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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1Mo XUMHM Ha YpPOBHE OCHOBHOTO O0OIEro oOpa3oBaHHs COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEeNbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanus, npenacraBieHHbix B @I'OC OO0O, a takke Ha OCHOBE (eaepalbHON pabodeil mporpaMmbl
BOCIHUTAHUS M C y4ETOM KOHIICTLMHU IMPENoJaBaHusl y4eOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma o XuMuM Ja€T MpPEACTaBICHUE O IENAX, O0IIel cTpaTrernu OOy4eHUs, BOCIIUTAHUS U
pa3BuTHA OOydalOlIUXCsl CPEACTBAMU YUEOHOro IMpelMeTa, YCTaHaBJIMBAeT 00s3aTeNbHOE MPEIMETHOE
coJiep>KaHue, MpeaycMaTpUBAeT paclpeiesieHue ero Mo KiaccaM W CTPYKTypUpOBaHHE N0 paszfesiaM U
TeMaM TMporpaMMbl 10 XUMHUHU, ONpPEAENseT KOJIMYECTBEHHbIE M KAYECTBEHHBIC XapaKTEePUCTUKHU
COJIEp’KaHUs, PEKOMEHJYEMYIO IOCJIEI0BAaTEIIbHOCTh W3YYEHHUS XHMHUU C Y4YETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuaromuxcs,
OTpesieNisieT BO3MOXKHOCTU TpeAMeTa JJs pealu3aluu TpeOOBaHHWM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeNpHON MPOTpaMMBl Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs, a Takxke TpeOOBaHUH K
pe3ynprataM OOydeHHs XUMHUM Ha YPOBHE L€l H3ydyeHus IpeIMeTa M OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATENIBHON IEATEIHHOCTH 00yYaIOIerocs o0 OCBOSHUIO yUeOHOTO COJIepKaHuU L.

3HaHHEe XUMHHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0ydYarollerocs, €ero
NPEJCTaBICHU O MaTepUAIBHOM EIWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMHUpPYEMbIE XHUMHUEH
MPEJCTABICHNUS O B3aMMONIPEBPALICHUAX SHEPTUH U 00 IBOJIOIHMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHUS
rII00ambHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSL YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MHUIIEBOU H
9KOJIOTMUYECKOM 0e30MacHOCTH, MPobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peann3aiiiil BO3MOKHOCTEH /71l CaMOPa3BUTHUS M JOPMUPOBAHUS KYJIbTYpPbI IHYHOCTH,
e€ o0melt U GyHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS K TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs, HAaBBIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOM  JESITENbHOCTH, SKCIEPUMEHTAIbHBIX UM  MCCIEA0BAaTENbCKUX YMEHUH,
HEO0OXOJIMMBIX KaK B IIOBCETHEBHOM KU3HH, TaK U B IPO(ECCHOHATILHOMN 1€ TEIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBAa€T OCHOBBI IIEJIOCTHOTO B3rIsfga Ha
€IMHCTBO TPHUPOJBI M UEJIOBEKa, SBISAETCSA OTBETCTBEHHBIM ATalloM B (OPMHUPOBAHUU ECTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0yYaroUInXcs;

croco0cTByeT (OPMUPOBAHHIO ILIEHHOCTHOTO OTHOLIEHWS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B SKOJIOTMUECKOE 00pa3oBaHNe 00yUYaIOIIUXCSl.

JlanHple HampaBieHHs B OOy4eHHHM XUMHUU OOECHEeUMBAIOTCS CHENU(UKON copep aHHs Y4eOHOTO
MperMeTa, KOTOPbIN SIBJSETCS MEeJarorMuecku aJanTUPOBAaHHBIM OTpakeHHEeM 0a30BOM HayKW XUMHUHU Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc Xxumum Ha ypoBHE OCHOBHOrO oOmero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOCHHE
00yUaIOIUMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPTaHMYECKON XMMHH U HEKOTOPBIX
OTJIETTbHBIX 3HAYMMBIX TTOHITHI OPraHUYECKON XUMHUH.

CtpykTypa coaepkaHus IPOrpaMMbl 0 XUMUK c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTr0 MOJIX0/a K €€
n3ydyeHno. CopaepxaHue CKJIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYECKO peakiuu. O0e 3THU CUCTEMBI CTPYKTYPHO OPTaHH30BAaHbBI MO MPUHITUITY
MOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunonnueckoro 3akona /[. 1. MenzneneeBa kak OCHOBHOI'O 3aKOHA XMMMUH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBIEHUN 00 ANEKTPOIUTHUECKON AUCCOIMAIIMH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUSA PacCMaTPUBAIOTCS HA OCHOBE AMIUPUYECKU MOJYUYEHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJIHOTO YPOBHS K JPYTroMy, BBIOJNHSS (YHKIUN OOBSICHEHUS U



MIPOTHO3UPOBAHUS CBOWCTB, CTPOEHHS M BO3MOYKHOCTEH IPAKTHYECKOrO NPHUMEHEHUS W IMOJIYyYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHme MporpaMmbl IO XMMHHU CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHYECKOH
COCTAaBJAAIOLICH HAYYHOW KapTUHBI MHpPA B JIOTHKE €€ CUCTEMHOW MHPUPOJbI, HUEHHOCTHOIO OTHOLICHUS K
Hay4HOMY 3HAaHUIO U METOJIaM IO3HAaHUs B Hayke. M3ydyeHne XuMuu NpouCcXOqUT ¢ IPUBJICUYCHUEM 3HAHUI
W3 paHee M3yYeHHBIX Y4eOHBIX MpeaMeToB: «Okpyxaroumui Mupy», «buomorus. 5—7 knacce» u «Pusnka. 7
KJIacC».

[Tpu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUYECKON NEATEIbHOCTU YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhl. 3afadya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUYECKUX 3HAHHM
— BaXHEHMUX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETUYECKHUX IMOJOXKEHHUH, TOCTYMHBIX 0000IIeHni
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAayKd, B NPUOOIIEHWHM K HAYYHBIM METOAAaM IIO3HAHUS IPH
M3YYEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH [MO3HABATEIbHBIX YMEHHH U MX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-HCCIEeN0BATENbCKON /1EATEeIbHOCTH, OCBOCHUH IMPaBUII
0e30macHOro 0OpalleHus ¢ BEIIeCTBAaMH B TOBCETHEBHOM JKU3HU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKue 1eNH, Kak:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPY/HUYECTBY, CaMOCTOSTEIHHOMY MPHHATUIO DEUICHWH, CIIOCOOHOM aJanTHpOBAaThCA K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaMpaBJICHHOCTh OOy4YEHUS Ha CHCTEMAaTHYECKOe MPUOOIIEHNE 00YJArOIIUXCS K CAaMOCTOSITENbHOM
MO3HABATENBHON AESITeNbHOCTH, HAYYHBIM METOAAM IO3HAHUS, (OPMHUPYIOIIUM MOTHBAIUIO U pPa3BUTHE
CIIOCOOHOCTEH K XMMHHU;

— obecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTBITAa Pa3HOOOpA3HOM
NeSITeNIbHOCTH, TIO3HAHMSI U CAaMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEOIIUX
YHUBEPCAIbHOE 3HAUECHHE JIJISl PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanue o0me (HyHKIMOHATFHOW M €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIIErOo MHUpA, UCMOJb3Yysl 3HAHUS U OMBIT, MOJyYE€HHBIE
OpU M3YYEHUU XUMMH, NPUMEHSATh UX MPH PELIEHWH MpoOJieM B TOBCEIHEBHOW >XU3HU U TPYAOBOU
NESITENIbHOCTH;

— (¢opMupoBaHHEe Yy O0OyYaromMXCi TYMAHHUCTHUECKUX OTHOIIEHUM, TOHUMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPaOOTKH SKOJOTMUYECKH LEeNecOO00pa3sHOro MOBEAEHUS B OBITY M TPYIOBOU
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 37J0POBbS M OKPYKAIOLIEH PUPOIHON CPELIbI;

— pa3BUTHE MOTUBAIMH K 00YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOGHHsI  OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis Hu
HaIpPaBJIEHHOCTH JaJIbHEHIIET0 00yUeHHUSI.

OO11ee yKcIo YacoB, OTBEAEHHBIX JJIS M3yYeHUsI XMMUU Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipeamer xumuu. Ponp XuMMUM B KU3HM 4ellOBeKa. XUMHUsA B CHCTeMe HayK. Tena u BeuiecTBa. dDu3nyeckue CBOWCTBA BEIIECTB.
ArperaTtHoe cocTosiHue BelecTB. [[oHsATHE 0 MeTo1aX Mo3HaHus B XUMHUU. YucTeie BeecTBa U cMecu. CriocoObl pa3/ieIeHusl cMecei.

ATOMBI U MOJEKYJbl. XUMHYECKHE 3JeMeHThl. CHMBOJBI XMMHMUYECKHUX 3JIEeMEHTOB. IIpocTeie M ciiokHblE BeniecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHHUE.

Xumnueckas popmyia. BaleHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA cOCTaBa BelecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOcUTEbHAs MOJIEKYJIsIpHas Macca. MaccoBas J10J1s1 XMMHUYECKOI'O JIEMEHTA B COEAMHEHHH.

KonungectBo Bemectsa. Moisb. MossipHast Macca. B3auMOCBs3b KOJIMYECTBA, MACChl M YHCIIA CTPYKTYPHBIX €IMHMIL BellecTBa. Pacuérel
1o (popMysaM XMMHUYECKHX COEAMHEHUH.

duznyeckue W XUMUYECKUE SBJICHUSA. XHMMUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPAaHEHUS MAacChl BEUIECTB. XUMHUYECKHE
ypaBHeHHs. Kiaccupukanuss XAMHYeCKIX peakiuii (COeIMHEHNS, pa3IoKeHHs, 3aMEIICHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKOW MOCYJ0H, MpaBUIaMu pabOThl B J1abOpaTopuu U mpuéMamu oOpalieHus ¢ J1adopaTopHbIM 000pYI0BaHUEM,
U3y4eHHEe U ONucaHue (PU3MUECKUX CBOMCTB 00pa3lloB HEOPraHMUECKUX BEIECTB, HAOM0IeHHEe PU3NUecKuX (TIaBieHUe BOCKa, TasHHUE JIbJa,
pacThpaHue caxapa B CTyIKe, KUIEHHE M KOHJEHCAlMsl BOJbI) M XUMHUYECKUX (FOPEHHE CBEYH, MPOKaJIMBAaHHUE METHOW IPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KMCIIOTOM) SIBIEHUMN, HAOII0JeHNe U ONMCAaHNWEe MPU3HAKOB MPOTEKAaHUSI XMMUYECKUX peakluil (pa3ioxkeHue caxapa,
B3aMMOJICIICTBUE CEPHOI KUCIOTHI C XJOpUIOM Oapusi, pasnokeHue ruapokcuna meau (ll) mpu HarpeBaHuM, B3aMMOJEHCTBHE JKele3a C
pactBopoM conu meau (I1), u3ydeHue crnocoOOB pas3zieneHusi cMeceil: ¢ MOMOIIBIO MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, TUCTUIUIALUS,
xpomaTorpadusi, IpoBeCHNE OYUCTKHU MMOBApPEHHOHN coJM, HAOMIOJEHUE U ONMCAaHUE PE3YyJIbTATOB MPOBEACHMS ONBITA, WIUTFOCTPUPYIOLIETO
3aKOH COXPaHEHMs MacChl, CO3JJaHle MOeNIel MOJIEKYJ (IIapOCTEPKHEBBIX).

