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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1o XMMHH Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHUsl COCTaBJICHA
Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl OCHOBHOTO 00mIero obpasoBanus, npenacrasieHusix B I'OC OO0, a
TakkKe Ha OCHOBE (herepanbHON pabouell mporpaMMbl BOCHHTAHUA U C y4ETOM
KOHIIENIIMM TpPENoJaBaHusl ydeOHOro mnpeameTra «XuMus» B 00pa30oBaTeNIbHBIX
opranu3anusx Poccurickoin denepanuu.

[IporpaMmma mo XxuMuM Aa€T NPEJICTaBICHHE O LENSAX, OOIIEH CTpaTeruu
0oOy4eHHMsI, BOCIIMTAHUSA U PA3BUTHUS 00YUaIOIIUXCS CPEICTBAMH Y4E€OHOTO MpEeAMETA,
yCTaHaBIMBAaeT 00s3aTeIbHOE MPEIMETHOE  COJAEp’KaHWe, MpPeayCMaTpUBAET
pacupenesieHue €ro Io KjaccaM M CTPYKTYpUPOBaHHME II0 paszjieslaM U TeMaMm
IIporpamMMbl 1O  XUMHH, ONPEIAEHSICT KOJMYECTBEHHBIE U  KauyeCTBEHHBIC
XapaKTEpUCTUKN COACPKAHUSA, PEKOMEHIYEMYIO IIOCIEI0BATEIBbHOCTh HW3yYECHUS
XUMHUU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH Y4eOHOIO
MpoILIecCca, BO3PACTHBIX OCOOEHHOCTEH OOYy4YaroIMXCs, OMPEEiseT BO3MOKXHOCTU
npeaMera i peanu3aluy  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0Opa30BaTeNbHON IPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUsl, a TAaKKe
TpeOOBaHMI K pe3ynbTaTaM 00y4eHHs XUMHUHU HAa YPOBHE Lele n3yyeHus mpeaMera
M OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIbHOM NEATENBHOCTH OOydYaromerocs o
OCBOEHUIO yU4E€OHOI0 COJIepP KaHUA.

3HaHWE XHUMHMH CIY)XKUT OCHOBOM i (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOyuJarolerocs, ero NpeACTaBICHU 0 MaTepUaIbHOM €MHCTBE MHUPA, BAXKHYIO POJIb
UTPalOT GOpMUPYEMbIE XUMHUEN NPEICTABICHUS O B3aMMOIIPEBPAICHUSX SHEPTUH U
00 »HBOJIIOMU BEUIECTB B NPHUPOJAE, O IYTAX pEIIEHUs TJIOOAIbHBIX MPOOJEM
YCTOWUYHMBOTO PAa3BUTHs YEJIOBEUECTBA — CBIPHEBOW, DHEPIETUUYECKOM, MUILIEBOM U
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peasin3allii BOZMOXKHOCTEH JIJIsi CaMOpa3BUTUS U POPMUPOBAHUS
KYJIbTYpbI JIMYHOCTH, €€ 0011el U (YyHKIIMOHATIBHON T'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIILICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydaroluxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHOH  JesTeNIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCUOHATIBHOMN NESITENbHOCTH;

3HAKOMHUT CO CHeUM(UKON HAYYHOTO MBIIUICHHUS, 3aKIaJbIBA€T OCHOBBI
LEJOCTHOIO B3IJIsia HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLINXCS;

CrocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE
oOpa3zoBaHHe 00yJaIOMUXCS.



JlanHble HampaBieHHs] B OOYYCHMHM XHUMHH OOECIEYMBAIOTCS CHELH(PHUKOMN
colepkaHusi ~ y4eOHOro  TpeaMeTa,  KOTOPbIA  SBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpa)keHHWEM 0a30BOM HAyKHM XMMHH Ha ONPEAEIEHHOM ATamne €€
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBl MEPBOHAYAIBHBIX TMOHATHI XHMHH, OCHOB
HEOPraHMYECKOW XUMHM W  HEKOTOPBIX  OTACIBHBIX 3HAYUMBIX IOHATHU
OpPraHUYECKON XUMUHU.

CtpykTypa cojaepxaHUsi NpOrpaMMbl MO XUMHUU CHOPMHUPOBAHA Ha OCHOBE
CUCTEMHOr0 mnoaxoja k e€ m3yudeHuro. ConepikaHHe CKIAJbIBAETCS M3 CHCTEMBI
IOHATHM O XHUMHUYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMBI MOHATUNA O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYpHO OpPraHM30BaHbl IO MPUHLUITY
[IOCJIEIOBATEIbHOTO Pa3BUTHS 3HAHUKM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUMN
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— MPEACTABIIEHUH 00 3JEKTPOIUTHUECKOMN TUCCOLMALINY BEIIECTB B pACTBOPaX.

TeopeTnueckne 3HAHUA  pPACCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJEIOBATEIHLHO OT OJHOTO
YPOBHS K JPYTrOMY, BBITIONHSISA (PYHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOECHHUS M BO3MOYKHOCTEW MPAKTUYECKOTO NMPUMEHEHUS WU IMOIYYEHHS U3Y4aeMBbIX
BEILIECTB.

