs3b MEXKIY Kilaccamu Bu6mumoteka [JOK
48 } 06.03.
HEOPraHUYeCKUX COCITUHECHUI 2024 https://m.edsoo.ru/00ad9a50
O060011IeHre U CUCTEMAaTH3allisl 3HAHHUH 110 TeME bubnuorexa [JOK
49 11.03.
"Kiaccs! H/0 BemecTB" 2024 https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE 13.03 bubnnorexa [JOK
KJIaCChl HEOPTaHUYECKUX COeTUHCHHIN" ) 0'2 4 ' https://m.edsoo.ru/00ad9ela
AHanu3 KOHTPOJIbHOM paboThl. [IepBbie MOMBITKH
KIaccupUKalUl XUMUYECKUX 2JIeMeHTOB. [loHsaTHe BuGmorexa [OK
51 O Irpynnax CXOAHbIX 27eMEeHTOB. JI.ombIT Nel2 18.03.
https://m.edsoo.ru/00ad9ffa
"O3HakoMmIIeHHEe ¢ 00pa3liaMi METAJIJIOB U 2024
HEMETaJIOB"
50 ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema 20.03 bubmuoreka [IOK
XUMHYecKuX semMeHToB J[. . Menpaeneena 5 0'2 4 ' https://m.edsoo.ru/00ada52c
HYPERLINK
"https://m.edsoo.ru/00ada
53 Ileproipl, TPYIIIBL, TOATPYIIIBI 01.04. 52c" \h
2024 https://m.edsoo.ru/00ada52c
bu6mmorexa [IOK
bub. OK
o4 Crpoenne atoMoB. CocTaB aTOMHBIX sziep. M30Tonsl 03.04. nommotexa L

2024

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

bubnunorexa LIOK

55 anemeHToB llepuoauyeckoit cucremsr /1. U. 08.04. https://m.edsoo.ru/00adasbc
Meunneneesa 2024
XapakTepucTuka ngnqecxorcv) SJIEMEHTA 10 €ro BuGmorexa LOK
56 nonoxenuto B [lepuoguyeckoit cucreme /1. 1. 10.04.
https://m.edsoo0.ru/00ada824
Menneneesa 2024
| e wou | Broworen oK
Y P e Ae Y ’ o https://m.edsoo.ru/00ada96e
Mearor ¥ TpaxaaHuH 2024
DICKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYECKHX bu6nmorexa LIOK
58 17.04.
3JIEMEHTOB https://m.edsoo.ru/00adaab8
2024
59 HNonnas xumu4deckas CBsI3b 22.04. bubmmorexa [IOK
https://m.edsoo.ru/00adac34
2024
60 KoBasieHTHas oJNsipHAst XUMUYECKas CBSI3b 24.04. bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
2024
61 KoBaneHnTHas HemossspHasi XuMu4eckasi CBsi3b 29.04. bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
2024
62 CrelneHns OKUCIEHUS 06.05. bubmmorexa [IOK
https://m.edsoo.ru/00adae28
2024
bubnunorexa LIOK
63 OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUU 08.05. https://m.edsoo.ru/00adb07

2024

6



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

bubnunoreka LIOK

64 OKHCIUTENA U BOCCTAHOBUTEIHN 1 13.05. https://m.edso0.ru/00adb07
2024 6
O060011IeHre U CUCTEMAaTU3allisl 3HAHUH 110 TeME bubnuorexa [IOK
65 . 1 15.05.
"THIBl XUMUYECKOM CBSA3U" 2024 https://m.edso0.ru/00adb33c
KourponsHaas padora Ned o reme «Ctpoenue bubmorexa HOK
H bHAS ta No4 o Tem TPOEHH
66 tpot p P 1 20.05. https://m.edsoo.ru/00adb48
aroma. XuUMHUIEeCKas CBI3b)»
2024 6
AHanu3 KOHTPOJIbHOU paboTel. O600IIeHNE U
67 cucteMaTtusanms 3Hanui mo teme "I13 u IICXD 1. 1 22.05. bubmorexa HOK
https://m.edsoo.ru/00ad9ch?2
W. Menneneesa" 2024
O06o0061eHre U cucTeMaTu3alus 3HaHU| TI0 KypCy bu6nmorexa LIOK
68 1 27.05.
XAMHUM 8 Kiacca https://m.edsoo.ru/ff0d61c6
2024
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