Baskneiiiue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — aiaeMeHT u npocToe BemecTBo. HaxoxxaeHue Kkuciopo/ia B mpupoae, Gu3ndeckue u
XUMHUYecKkne cBoiicTBa (peakuuu ropeHusi). Okcunel. Ilpumenenune kuciaopona. CrocoObl MOIMy4YeHHsS KHUCIOpoAa B J1a0OpaTOpuu H
npoMeinuieHHOCTH. KpyroBopoT kucnopoza B npupoae. O30H — ajuioTponHasi MOAU(PUKALUS KUCIOPOa.

TennoBoii 3¢ ekt xumMuyeckoit peaklinu, TePMOXUMUYECKHE YPaBHEHHUS, IK30- M SHAOTEPMHUUECKUE peakiui. TOMINBO: Yrojib U METaH.
3arpsi3HeHUE BO3/lyXa, yCUJIIEHHE TapHUKOBOTO 3(dekTa, pazpylieHue 030HOBOTO CIIOSI.

Bopopon — snemeHT u mpocroe BemiecTBo. HaxoxaeHue Bomopoaa B mpupoje, GU3NYECKHe M XUMHYECKHE CBOICTBa, MPUMEHEHHE,
crocoObl noay4deHus. Kucinorsl u comm.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnueckue cBorcTBa BoAbl. Bona kak pactBoputenb. PacTBopsl. HackleHHbIE 1 HEHACKIIIEHHBIE pacTBOPBL. PacCTBOpUMOCTD BElIECTB
B Bojie. MaccoBas 710J1s1 BellecTBa B pacTBope. XUMHUECKHUE CBOMcTBa BoJbl. OcHOBaHUs. Posib pacTBOPOB B IpUpOJIE U B JKU3HU UYEIOBEKA.
KpyroBopot Bojb! B ipupoie. 3arpsa3HeHe NpUPOAHbIX BOJ. OXpaHa U OYMCTKA NPUPOJHBIX BOI.

Knaccudukanus wneopranuyeckux coeauneHuid. Oxcuabl. Krnaccuduxamnuss okcunoB: cosieoOpasyroniue (OCHOBHBIC, KHCIOTHBIE,
amdoTtepHsbIe) U HecoseoOpasytone. Homenknarypa okcuoB. @u3nyeckue 1 XUMUUECKHe CBOMCTBA OKCUIOB. [lonydyeHne oKcuaoB.

OcnoBanus. Knaccudukanus ocHOBaHMH: MIETOYM M HEPAaCTBOpPHMbIE OCHOBaHHs. Homenknarypa ocHoBanuid. ®Dusmueckue u
XMMHYECKHE CBOMCTBA OCHOBaHUM. [losrydyeHue 0OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3ndeckie U XMMHYECKHUE CBOMCTBA KUCIOT. Ps/l akTHBHOCTH METasIOB
H. H. bekerona. [lonydyenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue u XuMudeckue cpoicta coseil. [lonydyenue comneit.

I'eneTnyeckas CBA3b MEXKy KJIACCAMHM HEOPIaHUYECKUX COCIMHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNpEeIeIeHHe COACpKaHMUs KUCIOpOoJa B BO3AyXe, MOJIydeHHe, coOupaHHe, pacrno3HAaBaHUE U H3YUYCHHE CBOMWCTB
KHUCIIOpOJia, HaOJII0JIEHWE B3aUMOJEHCTBUS BELIECTB C KHUCJIOPOJAOM M YCJIOBHS BO3HMKHOBEHMSI U IIpEKpallleHUs TOopeHus (Imoxapa),
O3HAaKOMJICHHE € 0o0pa3lamMH OKCHIOB M OIMCAHHWE HMX CBOWCTB, MOJy4YCHHE, COOMpaHUE, paclo3HaBaHUE M W3ydeHHE CBOWCTB BOJIOPOJA
(ropenue), B3aumoeiicteue Bojgopoaa ¢ okcuaom meau (I1) (BozmMoxkHO HCTONB30BaHNE BUEOMATEPHANIOB), HaOII0eHe 00pa3Il0B BEIIECTB
KOJINYECTBOM 1 MOJIb, MCCIIEIOBaHHE OCOOCHHOCTEH PACTBOPEHMs BEILECTB C PAa3IUYHOM pacTBOPUMOCTBIO, NMPHUTOTOBJIEHHE PACTBOPOB C
onpeAenéHHON MaccoBOM Jloyiell pacTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBUE BOJbI C MeTaulaMd (HaTpueM MU KajbIeM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEpUAIOB), HUCCIIEOBaHHE 00pa3lloB HEOPraHMYECKHUX BEIIECTB pPAa3IMUHBIX KJIACCOB, HAOJIOJIEHUE H3MEHEHUS
OKpAacKu MH/IAMKATOPOB B paCTBOPAX KUCIIOT U IIeJ0Yel, u3yueHue B3auMoaencTBus okcuaa Meau (1) ¢ pactBopom cepHOIl KUCIIOTHI, KMCIIOT C
MeTaJlJIaMH, peaklUi HEWTpalln3alliy, MOJIyY€HUE HEPACTBOPHMBIX OCHOBAaHWH, BBITECHEHHE OJHOIO META/Ula JPYTMM U3 pacTBOpa COJIH,
peneHne YKCIIEPpUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelme Ki1accsl HEOPraHUYECKUX COSIMHEHUIN.

Iepuoauuecknii 3axon u [lepuoguyeckas cucrema xumnueckux 3jemenToB /. U. MenneneeBa. Ctpoenue aToMoB. XuMu4eckas
cBf3b. OKHCINTEILHO-BOCCTAHOBHUTE/IbHBIC PeaKINU

[lepBble MOMBITKM KJIACCU(PHUKAIMM XUMHYECKHX dJIeMEHTOB. [loHsATHE O Trpynmax CXOJHBIX 3J€MEHTOB (ILENIOYHbIE U
IeJI0YHO3EMENbHbIE METAJUIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOpPhIe 00pazyloT aM(pOTEpHbIE OKCUABI U THIPOKCUIBI.

Ilepnonnueckuii 3akoH. [lepnoandeckas cucreMa XuMuaeckux 3neMeHToB /1. . MenaeneeBa. KopoTkoneproaHas U JUIMHHOTIEpUOAHAS
dopmer [lepuogndeckoit cucreMbl xumudeckux snemeHToB J[. M. MenpaeneeBa. Ilepuonbt u rpymnmbl. OU3NYECKUN CMBICT MOPSIIKOBOTO
HOMEPA, HOMEPOB IIEPUOJAa U IPYIIILI JJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHe 31EKTPOHHBIX 0007I04YeK aTOMOB MEPBhIX 20 XUMHUYECKHX
sneMeHToB I[lepronnueckoi cuctemsl . 1. MengeneeBa. XapakTepucTUKa XMMHYECKOTO AJIEMEHTA MO €ro noyiokeHuto B Ilepuoandeckoi
cucteme /1. . Menaeneena.



3aKOHOMEPHOCTU M3MEHEHHMs paJuyca aTOMOB XMMHUYECKUX 3JEMEHTOB, METAIUIMYECKUX U HEMETAJUIMYECKHX CBOMCTB MO Tpynmnam U
[IEPHOJIaM.

3unauenue Ilepuoguueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKMX 3JIEMEHTOB Ul pa3BUTHs Hayku M npaxktuku. JI. U.
MenneneeB — y4€HbIN U TpakAaHUH.

Xumuyeckas cBsi3b. KoBajeHTHas (oJsipHasi U HEMOJIIpHAsi) CBSI3b. DJNEKTPOOTPHUIATEILHOCTh XUMUUECKUX 2JIeMEHTOB. VlOHHas CBA3b.

Crenenp okxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. lIponeccsl okucieHus U BoccTaHOBIEHUA. OKUCIUTENU U
BOCCTaHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHE OOpa3loB BEIIECTB METANIOB U HEMETANIOB, B3aMMOJCHCTBHE THUIPOKCHIA LMHKA C PACTBOPAMU KHUCIOT U IIEIOYEH,
IPOBEJCHUE OIBITOB, WIUIIOCTPUPYIOIUX IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakluil (rOpeHue, peakuuu pPas3jIoKeHUs,
COCTMHEHUS).

Mesicnpeomemmuunle cea3u

Peanuzanust MexXnpeAMETHBIX CBS3EH MPU U3yUYEHUU XUMHUH B § KJIACCE OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
-HAYYHBIX IMOHSATUH, TaK U TIOHITHIA, SBIISIONUXCS CUCTEMHBIMU JJISI OTJICIBHBIX IMPEAMETOB €CTECTBEHHO--HAYIHOTO ITUKJIA.

OO01ure ecTecTBeHHO--HayuHbIe MOHATHUS: HAYyYHBIN (aKT, TUIIOTe3a, TeOpHs, 3aKOH, aHaTN3, CUHTE3, KJIacCU(PUKALUS, IEPUOAUIHOCTb,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHHE.

®dusnka: MaTepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU, U30TOIbI, PAIHOAKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUECKUHN 3aps,
BEIIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHME BEIIECTBA, Ta3, (U3MYECKHE BEIWYUHBI, CIUHUIIBI U3MEPEHHs, KOCMOC, TUIAHETHI, 3BE3IbI,
Connue.

buonorus: porocunres, qpixanue, ouochepa.

['eorpadusi: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TOJIE3HBIE NCKOMAeMble, TOTUTUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKIusi

[Tepuoanueckuii 3akoH. [lepuoaudeckas cucrema xumudeckux snemeHToB Jl. M. MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B
W3MCHEHUU CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX IMEPHOJOB, KU, KAIBIHSI W UX COCIUHECHUH B COOTBETCTBHH C TIOJIOKECHUEM
3neMeHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUABl XUMHUYECKOW CBA3U. THUMBI KPUCTAUIMYECKUX PEMIETOK, 3aBHUCHMOCTh CBOWCTB BEIIECTBA OT THIIA
KPUCTAITMYECKON PEIETKU U BU/Ia XUMHUECKOM CBSI3U.

Knaccudukanust 1 HoOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kiaccam
HEOPraHUYECKUX COCAMHEHUN, TeHeTUYeCKasl CBsI3b HEOPTraHUUECKUX BEIECTB.



Knaccugukanus XuMHUECKUX pEaKUMH MO Pa3IMYHbIM IpU3HAKaM (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUH BELIECTB, I10
TEIIOBOMY 3 (PEKTy, IO U3MEHEHHIO CTENCHEH OKHCICHHS XMMUYECKHX JIEMEHTOB, IO 00paTUMOCTH, IO YYaCTHIO KaTajau3aTropa). DK30- U
OHIOTEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHEHMUSI.

[TonsTHE O cKOpOCTH XUMHUUECKOH peakuuu. IloHsaTHe 06 00paTUMBIX U HEOOPATUMBIX XMMUYECKUX peakuusax. IIoHATHe 0 TOMOreHHbIX
U rereporeHHbix peakuusx. Ilonarue o xartanmusze. [loHsTHe 0 XxumMHueckoM paBHOBecHU. DaKTOpHI, BIMSIONME Ha CKOPOCTh XUMHYECKOM
peakLuu U MOJI0KEHUE XUMUYECKOIO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLUHU, SIIEKTPOHHBIA OaJlaHC OKHCIIUTEbHO-BOCCTAHOBUTENBbHOM peakuuu. CocTaBieHHe
YPaBHEHMH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIMI C HCIOIb30BAHUEM METOIa AIEKTPOHHOIO OajaHca.

