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IHOACHUTEJIbBHAA 3AITMCKA

[IporpaMMa 1Mo XMMHMHM Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHMsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTeNbHOW MNpOTrpaMMbl OCHOBHOTO OOIEro
obpazoBanus, npeacrasieHHbx B @I'OC OO0, a takke Ha ocHOBE (enepanbHOl pabouell mporpaMmsl
BOCIHUTAHUSI M C y4ETOM KOHIICTLMHU IPENoJaBaHusl yuyeOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranu3anusax Poccuiickon denepanum.

[Iporpamma o XuMuM Ja€T MpPEACTABICHUE O LENAX, O0IIel cTpaTrernu OOy4eHHUs, BOCIUTAHUS U
pa3BuTHs O0y4aromMXCsl CpPeACTBaMU y4eOHOTO MpPEIMETa, YCTaHABIMBAET O0s3aTEeIbHOE INPEIMETHOE
coJiepKaHue, MPEeyCMaTPUBAET PACHPEIEICHUE €ro IO KjaccaM M CTPYKTYpUPOBAaHHUE IO pa3felinaM U
TeMaM [porpaMMbl IO XUMHH, OINPEAENAET KOJIMYECTBEHHBbIE M KAYECTBEHHBIE XapaKTEPUCTUKHU
COJIEp’KaHUs, PEKOMEHJYEMYIO IOCJIEI0BAaTEIIbHOCTh W3YYEHHUS XHMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JOTHMKH Y4eOHOrO MpoLecca, BO3PACTHBIX OCOOEHHOCTEH OO0yJaromumxcs,
OTpe/ieNIsieT BO3MOXHOCTU TMpeAMeTa JJs pealu3aluu TpeOOBaHHM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNpHON MpOrpaMMbl Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs, a Takke TpeOoBaHHI K
pe3yiabTaraM OOY4YEeHHs XMMHUU Ha YpPOBHE LEJed H3ydyeHHs INpeiMeTa W OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHON JIESTEILHOCTH 00YUYaIOMIErocs II0 OCBOCHUIO YU4EOHOTO COIEPIKAHMSL.

3HaHHE XUMHHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0ydarolIerocs, €ero
MPEJICTABJICHU O MaTepuaJbHOM EJAMHCTBE MHUPA, BAXHYIO pOJIb HUrPaloT (OpMUpPYEMbIEe XUMHEH
IIPEJICTABICHMS O B3aMMOIIPEBPALICHUSX SHEPTUU U 00 3BOJIOLUHU BEIIECTB B MPUPOAE, O MYTAX pPELICHUS
JIO0ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUSI UEJIOBEUYECTBA — CHIPHEBOM, SHEPIETHUUECKOW, MHUIIEBOU U
9KOJIOTMUECKOM 0e30MacHOCTH, MPobIeM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pean3aliii BO3MOKHOCTEH /ISl CAaMOPa3BUTHUS M JOPMUPOBAHUS KYJIbTYpPbI IMYHOCTH,
e€ o01mel U GyHKIIMOHATHHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS K TBOPUECKHUX CIIOCOOHOCTEH 00yJarommxcs, HAaBBIKOB UX
CaMOCTOSITENIFHOM ~ y4eOHOM  JESITeNbHOCTH, OSKCIEPUMEHTAIbHBIX U  HMCCIEAOBATEIbCKUX YMEHHUH,
HEOOXO/IMMBIX KakK B IIOBCETHEBHOMN JKU3HHU, TaK U B MPO(PECCHOHANBHON NesITeIbHOCTH;

3HAKOMHUT CO CHEHM(PHUKON HAyYHOrO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOIO B3IJIfJga Ha
€IMHCTBO MPUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalmoM B (OPMHUPOBAHUM €CTECTBEHHO--
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

croco0cTByeT (OPMUPOBAHHIO ILIEHHOCTHOI'O OTHOUIEHMSI K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIUXCs.

JlaHHble HampaBlieHUs B OOy4eHHU XHUMHUHM OOecrneuuBaroTcs creundukoil conepxaHus ydeOHOTro
npeaMeTa, KOTOPBIA SBJSETCS Melarornyeckd aganTHPOBAaHHBIM OTpaKeHHeM 0a30BOM HayKM XMMHUHU Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oO0pa3oBaHMsS OpPHUEHTUPOBAH HA OCBOCHHE
00y4aroIUMUCS CUCTEMbI IEPBOHAYATIBHBIX MOHATHH XUMHUH, OCHOB HEOPIraHWYECKOH XMMUU U HEKOTOPBIX
OTJEJIbHBIX 3HAUMMBIX TIOHATUN OPTraHUYECKON XUMUHU.

CrtpykTypa coaepkaHus IPOrpaMMbl IO XUMUK c(pOpMHpPOBaHA HA OCHOBE CUCTEMHOTr0 MOJX0/a K €€
n3yyeHuro. CoJepkaHue CKIIAJbIBAETCA W3 CHCTEMBI MOHATHUH O XMMHYECKOM 3JIEMEHTE M BEIIECTBE U
CHCTEMBI MOHATHH O XMMHUYEeCKOH peakiuu. OO6e 3TU CUCTEMBI CTPYKTYPHO OPraHM30BaHBI 10 MPUHLUITY
IIOCJIE0BATEIBHOTO PAa3BUTHUS 3HAHNI HAa OCHOBE TEOPETUYECKUX MIPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MPEICTaBIEHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PaCTBOpaXx.



Teopernueckue 3HaHMSA pacCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH MOJIYYEHHBIX M OCMBICIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OAHOTO YPOBHSA K JAPYTrOMY, BBIOJHSASA (QYHKIIMHA OOBACHEHUS U
MPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO TNPUMEHEHUS M IONyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHme nporpamMmbl IO XMMHHU CIOCOOCTBYET (OPMHUPOBAHHUIO NPEACTABICHUS O XUMHUYECKOH
COCTaBJIAIOLIEH Hay4HOH KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW IPUPOAbI, LIEHHOCTHOI'O OTHOLIEHUS K
HAYYHOMY 3HAHMIO M METOAaM IO3HaHUs B Hayke. M3yueHne XUMUM MPOUCXOIUT C MPUBJICUCHUEM 3HaHUN
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeameToB: «OKpyxkaromuid Mupy, «buonorus. 5—7 xnacce» U «dusuka. 7
KJI1ace».

[Ipy n3ydyeHUM XUMHM IIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMMUYECKOW HayKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHUYECKON AEATEIbHOCTH YeNOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOU KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbI XUMHUYECKUX 3HAHHUH
— BaXHEHUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX IOJIOXKEHUH, IOCTYINHBIX 0000IIEeHNI
MHUPOBO33PEHUYECKOI0 XapakTepa, A3blka HAyKd, B NPUOOIIEHHMH K HAy4dHbIM METOJaM IO3HAHUS INpHU
M3YYEHHUH BEIIECTB M XMMUYECKHUX PEaKIHid, B (OPMUPOBAHUH M PA3BUTHH MO3HABATEIBHBIX YMEHHN U UX
IIPUMEHEHUN B y4eOHO-TIO3HABATEJIbHOM M yueOHO-UCCIIE0BATEIbCKON /E€ATEIbHOCTH, OCBOCHUM IPaBUII
0e30macHOro oOpalleHus ¢ BelleCTBaMH B IOBCEJHEBHOM JKU3HU.

[Ipy m3yueHHM XMMHMU Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS BakKHOE 3HAUYEHUE MPUOOpeNnH
TaKHe LU, KaK:

— (QopmMupOBaHHME MHTEUIEKTYaJbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K caMooOpa3oBaHMUIO,
COTPY/IHUYECTBY, CaMOCTOSATEIbHOMY NPUHATHIO pEIIEHUH, CIIOCOOHOM afanTHpoBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBHSM KHU3HH;

— HaNpaBJICHHOCTh OOyYEHHUS Ha CHUCTEMATHYECKOe MPUOOIIEHNE 00YJaroIUXCs K CaMOCTOSITENIbHOM
MO3HABATEIBHON NEATENLHOCTH, HayYHBIM METOAAaM IMO3HaHMSA, (OPMHUPYIOIIUM MOTHBAIMIO M pPa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrieueHue ycioBUi, ClIOCOOCTBYIOIUX MPHOOPETEHNIO 00YUYarOIIUMUCS OIBITa Pa3HOOOPa3HOM
JESTeIbHOCTH, TO3HAHUS W CAaMOIIO3HAHMSA, KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHIA), WMEIOIINX
YHHUBEpCAJIbHOE 3HAUYEHUE IS PA3INIHBIX BUIOB JIESTEILHOCTH;

— (opmupoBanue oOmiei (hyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM 4YHCIIE
yYMEHUI OOBSICHATh U OLIEHUBATh SIBIECHUS OKPYXKAIOIIEr0 MUPA, UCIOJb3Ys 3HAHUS U OIBIT, MOJyYEHHbIE
OpU W3YYCHUW XUMHHU, TMPUMEHSATh MX TMPH PEHICHWH MPOOJIeM B TOBCEIHEBHOW JKU3HU W TPYAOBOU
TeSTEeTbHOCTH;

— (QopmupoBaHue y 0OydarOUIMXCS TyMaHUCTMYECKMX OTHOUICHHH, TOHMMAHUS LIEHHOCTH
XUMUYECKUX 3HAHUM IS BBIPAOOTKHM HKOJIOTHUECKH 11€JeCO00pa3HOro MOBEACHHsSI B OBITY M TPYIOBOIi
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA OCHOBE
YCBOGHMsI  OOIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY mpoduias W
HaNpaBJICHHOCTH JalbHENIIEro 00ydeHHU .

OO111ee yncIo yacoB, OTBEAEHHBIX /711 U3YUEHUSI XMMHUH Ha YPOBHE OCHOBHOT'O 001Iero o0pa3oBaHus,
coctapsieT 135 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeNn0), B 9 kitacce — 67 4acoB (2 4aca B HEZIETIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC
IlepBoHayajbHbIE XUMUYECKHE NOHATHS



[Ipeamer xumuu. Poib XuMHM B JKHW3HM 4YellOBeKa. XMMHUS B CHCTEME HayK. Tena W BellecTBa.
®u3nYeCcKre CBOMCTBA BEUIECTB. ArperaTHoe COCTOsIHUE BemiecTB. [loHsiTHEe 0 MeToaX MO3HAHUS B XUMUHU.
UYucreie BemecTBa 1 cMecu. CrocoObl pa3aesieHus: CMECEH.

ATOMBI M MOJEKYJbl. XUMHYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JiIeMEeHTOB. [Ipocthie u
CJIOXKHBIE BelleCcTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JI€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOcuTenbHas aroMHass wmacca. OTHOCUTENbHAs MOJICKYJIsipHas Macca. MaccoBas 1oiis
XMMHYECKOTO 3JIEMEHTA B COEIMHECHUU.

KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3anMoOCBsI3p KOJIMYECTBAa, MacChl M 4YHCIA
CTPYKTYPHBIX €IMHHULL BenecTBa. Pacy€rel mo opMysiaM XMMHUYECKUX COECIMHEHUIHA.

dusnyeckue U XMMHUYECKUE SBICHMs. XUMHUYECKass peakuus U e€ NMPU3HAKU. 3aKOH COXPAHEHUs
Macchl BEMIECTB. XHMHUYECKHME YypaBHeHHs. Kiaccudukamus XuUMHUYECKUX peakiuil (COoequHEHWS,
pasoKeHMs, 3aMeleHs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XMMHYECKOH MOCYIOH, MpaBuiamMu paboThl B 1aboparopuu U npuémMamu oOpalieHus ¢
1ab0opaTOpPHBEIM 000PYIOBAHHEM, M3yUEHUE W ONMUCAHUE (PU3NICCKUX CBOWMCTB OOPA3I[OB HEOPTAHHUECKUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JIbJla, PACTUpPAHHME caxapa B CTYIIKE,
KUIIEHHEe M KOHJEHCAlUs BOJbI) M XMMHYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE MEIHOH MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHCIOTOH) SBJICHHWM, HAONIOJCHWE W ONKHCAHHE TMPU3HAKOB IPOTECKAHUS
XUMUYECKUX peakiuil (pa3oKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus,
pasnokenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMojeicTBIE Kese3a ¢ pactBopoM comu meau (11),
M3Y4YEeHHE CIOCOOOB pa3[eleHHus CMeceil: C TMOMOLIbI0 MarHuTa, (GUIbTPOBAaHHE, BBIapUBAHUE,
TUCTHUISIMS, XpoMarorpadus, MPOBEACHHE OYHCTKH IIOBAPEHHOW COJIM, HAONIOJCHWE W OIHUCAHHE
pe3yJIbTaTOB MPOBEACHUS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JIaHHE MOJEIEH
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHU4eCKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopoa — siemMeHT U mpocToe BemiecTBo. Haxoxnenue
KHCIIOpO/ia B MpHUpoje, pU3nUecKre U XMMHUecKHe cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl MOTy4YeHUsT KUCIOPO/ia B JIa0OpATOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoaa
B nipupoae. O30H — aIoTponHas MOAU(PUKAIIS KUCIOPOA.

TernoBoi > PexT XUMHUYIECKON peakiuyi, TEPMOXUMHUUECKHE YPAaBHEHUSI, 9K30- U IHIAOTEPMUUYECKUE
peakuu. TOMIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa, yCUJIEHHE TapHUKOBOTO 3 dexTa, pa3pylieHne
030HOBOTI'O CJIOA.

Bogopon — snemeHT u mpocroe BemiecTBo. HaxokaeHue Boaopoia B mpupoje, (usnueckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHE, CTTIOCOObI oyueHus. Kuciaotsr u comu.

Mossipablit 00b€M ra3oB. Pacu€Tel 10 XMMUYECKUM YpaBHEHUSM.

duznueckue cBorcTBa BoAbl. Bojma kak pactBoputens. PactBopbl. HacklllieHHbIE 1 HEHACHIILIEHHbBIE
pactBOpbl. PacTBOprMOCTH BeliecTB B Boje. MaccoBasi 107151 BEIIECTBA B pacTBOpE. XUMHUECKUE CBOMCTBA
Boabel. OcHOBaHMs. Poiib pacTBOPOB B MPHUPOJE W B JKU3HU dYelloBeka. KpyroBopoT BOIbI B TpPHUPO/IE.
3arpsi3sHEHHE TPUPOAHBIX BoA. OXpaHa M OYHCTKA MMPUPOTHBIX BOJI.

Knaccudpukanus  Heopranmdeckux  coemuHeHwit.  Oxcuapl.  Kmaccudukamuss — OKCHIOB:
coneoOpa3ymiue (OCHOBHBIE, KUCIOTHEIE, aM(oTepHbIe) U HecoleoOpa3yromue. HoMeHKIaTypa OKCHUIOB.
OU3NYECKUE U XMMUYECKHE CBOMCTBA OKCUAOB. [TonyueHne okcuioB.

OcnoBanus. Kiaccudukanust ocHoBaHuWiA: METOYM M HEpAacTBOpUMBIE OcHOBaHms. HomeHkmarypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxamus xucnor. Homenknatypa kuciaor. Ousndeckre U XMMHUYECKHE CBONCTBA
kucinot. Psang aktuBHoctn metaiuioB H. H. bekerosa. [lonyyenue Kucior.



Comu. Homenkiarypa coseil. duznueckue u XuMu4eckue cBoictpa codieid. [lomyduenue conen.

I'enernyeckas CBA3b MEXKAY KJIACCAMH HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpENeICHUEe COJEpKaHUs KHUCIOpOAa B BO3AyXe, IOJIyudeHHE, COOMpaHue,
pacro3HaBaHME U M3Y4YE€HUE CBOMCTB KHMCIOPOJA, HAOIIOAEHUE B3aMMOAEHCTBHS BELIECTB C KMCIOPOJIOM U
yCIIOBHsI BO3HUKHOBEHHUS M IPEKpALIeHUs TOpeHus (Mokapa), 03HAKOMJIEHHE ¢ oOpa3llaMHh OKCHIOB U
OIMCaHHUE UX CBOWCTB, MOJIydYeHHE, COOMpaHHe, pacllO3HaBaHUE U U3YyYCHHE CBOWCTB BOJOPOJa (TOpPEHHE),
B3auMojieiictBue Bojopona ¢ okcuaoM wmeau (Il) (BO3MOXKHO HCHONB30BaHHME BUICOMATEPUATIOB),
HabmroieHne 00pa3LoB BEIECTB KOJIMUECTBOM 1 MOJIb, HCCIIel0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C Ppa3IMYHOHW pPacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM  JoJel
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEUCTBUE BOJbI C METaJJIaMd (HATpUEeM U KajibllueM) (BO3MOXKHO
UCIOJb30BAaHUE BHJICOMATEPUANIOB), HCCIENIOBaHHE OOpa3lO0B HEOPraHMYECKUX BEIIECTB Pa3ITUYHBIX
KJIaCCOB, HAOJIIOJIEHHE WM3MEHEHHUs OKpPacKM HHIUKATOPOB B pacTBOpax KHUCIOT U LIEJOYeH, H3yuyeHue
B3auMozeiicteus okcuaa Meau (lI) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT € METaUlaMH, pPeakUuil
HEUTpaau3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajljla JAPYTUM U3
pacTBopa COJM, pElIEHHE SKCIEPUMEHTAJIbHBIX 3a7au N0 TeMe «BaxHeiline Kiacchl HEOPTaHUYECKUX
COCTUHEHUNY.

IMepuonuueckuii 3axoH u [lepnoanyeckas cucremMa xXuMudeckux jemMenToB JI. U. Menaeneena.
Crpoenne aroMoB. XumMnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[lepBple MONBITKM KiIacCU(PUKAMM XUMHUYECKUX 3JieMeHTOB. lloHsATME O Tpynmax CXOIHbIX
3JIEMEHTOB (LIEJIOYHbIE U IIE€I0YHO3EMENIbHbIE METAIJIbl, TAJIOT€Hbl, HUHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE
00pa3yroT aM(OoTepHbIE OKCUABI U IHJIPOKCUIBI.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuueckux sneMeHToB J[. WM. Menneneesa.
Kopotkomnepruonnas u mmmHHONeproaHas Gopmsl [lepnonnveckoil cucreMbl XUMU4ecKux dnemeHToB . U.
Menpeneesa. Ilepuoas! u rpynnsl. PU3NYECKU CMBICI IOPAIKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIIBI
JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX si7ep. M3oTomnbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI04YEK
aToMOB niepBbIX 20 xumMuueckux neMeHToB Ilepuoanueckoii cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XUMHUYECKOI'0 JIEMEHTA 10 €ro MnojoxxeHuro B Ilepuoaunyeckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XHMHMUYECKHX JJIEMEHTOB, METANIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB 10 TPYIIaM U MEepUOJIaM.

3nauenue Ilepuonuueckoro 3akoHa u llepuoanueckoil cucTEMBbl XUMHUYECKHX DJIEMEHTOB JUIf
pa3BuTUA HayKu U npakTuku. Jl. . MenzaeneeB — yd€HBIN U TpaXk1aHNH.

Xumuueckass cBa3b. KoBanieHTHas (MOJSipHAss M HEMOJIAPHAs) CBSA3b. OJEKTPOOTPHUIATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp oxucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. llponeccsl OKUCIEHHS W
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THUAPOKCHIA IIMHKA C
pacTBOpamMH KHCIOT M IIeJIouel, MPOBEJEHHE OIbITOB, WIIIOCTPUPYIOIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peaKLUil (TOpEeHUE, pEAKLIUN PA3JI0KEHNS, COEITUHEHUS).

Mesicnpeomemmbwie céazu

Peanmu3anuss MeXINpeaMETHBIX CBS3€M NpPH M3YYEHMM XMMHU B 8 KJIacC€ OCYLIECTBISIETCS Yepe3
HCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSATUHN, TaK U MOHSATUH, ABISIOUIMXCA CUCTEMHBIMU
IUI OTZAEIBHBIX MPEIMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.



OO1u11e ecTeCTBEHHO--HAayYHble TOHATHS: Hay4yHbI (aKT, TUIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3,
Kjaccu(ukanus, NEepUOANYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT, MOJIEIUPOBAHHUE, HU3MEPEHHE, MOJEIb,
SIBJICHHE.

@dusnka: mMarepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], H30TOIbI, PaJUOAKTHBHOCTD,
MOJIEKYJIa, D3JEKTPUYECKUH 3apsj, BELIECTBO, TeIO0, OO0OBEM, arperarHoe COCTOSIHME BELIecTBa, rIas,
¢bu3nyeckre BEIIMYUHBI, €AUHULIBI U3MEPEHHsI, KOCMOC, TUIaHeThl, 3BE31b1, COoNHIIE.

buonorus: porocunres, qpixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peakIusi

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuuyeckux saeMeHToB /[[. WM. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWCTB XHMHYECKHUX 3JIEMEHTOB IEpPBBIX TPEX
NIEPUOJIOB, KaJlUsl, KAJIbLUSA U UX CO€AMHEHUH B COOTBETCTBUHU C IOJI0XKEHUEM 3J1eMeHTOB B Ileproauueckoii
CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHne BemIecTBa: BHIBI XMMHUYECKOH CBSI3H. THIBI KPUCTAJUIMYECKHX PEHIETOK, 3aBHCHMOCTH
CBOMCTB BEILLECTBA OT TUIA KPUCTATUIMYECKOHN PEIIETKU U BUJa XMMUYECKOH CBSI3H.

Knaccuukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BEIeCTB. XHMHUYECKHE CBOICTBAa BELIECTB,
OTHOCSIINXCS K Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCTUHEHHH, TeHETUYECKask CBS3b HEOPTaHUYECKHUX
BELIECTB.

Knaccupukanus XuMHUYECKMX pEaKUUH 10 pa3iMyHbIM IpH3HaKaMm (M0 YHCIYy U COCTaBy
YYacTBYIOIIMX B pEaKIHUM BELIECTB, IO TEMJIOBOMY 3(PQEKTy, MO H3MEHEHUIO CTENEeHEH OKHCICHMS
XUMHYECKHX JJEMECHTOB, M0 OOpAaTUMOCTH, IO YYACTHUIO KaTaM3aropa). DK30- H DHIOTCPMUUYCCKUE
peaKIyu, TePMOXUMHUYECKHIE YPAaBHEHHUSI.

ITonatue o ckopoctu Xxumuueckoi peakuuu. IlonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. IloHATHE O TOMOreHHBIX U TreTeporeHHbIX peakuusx. [lonarue o kartanuze. [lonarue o
XUMHAYECKOM paBHOBeCHH. DaKTOpbI, BIMAIONME HAa CKOPOCTb XWMHYECKOW pPEaKIWU U IIOJIOKEHUE
XUMHAYECKOTO PaBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE peaxiuu, 3JIEKTPOHHBIN OanaHc OKHCITUTEIbHO-
BOCCTAHOBUTENIbHOM peakuuu. CocTaBieHHE YpaBHEHHH OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX pEaKUUil C
HCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust 31€KTPOIUTHUECKON NUCCOLMALMU. DJIEKTPOIUTHI M HEINEKTPONUThl. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMALMN BEIIECTB C Pa3IMYHBIMU BUIAAMU XUMHUYECKOW CBs3M. CTeleHb OUCCOIMALIUU.
CunbHble U crabble AIEeKTPOIUTHI.