NMoypo4yHoe nnaHupoBaHue 9 Knacc

KoaunuectBo yacos Jarta
KonTtp tlpa Mo bakt DJeKTpOHHBIE IIU(PPOBBIE
Nenm/m | Tema ypoka KT. nnaHy | 4ecka
pabot o0pazoBaTesbHbIE PECYPChI
pabo a
< BI
o) THI
Q
M
BBoIHBII HHCTPYKTaX 1O OXpaHe TpyJAa B
1 kabuHeTe xumun. [lepuoauueckuii 3aKoH. 1 04.09 bubnnorexka [JOK
[Teproanueckas CHCTEMa XMMHYECKHX DJIEMEHTOB 5 0'2 3 ' https://m.edsoo.ru/00adb59e
. . MenneneeBa
5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 06.09 bubnmoreka [JOK
XHMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB » 0'2 3 ' https://m.edsoo.ru/00adb6b6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

Knaccudukanus u HoMeHKIaTypa

bubmuorexa [JOK

3 11.09.
HCOPraHHMYECKUX BEIIECTB 2023 https://m.edsoo.ru/00adb7e2
4 Buapl xumMuueckoii CBSI3U U THIIBI 13.09 bubmuorexa [JOK
KPUCTAJUTMYECKHUX PEIIETOK 5 0'2 3 ' https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel no teme «IloBropenue
5 U yrIyOJIeHHe 3HaHUH OCHOBHBIX Pa3JIeioB Kypca 18.09.
8 kacca» 2023
Knaccugukaius XaMHUYeCKUX Peakiui 1o
5 pa3InYHbBIM Mpu3HaKam. [IoHsATHE 0 CKOpPOCTH 20.09 bubmmoreka [IOK
XMUMHYECKOH peakiuu. ['OMOreHHbIe U » 0'2 3 ' https://m.edsoo.ru/00adbch0
TeTePOTEHHBIC PEAKITUU
FOTIHE Ha CROPOC POKON peartt o https://m.edsoo.ru/00adbe9a
MI0JIO’)KEHNE XUMHUYECKOTO PABHOBECHS 2023
bu6mmoreka [IOK
8 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 27.09.
https://m.edsoo.ru/00adc28c
2023
9 CocTaBineHHUIO yPaBHEHUI OBpP C TOMOIIIBIO 02.10 bubnuorexa [JOK
SIIEKTPOHHOTO Gananca 5 0'2 3 ' https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTUYECKON AUCCOUALIIH. bubnmuotexa [JOK
10 04.10.
CuyIbHBIC U CITA0BIC SIIEKTPOTHTHI 2023 https://m.edsoo.ru/00adcd68
y | e T wro, | Bromonen oK
YCHUE TIPU3HAKOB MPOTEKAHUS uu 10.
4 P P peatt \ https://m.edsoo.ru/00add448
MOHHOT0 0OMEHa B PacTBOPaX AJIEKTPOIUTOB 2023



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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

XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B

N . bubmuorexa [JOK
12 CBETE MPEACTABICHUIN 00 IEKTPOTUTHICCKOM 11.10. httos://m.edsoo.ru/00add5d8
TUCCOLIMAINT 2023
13| npesorasmennt 08 srespommssceo 1610 biGmorera LOK
e P o https://m.edsoo.ru/00add8b2
JIUCCOIAIIIN 2023
bu6mmoreka [IOK
14 IT 7 18.10.
OIITHE O THAPOIHSE ComeHt https://m.edsoo.ru/00add9d4
2023
O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 10 TEME bu6mmoreka [JOK
15 23.10.
"XUMHUECKUE peaKiuu” 2023 https://m.edsoo.ru/00addd12
[Tpaktnyeckas padora Ne 1. «Pemenne bubnuoreka [IOK
16 25.10. ]
IKCIEPUMEHTAIBHBIX 337124 2023 https://m.edsoo.ru/00addbfa
17| nemponmmesn mosomains 0811 bGorer LIOK
P AHCCOTHATITL. o https://m.edsoo.ru/00addecO
XVMMHYECKUE PEAKIIUH B PACTBOPAX) 2023
18 OO01as xapakTepUCTHKA rajloreHOB. XUMUYECKHEe 13.11 bubnnorexa [JOK
CBOWCTBA Ha TIPUMEPE XJIOpa 5 0'2 3 ' https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsiHast KUCIIOTa, XUMHUYECKHE
i L No 2
CBOIICTBa, nony:;eHHe, HpI/IMf}HeHI/Ie OTIBIT BuGmorexa LOK
19 "N3y4yeHne CBOMCTB CONSTHOM KUCIIOTHI. 15.11.
. https://m.edsoo.ru/00ade104
[TpoBeneHne kKaueCTBEHHBIX PEAKIMM Ha XJIOpU/I- 2023

HOHEI"



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
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpaxTuueckas padora Ne 2 o teme «llomydenue

bubmuorexa [JOK

20 20.11.
COJISTHOM KHCIIOTBI, H3y4eHHE €€ CBONCTBY» 2023 https://m.edsoo.ru/00ade348
21 Brruucnenus 1o ypaBHEHUSIM XUMHUYECKUX 29 11 bubmumoreka [IOK
peaKIyii, eClIM OJMH M3 PEAreHTOB JIaH B U30BITKE 5 0'2 3 ' https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 06 VIA- 27.11.
111asi XapaKTEePUCTUKA 3JICMEHTOB TPYIIIIBI https://m.edsoo.ru/00ade64a
2023
AunnoTpornHsie MonuuKanuu cepbl. Haxoxaenne
23 Cepbl U €€ CoeTMHEHU B pupojie. XUMUYECKUE 29.11 Bubmiorexa LIOK
pb 8 PHPOAE- o https://m.edsoo.ru/00ade64a
CBOMCTBA CephI 2023
CepoBoniopo/i, cTpoeHue, GU3nIecKue 1 bubnuoreka [IOK
24 " 04.12.
XMMHYECKUE CBOWCTBA 2023 https://m.edsoo.ru/00ade802
Oxkcupl cepbl. CepHas KUCIIOTa, GU3HYECKUE U
XUMHUYECKHE CBOWCTBA, HpI/IMveHeHI/Ie. Jl.omsIT 1\(9 3 Bu6morexa LIOK
25 "HN3yueHne XMMUYECKHX CBOMCTB pa30. cepHOI 06.12.
. https://m.edsoo.ru/00adea28
KHUcIo0Thl. [IpoBeieHne KaueCTBEHHON peakliuy Ha 2023
cyabdar-uon"
XHUMHYECKUE PEAKINH, JIEKAIUE B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0Cc00a MOIy4eHUs CEpHOM 11.12 bubnnorexka [JOK
KHCJIOTHI. XUMHUYECKOE 3arps3HeHne 5 0'23 ' https://m.edsoo.ru/00adec8a
OKpY’KalolIel Cpeibl COeAMHEHUSIMH CEPBI
97 Brruuciienre MaccoBoil 1011 BbIXO/4a MPOYKTa 13.12 bu6mmoreka [IOK

peakiuu

2023

https://m.edso0.ru/00adec8a



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

OO01as xapakTepuCTUKa 3JIEMEHTOB V A-TpyIIIb.