Teopust 351€KTPOIUTUYECKON TUCCOLMAUU. DIIEKTPOIUTHI U HENEKTPOJIUThl. KaTnoHbl, aHMOHBI. MexaHu3M JUCCOLMALUMHN BELIECTB C
Pa3IUYHBIMU BUAAMU XUMHUECKOH cBsi3u. Crenens aucconuranuy. CUIbHbIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peaknmu monHoro oOMeHa. YCIOBHs MPOTEKAHUS PEAKIMK MOHHOTO OOMEHA, MOJIHBIE W COKPALIEHHbIC HOHHBIC YPAaBHEHHS PEaKIUil.
CBoiicTBa KHCIIOT, OCHOBAaHUN M COJICH B CBETE NpPEJCTaBICHUN 00 3JIEKTPOIUTUYECKOM aucconuanuu. KauecTBeHHble peaklUu Ha HOHBI
[TonsiTHE O rUApOIM3E COJEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJESIMH KPUCTAUIMYECKUX PEIMIETOK HEOPraHWYECKHUX BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W aiMasa),
CJIO’KHBIX BEIIECTB (XJIOpUIa HaTpUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakIMU OT BO3JEHCTBHS pa3IMUHBIX (aKTOpPOB,
UCCIIEIOBaHUE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, Mpoliecca JUCCOLUMAIMU KHUCIOT, miesnouell u conell (BO3MOXKHO HCIIOJIb30BaHHE
BUJICO MAaTEpHaliOB), MPOBEJCHUE OMNBITOB, WLIIOCTPUPYIOIIMX MPHU3HAKU IMPOTEKAHHS peakUuid HOHHOro oOMmeHa (0Opa3oBaHME OCAJKa,
BbIJIEJICHHUE Ta3a, 00pa30BaHuE BO/Ibl), ONBITOB, WITIOCTPUPYIOIIKUX IPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakiuu
pa3JIOKEHUs,, COEIMHEHMsI), PACIO3HABAHHWE HEOPraHMYECKUX BELIECTB C IIOMOLIbI0 KadyeCTBEHHBIX pEaKIUil Ha HOHbI, peIIeHUe
JKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTauibl U MX coeJUHEHHS

OO6mas xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CcTereHu okuciaeHus. CrpoeHue u (usnyueckue
CBOWCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XUMHUECKHE CBOWMCTBAa Ha IMpHUMepe XJopa (B3aUMOACWCTBHE C MeETaUIaMH, HEMETallaMH,
niesouamu). Xsoposoaopor. CoisiHas KUCIIOTa, XMMHUYECKHE CBOWCTBA, IOJIydY€HUE, IpUMeEHeHue. JlelicTBue XJopa M XJOpOBOJAOpOJa Ha
OpraHu3M yesoBeka. BaxkHelme XJI0puabl U UX HAXOXKJIEHHE B IPUPOJIE.

O6mas xapaktepuctuka 3yeMeHToB VIA-rpynmsl. OcoO€HHOCTH CTPOEHUs aTOMOB, XapaKTepHbe CTeneHH okucieHus. CTpoeHue u
¢u3nueckue CBOMCTBAa MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOJM(PHUKAIMK KUCIOPOJa M Cepbl. XUMHUECKUE CBOICTBa
cepel. CepoBOAOPOA, CTpOEHHUE, (U3UUYECKHE W XUMHUYECKHe cBoWcTBA. OKCHABI Cephbl KakK NMPEACTaBUTEIN KHUCIOTHBIX OKcHJOB. CepHas
KHUCII0Ta, (U3NYECKHE M XUMHUYECKHE CBOMCTBa (00LIME Kak IMpeICTaBUTENs Kilacca KUCIOT M creuuduyeckue). XUMUYECKHEe peakluy,
JeKAIUe B OCHOBE MPOMBIIIIEHHOTO CIoco0a TOJydeHHs] CepHOM KUCIOTH. [IpuMeneHue cepHoil KucaoThl. ColMd CEpPHOU KHCIIOTHI,
KadecTBEHHas peakius Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUH B MpHupoje. XMMUYECKOE 3arpsi3HEHUE OKPYXKAroIled cpesbl
COCAMHEHUSIMH Ccepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3AyXa U BOZOEMOB), CITIOCOOBI €r0 IMPEeA0TBPALICHHUS.



OO6mass xapakrtepuctuka d3JaeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTE€pHbIE CTENEHU OKUCICHUA. A30T,
pacnpocTpaHeHHe B Ipupoje, pu3nuecKkue U XuMudeckne cBoiictBa. KpyroBopoT a3zora B npupoae. AMMHUAK, €ro (PM3N4ecKrue 1 XuMHUIECKUe
CBOWCTBA, MojydeHue u npuMeHenue. Conu aMMOHHS, MX (HU3UYECKHUE U XMMUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHast peakuus Ha
MOHbl aMMOHUS. A30THasi KUCIIOTa, €€ MmoiydyeHue, GuU3NYecKue M XUMHUYECKHEe CBOWCTBa (0OIIME Kak IMpeICcTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). lcmnonbzoBaHHe HUTPATOB U COJEH aMMOHHMS B KayecTBE MHUHEPAIbHBIX yJI0OpeHuil. XHUMHUYecKoe 3arps3HeHHe
OKpY’KalolIed Cpeapl COCAMHEHUSMH a30Ta (KUCIOTHBIE IOKIH, 3arps3HEHUE BO3AyXa, MOYBBI U BONOEMOB). Docdop, auIOTPOINHBIE
monudukanuu docdopa, ¢puznueckue u xumudeckue cpoiictBa. Oxcun dgocdopa (V) u docdopHas kucnora, GpuU3MUIECKHe U XUMUICCKHE
CBOIiCcTBa, monyuenue. Mcnonap3zoBanue GocharoB B KaUeCTBE MUHEPATBHBIX yI0OPEHHIA.

Ob6mas xapakrtepuctuka 31eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTENEHU OKHUCICHHUS. YTIEpos,
QUIOTPONHBIE MOAM(HKAINN, PACHPOCTPAHEHUE B MpHUpoJe, (pu3mueckne M XMMHUYECKHe cBoicTBa. Ancopbumsa. KpyroBopor yriepona B
npupozge. Okcuasl yrieponaa, ux (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, JEHCTBHE HA KHUBBIC OPTaHU3MBI, IMOJyYCeHHE W TPHMEHEHHE.
Dkonoruyeckue MnpoOieMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona (IV), rumore3a riao0anbHOrO MOTEIJICHHS KJIMMAaTa, MApHUKOBBIM 3(deKT.
YronpHas kucnora u e€ coiu, X (U3NYECKUE U XMMUYECKUE CBOICTBa, MOJIy4YeHHe U NMpuMeHeHue. KauecTBeHHas peakius Ha xapOoHAT-
noHsbl. Mcronp30Banue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH M CEICKOM XO3SHCTBE.

[lepBoHayanpHbIe MOHATHS 00 OPraHWYECKHX BEHIECTBAX KaK O COCAMHEHHUSX yriepojaa (MeTaH, 3TaH, ATHJICH, alleTHJICH, ATAaHOI,
[JIMIEPUH, YKCYCHas Kuciota). IlpupoiHble MCTOYHUKM YII€BOJOPOJOB (Yroijib, MPHUPOIHBIA ra3, HE(PTh), MPOAYKTHl HMX IepepaboTKH
(OeH3uH), UX poib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE O OMOIIOTUYECKH BaXKHBIX BEIIECTBAX: KHUpax, OelKax, YyriaeBojJax — U UX poiiu B
KU3HH YelloBeka. MaTtepraibHOe eIMHCTBO OPTaHMUECKUX U HEOPTaHMYECKHX COSTMHEHHM.

Kpemuuii, ero Qusmyeckue M XUMHUYECKHE CBOICTBa, mHojydyeHue U mnpuMeHeHue. CoeanHeHus KpeMHus B mnpupone. OOuiue
npezcraBieHus o6 okcuae kpemuus (1V) u kpemHueBoit kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B OBITY, B MPOMBINUIEHHOCTH. BaxxHeimme
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xkene300eToH. [Ipobiembl 0e30macHOro MCMONb30BaHUS CTPOUTENIBHBIX
MaTepHajoB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOMW KHCIIOTHI, MPOBEJCHUE KAaUueCTBEHHBIX PEAaKIMH Ha XJIOPUI-UOHBI U
HaOJIr0IeHNe IPU3HAKOB UX NMPOTEKAHUS, ONBITHI, OTpaXkarolie Gpu3nyeckre 1 XMMUYEeCKHe CBOWCTBA raJIOTEHOB U UX COEUHEHUH (BO3MOKHO
WCIIOJIb30BaHNE BHUIEOMATEPHUATIOB), O3HAKOMJICHHE C oOOpasliaMH XJIOPHAOB (TaJOTeHHIIOB), O3HAKOMJICHHE C oOpaslaMu cepsl U &
COCIUHEHUSMHU (BO3MOXHO HCIOJB30BaHUE BHJAEOMATepUANOB), HaONIOJAEHHE Tpolecca OOYyIIIMBaHHUA caxapa TOJ JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUeHUE XMMUYECKUX CBOIMCTB pa30aBlieHHON CEPHOM KUCIOTHI, IPOBEJCHUE KAUECTBEHHOW peaKIiu
Ha Cyib(aT-uoH U HAONIOJEHHE NMpHU3HaKa e€ MPOTeKaHMs, O3HAKOMJICHHE ¢ (PU3UUYECKUMH CBOWCTBAMM a30Ta, (hocdopa M UX COeTMHEHHUH
(BO3MOXHO HCHOJb30BaHUE BUJIEOMATEPHANIOB), 0Opa3lamMu a30THBIX U (OCcPOpHBIX ynoOpeHuil, mosydyeHue, coOupaHue, paclio3HaBaHUE U
W3y4eHUE CBOICTB aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX pPeakiiil Ha HOH aMMOHHUS U QocdaT-uoH ¥ U3ydyeHUE MPU3HAKOB MX MPOTEKAHMUS,
B3aUMOJICCTBUE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeIbl0 (BO3MOKHO MCHOJB30BAaHUE BUICOMATEPUATIOB), HM3yUEHUE MOjeeh
KPUCTAUTHYECKUX PEeIIETOK anmasa, rpadura, QpysiepeHa, 03HaKOMIIEHHE C MPOLIECCOM a/IcOPOIIMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM



yraéM M yCTPOMCTBOM MPOTHBOrasa, MOJydeHHe, coOupaHHe, pPAcllO3HABaHWE M H3Y4YEHHE CBOICTB YIJIEKHCIOrO Ta3a, IpPOBEICHHE
KaueCTBCHHBIX PEAKIMil HAa KapOOHAT W CHJIMKAT-UOHBI U M3yUEHUE MPHU3HAKOB MX MPOTECKAHUS, O3HAKOMIICHUE C MPOIYKIUECH CHUITMKATHON
MPOMBIIUICHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHeHme HeMeTaTbl U X COCAMHEHUS».

MeTta/libl M MX COCAHMHEHUS

OO6mmas xapakTepuCTUKa XMMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBaHHMM HX MosioxkeHust B [lepuoanueckoit cucteMe XUMHUYECKUX
anemenToB J[. . MenneneeBa u ctpoenus atoMoB. CTpoeHue MeTajiioB. Meramndeckas CBA3b M METAJUIMUECKAsl KpUCTaNIMYecKasl peIETKa.
DNEKTPOXUMHUYCCKHUNA Psii HAPsOHKCHU MeTauioB. Du3ndeckne U XUMHUYECKHE CBOMCTBA MeTauioB. O0mue crnocoObl MOTydeHHs] METaJUIOB.
[TonsiTie 0 KOPPO3WM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Koppos3uu. CIuiaBbl (CTajab, YyryH, AIOPATIOMUHUN, OpOH3a) M UX
PUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounsle mMetayuibl: nojoxeHue B Ilepuoanueckoit cucreme xumumdeckux avieMeHToB [I. M. MenaeneeBa, CTpoeHHE UX aTOMOB,
HaxoXJieHue B rnpupoje. Ouznueckne U XMMUYECKHE CBOWCTBA (HA mpumMepe HaTpus U Kajusi). OKCUIbI U TUIPOKCHABI HATPHUS U Kajusl.
[IpuMeHeHre MeNOYHbIX METAJUIOB U UX COCIUHEHMI.