Peakuuu wnoHHOro oOmeHa. VYcnoBUST NPOTEKAHHWS peakUUid HOHHOIO OOMEHa, IIOJIHbIE U
COKpalll€HHbIC MOHHBIE YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHHM U COJIEH B CBETE MPECTaBICHUMN
00 31eKTpoIuTHYECKON Aucconuany. KauecTBeHHbIe peakiiuy Ha HOHbI. [IoHATHE 0 THApOIN3e COoNeH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYEeCKHX BEIECTB — METAIOB U
HeMeTaJsIoB (rpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJOpUAAa HaTpusi), UCCIEIOBAHHE 3aBUCHUMOCTHU
CKOPOCTHM  XMMHYECKOH  peakuMu OT  BO3JACHCTBHA  pa3iMyHbIX  (aKTOpPOB,  HUCCIEIOBaHHE
ANIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEIIECTB, MPOIECCA JUCCOLUALMN KUCIIOT, MIEN0Yed U coyiell (BO3MOKHO
HCIOJIb30BaHUE BUJIEO MATE€pPHANIOB), MPOBEACHHUE OMNBITOB, WUIIOCTPUPYIOMIUX MPHU3HAKKA IMPOTEKAHUS
peaknuii WOHHOTO OOMeHa (0Opa3oBaHWE OCalKa, BBIICICHUE Tas3a, OOpa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuui  (rOpeHue, peakuuu
pas3loKeHus, COeIMHEHUs ), paclioO3HaBaHUE HEOPTaHUYECKUX BEIECTB C TIOMOIIbIO KAYECTBEHHBIX peaKuit
Ha MOHBI, peIIeHNE YKCIIEPUMEHTAIBHBIX 3a7a4.



HemeTayibl M MX coeJUHEeHUSA

OO6mass xapakTtepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH
okucneHus. CTpoeHue u pU3NIECKue CBOMCTBA MPOCTHIX BEUIECTB — IaJIOTEHOB. XMMHUYECKUE CBOMCTBA Ha
npuMepe xyopa (B3auMOJCHCTBUE C MeTallaMH, HEMETajulaMH, Inenodamu). XiopoBojaopon. CoisiHas
KHCIIOTa, XHMHYECKHE CBOICTBa, IMOJNydYeHHE, NpuMeHeHue. JlelicTBHE XJopa W XJOPOBOJIOpPOAA Ha
OpraHusM uesioBeka. BakHele XJI0puabl U UX HaXOXKJICHHUE B IPUPOJE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
crerieHn okucineHus. CTpoeHune W (PU3MUECKUE CBOWCTBA MHPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTtpornHble MOAU(UKAIIMKM KUCIOPOJa U cepbl. XUMHUECKHUE CBOMCTBA cepbl. CepoBOAOPOJ, CTPOCHHE,
¢busnueckue U xumMmuueckue cBorcTBa. OKCHUIBI cepbl KaK IMPEACTABUTENM KUCIOTHBIX OKCUAOB. CepHas
KHCIOTa, (U3MYECKHEe M XHUMHYECKHe CBoiicTBa (0OImMe Kak TNpEeACTaBUTENs Kiacca KHCIOT H
cnenupuyeckne). XUMHUYECKHE PEaKLUH, JISKAIINE B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYSHUS CEPHOM
kucnothl. [Ipumenenue cepHoii kuciaoTel. Coslu cepHOM KUCIOThI, KaYeCTBEHHAsl PEaKIHsl Ha CyJb(aT-HOH.
Haxoxnaenue cepbl u e€ coequHeHUN B mpupoge. XHUMUYECKOE 3arpsi3HEHUE OKpYKaloleH cpeibl
COCMHEHUSIMH cepbl (KUCIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MPEJOTBPALICHHUS.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIE
CTETIEHU OKHUCJICHHs. A30T, pacnpocTpaHeHue B mpupone, (¢GU3NYECKMEe M XHUMUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHAK, ero (U3NYECKHe M XHMHYECKHE CBOMCTBA, IONy4YEHHE W
npuMeHerne. Conu aMMOHHMA, WX (U3MYECKHE W XUMHUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peakius Ha HMOHBI aMMOHHMS. A30THAas KHUCIOTa, e MojydeHue, (Pu3ndeckue M XUMUYECKHUE CBOMCTBA
(obmue kak mpencTaBUTENs Kiacca KUCIOT U crenududeckue). Mcmonb3oBaHHe HUTPATOB U colieit
aMMOHHSI B KayeCTBE MHHEPAIBHBIX YHAOOpeHH. XHUMHUECKOE 3arps3HeHHE OKpYKAIOWIEH Cpeabl
COCMHEHUSMH a30Ta (KUCIOTHBIE IOKIM, 3arpsi3HEHHE BO3QyXa, NOYBBI U BogoéMmoB). Docdop,
annotponnble Mogudukauuu (ocdopa, dbuznueckue u xumuyeckue cpoiictBa. Okcun docdopa (V) u
dbochopHas kuciora, (uU3MUECKHME MU XUMHUYECKHE CBOWCTBa, mosydeHue. lcmonb3oBanue ¢ocdaroB B
Ka4yeCcTBE MHUHEPAIBHBIX yI0OpEHUH.

O6mras xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbBIE
CTENEHU OKUCIIEHUS. YTJepo/l, aJuIOTPOIIHbIe MOAM(UKALINY, pacIpOCTpaHEHHE B TpUpPOAE, PU3NUECKUE U
XUMHYecKHne cBoicTBa. Ancopouus. KpyroBopotT yriepoaa B nmpupoje. OKCuabl yriepoja, ux Gpusnueckue
U XMMUYECKHE CBOWCTBa, JCWCTBHE HA JKUBBIC OPraHW3MEI, MOJyY€HHE W NMPUMEHEHHE. DKOJOTHYECKHUE
npoOneMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (lV), rumoresa T1I00aNTbHOTO TOTEIUICHUS KJIMMATa,
MApHUKOBBIN YPQPeKT. YTosbHas KUCIOTA U €€ CONU, UX (PU3NYECKUE U XUMUUYECKHE CBOICTBA, MOJTy4YEeHUE U
npuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-UOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEJHUIIMHE,
MIPOMBIIITIEHHOCTH U CETTbCKOM XO3SHCTBE.

[lepBoHaUaIbHBIEC TOHIATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX yrieposa (MeTaH, 3TaH,
STUJICH, alleTHJICH, 3TaHOJ, INIMLEPUH, YKCyCHas kucioTa). [IpupogHble HCTOUHUKH YIII€BOAOPOAOB (Yrodib,
NPUPOJHBIN Ta3, He(Th), NPOAYKTH UX HepepaboTku (OEH3HMH), UX POJIb B OBITY W MPOMBIIUIEHHOCTH.
[ToHsATHE O OMOJOTMYECKN BaXKHBIX BEIIECTBAX: XKHpaX, OeNkax, YriIeBoAax — M UX POJIM B KU3HU YEIOBEKa.
MarepuanbHOE €TMHCTBO OPTaHHYECKUX U HEOPTAHNIECKUX COCTUHEHHA.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWCTBa, MojydyeHHe M mpuMmeHeHue. CoeauHeHus
KpeMHHUA B nipupoze. O6mue npeacrasienus o6 okcuae kpemuus (V) n kpemuueBoit kucnore. CUITUKATHI,
UX WCIIONIb30BaHHE B OBITY, B TPOMBINIICHHOCTH. BaXHEWIWe CTPOUTENbHBIE MaTepHalbl: KepaMHKa,
CTEKJIO, [IEeMEHT, OeTOH, kene300eToH. [IpoGiembl 6e301acHOro UCIOIb30BAHUS CTPOUTEIBHBIX MATEPHATIOB
B IIOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:



U3ydYeHue oOoOpas3lOB HEOPraHMYECKUX BEIIEeCTB, CBOWCTB COJSHOW KHCJIOTBHI, IPOBEICHHE
KaueCTBEHHBIX PEaKIM Ha XJIOPHUA-UOHBI U HAOIIOIEHUE TPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTPaXKaroIIue
¢bu3nyuecKkne W XHMMHYECKHE CBOWCTBA TAJOICHOB M WX COCAMHEHUU (BO3MOXHO WCIIOIH30BAHHE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 0Opa3lamu XJOPHUIOB (TaJOr€HH]IOB), O3HAKOMIIEHHE C oOpa3namu
ceppl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE BHIEOMATEpUANIOB), HaOIIOJIEHUE Mpoliecca
oOyriauBaHus caxapa NOJ JCHCTBHEM KOHIICHTPUPOBAHHON CEpHOI KHUCIOThI, HU3YyYCHHE XUMHUYECKHX
CBOWCTB pa30aBICHHOW CEPHOI KHUCIIOTHI, MPOBEJCHHE KAueCTBEHHOW pEakIuu Ha CyabpaT-uoH |
HaOIIt0IeHNe TPU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKUMH CBOWCTBaMU a30Ta, (ocdopa U ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAHME BHAEOMATEpUANOB), oOOpa3lamMu a30THBIX U (PochOpHBIX
ynoOpeHui, mnoilyueHue, coOUpaHHe, paclo3HaBaHWE U M3yYEHHE CBOMCTB aMMHaka, IpPOBEACHHE
KAueCTBEHHBIX PEaKIMii Ha HMOH aMMOHUs W (ocdaT-HOH W HU3YyUYCHHE IPU3HAKOB HUX NPOTCKAHUS,
B3alMOJICIICTBME KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), M3yYEHUE MOJIeJe KPUCTAJUIMYECKUX pelmEToK anMasa, rpadura, QysuiepeHa,
O3HAaKOMJIEHHE C MPOILIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOTA3a, TOTyYCHHE, COOMpaHne, PACTIO3HABAHKE U U3YYCHHUE CBOWCTB YIIIEKHCIIOTO Ta3a, IPOBEACHHE
KaueCTBCHHBIX peakuuid Ha KapOOHAT W CWIMKAT-UOHBI M W3YyYCHHUE TMPU3HAKOB HUX IPOTEKAHMUS,
O03HAKOMJICHHUE C MPOAYKIMEH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEHICHUE SKCIEPUMEHTAbHBIX 3a/Jad IO
TeMe «BakHellne HeMeTaJluIbl U UX COCTUHEHUSD.

MeTaiibl M UX COeAMHEHUS

OO6mrast xapakTepuCTUKa XWMUUYECKHX JJIEMEHTOB — META/VIOB HAa OCHOBAHUHU HX IOJIOKEHHUS B
[lepuonnueckoil cucreme xumuueckux sineMeHToB [[. WM. MenneneeBa um crpoenus atomoB. CTpoeHHe
MeTauioB. Meramindeckasl CBSI3b U METAJIMYECKass KPUCTAIMYECKas PEelIETKA. DIEKTPOXUMUYECKUN Pl
HanpsDKeHUH MeTayuioB. Pu3nveckne W XMMHUYECKHE CBOMcTBa MeTaiioB. OOmme crmocoObl MOTydeHHS
MeTayioB. [ToHSITHE 0 KOPPO3UK METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBhl (CTallb,
YYT'yH, JIOPaTIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

[llenounble MeTaybl: nonoxkeHue B llepuogmyeckoil cucreme xumuyeckux ssementos . WM.
MeHpeneeBa, CTpOGHHE MX aTOMOB, HaxoXkJaeHue B mpupoze. dusnmueckue m XMMHYECKHUE CBOMCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUIIbI U THAPOKCHIBI HATpUs U Kanusd. [IpuMeHeHne menoYHbIX METAJIJIOB U
UX COEIUHEHM.

[[lesoyHO3EMENBHBIE METAJUIBI MAarHUd M KalblLMi: TMojoxeHue B Ilepuoanueckont cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJIECHHE B npupoae. dusnueckue u
XUMUYECKUE CBOMCTBA MarHusl W Kajiblus. BaxkHeilmme coenMHEHUsT KalbIUs (OKCUM, TUAPOKCHI, COJIH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonnueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneesa,
CTpOEHHE aToMa, HaXOXJeHue B npupoje. dusndeckne u XMMUUECKHE CBOMCTBA almfOMUHUS. AMDOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCUIA ATFOMUHUA.