OcBoeHue  mporpaMmbl IO  XUMHU  CIHOCOOCTBYET  (DOpMUPOBAHUIO
MPEJICTABIICHNUS] O XUMUYECKON COCTABIISIOIIEH HAYYHON KapTUHBI MUpPA B JIOTUKE €€
CUCTEMHOW MPHUPOJBI, LIEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAaHHIO M METOJaM
ITO3HAaHUS B Hayke. M3yueHne XuMum mpoucXoInuT ¢ IPUBJICYEHUEM 3HAHUU U3 paHee
M3YYEHHBIX Y4eOHBIX TIpenMeToB: « Okpyxaromuii Mupy», «buonorus. 5—7 kiacce» u
«@u3uka. 7 Knace».

[Ipu M3yyeHun XUMUU MPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOU
HayKd Kak 00JIaCTU COBPEMEHHOI'O E€CTECTBO3HAHMUS, MPAKTUYECKON NEATEITbHOCTH
YeJloBeKa M KakK OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KYyJbTYyphl. 3ajada y4eOHOro
MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMUUYECKUX 3HAHUN — BaKHEUIITUX
($akTOB, IOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJOKEHHUM, JOCTYMHBIX 0000IIeHNN
MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOILIEHUH K HAYYHBIM METOJIaM
MO3HAHUS MPU U3YYEHUHM BEUIECTB U XMMHUYECKUX pEaKIHil, B (OpMUPOBAHUU U
Pa3BUTHH MO3HABATEIHHBIX YMEHUI M UX MPUMEHEHUH B YYCOHO-TTO3HABATEIIBHON U
y4eOHO-HCCIEeIOBATENIbCKON  IeATEIbHOCTH, OCBOCHMHM TpaBWJ  0€30MacHOro
oOpallieHus C BeIeCTBaMU B IOBCETHEBHOM JKU3HHU.



[Ipy m3ydyeHMH XMMHUU Ha ypOBHE OCHOBHOTO OOIEro OOpa3oBaHMsI Ba)KHOE
3HaYeHHe MPUOOPENN TaKue IeJd, KakK:

— (GOpMHpOBAHHE HHTEIUICKTyaJIbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TPUHATUIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJIeHHOCTh 00YYEHUS Ha CHUCTEMAaTHUECKOe MPUOOIIeHNE 00yUarOIIUXCs
K CaMOCTOSITEJIbHOM MO3HABaTEIbHOU AEATENBHOCTH, HAYYHBIM METOAAM IO3HAHMS,
(GbOopMHUPYIOIIUM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieyeHue yCJIOBUH, CIOCOOCTBYIOUIUX MPUOOPETCHHIO 00YYaIOIIMMUCS
OMbITa Pa3HOOOPA3HON JEATEIbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEpPCAJIbHOE 3HAYCHUE A
Pa3IUYHBIX BUJIOB JICSITEIILHOCTH;

— ¢opmupoBaHue oOme (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUI OOBSCHATH U OLICHUBATH SBJICHUSI OKPYKAIOIIETO
MUpa, UCTIOJIb3YS 3HAHUS U OIBIT, MOTYYCHHBIEC MPU U3YUYECHUU XUMUU, TIPUMEHSIThH UX
IIPU pELIEHUHU POOJIEM B OBCEIHEBHOM KU3HU U TPYIOBOM AESITEIbHOCTH;

— ¢opMHpOBaHUE y 00YYAIOMUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU ISl BBIPAOOTKH HKOJOTHYECKH I1€1eCO00pa3HOro
MOBEJEHUS B OBITY M TPYJIOBOM AEATENBHOCTU B LEISAX COXPAHEHUS! CBOETO 30POBbS
Y OKPY’KAIOIIEH TPUPOAHOMN CPENBI;

— pa3BUTHE MOTHBAIMU K OOYUYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCHHMTAHHUIO HA OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX LEHHOCTEN, TOTOBHOCTHU
K OCO3HAaHHOMY BbIOOPY MpOQuIIs U HAIPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEeHU .

OO611ee 9nCiI0 4acoB, OTBEIEHHBIX ISl U3YYEHUSI XUMHUHM Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, cocrabisger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezemo), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaYa/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XuMHUM B KW3HHA YE€IOBEKa. XMMHS B CUCTEME HayK.
Tena n BemecTa. u3nyeckue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE BEILIECTB.
[lonsiTue o Merojgax mo3HaHWs B XUMHUHU. Yucteie BemiectBa M cMmecu. CrocoObl
pa3elIeHHs] CMECE.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U CIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass GpopMyna. BaleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAs aroMHas Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYpPHBIX €IMHMI] BemiecTBa. Pacu€tel 1o ¢dopmynam
XUMUYECKUX COCTUHEHUH.