[[{erouHO3€eMeNbHBIE METAILIIBI MATHUM U KaJIbLIMiA: TIosiokeHue B [lepuoanueckoil cucteme xumuyeckux snementoB 1. 1. Menpeneesa,
CTPOCHUE UX aTOMOB, HaXOXKJIEHUE B Npupojie. PU3NUecKre U XUMUYECKUE CBOMCTBA MAarHUs U Kalbls. BaxkHeime coequHeHusT Kalblus
(oxcup, ruapokcu, cosn). JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

Amomunuii: nonoxxenue B Ilepumonnueckoii cucreme xumuueckux snemeHToB . M. MenpaeneeBa, cTpoeHrne aroMa, HaxOXXJIE€HHUE B
npupoje. Pusnueckre U XUMUYECKHE CBOMCTBA aTlOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA M THAPOKCUIA aTFOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucreme xummueckux aemeHToB /. 1. MenaeneeBa, CTpoeHUE aTOMa, HAXO0KJICHUE B PUPOJIE.
dusnyeckue U XUMHUECKHE CBOMCTBA xerne3a. Okcubl, ruapokcuanl u conu xenesa (1) u sxenesa (111), ux cocras, cBoMCTBa U TIOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METajuIOB U CIUIaBOB, MX (DU3MUYECKUMH CBOICTBaMH, W3y4YEHHE pPE3YJIbTaTOB KOPPO3HH METaJIOB
(BO3MOXXHO HCTIOJb30BAaHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHJA KaIbIUS W HATPUs C BOAOW (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEpUaIOB), HCCIEIOBAHUE CBONCTB JKECTKOM BOJBI, Ipollecca TOPEHHs Kene3a B KHUCIOpoAe (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIMN HAa MOHBI: MarHus, KaiblUs, AIFOMUHUS, [IUHKA, Keje3a
(1) u xene3a (1), mequ (1), HaOmOCHNUE M OMKMCAaHUE TPOIIECCOB OKPAIMBAHUS TUIAMEHH MOHAMU HATPHUS, KIS M Kalblus (BO3MOXHO
WCIIOJIb30BAaHNWE BHJICOMATEPHAIOB), HCCIIEIOBaHHE aM(pOTEPHBIX CBOMCTB THUIPOKCHIA QIIOMUHUS W THAPOKCHAA IIMHKA, pEIIeHUE
SKCTIEPUMEHTAIBHBIX 337124 10 TeMe «BakHeHne MeTaTbl ¥ KX COSAMHEHUS».

XuMus M OKpyxKamoLas cpeia

BemecTBa 1 Marepuanbl B TMOBCEIHEBHOH JKHU3HHM ueloBeKa. be3omacHoe HCIONb30BaHUE BEIIECTB M XMMHUYECKUX PEAKIUid B OBITY.
[lepBast mOMOIIb MPU XUMUYIECKUX 0KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arps3HCHHE OKpYXKalomiel cpenbl (TmpenenbHas AONMycTUMas KoHIeHTpamus BemecTB, nainee — [1JIK). Ponp xumuu B
PEIICHUN YKOJIOTHYECKUX MPOOITEM.

Xumuueckuii IKcnepumenm:



U3y4eHHe 00pa3IoB MaTepHaIOB (CTEKIIO, CIUIABBI METAJIJIOB, ITOJIMMEPHBIC MAaTCPHAIIBI ).

Medxcnpeomemmuole ceasu

Peanmu3anust MeXMpeAMETHBIX CBS3€H MPU U3yUYSHUU XUMHUHU B 9 KIIacCe OCYIIECTBISIETCS Yepe3 UCIIOIb30BAHME KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TIOHATHH, TaK M MMOHATHH, SBIISIOMIUXCS CHCTEMHBIMU I OTJICIBHBIX IMPEJAMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIC IMOHATHUSA: HAyYHBIH (pakT, THIIOTE3a, 3aKOH, TCOPHS, aHAIIN3, CUHTE3, KIACCU(PUKALHUS, TEPHOINIHOCTD,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPUAITHI.

®dusuka: Marepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJI, U30TOMbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JEKTPUUYECKHUMN 3apsl,
NPOBOJTHUKY, TOJYIIPOBOAHUKH, IUICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNO, O0OBEM, arperaTHoe COCTOSHHE BELIeCTBa, Ta3, pPacTBOD,
PacTBOPUMOCTD, KPUCTAIIMYECKas peniéTKa, CIUIaBbl, (PU3NYCCKUE BEIMYMHBI, SIUHUIIBI H3MEPEHUS, KOCMUYCCKOE MPOCTPAHCTBO, IIJIAHETHI,
3BE3161, ComHIie.

buonorust: hoTocuuTes, MpIXxaHue, obrmocepa, IKocucTeMa, MUHEPATbHBIC YA0OPESHUS, MEKPOAJIEMEHThI, MAKPOAJIEMEHTHI, ITUTATEIIHHBIC
BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEPAIIbI, TOPHBIC TIOPO/IbI, TOJIE3HBIC HCKOIIAEMbIE, TOTUIUBO, BOJIHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBLIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JImuaOCTHBIC PE3YIbTAThl OCBOCHHA IPOTrpaMMbl OCHOBHOT'O 06III€FO o6pa3013aH1/151 JOCTUI'alOTCA B XOI€ 06yqu1/1${ XUMHHU B €IUHCTBEC
yueOHOW ¥ BOCHUTATENBHOM JESITENTbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH POCCUUCKUMU COLMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMHU 1IEHHOCTSIMH, TMPUHSATHIMH B OOIIECTBE MpaBUIAMH U HOPMaMU TMOBEIEHHUS U CIOCOOCTBYIOT MpolieccaM CaMOTO3HAHMS,
CaMOpa3BUTHUSA U COLMATU3ALUHN 00yJarOIMXCS.

JImuaOCTHBIC PE3YIBTATHI OTPAXKAKOT 'OTOBHOCTDH O6yan-OHII/IXC$[ PYKOBOJACTBOBATHLCA CUCTEMOH ITO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/II\/’I
U paclIUpEHUe ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM UUCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCHIMTAHUA:

OEHHOCTHOI'O OTHOIICHHA K OTCUCCTBCHHOMY KYJIBTYPHOMY, HCTOPUUCCKOMY W HAYYHOMY HACJICAWIO, ITOHHUMAHUA 3HAYCHHUA
XUMHYECKON HAyKHM B KU3HU COBPEMEHHOr0 O0IecTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW MH(pOpMaluel O MepeloBBIX JOCTHKEHUSAX U
OTKPBITHSX MUPOBOH M OTE€UECTBEHHOW XUMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2)rpa:;kIaHCKOro BOCIIUTAHUSA:

MNpEaACTaBJIICHHA O COMAJIBHBIX HOpMax MU IMpaBHJIaX MCKIMYHOCTHBIX OTHOILIIEHUH B KOJIJICKTUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B
0OIIIECTBEHHO TMOJIE3HOH, yueOHO-UCCIE0BATEILCKOM, TBOPUECKOM M IPYTUX BHUJIAX ACATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM
ACATCIIBHOCTH IIPHU BBIITOJITHCHHUN y‘-IGGHBIX, IMO3HABATCJIbHBIX 3ada4, BbIITOJIHCHUU XUMHUYCCKUX SKCIICPUMCHTOB, CO3AaHUN y‘IGGHLIX IIPOCKTOB,



CTpEMJICHHUS] K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B MPOLECCE 3TOM yuyeOHOM AeATeIbHOCTH, TOTOBHOCTU OLICHMBATh CBOE IIOBEJECHUE U
HOCTYIKH CBOMX TOBApPUIIEH C MO3UIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEACTBUMN MOCTYIKOB;

3)IeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE IIPEACTABICHUS O BEIIECTBE U XMMUUYECKON peaKklii, COOTBETCTBYIOLUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
COCTABJIAIOLIME OCHOBY JJIsI IMOHMMAaHHUS CYLIIHOCTH HAay4yHOM KapTHHBI MHUpA, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS
IPUPOJIBI, B3aUMOCBSI3AX YeJIOBEKa ¢ MPUPOIHOM CPeloif, O POJIM XMMHUU B MMO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHBIE MOTHBBI, HAllPABJICHHbIC HA IMOJYyYCHHE HOBBIX 3HAHWUN MO XMMHHU, HEOOXOIUMBIE JUIsI OOBSACHEHHs HAOII0JaeMbIX
IPOLIECCOB U SIBJIICHUH, [TO3HABATEIbHOM, MH()OPMAIIMOHHON U YHUTATEIbCKOW KYJIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHONU palboThI ¢
y4eOHBIMH TEKCTAMHU, CIIPABOYHOM JIUTEPATYpOil, JOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEeC K OOYYEHHI0O M [03HAHUIO, JOOO03HATEIbHOCTh, TOTOBHOCTb WU CIOCOOHOCTH K €aMOOOpa30BaHHIO, MPOEKTHOW M
UCCJIEIOBATEIbCKOM 1€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAINPaBIEHHOCTH U YPOBHS 0OyueHUs B JajIbHEHIIEM;

4)popMuUpOBaHUS KYJIbTYPbI 310POBbA:

OCO3HaHME LIEHHOCTHU XH3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHUE
NOCJIECTBUI M HETPHUITHE BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS aKOTOJIs, HAPKOTHKOB, KYpPEeHHUs), HEOOXOIUMOCTH COOJIIOJCHHS TPaBUII
0€301aCHOCTH ITPU OOPALICHUN C XUMHYECKIMH BEIIECTBAMH B OBITY U pealIbHOW KHU3HH;

5)TpynoBoro BocnuTaHus

UHTEpEC K MPaKTUUECKOMY HU3yuYeHHIO mHpodeccuid M Tpylda pPa3IM4yHOTO pOJd, YB@KEHHE K TPyAy M pe3yibTaTaM TpYyIOBOMH
NeSITEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE NMPHMEHEHUS TPEJIMETHBIX 3HAHUHU 10 XWMHUH, OCO3HAHHBIH BBIOOP MHIMBHIYaJTHHON TPACKTOPHU
NPOJIOJDKEHHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTpeOHOCTEH,
yCIIEHIHOM Mpo(hecCHOHAIbHON AEATENbHOCTH U pa3BUTHsI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalTUPOBATHCS B MPO(EeCCHOHAIBHON Cpefie;