Kenezo: nmonoxenune B Ilepumonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHHE aToMa, HaxoxaeHue B mnpuponae. dusnueckue M XUMHUYECKHE CBOMCTBa xkene3a. OKCUIBI,
ruapokcuabl 1 conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u mosyueHue.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIGHHE C OO0pa3llaMH METalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3YYCHHE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJNIB30BAaHHE BHUACOMATEPUAIOB), OCOOEHHOCTEH
B3aUMOJICHICTBUSI OKCHJA KalbIUs M HATPUA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHATIOB),
MCCTIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCA TOPEHUS JKeJle3a B KUCI0poae (BO3MOKHO HUCIIOIh30BaHHE
BHUJICOMATEPHAIIOB), TMPU3HAKOB TMPOTEKAHHWS KAa4eCTBEHHBIX pEaKIUid Ha HWOHBI: MarHus, KaJbIus,
amomuHus, 1uHKa, skene3a (1) w xemeza (Il), meam (ll), HaOnromeHne u omucaHUE TIPOIECCOB
OKpalllMBaHUs TUTAMEHN MOHAMHU HATPUs, KAl U KaJIbIUSA (BO3MOKHO HCIOJIB30BaHUE BHICOMATEPHAIIOB),
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ucciefioBaHrie aM(pOTEpPHBIX CBOHCTB THAPOKCHAA ATOMHHHMA M THAPOKCHJA LHMHKA, pELIeHue
HKCHEPUMEHTAIBHBIX 331a4 110 TeMe «BaxxHelye MeTaibl U X COSAMHEHUS.

XuMHA U OKpYKaLIas cpeaa

BemectBa 1 Marepuanbl B IOBCEIHEBHOM JKM3HU 4YeJOBEKa. be3onacHoe MCIoIb30BaHUE BEIIECTB U
XMUMUYECKHUX peakiuil B ObITy. [lepBas momolib Npu XMMHUYECKUX 0’KOTaxX U OTPABJICHUSX.

XUMHUECKOe 3arpsi3HEHHE OKpYXKaroLei cpeabl (mpeaenabHasi AOMYCTHUMas KOHLEHTpAlUsl BEILECTB,
nanee — [1/1K). Posib XUMuM B pelieHHUH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, TOJIMMEPHBIE MaTEPHATIbI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H INPU M3YUYEHUU XMMHMM B 9 Kilacce OCYIIECTBIISIETCS 4epes
HCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U IOHATUH, SIBISIFOIIMXCS CHUCTEMHBIMU
IUIs1 OTAEIIBbHBIX NTPEIMETOB €CTECTBEHHO--HAyYHOT'0 IIMKJIA.

OOw1re ecTeCTBEHHO-HAYYHbIC IOHATHUS: HAY4HbIM (akT, runore3a, 3aKOH, TEOpUsl, aHaJIU3, CHUHTES,
Kinaccu(uKanus, MEePUOAUYHOCTh, HAOIIOACHUE, HKCIEPUMEHT, MOICIHPOBAHHUE, H3MEPEHHE, MOEIb,
SIBJICHHE, TTAPHUKOBBIHN 3 (EKT, TEXHOIOTHUS, MATEPUAIIBI.

®dusnka: mMarepus, aToM, 3JIEKTPOH, NMPOTOH, HEMTPOH, MOH, HYKJIMJ, H30TOIbI, PaJlOAKTUBHOCTb,
MOJIEKYJIa, JEKTPUYECKUN 3aps]], IPOBOJHHUKH, TOJYIIPOBOAHUKH, TUAIEKTPUKH, (POTORIIEMEHT, BELIECTBO,
T€N0, 00BbEM, arperaTHOe COCTOSIHME BELIECTBA, I'a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAININYECKasl PEIIETKA,
CIUIaBbl, (PU3MUECKUE BEIMYMHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IIBI,
CounHize.

buonorusi:  gorocuHTe3, AbIxaHue, Ouocdepa, HIKOCHCTEMa, MHUHEpallbHble  YyA0OpeHwUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOAbI, TIOJIE3HBIE HCKOMIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI IIO XMMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJBTATbBI

JINYHOCTHBIE PE3YNbTaThl OCBOEHUS MPOTPAMMbl OCHOBHOTO 001Iero oOpa3oBaHMs IOCTUTAIOTCS B
xo/e OOy4YeHHsT XMMHH B €IUHCTBE YYEOHOW W BOCHUTATEIHHOM JEATEILHOCTH B COOTBETCTBUM C
TPaJAULIMOHHBIMU POCCUUCKUMH COLMOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSMHU, IPUHATHIMU
B 00IIleCTBE MpaBIJIaMU U HOPMaMHU TOBEJCHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HaHU S, CAMOPA3BUTHS
U COIMATHM3AIMN 00YJIaroITUXCsl.

JINYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCA PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IECHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
YacTH:

1)maTpuoTu4ecKoro BOCIUTAHUA:

[IEHHOCTHOTO OTHOILICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIIENIHIO,
MOHUMAHUS 3HAYEHUS XWMHUYECKOW HAyKH B JKU3HHM COBPEMEHHOTO OOINeCTBA, CIIOCOOHOCTH BIAJETh
JOCTOBEPHOU MH(OpMaIHel 0 MEPEeTOBBIX TOCTHKEHUSX U OTKPHITUSAX MUPOBOW U OTEUYECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOUCTBE MUpA U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUS O COLMAIBHBIX HOPMax M MPaBUJIAX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOU, yueOHO-UCCIIE0BATEIhCKOM, TBOPUECKOM
U IPYTUX BUJAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM EATEILHOCTH TP BHITIOJTHEHUN

9



yueOHBIX, IO3HABATENbHBIX 3a/lad, BBIOJHEHUH XHMHUYECKHUX ODKCIEPUMEHTOB, CO3/aHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIIM B MPOIECCE ITOW yueOHOU JesITeNbHOCTH,
TOTOBHOCTU OLIEHHMBAaTh CBOE MOBEIACHUE U TMOCTYNKHU CBOMX TOBApUILEH C MO3UIMU HPABCTBEHHBIX U
MPAaBOBBIX HOPM € YYETOM OCO3HAHMS MTOCIEACTBUI TOCTYIKOB;

3)IeHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHUECKHE IIPEACTABICHHUS O BEIIECTBE W XHUMHMYECKOM pPEaKUUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABJISIOLIME OCHOBY JUIsl IIOHMMAaHUS CYIIHOCTH Hay4HOU
KapTUHBl MHUpA, MPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSI TMPHUPOJIbI, B3aUMOCBS3IX
YeJIOBEKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B IMO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

M03HABATENIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA IMOJYYEHHE HOBBIX 3HAHUI MO XMMHUHU, HEOOXOIUMBIE
s OObACHEHHS HaONIONAEMBIX MPOIIECCOB U SBJICHWI, I03HABATEIbHOW, WH(POPMALMOHHON U
YUTATEIBCKON KYJIbTYphl, B TOM YHKCJIE HABBIKOB CAMOCTOSITEILHOW pabOThI ¢ YYEOHBIMH TEKCTAMU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUYECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUM;

UHTEpeC K OOy4eHHI0 U TMO3HAHHIO, JII0OO3HATENbHOCTb, TOTOBHOCTb U CIHOCOOHOCTH K
caMOoOOpa3oBaHMIO, MPOEKTHOW M  HCCIEIOBATEIBCKOM  NEATETBbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIECHHOCTH M YPOBHS OOY4EHHS B JaJIbHEHUIIIEM;

4)(popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HaHUE IEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 JKU3HM, OCO3HAHUE NOCIEACTBUM W HENPUSTHE BPEAHBIX IPUBBIUEK (YNOTpeOIeHUS
AJIKOTOJISI, HAPKOTHKOB, KyPEHHS), HEOOXOMMOCTH COOIOICHUS MPaBHI 0€30MaCHOCTH NPU OOpPAICHUU C
XMMHYECKUMHU BEUIECTBAMH B OBITY U peallbHOM KU3HU;

5)TpyaoBOro BOCHUTAHMA:

MHTEPEC K MPAKTUYECKOMY M3YyUEHHUIO MpoQeccuil U TpyAa pazIudyHOIro pojia, YBaXKEHHUE K TPYyAY U
pe3yibTaTaM TPYAOBOM JAEATEIBHOCTH, B TOM YHMCIIE HAa OCHOBE INPUMEHEHHs IPEIMETHBIX 3HAaHUHU IIO
XUMHH, OCO3HAHHBIH BBIOOp WHIUBUAYATbHOW TPACKTOPUH MPOAODKEHUS 00pa3oBaHUS C y4E€TOM
JTUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIEUIHOM
npoeCCUOHATBHON AEATENbHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHanbHOM cpene;

6)3K0/10rM4eCKOr0 BOCTIUTAHUSA:

9KOJIOTHYECKH IIesieco00pa3Hoe OTHOLIEHHE K MPUPO/e KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYLIECTBOBAHMSI, IMOHMMAaHME LEHHOCTH 3JI0pOBOro M Oe3zomacHOro oOpa3a >KH3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHHE LIEHHOCTH COOJII0IEHUS
MpaBJI 0€30MaCHOTO TOBEIEHUs TTPHU PaboTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBbIO
U KM3HH JIIOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHWS, TOJIydaeMble TMPU HM3YYCHHH XUMHUH, JUIsl PEIICHHsS 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEH NPUPOJHOW CPENOil, I TOBBIIMICHUS YPOBHS SKOJOTHYECKOW KYJIBTYPHI,
OCO3HaHUs TI00aIBHOrO XapaKTepa SKOJIOTHUECKUX MPOoOIeM U MyTel MX pelleHHs MOCPEICTBOM METOIOB
XUMHUHU, OKOJOTMYECKOTO  MBILIUIEHUS, YMEHUS PYKOBOJACTBOBaTbCS WM B  I03HABaTEJIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHON MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe meTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBIC 71 (OPMUPOBAHUS MUPOBO33PECHHS
oOIIeHayYHbIE TOHATHS (3aKOH, TEOpHSs, MPHHIIUI, TUNOTe3a, (akT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
JpYyTo€.), KOTOPbIE MCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX MpeIMeTax M IMO3BOJISAIOT Ha OCHOBE
3HAHUW U3 ATHX NOpeaMeToB (OpMHUpPOBaTH MPEACTABIEHUE O IEIOCTHOW HAyyHOW KapTUHE MHpa, U
yHHUBEpCaIbHbIE Yy4eOHbIE NeHCTBUS (TMO3HABATENbHBIC, KOMMYHUKATHUBHBIE, PETYISATUBHBIC), KOTOpHIC
obecnieunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITENIFHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
yueOHOM NeSTENbHOCTH.
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ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3zoBble Joruyeckue aeiicTeus:

YMEHHUSI UCII0JIb30BaTh MPUEMBI JIOTMYECKOI0 MBILIUIEHUS IIPU OCBOGHUU 3HAHWM: PacKpbIBaTh CMBICI
XUMHUUYECKUX TMOHATUM (BBLAEIATh MX XapaKTEpHbIE MPU3HAKH, YCTaHABJIMBATh B3aUMOCBSA3b C JPYTMMHU
MOHATUSIMH ), UCIIOJIb30BaTh MOHATUSA 111 OOBSICHEHUS OT/AEIbHBIX (DAKTOB U SBJICHUMN, BBIOMPATh OCHOBAHMSI
U KpUTEpUH Ui KJIACCU(PHUKAIMM XUMHUYECKUX BEIIECTB W XUMHUYECKUX peakUui, yCTaHABIUBAaTbh
IIPUYMHHO-CJIEICTBEHHbIE CBSI3M MEXIy OOBEKTaMU M3Y4YEHMs, CTPOMUTb JIOTMUECKHUE PpaCCYXACHUS
(MHIYKTUBHBIE, A€TYKTUBHBIE, 110 aHAJIOT'MH ), AEJaTh BbIBObI U 3aKIIOUCHMUS;