bubmuorexa [JOK

28 A 18.12.
30T, pacnpOCTpaHveHHe B IIpupoe, Gpuznyeckue https://m.edsoo.ru/00adeeas
U XUMUYECKUE CBOMCTBA 2023
AMMHaK, ero GuU3n4ecKue 1 XUMUYECKHE
29 CBOMCTBA, nostyyeHue u npumeHenue. Conu 20.12 bubnmoreka [JOK
ammonust. JI.ombit Ne 4 "TIpoBeenue 5 0'23 ' https://m.edsoo.ru/00adf004
KAueCTBEHHBIX PEAKIUN Ha HOH aMMOHUS"
[IpakTuueckast padora Ne 3 mo teme «llomyuenue bubnnorexa [HOK
30 . 25.12.
aMMHaKa, U3y4eHUE ero CBOMCTBY 2023 https://m.edso00.ru/00adf180
A3OTHAas KUCOTA, €€ (PU3NUecKre U XUMUYECKUE bubnuorexa [IOK
31 . 27.12.
CBOMCTBa https://m.edso0.ru/00adf306
2023
[ToBTOpHBINA MHCTPYKTAX MO OXpaHE TPY/a B
Ka6H£{eTe xuMuu. Mcnonb3oBaHue HUTPATOB U BuGmorexa LOK
32 COJIEll aMMOHUS B KAUECTBE MUHEPAJIbHBIX 10.01.
. https://m.edso0.ru/00adf518
yao0peHuit. XuUMHUECKOE 3arpsi3HEHHE 2024
OKpY’KaloIIel Cpebl COeTMHEHUSIMU a30Ta
®ochop. Oxeun dhocdopa (V) u pochopnas
33 KHCIIO0Ta, (U3NYECKHe U XUMUUYECKHE CBOMCTBRA, 15.01 bubnuoreka [IOK
nonyyenue JL.onsir Ne 5 "TIpoBenenue 5 0'2 4 ' https://m.edsoo.ru/00adf68a
KaueCTBEHHBIX peakuuil Ha pocdar-non"
I el o Broworen oK
°P . YAODPEHHH. JArpAsHEtne o https://m.edsoo.ru/00adfc20
IpUPOHOIL cpenbl hocharamu 2024
35 Yraepon, pactipocTpaHEHHE B IPUPOJIE, 99 01 bubmuorexa [JOK

¢du3nUeckre 1 XMMUYECKHE CBOWCTBA

2024

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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Oxkcupsl yraepoaa, ux Gpusndeckue u

bubmuorexa [JOK

36 XUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE 24.01.
https://m.edsoo.ru/00adfebe
po0JIeMBbI, CBsI3aHHBIE C OKCUIOM yriiepoaa (IV) 2024
B e po | ook
BEJIEHUE KaUECTBEHHBIX uil H .01.
POBEA | peait https://m.edsoo.ru/00ae006¢
KapOOHAT HOH 2024
IT 6ora Ne 4 "T1
pakTHueckas pabota no teme "[lonyuenue BuGmiorexa LIOK
38 YTIIEKUCIIOoro Ta3a. KadecTBeHHas peakius Ha 31.01.
https://m.edso00.ru/00ae027e
KapOoHaT-HoH" 2024
39 [TepBoHavabHBIC TOHATHUS 00 OPraHUYECKUX 05.02 bu6mmoreka [JOK
BEIIIECTBAX KaK O COCIMHEHUAX YIiiepoaa ) 0'2 4 ' https://m.edso0.ru/00ae054e
10 'I'CHpeMHI/HTI U €r0 COSTUHEHHUSI. H.OHLITVNQ 7 0700 Br6morexa LIOK
BEJICHUE KAUECTBEHHBIX PEAKIIUN Ha .02.
POBE/ICHHC RATCCTBE pearht https://m.edso0.ru/00ae080a
CUJIMKAT-UOH" 2024
[IpakTuueckas pabora Ne 5. Pemenue Butmorexa LOK
41 AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME 12.02.
. https://m.edso00.ru/00ae0bf2
«BaxkHeMHIINEe HEMETAIUIBI ¥ UX COSTUHEHU S 2024
O00011eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME bu6mmoreka [IOK
42 14.02.
"Hemeramsr" https://m.edso0.ru/00ae0d0a
2024
43 K:ngaOJ-JIIBHaSI pa6C(())Tea Ng?; o reme «Baxueime 10.02.
HEMETAJUIBL U UX WHEHUS
. A 7 2024
AHanu3 KOHTPOJIbHOM paboTsl. O61mas
XapaKTEPUCTUKA XUMUYECKUX DJIEMEHTOB — bubnuoreka [IOK
44 21.02.
MeTauI0B. MeTauinyeckas CBI3b U 2024 https://m.edso0.ru/00ae103e