6)3K0J1I0TrM4eCKOTr0 BOCTIUTAHUS

HKOJIOTHYECKHU IEIeCO00pa3HOe OTHOIICHWE K MPHUPOJe KaK MCTOYHUKY JKM3HHM Ha 3eMiie, OCHOBE €€ CYyIIECTBOBAHUS, MOHUMAaHHE
[IEHHOCTH 37I0POBOTO M 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 3]I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIOAEHUS NpaBuil OE30MacHOro IMOBEAEHUS NPU PabdOTe C BELIECTBAMHU, a TAKXKE B CHTYalUAX, YTPOXKAIOIIUX
37I0pPOBBIO U KU3HU JIFOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWS, MOJTydaeMble MPH W3YYEeHWH XHMUH, U PEHICHUsS 3a/ad, CBSA3aHHBIX C OKPYXAIOIIEH MPHpPOITHON
CpeloH, Ui TOBBIIMICHUS YPOBHS JKOJOTWYECKOW KYJIBTYPHI, OCO3HAaHUS TIIOOATBHOTO XapaKTepa JKOJOTHYECKHUX MpoOJIeM W IyTed uX
peLIeHHs TOCPEACTBOM METOJIOB XUMHUH, SKOJIOTHYECKOTO MBIIIICHHsI, YMEHUSI PYKOBOJCTBOBATHCS UM B TIO3HABATENIbHONW, KOMMYHHKAaTHUBHOM
U COIMAJIbHOMN MpPaKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpenMeTHBIX pe3yJbTaTOB BBIIEISAIOT 3HAUMMBbIE Ui (POPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAyUYHbIE MOHATHUS (3aKOH,
TEOpHsl, IPUHIUI, THIIOTE3a, (aKT, CUCTEMa, IPOIIECC, SKCIIEPUMEHT U JPYroe.), KOTOpPbIE MCIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
npeMeTax M IMO3BOJISIOT Ha OCHOBE 3HAHUM M3 3TUX INpeIMeTOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOW HAyYHOH KapTWHE MHpa, U



yYHHUBEpCalibHble Y4eOHBbIE JeHCTBUS (ITO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE, PEryJISTUBHBIE), KOTOpble oOO0ecreunBaloT (HOpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM eI TeTbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

YMEHHSI UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIILJICHUS MPU OCBOSHUM 3HAHMI: PACKPBIBATh CMBICI XUMUYECKUX MOHATUHN (BBIICIATH
UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C APYTUMH MOHATUSMH ), UCTIOIb30BaTh MOHATHA 111 OOBSICHEHHS OT/ICIbHBIX (haKTOB
U SIBJICHUH, BRIOMPATh OCHOBAHUS U KPUTEPUU IS KJIACCU(DUKAIIMA XUMUYECKHUX BEIIECTB M XUMUYECKUX PEaKIUi, yCTaHABINBATh MPUIHMHHO -
CJIEICTBEHHBIC CBS3H MEXKAY OOBEKTAaMU U3YUEHHUS, CTPOUTH JIOTUYECKHE pacCcykaeHus (MHAYKTUBHBIC, ENYKTUBHBIC, [0 aHAJIOTHH), AeNaTh
BBIBO/IbI U 3aKJIHOUYEHUS;

YMEHHME IPHUMEHSTh B IpPOLIECCE IMO3HAHUS MOHATHUS (IpEeIMETHblE M METalpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIOJIb3YEMbIE B XUMHHU, NPeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMbIE B XMMHMM MOJEIbHBIE NPEJCTABICHUS — XMMHUYECKHH 3HAK (CHMBOI
9JIeMEHTa), XUMH4Yeckas (opMylia U ypaBHEHHE XMMHUYECKOH peakiuu — MpHU PelIeHUH y4eOHO-TO3HABaTENbHBIX 3a/a4, C Y4ETOM STHUX
MOJICJIbHBIX MPEACTABICHUN BBIBISTH M XapaKTepPU30BaTh CYIIECTBEHHbIE MPHU3HAKK H3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHAYECKHX PEaKIHiA, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBEHHbBIC CBSI3W W NMPOTHUBOPEUYUS B M3y4aeMbIX IPOLECCaX U
SIBJICHUSIX.

ba3zoBble ucciieqoBaTe/bCKHE AeHCTBUSA

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCH B KaUeCTBE MHCTPYMEHTA MO3HAHUA, & TAaK)KE B KaYECTBE OCHOBBI ISl (POPMUPOBAHUS
TUIOTE3bI 0 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CYXKIECHUH;

pUOOpETEHNE OMbITA MO IUIAHUPOBAHUIO, OPraHU3AMHN U MPOBENECHUIO YUEHUUYECKHUX SKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 32 XOAO0M
npoliecca, caMOCTOSITEIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GOPMYIHPOBaTh 00OOIIEHUS U BBIBOJBI IO Pe3yibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOJIETaHHON padoTe.

Pabora ¢ undpopmanmeii:

yYMEHHE BbIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALMIO PAa3IMYHBIX BUIOB U (OPM NPEACTABICHHUSA, TOJYyYAEMYIO U3
pa3HBbIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JIMTEPATypa XUMUUYECKOTO COAEP KaHUS, CIIPABOYHbBIE MOCOOUs, pecypchl MIHTepHeTa), KpUTHUECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NMPUMEHATh Pa3IMYHbIE METOJIbl U 3apOChl IPU MOUCKE U 0TOOpe MHGOPMAIIMU U COOTBETCTBYIOLIUX JIAHHBIX, HEOOXOAMMBIX
JUISL BBINIOJTHEHUS Y4eOHBIX M II03HABaTENbHBIX 3a/lad OMNPENENIEHHOTO THIA, NPUOOPETEeHHE OMbiTa B OOJACTH HCIOJIb30BAHUS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA, OBIAJCHHE KYJIbTYPOW AKTUBHOTO WCIIONB30BAHMS PA3THUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANBbHYIO (opMy MpencTaBieHUs WHGOPMAIMUM W WILTIOCTPUPOBATH pEIIaeMble 3a/Ja4dl HECIOKHBIMU
CXeMaMH, AMarpaMMaMHu, ApyruMu ¢popMaMu rpaduKk U UX KOMOMHAIUSAMU;

YMEHHME HCIONb30BaTh M AHAIM3UPOBATh B Ipolecce Y4eOHONl U HCCIIeNoBATENbCKOM JESTeNbHOCTH HHPOPMAIMI0 O BIUSHHUU
IIPOMBIIIIIEHHOCTH, CEJIBCKOT0 X035HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH PUPOIHON CPEBI.

KoMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:



YMEHHsI 33/1aBaTh BOIIPOCHI (B X0/ [uanora 1 (Win) AUCKYCCUH) 10 CYIIECTBY 00CYKIaeMOi TeMbI, (HOPMYJINPOBATH CBOU MPEJIOKEHUS
OTHOCHTEIJIbHO BBHITIOTHEHUS TMPETIOKECHHOM 3a/1auu;

YMEHUSl TPEJCTAaBIATh IOJYYCHHBIE pEe3yNbTaThl IO3HABATENBHON JAEATENIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTax; JeJaTb
MPE3CHTALUIO PE3yJIbTATOB BBIMOJIHEHHSI XMMHUYECKOTO SKCIepuMeHTa (J1abopaTOpPHOrO OIbITa, JIaOOpaTOPHON pPabOTHI MO HCCIEIOBAHHUIO
CBOMCTB BEIIECTB, Y4€OHOTO ITPOCKTA);

yYMEHUSI Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOW ITO3HABAaTENbHOW M HCCIENOBATEIBCKON NEATENBHOCTH MpU
pelIeHNH BO3HUKAIOUIMX MPo0OIeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTIIACOBAHMUS MO3UIMNA (00CYXIeHHs, 0OMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJMHAIIMS COBMECTHBIX IEUCTBUM, OMIpe/ie]IeHHe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIIMOJIHEHHOM paOoThI U APYTHUE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITEIIbHO OIpPENeNiATh IENN JACATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH, KOHTPOJIMPOBATH M NPH HEOOXOIMMOCTHU
KOPPEKTHPOBATh CBOIO JIESATEIBHOCTh, BBIOMpaTh HambOonee 3((eKTUBHBIE CHMOCOOBI pEHIeHUs YYeOHBIX M IO3HABATEIbHBIX 3aad,
CaMOCTOSITENIbHO COCTaBIISITh WJIM KOPPEKTUPOBATH IMPEAJIOKEHHBIM aNrOpUTM JEHCTBUN MpPH BBINOJHEHUU 3a/laHUN C Y4ETOM MOIy4YEHHS
HOBBIX 3HaHHHM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLICHUBATh COOTBETCTBUE IMOJYYEHHOIO pe3yibTaTa 3asBICHHOM IENH,
YMEHHUE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIIOBUH 3a/1aHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHUIO 00s3aTEIBHOIO COJEpKaHMsl, YCTAaHOBJIEHHOTO JAaHHOM (enepanbHON paboueit
IPOTPaMMOMi, BBIJIENAIOT: OCBOEHHBIE OOYYaIOLIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOObl NeMcTBUH, crienuduyueckue JUIsl MpeIMEeTHOM
o0macTi «XUMUS», BUIBI IESTEIFHOCTH TI0 MOJyYEeHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, IPE0OPa30BaHUIO U MMPUMEHEHHIO B PA3IMYHBIX
y4eOHBIX U HOBBIX CUTYaITUSX.

K xoHuy oOyueHnus B 8 kJiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH y 00yJaromuxcs
YMEHHM:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMMYECKHX IOHSATHH: aToM, MOJEKYl1a, XUMHYECKUH 3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE

BEIIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJIEKYJSpHAas Macca, KOJIUYECTBO
BEIIEeCTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi JIOJII XMMHUYECKOTO JJIEMEHTa B COEJAMHEHWH, MOJISIPHBIH OOBEM, OKCHI, KUCIIOTA,
OCHOBaHHE, COJb, JJEKTPOOTPUIATEIHLHOCTh, CTENICHb OKHCIICHHWS, XUMHYECKash peaklus, KiIacCH(UKAIWs PEeaKIHid: peaKiuu
COEIMHEHUS, PEaKIIMU Pa3JI0KEHUs, pEaKIMK 3aMeIeHHs], peaKlui 0OMeHa, 3K30- U SHIOTEPMUYECKUE PEaKIMH, TETUIOBOMH P deKT
peaxIuu, SApo aroma, dIEKTPOHHBIA CIOM aroma, aToMHasl opOoUTalb, paauyc aToMa, XUMHUYECKasi CBSI3b, MOJIApHAs M HEMOJspHas
KOBQJICHTHAs CBsI3b, MOHHAs CBSI3b, WOH, KaTWOH, aHWOH, PAacTBOp, MaccoBas JOJS BemlecTBa (MPOIEHTHAs KOHIEHTPAIWs) B
pacTtBope;

® WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMWYECKHX TIOHATHH W TPUMEHATH OTH TOHSATHS TPH ONMCAHWUM BEIIECTB W WX

[IPEBPALLCHU;
®  CIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIs COCTaBJIeHUs (POPMYIJI BELIECTB M YPAaBHEHUN XMMHUECKUX PEaKIIMii;



OTIpeNeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTEIICHh OKHCIICHUS SJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
IPUHAAJIEKHOCTh BEIIECTB K ONpPeAeIEHHOMY KJIacCy COeIMHEHUH 1o (popMyiiaM, BUJL XMMUYECKOH CBS3H (KOBAJICHTHAs U MOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

packpeiBath cMmbici Ilepumonuueckoro 3akona [I. M. MenpeneeBa: AeMOHCTpHpPOBAaTh INOHUMAaHHME IEPUOJUUECKOW 3aBUCHUMOCTH
CBOMCTB XMMHUUYECKUX JIEMEHTOB OT UX I0JIOKEeHUs B [lepuoanueckoii cucreme, 3aKOHOB COXPaHEHUSI MacChl BEUIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJIIPHOIO YYEHHUs, 3aKOHa ABOraipo;

OIKCHIBAThH M XapaKTepU30BaTh TabIuuHyto Gopmy [leproanyeckoii cuCTEMbl XUMUYECKUX JIEMEHTOB: PA3JIN4aTh MOHATHS «TJIaBHAs
noarpynna (A-rpymmna)» u «mobounas noxarpymnmna (b-rpynmna)», mansie U G0JbIINE MEPUOJIBI, COOTHOCUTh 0003HAYEHUs, KOTOpPbIC
umerotrea B Tabnuue «llepuognueckas cucrema xuMmudeckux ayiemeHToB JI. M. MenneneeBa» ¢ YMCIOBBIMU XapaKTEpUCTHKaMU
CTPOEHUSI AaTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3aps] sA1pa, oOliee YUCiIo 3JIEKTPOHOB U pacHpeesIeHUe UX MO 3JIEKTPOHHBIM
CJI0SIM);