YMEHUE IPUMEHATh B MpoOLEcce I03HAHMA MOHATUA (MpEeAMEeTHbIE M  MeTalpeAMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMHHU, ITPEOOPa30BbIBATh IIMPOKO MPUMEHSEMBIE B
XMMUU MOJICTIbHBIC TIPE/ICTABICHUS — XMMUYECKMHA 3HAK (CHMMBOJI 3JIEMEHTa), XUMHYecKas (opmyna u
YpaBHEHHE XUMHUYECKOW pEeaKIuy — TPU PEIICHUH Y4eOHO-TIO3HABATENbHBIX 33734, C Y4YETOM OTHUX
MOJICJIBHBIX MPEICTABICHUH BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH U3y4aeMbIX 00BbEKTOB
— XMMUYECKHMX BEIIECTB U XMUMMYECKMX pPEAaKIHMH, BBIBIATH OOLIME 3aKOHOMEPHOCTH, INPHUYUHHO-
CJIEICTBEHHBIE CBSI3M U IPOTUBOPEUMS B U3yYAEMBbIX IPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarebckue 1elCTBUS:

YMEHHUE HCIIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KAaueCTBE MHCTPYMEHTA IIO3HAHHUSA, a TAaKXe B
Ka4yecTBE OCHOBBI JUIsl (GOPMUPOBAHUS TUIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHrue OIbITa 10 IUIAHUPOBAHWIO, OPraHU3alMU W  TPOBEICHHUIO  yYCHHUYECKUX
SKCIIEPUMEHTOB, YMEHHUE HA0II0AATh 32 XOJ0M IIPOIlecca, CaMOCTOSATENBHO IPOTHO3UPOBATh €r0 Pe3yJbTarT,
(dbopMynupoBaTh 0000LIEHHS ¥ BBIBOBI 10 PE3yJIbTaTaM IMPOBEIEHHOIO ONbITA, UCCIEIOBAHUS, COCTABIIATh
OT4€T O IpoAeTIaHHo padorTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpATh, aHAJTM3UPOBATh U MHTEPIPETUPOBATh WHGOPMALMIO PA3IUYHBIX BUAOB H (HOpPM
IPEJCTABICHUS, IOJyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (Hay4HO-TONYJISIpHAs JIMTEpaTypa XHUMHUYECKOTO
COJIep’KaHusl, CIpaBOUHbIE MOCOOMs, pecypchl VHTepHEeTa), KpUTUYECKH OLIEHUBATh IPOTUBOPEUYMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATh pAa3JIMYHbIE METOJAbl M 3alpochl HpH MOUCKE U oTOope uHpOpMaluu U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOJMMBIX /s BBIIOJHEHMS YYEOHBIX M TII03HABaTEJIbHBIX 3a/ad
ONpeNIeIEHHOr0  TUMa, MpHOOpeTeHHe OomblTa B OONACTH  MCIOJIB30BaHUS  MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpO aKTUBHOTO UCIIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX
CHUCTEM, CaMOCTOSITENIbHO  BBIOMpATh ONTHMalbHYIO (QopMy MpeacTaBieHUs UHGPOpMaluu U
WITIOCTPUPOBATh pellaeMble 3a7a4l HECTOKHBIMU CXeMaMH, AUarpaMMaMu, ApyruMu (popMamu rpapuku u
UX KOMOUHAIMSIMU;

YMEHHE MCMOJIb30BaTh U aHAJIM3UPOBATh B IpoLEcCe YyUeOHOW M HCCIEA0BATENbCKON AEITEeIbHOCTU
MH(OPMALIMI0O O BIMSHUM IPOMBIIJIEHHOCTH, CEJIbCKOIO XO3sIiiCTBa M TpaHCIOpPTa HA COCTOSIHHE
OKPY’KaroILEeH IPUPOIHOHN CPEIBI.

KomMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe qelicTBHA:

YMEHHMS 33/1aBaTh BONPOCH! (B X0J/€ AMaIora u (WiM) AUCKYCCUH) M0 CYIIECTBY OOCYKIaeMON TEMBI,
(bopMyIHpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTENIBHO BBIIOJIHEHUS MTPEI0KEHHON 3a1auH;

YMEHHSI TPEICTABIATH IOJIYYEHHBIE DPE3YyJIbTaThl I103HABATEIBHOW JEATEIBHOCTH B YCTHBIX H
MIMCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPE3YyJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO SKCIIEpUMEHTA
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI TIO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

YMEHHSI Y4eOHOro COTpPYJHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOW ITO3HABAaTEIbHON W
UCCIIEIOBATENILCKON JIEITEIbHOCTH TPU PELICHUHM BO3HUKAIOUIMX IPOOJeM Ha OCHOBE Yuéra OOIIMX
MHTEPECOB U COTIACOBaHMs MO3ULMIA (00CYXIeHHS, 0OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALHS
COBMECTHBIX JICHCTBHI, ONpeieieHue KPUTEPUEB MO OLIEHKE KaueCTBA BHIMOJIHEHHON pabOThI U IpyTHE).
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PeryasiTuBHble yHHMBepcaJIbHbIE y4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEIBHO  ONPEAENATh LENu JACATENbHOCTH, IUJIAHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBAaTh M TpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESTEIbHOCTh, BBHIOMpaTh HamOolee
3¢ dEeKTUBHBIE CIIOCOOBI PEHICHUs] YYEOHBIX M MO3HABATENbHBIX 3a/1a4, CAMOCTOSTENLHO COCTABISATH HIIU
KOPPEKTUPOBATh MPEIIOKEHHBI AJTOPUTM JACUCTBUN NPHU BBIIOJHEHUH 3aJaHUM C YYETOM MOIy4YEHUs
HOBBIX 3HaHHI 00 M3y4yaeMbIX 00BbEKTaX — BEIIECTBAX M PEAKIUSIX, OLIEHUBATh COOTBETCTBHE MOTYy4YEHHOTO
pe3ysibTaTa 3asBICHHOM LI€JIM, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, Ipe/UlaracMble B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeameTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COJCpPXKAHUS, YCTAaHOBIEHHOTO
naHHOU (enmepanpHOM paboueii mpPOrpaMMoOid, BBIICISIOT: OCBOCHHBIC OOYYAIONIMMUCS HAy4YHBIC 3HAHWS,
YMEHHUS U CHOCOOBI JIeHCTBHA, cenuduyeckue Ui MpeIMeTHON 00iacTi «XUMHS», BHIBI I1ESTEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHUS, €r0 HMHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IUYHBIX
y4eOHBIX M HOBBIX CUTYallUsX.

K koHiy oOydyenus B 8 Kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX IMOHSTHUN: aTOM, MOJIEKYJa, XUMHUYECKUH 3JIEMEHT,
IIPOCTOE BEULIECTBO, CJIOKHOE BEILIECTBO, CMECh (OJHOPOAHAs M HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasl J0Jii XMMHUYECKOTO SJEMEHTa B COCIUHEHHH, MOJSPHBIA O0BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHUS, XUMHYECKas peaklus,
KJIacCU(pUKaLU peakUuil: peaklMd COEIMHEHHUs, PEaKLMHM Ppa3I0KEHUs, peaklud 3aMelIeHMUS,
peakiuu oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKIUH, TeIIOBOM 3(PPEeKT peakiuu, siApo aroma,
ANEKTPOHHBIN CIION aroma, aTOMHasi opOuTanb, paAuyCc aromMa, XMMUYecKas CBs3b, MOJSPHAS U
HEMoJIsIpHasi KOBAJIEHTHAs CBs3b, UOHHAs CBS3b, UOH, KaTHOH, aHUOH, PAcTBOP, MaccoBas A0S
BelecTBa (MIPOIICHTHAs KOHIIEHTpPAIUs1) B PaCTBOPE;

® JUUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH U MPUMEHSTH 3TU MOHATUS MPU
OMMCAHUU BEUIECTB U UX MPEBPALICHUN;

® CIIOJIb30BATh XUMHUYECKYIO CUMBOJIUKY I COCTaBJIEHHS (POpMyNn BEIIECTB W ypaBHEHUN
XUMHUYECKUX PEAKIUN;

® ONpeleNsTh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COECJUHEHUSX, CTENEHb OKHUCICHHS
3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAICKHOCTh BELIECTB K OINpENeNEHHOMY Kiaccy
COoeMHEHMH 1Mo GopMynaMm, BUI XMMHUECKON CBsI3H (KOBaJCHTHAs U MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

e packpsiBaTh cMbIci [lepuonnueckoro 3akona [I. MI. MenneneeBa: 1eMOHCTpUPOBAaTh IOHUMAaHUE
MEePUOJNYECKON 3aBHCHUMOCTH CBOWCTB XUMHYECKMX JJIEMEHTOB OT HX TIOJIOKEHUS B
Ileproguueckoii cucreMe, 3aKOHOB COXPAHEHUsSI MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHAa ABOTaJipo;

® ONUCHIBATh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuonnyeckoil cUCTEMBl XMMHYECKHUX
AJIEMEHTOB: pa3InuaTh MOHATUS «TJaBHas moarpymnna (A-rpymnma)» u «nobounas noarpymnna (b-
rpymna)», Majble U OOJIbIINE MEPUOJIbI, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B Tabiuliie
«Ilepuognyeckas cucrema xumuueckux »diemeHToB [[. WM. MengeneeBa» ¢ 4YUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMMYECKHX JJIEMEHTOB (COCTaB W 3apsj sijapa, ooiiee
YHCIIO0 3JIEKTPOHOB U pacrpeiesieHne UX MO 3JIEKTPOHHBIM CJI0sIM);

e KJaccu(UIUPOBATh XUMHUYECKUE IJIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XMMUYECKHE pPEaKIUH
(10 YMCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILECTB, MO TEIIOBOMY 3P PEKTY);
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XapakTepu3oBaTh (OMUCHIBATh) OOILIME XUMHYECKHE CBOICTBAa BEIIECTB PA3TUYHBIX KIACCOB,
MIOATBEPK1asi ONMCAHNE IIPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMUYECKUX
pEeaKInii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4ECTBEHHOI'O COCTABA, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIIO
XMMHUYECKOI0 3JIeMEHTa MO0 (OopMylle COECIUHEHHs, MACCOBYIO JOJIO BELIeCTBa B PacTBOpE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIniy;

IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHHUE,
0000111eHre, CHCTEMAaTH3alINI0, KJIACCH(PHUKAIINIO, BHISIBJICHNE IPUYNHHO--CIICICTBEHHBIX CBSI3EH —
JUIS U3y4EHUs CBOMCTB BELIECTB M XUMHYECKHX pPEaKLUUi, E€CTECTBEHHO-HAy4YHbIE METOJbI
[I03HAHUs — HAOJI0IEHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT (pealIbHbIM U MBICIICHHBIN);
ClIeZIoBaTh INpaBHJIaM I10JIb30BAaHUSI XUMHUECKOW MOCYIOW U JIaOOpaTOpHbIM O0OpYJOBaHUEM, a
TaKXe MpaBuwiiaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLUSAMHU 110 BBIIOJIHEHHIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHHIO M COOMpaHHMIO Tra3000pa3HBIX BEIIECTB
(BomOpoa M KHCIOpOJa), MPUTOTOBJIEHUIO PAacCTBOPOB C OINpEAEHEHHOM MaccoBOM Jiosiei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M IMPOBOJUTh XHMHUYECKUE OKCIIEPUMEHTBI IIO
pacro3HaBaHMIO pPAcTBOPOB WIENOYEH M KUCIOT C T[OMOLIbIO HMHJIMKATOPOB  (JIAKMYC,
beHondTanenH, METUIOPAHXK U APYTHE).