MCTAJUINYCCKAsA KPpUCTAJIJIIMYCCKAA peméTKa.



https://m.edsoo.ru/00adfebe
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®dusnueckue cBoiicTBa MmetauioB. JI. onbiT No 8
"O3HakoMJIeHHE ¢ 00pa3liaMi METAJIJIOB U
CILIaBOB, MX (PU3NUECKUMH CBOMCTBaMU"

XMMHYECKUE CBOMCTBA METAJLJIOB.

bubmuorexa [JOK

45 26.02.
DJICKTPOXUMHUCSCKHUI Psiji HATPSKCHUN METaJJIOB 2024 https://m.edsoo.ru/00ae1156
OO61mue criocoOkl mosryueHust MeTayioB. CIulaBbl.
46 Brruucnenus o ypaBHEHHUSIM XUMHYECKUX 98.02 bubnnorexa [HOK
pEeaKIyii, eCIIM OJMH U3 PEArEHTOB COIEPIKUT 5 0'2 4 ' https://m.edso0o.ru/00ael1156
pUMECH
bubmuorexa [JOK
47 I1 04.03.
OHITHE O KOPPOSHHL METIRIOB https://m.edsoo.ru/00ae1278
2024
bu6mmoreka [JOK
48 06.03.
Hlenouisie MeTanmet https://m.edsoo.ru/00ae14b2
2024
bu6mmoreka [IOK
49 11.03.
OKCHBI i THAPOKCH LI HATPHS H KA https://m.edsoo.ru/00ae14b2
2024
[I{erouHO3EMENBHBIE METAILIBI — KAJIBLUN 1
marHui. JI.oneit Ne 9 "[IpoBenenue bubnnoreka [JOK
50 y 13.03.
Ka4eCTBEHHBIX PEAKI[Mii HA HOHBI MarHHs, 2024 https://m.edsoo.ru/00ae15e8
Kaapiusg"
b K
51 Baxneiimme coemmHESHNS KaTbITHS 18.03. uonmorexa LO

2024

https://m.edso0.ru/00ae15e8



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

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

bubmuorexa [JOK

52 20.03.
merauiam 1A u IIA rpymm. 2024 https://m.edsoo.ru/00ae1156
bubmuorexa [JOK
Ke & 1.04.
53 €CTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHCHHS 01.0 https://m.eds00.ru/00ae1886
2024
54 [IpakTuueckast padora Ne 6 mo teme "JKEcTkocTh 03.04 bubnnorexa [HOK
BOJIBI M METOJIBI €€ yCcTpaHeHus" 5 0'2 4 ' https://m.edsoo.ru/00aelae8
55 AOMUHUT. 08.04. bubmorexa LIOK
https://m.edsoo.ru/00aelc64
2024
AmM@oTepHbIe CBOICTBA OKCHIa U TUIPOKCHIA BuGmorexa LOK
56 amomunud. JI.onelT Ne 10 "HccinenoBanue 10.04.
. https://m.edsoo0.ru/00aelc64
aM(OTEpHBIX CBOMCTB IMIPOKCHIA ATFOMUHUA" 2024
bu6mmorexa [IOK
7 X 15.04.
> ees0 >0 https://m.edsoo.ru/00ae1d86
2024
Oxkcupl, THAPOKCUB U conn xkene3a (I1) u
skenesa (II1). Jl.omerr Ne 11 "TIpoBenenue bubnuorexa [JOK
58 . 17.04.
Ka4eCTBEHHBIX peakiuii Ha noHsbl xene3a (1) u 2024 https://m.edsoo.ru/00ae35e6
xkenesa (I11)"
O6o6meHI/Ifi W CUCTEMATH3alHs 3HAHUI 110 TEME BuGmiorexa [IOK
59 "AIOMUHHUHN U Kene30". Pemenne 3agay Ha 22.04.
https://m.edsoo.ru/00ae1156
"mpumecu"” 2024
IT °7.P
pakTudeckas padora Ne 7. Pemenue BuGmiorexa LIOK
60 AKCIIEPUMEHTATBHBIX 33134 110 TEME 24.04.
. https://m.edsoo.ru/00ae3de8
«Baxxnelime MeTamibl ¥ UX COSAUHEHUS 2024