KJIaccu(puIUpoBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHMUECKUE BELECTBA, XUMUYECKUE peakuy (110 YUCITY M COCTAaBY y4acTBYIOLIUX B
PEaKIfy BEUIECTB, 10 TeIUIOBOMY 3D (deKTy);

XapaKTepu30BaTh (OMMCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3jIMYHbIX KJIACCOB, MOATBEP)K/as ONHCAHUE MPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOLINX XUMHUUECKUX PEAKIIMIA;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAad€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH TPOTEKAHMSI XUMHUYECKHX
MPEBpALEHUI B pa3IMYHbIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (GopMmyiie
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKLUy;

INPUMEHSTh OCHOBHBIE OINEpAIlMM MBICIUTENBHON NEATEIbHOCTH — aHaJU3 M CUHTE3, CpaBHEHHE, 000OIIEeHHE, CHUCTeMaTH3alltIo,
KJIacCU(UKALUIO, BBIIBIEHUE MPUYMHHO--CIEICTBEHHBIX CBSI3€M — Ui M3y4eHMs CBOWCTB BELIECTB M XUMHUECKUX pEakLui,
€CTEeCTBEHHO-HAYUHbIE METObI IO3HAHUS — HAOI0/IeHHEe, U3MEPEHHE, MOJSIMPOBAaHHE, SKCIIEPUMEHT (peabHbI U MBICICHHBIH);
ClIeZIoBaTh IMpaBUJIaM TOJb30BAHUS XMMHMYECKOH IMOCYIOM M 1a0opaTopHbIM OOOpYAOBAaHMEM, a TaKKe IMpaBHJaM OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMH MO BBIIOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB 10 MOJYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA M KHMCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C OMNPEAEIEHHOM MaccoBOM A0iel pacTBOPEHHOTO
BEIIECTBa, [JIAHUPOBATh U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 110 Paclo3HABAaHUIO PACTBOPOB IIEIOYEH U KHCIOT C MOMOIIbIO
UH/IMKAaTOpOB (JIakKMycC, (GeHOIPTATICHH, METUIIOPAHXK U JPYTHE).

K koH1y o0yuenus B 9 kjacce npeaMeTHbIE pe3ysIbTaThl Ha 6a30BOM
YpOBHE
JIOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OO YUaAIOIIUXCSl YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHUH: XMMHWYECKHH D3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KATHOH, aHWOH, IPOCTOE
BEILECTBO, CIIOXXHOE BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATENIBHOCTD, CTEIIEHb OKHCIICHMS, XUMHUUYECKAs PEaKUus, XUMUYECKas
CBSI3b, TEIUIOBOM A QEKT peakiuu, MOJb, MOJSPHBIH OOBEM, PACTBOP, IJIEKTPOIHUTHI, HEIIEKTPOJUTHI, SICKTPOTUTHUYECCKAS



JTUCCOLIMAIMsS, peaklMd HOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE DPEaKIIHH,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE PEAKINUH, OKHCIUTEIb, BOCCTAHOBHUTEIb, OKHUCICHHE W BOCCTAHOBIICHHE, aJIOTPOIINS,
aM(pOTEepHOCTh, XUMHUYECKasi CBsA3b (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas), KpUCTaJUIMYecKas pemérka, KOppO3us METaIIOB,
CIUIaBbI, CKOPOCTh XUMUUECKON peakIlnu, IpeieibHo AonyctumMas konueHTpanus [1JIK Bemecrtsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX TOHSATUA M TNPUMEHATh 3T TOHATHS IPH ONHMCAHUHM BELIECTB U MX
MIPEBPAILICHUH;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIeHUs (POPMYJT BEILIECTB U YPaBHEHUI XUMUYECKUX PEaKIuil;

OTIpEeNeNATh BAICHTHOCTh W CTENEHb OKHUCICHUS XMMHUYECKHX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, NMPUHAICKHOCTD
BEIIECTB K ONpeAeNEHHOMY KJIacCy COelIMHEHUH 1o Gopmyrnam, BUI XUMHYECKON CBA3M (KOBaJIeHTHAas, MOHHAsS, METAJUIMYECKas) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsii MOHA [0 XMUMHUYECKON (opmyne, XapakTep cpeibl B BOAHBIX PAcTBOpaX HEOPTaHUYECKUX
COCIMHEHUH, TUI KPUCTAJUIMIECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici [lepuoanueckoro 3akona J[. M. MeHneneeBa M JEeMOHCTPUpPOBATh €ro IOHUMaHHWE: OMHCHIBATh U
XapakTepu3oBaTh TabamuHyto ¢opmy llepnomudeckoil CHCTEMBbl XMMUYECKHX 3JIEMEHTOB: Pa3nyarh MOHATHS «TJIaBHAs MOATPyIIa
(A-rpynna)» u «mnobouynas noarpynna (b-rpymma)», mansie U 60JbIINE MEPUOJBI, COOTHOCUTh 0003HAYEHHUS, KOTOPbIE UMEIOTCS B
NePUOANYECKON TabIuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsif sapa, olriee
YHCIIO DJIEKTPOHOB M PACHpeAesieHHe HX I10 AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB
DIIEMEHTOB M UX COCTUHEHUH B Mpeieax MajbIX MEPUOJIOB U TJIABHBIX MOJTPYII C YIETOM CTPOCHUS X aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUIECKHE PeaKIUH (IT0 YHCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIK BEIIECTB, 10 TeIUIOBOMY () (eKTy, IO M3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX IIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIIME W CIEMU(PUUECKHE XUMHUYECKHE CBOMCTBAa MPOCTHIX W CIOXKHBIX BEHIECTB, TOATBEPKIast
OTHCaHKE MTPUMEPAMHU MOJIEKYIISIPHBIX ¥ HOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX XHMUYECKHIX PEaKITHii;

COCTABJIAITh YPABHEHUS JIEKTPOJIUTUYECKOM JUCCOLMALMN KUCIIOT, EN0YEN U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEaKLIUN
HMOHHOr0 OOMEHa, YpaBHEHHUs PEaKLUH, MOJITBEPHKAAIOUINX CYIIECTBOBAHWE N€HETUYECKOM CBSI3U MEXy BELIECTBAMHU pa3IMYHBIX
KJIACCOB;

PaCKpBIBATh CYITHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA ITOCPEJCTBOM COCTABICHHS SJEKTPOHHOTO OamaHca 3THX
peaxkuuii;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHMS, BO3MOXKHOCTU TNPOTEKAHUS XMMHUYECKHX IPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTENIbHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacchl BELIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO 3JIeMeHTa Mo (opmyie
COEIMHEHUS!, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI 110 YPaBHEHHIO XUMHUECKON PEaKIIny;

coOuo1aTh TpaBWIa IOJB30BAHMS XUMHUYECKOW IMOCYAOH M J1abopaTOpHBIM O0OpyIOBaHHMEM, a TaKKe IpaBHia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLMSIMH IO BBIMOJTHEHHUIO JaOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);



® [IPOBOJUTH PEAKLMH, NOATBEP)KIAIONINE KAau€CTBEHHBIM COCTaB pa3IMYHBIX BEILECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPHI-,
Opomua-, noaua-, kapoonar-, gocdar-, CUIUKAT-, CyIb(aT-, THAPOKCUA-UOHBI, KATHOHBl AMMOHUSI U MOHBI U3yYEHHBIX METAJIJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX BEILECTB;

® T[PUMEHSTh OCHOBHbBIE ONEpPALMU MBICIUTEIBHOW NEATEIbHOCTH — aHAJM3 U CHUHTE3, CpaBHEHHUE, 0000IleHue, CUCTEeMaTH3aIuIo,
BBISIBJICHHE NPUYUHHO-CIEACTBEHHBIX CBSI3€M — JUIsl U3yYEHHUS CBOMCTB BEIIECTB U XMMHYECKHMX PEAKIUM, €CTECTBEHHO-HAay4YHBIE
METO/IbI TO3HAHMS — HAOJII0JeHUEe, H3MEPEHHE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).

TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
N KouanuyecrBouacon DJIeKTPOHHbIE
- HaumeHoBaHuepasaejioB 1 (uuposbie)
n/ Bcer  Konrpoabnsiepabor  IIpaktuyeckuepador
TeMIIPOrPaMMBbI o0pa3oBaTtesbHbBIEpPeCYP
I 0 bI bl
CBI
Paznes 1.1lepBoHayanbHbIEXMMHYCCKHETTOHATHS
XuMusa — BakHast 001acThb
1.1 €CTECTBO3HAHUSA U IPAKTUUECKON 5 2 bubmorexa HOK
' p https://m.edsoo.ru/7f41837c
NEeATEIILHOCTH YeI0BEKA
but6mmorekxa [IOK
1.2 BemecTBa 1 XuMHYeCKHUEPEAKITNN 15 1
m peaxil https://m.edsoo.ru/7f41837c
Hroromnopasaery 20
Pa3nes 2.BakHeiimme npeacTaBuTe M HEOPraHMYECKHUX BeleCTB
bubanoreka LJOK
2.1 Bosayx. Kucnopon. IToasrue 00 okcumax 6
yx PO a https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
2.2 Bomopoxn.Ilo € 0 KHCJIOTax U CO 8 1
FIOPOAL. LIOHATH HEIoTax i coIBIx https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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2.3 Boga. PactBopsl. [ToHsiTne 06 ocCHOBaHUSAX 5 1 1 ﬁi&?ﬁ;ﬁéﬁfﬁﬁml 837¢
54 OCHOBHBIEKJIACCBIHEOPTaHUYECKUXCOEIUHE 11 1 1 bubmmoreka [JOK
' HU https://m.edsoo.ru/7f41837c
"
TOTOMNopas3aeny 30

Paznea 3.Ilepuoanuecknii 3axoH u [lepuoguyeckasi cucrema xumuuecknx 3jemMeHToB JI. U. MenaeneeBa. CTpoeHneaToOMOB.
XumuyeckasicBsidb. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIEPeAKIIUU

[Tepnonnueckuii 3akon u [lepuoanueckas
3.1 cHucTeMa XMMUYeCKux anemMeHToB [[. U 7 bubmmorexa [JOK
' o https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHHeaToMa
Xumudeckas cBs3b. OKHCIUTEILHO- bubnunoreka LIOK
3.2 8 1
BOCCTaHOBHUTEJIBHBIE PEAKLIMH https://m.edso0.ru/7f41837c
bubnmorexa LIOK
4 1
roromopasiety > https://m.edso0.ru/7f41837c
PesepBHOCBpEeMS 3 bubmorexa LOK
P p https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOIT'PAMME
9 KUIIACC
N KounyecTBouacon DJIeKTPOHHbIE
* | HaummeHoBaHHMepAa3aeJOB U (uudposbie)
n/ Bcer  KonrtpoubHbiepado IIpakTnyeckuepado
i TEMIPOTrPaMMbI odpa3oBaTejbHBIEpeCYP