K koHiy oOy4yeHus B 9 Kjacce mpeaMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)kaTb
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX IMOHSITHNA: XMMHUYECKUH AJIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTMOH, AaHWOH, IIPOCTOE  BELIECTBO,  CIIO)KHOE  BEIIECTBO,  BAJIEHTHOCTD,
NIEKTPOOTPHULATENILHOCTD, CTENEHb OKHUCIICHUS, XMMHMYECKas peaklys, XUMHUYECKas CBs3b,
TEIUIOBOU A(PQEKT peakiiy, MOJb, MOJSAPHBIH 00BEM, pacTBOP, AIIEKTPOIMTHI, HEIIEKTPOIHUTHI,
NEKTPOJIUTUYECKAsT JIUCCOLMALINAS, pPEaKIMM HOHHOIOo OOMEHa, KaTajau3arop, XHUMHUYECKOe
paBHOBecHe, 00OpaTUMbIe U HEOOpaTUMBble pPeaKluH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH,
OKHCIIUTEb, BOCCTAHOBHUTEIb, OKHUCIEHHWE M BOCCTAaHOBJEHHE, AIOTPONHs, aM(OTEpHOCTb,
XUMHYECKas CBA3b (KOBaJIEHTHAs, HIOHHAs!, METAJNINYECKas ), KpUCTAIIINUYecKas peréTka, Koppo3us
METaJUIOB, CIUIABbI, CKOPOCTh XMMUYECKON PEaKLUH, IPEAeNIbHO JonycTuMas KoHueHTpanus [1JIK
BEIIECTBA;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMUYECKUX MOHSATHI M MPUMEHATh 3TU MOHATHS HpU
OIMCAaHNU BELIECTB U UX NPEBPALLEHUN;

HCIOJIb30BaTh XMUMHMUYECKYI0 CUMBOJIUKY JUIS COCTaBJIEHHUS (OpPMYJ BELIECTB U ypaBHEHUI
XUMHYECKHUX PEAKIIN;

ONPEACIATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XHMUYECKUX DJIIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOTO COCTaBa, INPHUHAUIEKHOCTH BEIECTB K ONPENEIEHHOMY KJIAcCy COEAVMHEHHMH I10
¢dbopMynaM, BUJI XUMUYECKOM CBSI3U (KOBaJE€HTHAas, MOHHAs, METalJInyecKas) B HEOPraHUYEeCKUX
COEUHEHMX, 3apsA] MOHA MO XUMHUYeCKoW (opmyre, xapakTep Cpelsl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COSAUHEHHUH, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOTO BELIECTBA;
packpsiBaTh cMmbich [lepuoanueckoro 3akoHa [[. WM. MeHneneeBa M JAEMOHCTPUPOBATH €r0
MOHMMAaHME: ONMCHIBaTh M XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoanueckoil cucTeMsl
XUMHAYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHas noArpynna (A-rpynma)» u «moOouyHas
noarpynna (b-rpynma)», maneile u Oonbllive MEPHOJBI, COOTHOCHUTH O0O3HAYEHMs, KOTOpPbIE
UMEIOTCS B NEPUOAMYECKON Talnuile, C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOECHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi/l A1pa, o0IIee YUCIIO JIEKTPOHOB U paclipeieieHue X Mo
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ANEKTPOHHBIM CJIO0SM), OOBICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 2JIEMEHTOB U UX
COEMHEHMI B Mpezienax MajblX MEPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE HJIEMEHThI, HEOPTaHWYECKUE BEIECTBA, XMMHYECKHE DPEaKIHH
(110 YKCITy M COCTaBY y4acCTBYIOUIMX B PEAKIIMU BELIECTB, MO TEIIOBOMY 3 (eKTy, 0 N3MEHEHHIO
CTENEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATh) O0IMME M crenupuueckne XUMHUYECKHE CBOWCTBA MPOCTBHIX H
CJIOKHBIX BEIIECTB, MOATBEPKIas OMUCAHUE MPUMEPAMH MOJEKYJISPHBIX U MOHHBIX ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

COCTaBJISATh YPaBHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALMHN KUCIIOT, IIEI0Yed U CoJiel, TIOJIHbIE U
COKpalIEHHbIE YpaBHEHHsI peakluil MOHHOro OOMEHa, YpaBHEHHUS DPEaKIHMi, MOITBEP:KIAIOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEACTBOM COCTaBICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS, BO3MOKHOCTU NMPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUM B Pa3IMUHBIX YCIOBUSIX;

BBIUYUCIIATH OTHOCHUTENBbHYIO MOJEKYISPHYI0 U MOJSPHYIO MAacChl BEIIECTB, MAaCCOBYIO [OJIIO
XUMHUYECKOIO 3JIEMEHTa IO (opMysie COeAMHEHMs, MacCOBYIO [IOJII0 BEIECTBA B pPacTBOPE,
IIPOBOAUTH PAcU€ThI [0 YPAaBHEHHIO XUMUYECKOM peaKkuy;

coONIr0IaTh TpaBWIIA TMOJB30BAaHUS XUMHUYECKOW MOCYAOH M J1a00opaTOpHBIM O0OOpYHOBaHHEM, a
TaKk)ke mpaBuiia oOpalleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHHUIO
1abOpaTOPHBIX XUMHUYECKHX OMNBITOB MO TMOJMYYEHHIO M COOMpPaHHI0 Tra3000pa3HbIX BEIIECTB
(aMMHMaKa U yriaeKucioro rasa);

MPOBOAWTh pEaKUWH, TMOATBEP)KIAIONINE KAueCTBEHHBIM COCTaB  pAa3JIMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpoMHI-, WOAWA-, KapOoHaT-, ¢ocdar-, cCHIMKaT-,
cynbdar-, TMAPOKCUA-UOHBI, KATUOHBI aMMOHUSI U HOHBI U3YyYEHHBIX METAJIJIOB, TPUCYTCTBYIOIINE
B BOJHBIX PACTBOpPaX HEOPTaHMUECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE ONEpAllMi MBICIUTEIbHON AEATEIbHOCTH — aHallu3 U CHUHTE3, CPaBHEHUE,
00001IeHNe, CHUCTeMAaTU3alllI0, BBISBICHHE NMPUYMHHO-CIECICTBEHHBIX CBS3€H — AN HU3YYCHHS
CBOMCTB BEILIECTB W XHMHYECKUX pEAKIMil, €CTeCTBEHHO-HAY4YHbIE€ METOAbl IO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJIEINPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICIICHHBII).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandyecTBO YacoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (UU(poBbHIE)
KonTposabHbie IpakTuyeckue
n/n NporpamMmMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznea 1.1lepBoHavyajibHble XUMHYECKHE MOHSITHS
X — o
1.1 ecifziosﬂzziia; 12 ;Ilil;;zecxoﬁ 5 2 bubmmorexa [JOK
' p https://m.edso00.ru/7f41837c
NIESITENILHOCTH YeJ0BeKa
bu6mmoreka [IOK
1.2 B 15
CIUCCTBA M XHMHHICCIHE peakiin https://m.edso00.ru/7f41837c
Htoro no pazneny 20
Pa3nes 2.BakHeiimme npeacTaBuTe/ M HEOPraHMYECKHX BeIeCTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuorexa [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucinorax u 3 1 bubnnorexa [JOK
' COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJTacChl 11 1 bubnuotexa [JOK
' HEOPTaHMYECKUX COCTUHEHUIA https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3.Ilepuoanuecknii 3axkoH u Ilepuognueckas cucrema xummnueckux 3jeMmeHToB JI. U. MenneneeBa. Ctpoenne aroMoB. XMMHYeCKas
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHN

3.1

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

7

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKUX 31eMeHTOoB Jl. 1.
Mennene-esa. CTpoeHue atoma

Xumudeckas CBI3b.

bu6mmoreka [JOK
3.2 O - 8 1
(HCIHITEIbHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKIIUU
Utoro no paznen 15 Bubmiorexa LIOK
pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOT'PAMME
9 KUIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kourpoabubie IIpakTHyeckue
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Paspnen 1.BemecTBo U XUMHYECKHE PeaKIIUA
[ToBTOpEeHME U yriaybieHne 3HaHUH bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnunoreka [JOK
' peakIuii https://m.edsoo.ru/7f41a636
DNEeKTPONUTHYECKAs JUCCOLIUALIMS. bubnmoreka [JOK
1.3 8 1 1
XUMHUYECKHE peaKkIiy B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2.Hemera/uibl U MX COeIMHEHU S
51 OO01mmas XxapakTepruCcTHKa XUMUIECKUX 4 1 bubnmoreka [JOK

anemeHToB VIIA-rpynmel. ["agorens

https://m.edso0.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OOm1ast XxapaKTepUCTHKA XUMUYECKHX

bubmuoreka [JOK
2.2 VIA- ) é
saementos VIA-rpynmbi. Cepa i € 6 https://m.eds00.ru/7f41a636
COCONHCHUA
00
23 | onewcmron VAspymma, Asor, gocgopumx | 7 BuGauorera LIOK
' TPYTHIRL A3OT, P https://m.eds00.ru/7f41a636
COCONHCHUA
et 8
' . Py ) pos https://m.edso00.ru/7f41a636
KPEMHHUH ¥ UX COCIUHCHHUS
Wroro mo paszneny 25
Pa3zgen 3.MeTa/iIbI M BX COeTHUHEHUSA
bubmuoreka [JOK
3.1 006 % 4
HIHE CBOMCTRA METAILTOB https://m.edsoo0.ru/7f41a636
3.2 Baxueiine MeTaibl 1 UX COSIUHEHUS 16 bubmmotexa [JOK
' 4 https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4.Xumus u okpyxkaomas cpeaa
4.1 BemlectBa 1 MaTepuansl B JKU3HU YeJIOBEKA 3 bubmorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 2 bubmmorexa [OK
p P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 67
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBo 4yacoB Jlara JIeKTPOHHBbIE U(PPOBHIE
i Tema ypoka Konrpouabsnsie IIpakrnuyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3yYeHUS
padoThbI padoThbI pecypcbl
[Ipenmer xumuu. Poias XuMuUM B 5KU3HU bu6mmoreka [IOK
1 1 06.09.2023
yesioBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 I1 1 7.09.202
OHSTHE O METOJIaX ITO3HAHUS B XUMHU 07.09.2023 https://m.edsoo.ru/ffod227e
. szgzpl:ezxaﬂ pa60TZ Ne 10<6<H;)aBeHna 123.6OTI)I . . 13092023 Bu6morexa LIOK
B TOPHUHU U IIPUEMBI HUS .09.
Habopatop P patll https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0OBAaHUEM
4 YucTele BellecTBa \I’/I cmecu. CrocoObl 1 14.09.2023 bu6mmoreka [IOK
pasjiesicHust cMecei https://m.edsoo.ru/ff0d26ca
I1 02 «P
5 1\14) aKT; ?ﬁﬁfﬂﬁmi nju 131? eif it 1 1 20092023 ~ Dwonmoreia LOK
emece PHMEpE OTHC OBAPCHHO T https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
A 1 21.09.202
6 TOMBLH MOJICIY IR 09.2023 https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 97 09.2023 bu6mmoreka [JOK
XAMWUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 I1 1 28.09.2023
POCTRIC H CHOIKHRIC BEMIECTRa https://m.edsoo.ru/ff0d2a6¢
bu6mmorexa [IOK
A - 1 4,10.202
o TOMHOMOTICKYIIAPHOS yHetue 04.102023 1 tins://m.edsoo.ru/ffod2d50
3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB.
b K
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 05.10.2023 Hbmorexa L1O