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae3de8

Brraucnenus no YPaBHCHHUAM XUMHUYCCKUX

61 PEaKIMii, €CIIM OJIMH U3 PEarcHTOB JIaH B U30BITKE 1 99.04 bu6mmoreka [IOK
WIN COJCPKHUT IPUMECH. BBIUUCIIEHHST MacCOBOM 20'2 4 ' https://m.edso0o.ru/00ae1750
JIOJIU BBIXOJ1a POAYKTA PeaKuu
62 ?ﬁoneHHe u CI/ICTeMaTI/IBaLI:/ISI 3HAHUU TIO TeMe 1 01.05.
€TaJIBI U MX COCTUHEHUS 2024
63 KonTtponbHast padora Ne4 o reme «Baxuerinme 1 06.05.
METAJIJIBI U UX COCTUHEHUS) 2024
64 AHanm3 KOHTPOJIbHOM paboThl. BemecTsa u 1 08.05 bubnnoreka [JOK
MaTepHalibl B IOBCEIHEBHON KU3HU YEIOBEKA 5 0'2 4 ' https://m.edsoo.ru/00ae3f50
. bubnuoreka [IOK
65 XHUMHUYECKOE 3arpsA3HEHNE OKPYIKAOIIEH Cpebl 1 13.05. httos://m.eds00.ru/00ae4270
2024
bu6 OK
66 Ponb xuMuu B perieHn# SKOJIOTHYECKUX MpodieM 1 15.05. hgp?;?;:;ii.ru 100264270
2024
O06o01eHre 1 cucTeMaTr3aIs 3HaHUK 10 Kypey bubnuorexa [JOK
67 - 1 20.05.
XUMHH OCHOBHOM IIKOJIBI 2024 https://m.edsoo.ru/00adb33c
O06o01enre 1 cucTeMaTr3aIis 3HaHUK 10 Kypey bubnmuotexa [JOK
68 . 1 22.05.
OCHOBHOW IITKOJTBI 2024 https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus, 8 knace/ Pymsuruc I'.E., ®enpaman @.I'., AkunonepHoe obmectBo «M3m1areascTBo
«IIpocsemenue»
* Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman @.I'., AknmonepHoe o6miectBo «M3marenbcTBo

((HpOCBeH_[eHI/IC»

METOANUYECKHUE MATEPUAJIBI 1JI51 YYUTEJIA

https://edsoo.ru/metodicheskie_videouroki/

Metoanueckoe nocodue i yuutens. «Benrana-I'pad»

http://www.chemnet.ru ['azera « Xumusi» U callT 1uis yuutens «5 uay Ha ypoOK XUMHH»
http://him.1september.ru Equnas xomtekus LIOP: [IpenMerHas KomeKus « XUMUS)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIC YKCIIEPUMEHTBI:
xumus. Komnekuus Poccuiickoro o0mieo0pa3oBareabHOT0 opraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoii

http://www alhimik.ru Bcepoccuiickast onmuMnuana mKkoJIbHUKOB M0 XUMUHU
http://chem.rusolymp.ru Opranudeckas XuMus: SJEKTPOHHBIA YICOHUK JJI CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpBITBIH KoIe1K: XUMUSL

http://www.chemistry.ru JluctraHiinoHHas OJMMITHA/IA IO XUMHH: TeIEKOMMYHUKAIIMOHHBIN

00pa30BaTeNbHbII MPOEKT

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

8- 9 KITACCBI Hudposoii 06pa3oBaTeNbHBIA KOHTEHT
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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