0 ThbIl

ThbIl

Chbl

Pa3pnen 1.BemiecTBO 1 XUMHYECKHE peaKIIUA

11

[ToBTOpenue u yriyOneHne 3HaHUN
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636
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12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubnmoreka [JOK
' KIHit https://m.edso0.ru/7f41a636
DNEKTPONIUTHYECKAs JUCCOLIUALIHSL. bubnnoreka [HOK
1.3 8
XUMHYECKUE PEAKLIUH B pacTBOPax https://m.edsoo.ru/7f41a636
Hroromnopazaeny 17
Pa3nen 2.HemeTa/uibl M UX COEIMHEHUSA
51 OO01mas xapakTepuCTHKa XUMUYECKIX 4 bubnuorexa [JOK
' anemeHToB VIIA-rpymnmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas xapakTepruCTHKa XUMUIESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' . PRl -EP https://m.edsoo.ru/7f41a636
e€coeIMHEHHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
2.3 aneMeHToB VA-rpymiel. A30T, pochop u ux 7 bubmorexa HOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCITUHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKIX
2.4 anemeHToB |V A-rpynmsl. Yriaepoa u 8 bubmorexa [JOK
' . PYHIEL oA https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroronopazaeny 25
Pa3nen 3.MeTaiibl U UX COeIMHEHUS
. bubnmoreka [JOK
31 ObmmecofcTaameTaIon 4 https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkueiiiie MeTaIbl M UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Uroronopazneny 20
Pa3znen 4. Xumusi 1 oKpykamomas cpeaa
b K
4.1 BemectBa 1 MaTepuansl B )KM3HU YEJIOBEKA 3 nommorexa O

https://m.edsoo.ru/7f41a636
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Hroronopazneny 3
PesepBHOCBpEeMs 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOIT'PAMME
IMOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC
Ne KosnyecTBOUYacoB
Haraunsy
n Temaypoka Be MpakTuyecku JyiekTpoHHBbIeNM(PPOBHIEOOPA30B
KonTpoabHbl YeHUus
/ ero epadoThI aTeJibHbIEPeCYpPChI
epadoThI
n
1 [Ipenmer xumuu. Pons xumun B 1 bu6mmorexa [IOK
JKW3HU yenoBeka. Tena u Benectsa https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeTogax MO3HAHUS B 1 bubmuoreka [JOK
XUMHAH https://m.edsoo.ru/ff0d227e
Ilpakmuueckasn paboma Ne 1
3 «ITpaBuna pa®otsl B 1abopaTopuu U 1 bubnnorexa [JOK
npuEMBI 00paleHHs ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 YucThie BemecTBa U CMECH. 1 bu6mmorexa [IOK
CriocoOsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
11 0 No 2
5 Pasercrme cweeet (13 mpivepe 1 BuGaorexa LIOK
a . puMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmuoreka [JOK
0 ATOMEL H MOTICKYJIbI 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f41a636
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(CUMBOJIBI) XMMHYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

sHIUKIoneauct. O0o0ImEeHue 1

8 IIpocThie U CIIOKHBICBEIIECTBA Bubmmorexa LIOK
p = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYISIPHOCYICHHUE bubmorexa LIOK
YIEPHOSY https://m.eds0o.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BelecTB. XUMU4ecKas GopMyIa. bubnmoreka [JOK
10
BaneHTHOCTHATOMOBXUMHYECKUXIJIC https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHoCuTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJISIpHAS Bubmmorexa LIOK
yIAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10151 XUMHYECKOTIO bubmuoreka [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. Mouib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nYecKre U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBHs NPOTEKAHUS bub6nuorexa [IOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChI BEILIECTB. bubnnoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Breranciierunst konmmaecTBa, MacChl
17 BEIECTBA 10 YPABHECHUSIM bubmmorexa [OK
HI yp N https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEAKIIHMA
Krnaccudukanus XuMuueckux
18 €aKIHii (COeTMHEHHSI, PA3TIOKEHHS Bubmiorexa LIOK
peartt g P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN- bubnmoreka [JOK

https://m.edsoo.ru/ff0d40c4
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cUCTEMAaTH3alUA3HAHUN

KonTpoabHnas padora Nel o teme

bu6mmoreka [JOK

20
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bos — cMech rasos. CocTas

21 BO3 nya Kucnopox — snemesT u bubnnorexa [IOK

Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckue U XUMHUYECKHE

99 CBOICTBa KHCIIOpoa (peakiuuu bubnmoreka [JOK
OKHCJICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
ITonsarneobokcumax
CrocoOsI IIOJTy4EeHUS] KUCI0POaa B

23 J1abopaTopuu ZILIH OMBIHIHerHOCTI/I buGnnorexa [IOK

patop p ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHnekucIopoaa
TennoBoii 3¢ ekt xumuueckomn

24 peaKkIu, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, YTOJb U METAH).

25 3ar ﬂsﬁeéneqlios ¢ a, CII0COOBI lro bubmorexa [IOK

p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
Ilpakmuueckaa paboma Ne 3 110
26 teMe «Ilonyuenne u cooupanue bubmmorexa [IOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»

97 Bonopon — snemMeHT U mpocroe bub6mmoreka [IOK
BellecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnueckue U XUMHUYECKHE

28 CBOMCTBA BOAOPOIA bubmnorexa [IOK

Aopora. https://m.edsoo.ru/ff0d4dd0
[IpumenenueBogopoaa
29 [TonsaTHe 0 KHUCIOTAaX U COJISIX bubnnorexa [IOK

https://m.edsoo.ru/ff0d50d2
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Cnoco0bl noity4eHus BOA0poia B

bubmuoreka [JOK

30
nabopaTopun https://m.edsoo.ru/ff0d4dd0
Ilpakmuueckaa paboma Ne 4 110

31  rteme «Ilonyduenue u cobupanue bubmmorexa [JOK

i patl https://m.eds0o.ru/ff0d4f42
BOJIOPO/a, U3yUYECHUE €T0 CBOMCTBY

32 Mosipablii 00bEM ra3oB. 3aK0H bubnuoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK

. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHMIO PEaKIUd Ha OCHOBE bubmmorexa [JOK
P "p . https://m.edso0.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIECHUH ra30B

35 du3nueckne U XUMUYECCKHE bu6mmoreka [JOK
CBOICTBAa BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 06 bubnuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 HacsImieHable ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pactBopbl. MaccoBas 10151 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
Ilpakmuueckasn paboma Ne 5 1o

38 teme «IIpuroroBiienne pacTBOPOB C bubnuotexa [JOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 Konmponvnaa paboma Ne2 nio teme bubmuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUpUKALIUS, bubnmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyyeHnne u XMMHUYECKHUE CBOMCTBA bubmuoreka [JOK
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KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEepPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e

OcHOBaHUS: COCTaB, bubmuorexa [JOK
42
Kiaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeauue): HOMEHKIIATYpa,
46 CHOCO((SBI;) OJI )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa LIOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padorta Ne 6.
47 Pemrenne skciepUMEHTANIBHBIX 3a7a4 bubnuorexa [JOK
mo Teme «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCTUHEHUI»
I'eneTnyeckas CBA3b MEKIY
48 KJ1accaMU HEOPTraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCAMHEHHI
49 O6o06menue n bubmuoreka [JOK
cucTeMaTHU3alusI3HaHu I https://m.edsoo.ru/00ad9ch2
KonTtpoabnas pa6ora Ne3 o reme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUUECCKHX bubmorexa LHOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHHI
[lepBbIe MONMBITKU KJIACCU(DHKALIMHI
51 XI/II\I?II/IHCCKI/IX 9JIECMEHTOB l(?IOHﬂTI/Ie 0 bubmorexa [JOK
i https://m.edso00.ru/00ad9ffa
IpyMmax CXOJHBIX JIEMEHTOB
59 [Tepuonuueckuii 3aKOH U bubnuorexa [JOK

[Tepuonuueckas cucrema

https://m.edsoo.ru/00ada52c
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XUMHUYECKUX dieMeHToR /1. 1.

Menpeneena
53 | Tlepuojbl, rpymIbl, TOATPYIIITEI bubmoreia OK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuoreka [JOK
snaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI04eK
55 aToMoB 311eMeHToB [leproauueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHYECKOTO
5g |~ IEMEHTa IO ero MONOKEHHIO B bubnunoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnnorexa [JOK
N. Mennenees — y4€HbIN, IEAAror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNeKTPOOTPULIATETLHOCTHATOMOBXH bubnuotexa [JOK
58
MUYECKUXAIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HOHHAAXIMIIECKAACBA3E https://m.edsoo.ru/00adac34
60 KoBasleHTHasMOMApHAAXUMUYECKASC bubnnoreka [JOK
BSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHassHEIOISIpHAAX UMUUECKA bubmuorexa [IOK
SICBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneHpoKHCIeHIA https://m.edsoo.ru/00adae28
63 OKucIuTeNnbHO- bubnuoreka [JOK
BOCCTaHOBHUTEJIbHBIEPEAKIUN https://m.edso0.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIIH bu6mmoreka [JOK
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https://m.edso00.ru/00adb076
K 0ota Ne4 1o Teme
o C()HTpo.nLHaﬂ padora Ned 1o rem . . BuGmorexa LOK
(IPOCIIC aTOMa. https://m.eds00.ru/00adb486
XUMUYECKasICBA3b
66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cUCTEMaTU3als 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBubIil ypok. O600611eHIE 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O60011eHUE U 1 bubmmorexa [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
9 KIIACC
Ne KosanuecTBouacos
Be Jarau3zy = DiieKTpoHHBbIeU(PPOBBLIEOOPA30
n Temaypoka Konrtpoabubl  IIpakTunyeck
er YyeHust BaTeJIbHbIEPeCyPChI
/ epadoThbI nepadoThI
. 0
IT 7 Bl
, EPHONYCCKHN 3aKOH epnonnt;c;aﬂ . BuGmrorexa LOK
CUCTeMa XUMHUYeCKHX dreMeHToB [1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH CBOI\/ECTB BuGmorexa LIOK
2 XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX 1

MIEPHOIOB

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

3 Knaccudukanus 1 HOMEHKIATypa 1

Bbubnuoteka LIOK
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HCOPTraHNYCCKUX BCIICCTB

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

Bunel xuMuueckou CBSI3U U TUIIEI

bu6nmmoreka [IOK

4
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTpoasnas padora Nel o Teme

5 «IloBTOpenue u yriay0iaeHne 3SHAaHUN
OCHOBHBIX pa3JiesIoB Kypca 8 Kiiacca»

6 Kiaccupukanuss XMMHUYECKUX peaKIIHid bubnuorexa [HOK
10 pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbchb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakiuu. [IoHSITHE O TOMOTECHHBIX U bubmorexa LHOK
PeAKHIH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[ToHsiTHE O XUMUYECKOM pPaBHOBECHH.