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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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
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11 OTtHOcuTeNbHAs aTOMHAs Macca. 11.10.2023 bubnmoreka [JOK
OTHOCHUTEIBHAS MOJICKYJISIPHAS. Macca o https://m.edsoo.ru/ff0d323c
MaccoBast 101 XMMHYECKOr0 DJIEMEHTA B bu6mmoreka [IOK

12 COEIMHEHUH 12.10.2023 https://m.edsoo.ru/ff0d350c
KommuectBo Bemectsa. Mois. MossipHas bubmumoreka [IOK

13 Macca 18.10.2023 https://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMUYECKUE SBJIICHHUS. bubmuoreka [JOK

14 19.10.2023
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Hakuy 1 ycioBus NpOTEKaHUS bubnnoreka [JOK

15 25.10.2023
XUMHYECKHMX PEaKIUii https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK

16 26.10.2023
XUMHUYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Beraucienus konudecTBa, MacChl ?CHICCTBa o 08.11.2023 bu6mmoreka [IOK
YpaBHCHHUSIM XUMUYCCKHUX PEAKITHiA https://m.edsoo.ru/ff0d5708

18 fﬂaCCHHH(bEI;HH}; );HTKHZZC: H);hlzemﬁ; 09.11.2023  Dnbamorea LIOK

COCMIHEHI, PAsTOAEHIL, SAMCTICHI, o https://m.edsoo.ru/ff0d3f34
obmMmeHa)

19 1\1[{ ixf OnM 0};10(;0?)6_6\/1{ ef;mn 15112023 ~ Pnomoreia LIOK
FHIITONEAHCT. 1700 er © o https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIHsI 3HAaHHHA

20 KonTponbnas padora Nel no teme «BermectBa 16.11.2023 bubnnoreka [JOK
U XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bosnyx — cmechk razos. CocTaB Bo3ayxa.

bu6mmorexa [IOK
21 K — . 22.11.202
HCIIOPOJ] — DJIEMEHT M ITPOCTOE BEMIECTBO 023 https://m.edsoo.ru/ffod448e
O30H
OuznyecKkue 1 XUMUIECKHE CBONCTBA
bubmuorexa [JOK

22 KHCII0poJia (peakliuy OKUCIIEHUS, TOPEHHUE). 23.11.2023 httos://m.edso0.ru/ff0d4614
[TonsTHE 06 OKCHIAX

23 CriocoO0bI MOTy4eHUs KHCIOPO/Ia B 29.11.2023 bubnmoreka [JOK
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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1ab0paTopun U MPOMBIIUICHHOCTH.
[IpumeneHnue kucnopoaa

TennoBoii 3 PeKT XUMUIECKON peaKInu,

https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
24 MOHSATHE O TEPMOXHUMHYECKOM YPAaBHCHHH, 30.11.2023 https://m.edsoo.ru/f0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIHIX
e gommB(; (H:(l)TI), yroJib U MegaHl. 06 12 2093 BuGmmorexa LOK
ATPIASHEHNE BOSAYRA, CHOCODEL €0 o https://m.edsoo.ru/ff0d4c4a
IPe0TBPALCHHS
IT 0
) . ﬁaxmqecxaﬂ paZOTa Ne 3 o Teme 07 12 2003 Butmorexa LOK
OLYHICHILE I COPHPAIHE KHETOPOa, o https://m.edsoo.ru/ff0d4ae2
U3yUYCHHE €r0 CBOHCTBY
97 Bonopoa — sneMeHT u npocToe BEIIECTBO. 13.12.2023 bubnuorexa [JOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 Ddu3znyecKrue U XMMHUYECKHE CBOMCTBA 14.12.2023 bubmuorexa [JOK
Bojiopojia. [IpumeneHue Boopoia https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [TonsATHE O KHCIOTAX U CONAX 20.12.2023 https://m.eds0o.ru/ffod50d2
Cnoco0sI 1oTy4eHust BOAOPO/Ia B bubnuoteka [JOK
30 21.12.2023
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 fﬁaimq;;mi paz(;ITZIJfIi 4BH0 TeMea 27122023 ~ Duommoreka LOK
OLYHICHIIE T CODHPAMHE BOAOPOE, o https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
. n bubnmnoreka [JOK
32 MonsipHblii 00bEM ra3oB. 3akoH ABOTaJpo 28.12.2023 https://m.edsoo.ru/ffod542e
B | renmocs mmsemony oy 1001204 PnGmoTera LOK
SOy RO Y o https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIH 00bEMY
34 Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO 11.01.2024 bubnmoreka [JOK

peaKIMu Ha OCHOBE 3aKOHA 00BEMHBIX

https://m.edsoo.ru/ff0d5708
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OTHOIIEHWI Ta30B

. bu6mmoreka [IOK
35 Ddusnyeckre 1 XUMHUUYECKHAE CBOIICTBA BOIBI 17.01.2024 https://m.edsoo.ru/ffod587a
. bu6moreka LIOK
36 CocraB ocHoBanwuii. [ToHsTHE 00 MHIMKATOpPAX 18.01.2024 https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHnbie u
bubmuoreka [JOK
37 HEHACBIIICHHbIE pacTBOPbI. MaccoBas 107s 24.01.2024 https://m.eds0o.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
o HHpaKTI/I‘IeCKa}I pabota Ne 5 o Teme ) ) -~ Bu6miorexa LIOK
« pHFOTf)BneHI/ie paCTBOI?'OB C omnpenenéHHon .01. https://m.edsoo.ru/ffod5eba
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTpomnbnas pabora No2 mo teme 31.01.2024 bubnnoreka [JOK
«Kucnopoza. Bomgopoa. Boma» https://m.edsoo.ru/ff0d6342
Oxkcupl: coCTaB, KiacCU(UKAIINS, bu6mmoreka [IOK
40 01.02.2024
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHUYECKHE CBOMCTBA
bu6nmoreka [JOK
41 7.02.2024
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 07.02.20 https://m.edsoo.ru/ffod664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KiaccuduKarus, 08.02.2024 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyueHne n XMMU4YECKHE CBOMCTBA bubnnoreka [JOK
4 14.02.2024
3 OCHOBaHU 02.20 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccuduxarmus, bubmuorexa [JOK
44 15.02.2024
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
. bubnuorexa [IOK
45 [TonydyeHnne n XUMHUYECKUE CBOWCTBA KUCIIOT 21.02.2024 https://m.edsoo.ru/ffOdfee2
46 Comnu (cpennue): HOMCHKJ‘IaT}:pa, CIIOCOOBI 99 02.2024 bubnmuotexa [JOK
MOJyYEeHHUsS, XUMHUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpakTuyeckas padora Ne 6. Pemenue 28.02.2024 bubnuoreka [IOK
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SKCHICPUMCHTAJILHBIX 3a/1a4 110 TCMC
«OCHOBHBIE KJIACCHI HCOPraHNM4YCCKUX

https://m.edso0.ru/00ad9b7c

COCIUHCHUIT
48 ['enernueckas CBsI3b MEKIY TnaccaMI/I 99.02.2024 bu6mmoreka [IOK
HEOPraHUYECKUX COSTMHCHUI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 06.03.2024 https://m.eds0o.ru/00ad9ch?
KonTposabnas padora Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
50 . 07.03.2024
KJIaCChl HEOPTaHMYECKHUX COCAMHEHHN" https://m.edsoo.ru/00ad9ela
o [TepBbie MOMBITKH Knaccnl(%)lnxaunn 13.08.202 BuGmmorexa LOK
XUMHUYECKHX dJIeMeHTOB. [ToHsATHE O TpyIax .03. https://m.edso0.ru/00adoffa
CXOJHBIX JIEMEHTOB
- [Tepuoaundeckuii 3aK0oH U Hepnonzqeg(aﬂ 14039004 BuGmmorexa LOK
cHCTeMa XUMHYECKHUX dneMeHToB /1. U. .03. https://m.eds0o.ru/00ada52c
Menneneena
bu6mmoreka [IOK
53 IT 20.03.2024
CPHOABL, TPYHIIHL TOMPYTHIIET https://m.edsoo.ru/00ada52c
Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnuoteka [JOK
54 21.03.2024
H3oTomsl https://m.edsoo.ru/00ada342
TCMEHTOR ©ICPHOAMTCCKON CHETE T T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XUMHUECKOTO SHSMGHTa o BuGmiorexa LIOK
56 ero nosuoxeHuto B [lepuoguueckoil cucreme 04.04.2024
https://m.edso0.ru/00ada824
. . Menneneera
p YK . P . I T https://m.edsoo.ru/00ada96e
MenzeneeB — y4€HbIN, IEAArOT U TPAKIAHIH
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB 11.04.2024 bubmuorexa [JOK
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XUMHUYECKHUX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonnas xumudeckas CBs3b 1 17.04.2024 https://m.edsoo.ru/00adac34
bubmuorexa [JOK
K 1 18.04.2024
60 OBAJICHTHAS MOJIAPHAst XUMHYECKast CBA3b 8.04.20 https://m.edso0.ru/00adaab8
bubmuorexa [JOK
1 K 1 24.04.2024
6 OBaJICHTHAs HETIOJISIPHAsl XUMUYECKasi CBSI3b 04.20 https://m.edso0.ru/00adaah9
bubmuorexa [JOK
62 CreneHb OKUCIEHUS 1 25.04.2024 https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
63 OKHCITUTEIIEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 1 02.05.2024 https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIHN 1 08.05.2024 https://m.eds00.ru/00adb076
KonTponbnas padora Ne4 o teme «CtpoeHue bubnnoreka [JOK
05 aTroma. XUMHUECKAs CBA3b 1 1 15.05.2024 https://m.edsoo.ru/00adb486
PesepBHblil ypok. O60011eHNE 1 bubnnoreka [JOK
1 16.05.2024
66 CHCTEMaTH3aIns 3HAHHUH 6.05.20 https://m.edsoo.ru/00adb33c
PesepBHriit ypok. O600111eHNE U bubnunorexa [JOK
7 1 22.05.2024
6 CHCTEMaTH3aIns 3HAHHU 05.20 https://m.edsoo.ru/00ad9cb?2
PesepBHeiit ypok. O60011eHNE U bubnnoreka [JOK
68 1 23.05.2024
CHUCTEMATH3ALUs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 KJIACC
KoanuectBo yacos Jlata JJIeKTPOHHBbIE LU (]POBHIE
Nenn/m  Tema ypoka Konrpoabnsie IIpakruueckue o0pa3oBaTe/ibHbIE
Bcero U3y4YeHUd
padoThl padoTbl pecypcbl
1 Ilepuoanueckuii 3axoH. Ilepunoanueckas 1 04.09.2023 = bubmuoteka LJOK
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chcTeMa XUMHUYECKUX 3eMeHToB [[. 1.
MenneneeBa

3aKOHOMepHOCTI/I B U3MEHCHUH CBOICTB

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

bu6mmoreka [IOK

2 & 06.09.2023
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX https://m.eds00.ru/00adb6b6
MEPUOJIOB
3 Kinaccudukanus 1 HOMEHKIaTypa 11.09.2023 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xumuueckoit CB?I?I/I U TUIEI 13.09.2023 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
) «IToBTOpenue u yriay0neHue 3HaHu 18.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
Knaccudukanus XuMHIeCKUX peakIfi 1mo bu6mmoreka [IOK
6 20.09.2023
pasIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
, EnglTI/I: 2 CEOI;O:TH ngnq:ceKoOﬁ é)eaKHI/II/I. 25 00,2023 Bu6morexa LIOK
HSTHE O TOMOTEHHBIX U TeTEPOTCHHBIX .09.
P https://m.edsoo.ru/00adbe9a
peaKuusax
[ToHsTHE 0 XUMUYECKOM PaBHOBECHH.
@DaxTopHl, BAUSIOLUINE HA CKOPOCTh bubnnorexka [JOK
8 ” 27.09.2023
XMMHUYECKON PEaKIMu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 02.10.2023 bubnuorexa [JOK
peakuu https://m.edsoo.ru/00adcade
10 Teopust SNEKTPOIUTHUECKON TUCCOIMAIINY. 04.10.2023 bubnmnoreka [JOK
CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
bu6mmorexa [IOK
11 nu i 09.10.2023
OHHPIE YPABHCHIA Peaiciit https://m.eds00.ru/00add448
12 XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBaHMM 11.10.2023 bubmuoreka [JOK

B CBETE MPEJCTABICHUN 00

https://m.edsoo.ru/00add5d8
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BHGKTpOHHTquCKOﬁ JUCCoranmn

XUMHUYECKHE CBOMCTBA COJIEH B CBETE

. . bu6mmoreka [IOK

13 MPEACTABICHUH 00 AIEKTPOTUTHUECKON 16.10.2023 https://m.eds0o.ru/00addgh?

JIACCOLMAIIN
. bubnuorexa LIOK

14 [TonsTHe o rumpoIn3e coei 18.10.2023 https://m.eds0o.ru/00add9d4

bubmuorexa [JOK

1 i 23.10.202

5 O0001enne 1 cCUCTEMATH3AM SHAHUH 3.10.2023 https://m.edso0.ru/00addd12

16 [IpakTuueckas padborta Ne 1. «Pemienue 25 10.2023 bubnnoreka [JOK
OKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
K 02

17 «SEeTE: HifﬁinpfiiiiNncff Tlff em 08112023  Dnommoreka LIOK

P A HHat o https://m.edso0.ru/00addecO
XHUMHYECKUE PEaKIIMK B PACTBOPAX)»

18 OO01mmas XapakTeprCTHKA TaJIOTCHOB. 13.11.2023 bubnuorexa [JOK
XuMHUYECKHE CBOMCTBA HA IPHUMEPE XJIOpa o https://m.edsoo.ru/00addfe2
XUMHYECKHE CBOICTBA, II HUA A1,

» TOTYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 ?ﬁaimq;;m 13;6;2; i\; infbfe: i i 20112023 ~ Dnommoreia LIOK
. © y?e © COHO CHIOTRL, H3YHCHHE o https://m.edsoo.ru/00ade348
€€ CBOMCTBY»

21 BB;H;?HHE ) YIESTGHH;MI;T l\gnze;l;m 22112023 ~ Dnomoreta LOK
PEAKHI, eCi O 3 PEAreHton A o https://m.edsoo.ru/00ade488
H30BITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- 97 11.2023 bubnnorexka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnIoTponHbie MOIU(DUKAIINH CEPHI.

b K

23 Haxoxnenue cepbl 1 €€ coeTMHEHUN B 29.11.2023 nommorexa O

npupojae. XMMHYECKHUE CBOMCTBA CEpPhI

https://m.edsoo.ru/00ade64a
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CepoBonopo, ctpoeHue, Gpu3nuecKue u

bubmuoreka [JOK

24 04.12.2023
XMMHYECKHE CBOICTBA https://m.edso0.ru/00ade802
e iKCHI{;I Ce[e)BI. CepHa: KI/ICeJ'IOTa: 06 12,2003 BuGnorexa LIOK
U3UYECKUE U XUMUYECKHE CBONCTBA 12.
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKkllny, JIeXkKallle B OCHOBE
MIPOMBIIIJICHHOTO CIIOCO0a MOJTyICHHS bubmuorexa [JOK
26 . 11.12.2023
CEpHOM KUCIIOTHI. XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpebl COeTUHEHUSIMU CEPhI
97 Brrauciienne MaccoBoi 1071 BBIXOa 13.12.2023 bu6mmoreka [IOK
MPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OOmiast xapakTepucTrKa 1eMeHToB VA-
28 rpynmnsl. A30T, paclipocTpaHEHHE B 18.12.2023 bubnnorexa [JOK
npupoe, GU3nvIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMlxu/maK, ero pu3NYecKue U XuMHUYECKHEe 20.12.2023 bubnnorexka [JOK
CBOWCTBA, MMOJYYCHUE U PUMEHCHUE https://m.edsoo.ru/00adf004
30 Eﬁaimqf{;m;f;iizjf 3 e or 25.12.2023  Dromroreia LIOK
Ov yHeHue > U3YHEHHE €10 o https://m.edso00.ru/00adf180
CBOMCTBY»
A30THAas KuCoTa, €€ pru3nueckue u bubnnorexka [JOK
31 27.12.2023
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS
32 B KaueCTBE MUHEPAIbHBIX YA0OpEHUH. ) 10.01.2024 bubnnorexka [JOK
XUMHYECKOe 3arpsi3HEHUE OKPYKAoIIeH https://m.edso0.ru/00adf518
Cpebl COeTMHEHHSIMHA a30Ta
®dochop. Oxcun pochopa (V) u hochopnas
bu6 OK
33 KHCJIOTa, GU3HYECKUE M XUMHUECKHE 15.01.2024 nommorexa 1l

CBOMCTBA, OJIyYECHHE

https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue GochaToB B KaUeCTBE

bubmuorexa [JOK

4 0. 17.01.2024
3 MHHepaHBIjLIX ynoOpenuit. 3arpsisHeHne 01.20 https://m.edso0.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 VYraepon, pactipocTpaHEHHE B ngmpone, 99 01.2024 bubnuorexa [JOK
du3MuecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux Gpusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE 24.01.2024 bu6mmoreka [IOK
POOJIEMBI, CBSI3aHHBIE C OKCHUIOM YIIepoaa https://m.edsoo.ru/00adfebe
(V)
bu6mmoreka [IOK
37 & 29.01.2024
¥TOMBHA KHCIOTA 1 6C coti https://m.edso0.ru/00ae006¢
38 PI_II)SKTHZGCI;aﬂ pi&)za i\r 904 I;SaTeMe 31.01.2024 bubmmoreia LIOK
JTydeHUE YTIIEKUCIIOTO rasa. .01.
i yr " https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
R I 05022004 PrOTOTera LIOK
TAaHWUYECKUX B TBaxX Kak .02.
P B https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
bu6nmoreka [JOK
40 K i 07.02.2024
PEMHIIL I €10 COCANHEHI https://m.edsoo.ru/00ae080a
[IpaxTuueckas padbora Ne 5. Pemenue
41 3Kcnepmvv[eHTanLHLIx 3a/1a4 1o TeMe 12.02.2024 bubnuoteka [JOK
«BaxxHelnme HeMeTaIbl ¥ UX https://m.edso00.ru/00ae0bf2
COCTTUHEHUS
42 fﬁ:ﬁlﬁiﬁ gzioeTTﬁi Z/IIOI/I:(eMe 14.02.2024 ~ Promiorexa HOK
R https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
b K
43 3JIEMEHTOB — METaJIOB. MeTatnaecKast 19.02.2024 uonworexa O

CBsA3b U MCTAJNIMYCCKAA KPUCTAIINICCKAsA

https://m.edso0.ru/00ae103e
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pemérka. PU3NYeCKre CBOMCTBA METAJIIIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

. . bu6mmoreka [IOK

44 DNEKTPOXUMHUYECCKUIN Pl HAPSOKCHUNA 21.02.2024 https://m.eds0o.ru/00ae1156
METaJJIOB
OO6mue crnocoObl MOTYYeHHS METAILIOB.

45 CnaBsl. BBI‘II/ICJ'ICHI{H 110 YpPaBHEHUSIM 26.02.2024 bubnuorexa [JOK
XUMHAYECKHMX PEaKIUii, €CIIH OJHH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

bu6mmoreka [IOK

46 [ToHsATHE O KOPPO3UU METAILIIOB 28.02.2024 https://m.edso0.ru/00ae1278

bu6mmorexa [IOK

47 [lenounbie MeTaIIBI 04.03.2024 https://m.eds0o.ru/00ae14b2

bubmuorexa [JOK

48 OKcCHUIbI M TUAPOKCHUIBI HATPUS U KaJIUSI 06.03.2024 https://m.eds0o.ru/00ae14b2
[IlenouHoO3eMenbHBIE METAIUIBI — KAJTBIIUI U bubnuoteka [JOK

49 MarHuii 11.03.2024 https://m.edsoo.ru/00ae15e8

. bu6mmoreka [IOK
50 Baxueiimnme coequHEHNS KaJIbIIH 13.03.2024 https://m.eds0o.ru/00ae15e8
51 O06o0meHre u cucTeMaTr3aIs 3HaHUIA 18.03.2024
. N bu6mmoreka [IOK
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 20.03.2024 https://m.eds00.ru/00ae 1886
53 Hﬁﬁﬁiﬁiﬁ ?opf ;T;;Io 61,1112; o 01.04.2024  Dromoreia HOK
| 8 8 o https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK

>4 AroMHHHIL 03.04.2024 https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK

55 08.04.2024
THIPOKCH/IA https://m.edsoo.ru/00aelc64

56 Keneszo 10.04.2024  bubmmoreka [JOK
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Oxcupl, THIPOKCUIBI U conn kene3a (1) u

bu6mmoreka [IOK

57 1 15.04.2024
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o01IeHne U cucTeMaTU3aIys 3HaHUH 1 17.04.2024
59 iiafmﬁm;pmif ga7' P§ mee H: ) 1 22.04.2024 ~ Duommoreia LIOK
MEPUMEHTATIBHBIX 9 10 TEM .04.
P . A https://m.edso0.ru/00ae3de8
«BakHelIe MeTaIbl U UX COCTUHCHHS
BrruuciieHus o ypaBHEHUSIM XUMHUYECKUX
peaKIuii, €CIIM OJIMH U3 PEarcHTOB JIaH B
bubmuorexa [JOK
60 M30BITKE WITH COI[ep)KI/I:[ MIPUMECH. 1 24.04.2024 https://m.eds00.ru/00ae1 750
Brrauciienust MaccoBoO# 1011 BBIXOA
MPOAYKTA PEaKIHH
61 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 27.04.2024
62 KOHTpOJiI)Haﬂ pabota Ne4 o teme 1 06.05.2024
«BaxHei1e MeTayutbl 1 UX COCTUHEHUS
63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOM 1 08.05.2024 bubnmnoreka [JOK
’KU3HH YeJIOBEKa https://m.edso0.ru/00ae3f50
XHUMHUUECKOE 3arpsA3HEHUE OKPYXKarOLen bubnuoreka [IOK
64 1 13.05.2024
cpensbl https://m.edso00.ru/00ae4270
Ponb xumuu B perieHny 3K0JI0rHUeCKUX bubnnorexka [JOK
65 1 15.05.2024
npobiiem https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6o6iueHHe u 1 20.05.2024 bubnuoreka [IOK
CHCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblIil ypok. O6o6iueHHe u 1 99 05.2024 bubnuoreka [IOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 8 knacc/ ['abpuemnsta O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenscTBo «IIpocBemenue»
» Xumus, 9 ximacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO

«M3nparenbcTBO «lIpocBemenune»

METOJAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL
OEJEPAJIBHAA PABOYAS ITPOTPAMMA OCHOBHOI'O OBILEI'O OFPA3OBAHUMA XMW
(6a30BbIil YpOBEHbB)

(nns 8-9 kilaccoB 00pa3oBaTENbHBIX OPraHU3aLUi)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmorexa ITOK https://m.edsoo.ru
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https://m.edsoo.ru/

Ipeamer Xumus

Kaace

Yuureab Makapona B.E.

JIneTr KOppeKTHpPOBKH

KAJICHAAPHO-TEMATUYICCKOI'0O IVIAHUPOBAHUSA

2023-2024 yuyedHblii roa

Ne
ypoKa

Tema

KonuuectBo uacoB

110 IUIaHY

JIaHOo

[Ipnuuna
KOPPEKTUPOBKHU

Croco6
KOPPEKTHPOBKHU
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