8 DaxTOpHI, BIUSIIONIAE HA CKOPOCTh bubmuorexa [JOK
XUMUYECKON PEAKLIUN U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO- bubmmoteka [IOK
BOCCTAHOBUTEIIbHBIEPEAKLIUU https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON

10 mucconuanmu. CHIbHBIE U CIIa0bIE bubmorexa HOK

' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI

11 HNonHrleypaBHeHUIpeaKIUni bubnnorexa LOK

yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUN 00 bubmmorexa TIOK
. p https://m.edso0.ru/00add5d8
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI
XuMHYECKHEe CBOMCTBA COJIEH B CBETE
13 npexcraBiieHHH 00 3JIEKTPOJHTHUECKOM bubmorexa HOK
pea R https://m.edsoo.ru/00add8b2
JIACCOLIMAIAN
. bubnmoreka [JOK
14 [TonsiTue o rumponu3ecoei 1

https://m.edsoo.ru/00add9d4



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
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

bu6nuoreka [IOK

15  OO6oOuieHne u cucTeMaTu3ausI3HaHHA
B t https://m.edsoo.ru/00addd12
16 Ilpakmuueckana paboma Ne 1. «Pemenue bubmmoreka [IOK
AKCIIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTpoubnas pabora Ne2 o reme
17 «OIIEKTPOJINTUYECKAS TUCCOLHALIMSL. bubmmoreka [IOK
XHUMHUYECKUEPEAKLIUHA B pACTBOPAX)» https://m.edsoo.ru/00addecO
OO0m1as XxapakTepucTHKa rajJoreHoB.
18 XUMHYECKUE CBOMCTBA HA IPUMEPE bubmuorexa [HOK
XJIopa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CoJisiHast KHCIIO0TA,
19  XuMHYEeCKHe CBOMCTBA, MOJIYYCHUE bubmorexa LHOK
’ i ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
Ilpakmuueckan paboma Ne 2 1o Teme
20  «IlomydeHue CONMSTHON KUCIOTHI bubmorexa LHOK
YT C07 ’ https://m.edso00.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Berurcnenus o ypaBHEHUSIM
21  XMMWYECKUX PEaKIUi, TN OINH U3 bubmmorexa [TOK
PEAKIIHH, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
23 Haxoxcp €HUE Cepbl H(i;é coe I/IHelI)-II/Iﬁ B Bubmmorexa [IOK
a p VH https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHECBOHCTBACEPHI
24 CepoBoaopoj, cTpoeHue, pu3ndeckne u bubnmnoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuabl cepbl. CepHasi KMCIIOTA, bubnmoreka [JOK

¢u3nueckre 1 XUMUYECKHE CBOMCTBA,

https://m.edso0.ru/00adea28
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IIPUMEHEHHUE

Xumudgeckue p€aKknuuy, JCxKaluc B
OCHOBC ITPOMBIIIJICHHOI'O criocoba

bu6nmoreka [IOK

26  mOXy4YeHHs CEPHOU KHUCIIOTHI.

v p . https://m.edsoo.ru/00adec8a
XUMHUECKOe3arps3HEHUEOKPYKAIOIIEHC
PeaBICOCTMHEHUSIMUCEPDI

97 Brruuciaenue MaccoBOM J0JIM BBIXO/a bubmuorexa [JOK
IIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuKa 3JeMeHTOB VA-

28 rpymmsl. A30T, paclipOCTPaHEHUE B bubnuotexa [HOK
npupoe, GU3NYECKue 1 XUMUIECKHE https://m.edsoo.ru/00adeea6
CBOICTBA

29 AMMHUak, ero Gpu3nuecKue 1 XuMUYECKUE bubnuotexa [HOK
CBOMCTBA, OJIy4YEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
Ilpakmuueckan paboma Ne 3 110 Teme

30  «llomy4ueHne ammMuaKa, H3y4eHHUE €To bubmmorexa [JOK

L Sk https://m.eds00.ru/00adf180
CBOMCTBY

31 A3oTHas KucioTa, e€ husndeckue u bu6nuoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
AMMOHHS B KQUeCTBE MUHEPATbHBIX

30 T - bubmmorexa [JOK
yA00P ’ . https://m.edso0.ru/00adf518
XUMHUECKOe3arps3HEHUEOKPYKAIOIIEHC
peapICOeTMHEHUSIMUA30Ta
®dochop. Okcun docdopa (V) u

33 (pocg)o pHa}I KI/ICJI((I))Ta (b(I)I/II)3I/I(‘-Ie3:KI/Ie u bubnuorexa LHOK

p o https://m.eds00.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOJTyYEHUE
Hcnonb3oBanue pocharoB B kauecTBe
N but6mmoreka [IOK
34  MuHepaNbHBIX YA0OpEHUA.

3arpsi3HeHuenpupoaHoiicpensipocharam

https://m.edsoo.ru/00adfc20
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u

Yraepon, pacnpocTpaHeHUE B PUPOJIE,

bu6nmmoreka [IOK

35 duznYecCKre 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTUYECKHUE bubmuorexa [JOK
po0JIEMBbI, CBSI3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37  VYroubHas KUCIOTa U €€ COIIH bubmorexa [JOK
https://m.edsoo.ru/00ae006¢
Ilpakmuueckasa padoma Ne 4 10 Teme
38 "IlonyuyeHue yriaekuciaoro rasa. bubnuoreka [JOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
roH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIIiIepoaa
40 KpeMHuii u erocoequHeHus bubmmorexa [IOK
https://m.edsoo.ru/00ae080a
Ilpakmuueckan paooma Ne 5. Peuienue
a1 JKCIIEPUMEHTABHBIX 3334 10 TEME bubmuotexa [JOK
«Bakneiyie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS»
KonTtpoabnas padora Ne3 no teme
42 «BaxHeue HEMETaIbl U UX bubmorexa TIOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO0mias XxapakTepucTUKa XUMHIECKIX
3JIEMEHTOB — METAJIJIOB.
but6mmoreka [IOK
43  MeTtanmudeckas CBsI3b U METAJUTMYECKas

KpUCTAJUIMYECKasl PEIIETKA.
dusnyeckuecBoiicTBAMETAILIOB

https://m.edsoo.ru/00ael03e
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XMMHYECKUE CBOMCTBA METALJIOB.

44 DIIEKTPOXUMUUECKUAI DI HAIPSHKEHUI buGnnorexa LIOK
p PAZL Harp https://m.eds00.ru/00ae1156
METAJLIOB
OO61mue criocoObl MOTYyYEHUST METAJLIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUSIM bubnmoreka [JOK
XAMHYECKHUX PEAaKIUi, ECIIU OAUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT NTPUMECH

46 IToHsATHE O KOPPO3UNMETAILIOB bubmorexa HOK

PP https://m.edso0.ru/00ae1278
bubmnoreka IIOK

47 Ilenoumpieverarel https://m.edso0.ru/00ael4b?2

48 OKcuapl ¥ THOAPOKCUIBI HATPUS U KAIU bubmorexa LOK

a AP a p https://m.edsoo.ru/00ael4b?2

49 [I{esr04HO3EMENBHBIE METAILIBI — bubnnorexka HOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8

50 Baxxueimecoe THHEHUAKAIBIIUSA bubmorexa HOK

A I https://m.edsoo.ru/00ae15e8

51 O0001IeHne U cUCTEMaTH3AlUSI3HAHUI

59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bubnuoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
Ilpakmuueckaa paboma Ne 6 110 Teme

53 "}IIZéCTKOCTL BO fl 1 METOJLI €€ bubmmorexa [IOK

Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64

55 AMpoTepHble cBOMCTBA OKCHIA U bubnmnorexka HOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK

56 K

e1eso https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCHABI B coiu xkene3a (1) bu6mmoreka [IOK
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u xenesa (111)

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

58 O00011eHrEe U cUCTEMAaTU3 A3 HAHUI 1
Ilpakmuueckana paboma Ne 7. Penienue
59 SKCHEPUMEHTAJIBHBIX 33]a4 110 TEME 1 bubnmoreka [JOK
«BaxHeime MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Borurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, €CITH OJIUH U3
peareHToB J1aH B U30BITKE UITH COACPKUT bubnuotexa [HOK
60 1
MIPUMECH. https://m.edso0.ru/00ae1750
BrrunciaeHusIMaccoBON 0IMBBIXOIAIPO.
YKTapeaKInu
61 O00011IeHNE U CUCTEMATH3AMI3HAHUIA 1
Koutpoasnas padora Ne4 o teme
62  «Baxueimme METaIIBI U UX 1
COCTMHECHUS
63 BemectBa 1 MmaTepuanbl B TOBCEHEBHOM 1 bubnmnoreka [JOK
JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMUYECKOE3arps3HEHUEOKPYKAOIIENC bubmuoreka [JOK
64 1
penbl https://m.edso0.ru/00ae4270
65 Ponb xumMun B perieHnH 5K0I0rHUeCKUX 1 bubmmoreka [JOK
npobem https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O0001IeHNE U 1 bubmumoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBuslit ypok. O60011eHMEe 1 1 bu6muoreka [JOK
CHCTEMATU3ALMS 3HAHU N https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O60011eHNE U 1 bubmuoreka [JOK
cucTeMaTru3anus 3HaHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Xumus, 8 kitace/ ['abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii-ypoBeHb.- Peann3arusi-
TpedboBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30oBaHus.- MeToanueckoe-mocooue-isi-
yuuress.pdf
HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
1. TTopran pynaamenTaabHOro XUMuueckoro oopasosanus ChemNet. Xumuueckas
uHdopMaimonHas cetb: Hayka, oOpazoBanue, TexHonoruu http://www.chemnet.ru
2. lNazera «Xumusi» u callT uis yuutens «5 uay Ha ypok xumumy» http://him.1september.ru
3. Opranuyeckasi XUMHSL: JICKTPOHHBIN yueOHUK JUIsi cpeiHei mKousl hitp://orgchem.ru/
4. OCHOBBI XMMUU: JIEKTPOHHBINA yueOHuK http://www.hemi.nsu.ru
5. OtkpsIThIH KOIUIemK: Xumus http://www.chemistry.ru
6. JlucraHunOHHAs OTMMITHA/IA TT0 XMMUH: TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHbIN
mpoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry
7. JlucTaHIMOHHBIE SBPUCTHYECKUE OJMMITHAIBI 10 XHMHUH
http://www.eidos.ru/olymp/chemistry
8. KouTpen — Xumus [uist Bcex: yueOHO-uHpOpMaIMOHHbIN caiT hitp://kontren.narod.ru
9. Matepuansl kadeaps! pusnyeckoil u KoutonaHoi xumun KOkHOTO (enepanrbHOro
yHuBepcurteta http://www.physchem.chimfak.rsu.ru
10. HanoMeTp: HaHOTEXHOJOTHYECKOE coobmecTBo http://www.nanometer.ru
11. OnnaitH-cripaBouHUK XUMU4eckux snemenToB WebElementshttp://webelements.narod.ru
12. IMonynsipHast OMOIMOTEKa XMMHUYECKHX 31eMeHToB hitp://n-t.ru/ri/ps
13. Caiit Alhimikov.net: yueGHbIe 1 CripaBOYHBIC MATEPHAIIBI 10 XUMHUH
http://www.alhimikov.net
14. Caiir Chemworld.Narod.Ru -Mwup xumun http://chemworld.narod.ru
15. Caiit «BuptyanbHas xummudeckas mkona» http://maratakm.narod.ru
16. XuMuK.py: caidt o xumun http://www.xumuk.ru
17. Xumunueckas ctpaHuuka fpocinasckoro LleHTpa TenekoMMyHUKaui 1
HH(POPMAIIMOHHBIX CUCTEM B 00pa3zoBanuu hitp://www.edu.yar.ru/russian/cources/chem
18. Xumunueckuit mopran ChemPort.Ruhttp://www.chemport.ru
19. Xumunveckuii cepep HimHelp.ru: yueGHble 1 cripaBodHbIe MaTepHAIIBI
http://www.himhelp.ru
20. Xumusi: Matepuainsl « Bukunenun» — cBOOOTHOM SHIUKIIONIEC AN
http://ru.wikipedia.org/wiki/Xumus
21. Xumus as BcexX: WUTIOCTPUPOBAHHBIE MaTEPUAIIBI IO 001N, OPraHUYeCKON 1
Heopranndeckor xumun http://school-sector.relarn.ru/nsm
22. Xumus v xu3Hb — XX| BeK: HAyIHO-MOMYJISIPHBIHN sKypHan http://www.hij.ru
23. DneKkTpoHHAasi OMOIHOTEeKa Y4eOHBIX MaTEepUAIOB TI0 XUMHHU Ha TIOpTaJIe
Chemnethttp://www.chem.msu.su/rus/elibrary
24. Dunuknoneaus «[Ipupona Hayku»: Xumust http://elementy.ru/chemistry
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