Ou3NUEeCKUEe U XUMHUUYECKHUE SIBJICHUS. XUMHUUYECKas PEaKUuus U €€ MPU3HAKU.
3aKOH COXpaHEHUsS MacChl BelIecTB. XHUMHUYecKkue ypaBHeHusa. Kiaccuduxarus
XUMUYECKUX PEeaKIUi (COeTMHEHHUS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYAO0W, MpaBWJIaMH pabOThl B JlaOopaTopuu u
npuémMamMu oOpaleHusi ¢ J1abopaTOpHBIM 000PYTOBAHUEM, WU3YYCHHE M OIMCAHUE
(GU3MYEeCKUX  CBOMCTB  O0Opa3llOB  HEOPTaHUYECKHX  BEIIECTB, HaOI0JeHNE
¢u3nueckux (MIaBJIeHUE BOCKA, TasHUE JIbJ]a, pACTUPAHUE caxapa B CTYIKE, KUIIEHHUE
YW KOHJICHCAIMs BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKAIMBAHHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOMN) SIBJICHUM, HaOIIOJICHUE U ONMCAaHUE
MPU3HAKOB  MPOTEKaHUs  XUMHYECKHMX  peakuuii  (pas3jioxkeHue  caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pa3joKeHHe TUIPOKCUAA
memu (II) mpu HarpeBanuu, B3aMMoOjCHCTBUE *keie3a ¢ pacTBopoM cos meau (11),
M3y4YEHUE CIOCOOOB pa3lieJIeHUus CMECEH: C MOMOIIbI0 MarHurta, (UILTPOBAHUE,
BBITIAPUBAHUE, TUCTWUIALNS, XpomaTorpadus, MPOBEACHUE OUYMUCTKH MOBAPCHHOU

coiM, HaONIOJEHHE W  ONHUCaHWE  Pe3yJbTaTOB  MPOBEICHUS  OIBITA,
WIUTIOCTPUPYIOIIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHMe MOJeNIell MOJIEKYI
(IIapoCTEeP>KHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech rasoB. CoctaB Bo3znyxa. Kucnopon — sneMeHT W HpocToe
BemecTBo. HaxoknmeHue Kuciopojga B mpuponae, (Gu3ndeckue W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue kucinopona. CrocoObl
MOJIYYEHHS KUCTIOpoAa B 1a00paTOpuu U MPOMBIIUIEHHOCTH. KpyroBopot kuciopoa
B nipupojie. O30H — aJuTOTpOIHAsT MO (DHUKAITUS KHCIIOPOa.



TemnoBoii 3ppeKT XUMUIECKON peakIny, TEePMOXUMUYECKIE YPaBHEHUS, IK30-
U SHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojilb M METaH. 3arpsA3HEHUE BO3/1yXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIOA.

Bonopon — snemeHT u nipoctoe BeniecTBo. Haxoxnenue Boaopoaa B MPUPOJE,
¢du3MYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moayyeHus. KucioTs
U COJIN.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoucrBa BoAbl. Boma kak  pacrBoputrenb.  PacTBOpsI.
HacelllleHHBIE W HEHACBINIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BEIMIECTB B BOJIE.
MaccoBast 1oy1s1 BELIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOAbL. OCHOBaHMI.
Ponbs pacTBOpoB B mpHpojAe M B KU3HHU 4YesoBeKa. KpyroBopoT BoAbl B IPHUPOE.
3arpsi3HeHUE NpUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BO/I.

Knaccudukanus neopranuueckux coeaunenuid. Oxcuapl. Kiaccudukanus
OKCHJIOB:  cojeoOpasyrolue  (OCHOBHbBIE,  KHUCIOTHblE,  aM(oOTepHblE) U
HecoseoOpasyrone. Homenknarypa okcuioB. dusznueckne U XUMUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanusa. Krnaccuukanuss OCHOBaHMIA: IMIENOYM M HEPACTBOPHUMBIE
ocHoBaHusg. HoMmeHknatypa ocHoBaHui. DPU3NUECKHE M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanuss kucnor. Homenknatypa kucinor. Pusznueckue u
XMMHUYECKUE CBOMCTBa KHCHOT. Pan axtuBHoctm wmetaimioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknarypa coneil. Ou3nyeckne W XHUMUYECKHE CBOWCTBA COJIEH.
[Tomyuyenue coueil.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KAuECTBEHHOE OIPEIEIICHUE COACPKAHUS KUCIOpOAAa B BO3JyX€, MOJYyYEHHE,
coOupaHue, pacrlo3HaBaHWE U M3yUYE€HUE CBOMCTB KHUCJIOpOJa, HAOIIOACHHE
B3aUMOJICUCTBUS BEIECTB C KUCIOPOJOM M YCIOBHS BOZHUKHOBEHUS U MIPEKPAILCHUS
ropenus (moxxapa), O3HaKOMJIEHHE ¢ oOpasllaMy OKCUJIOB U OINKMCAHUE UX CBOWCTB,
MoJIy4eHue, coOrpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB BOAOpOJAa (TOpeHHeE),
B3aumojelcTBue Bojaoposa ¢ okcuaoM Meau (Il1) (BO3MOXXKHO HCHOJIB30BaHUE
BUJICOMATEpPHANIOB), HaOm0JeHne OoOpa3loB BELIECTB KOJUYECTBOM | MOIb,
UCCIIeI0BaHNEe OCOOEHHOCTEN PAaCTBOPEHMSI BEILIECTB C Pa3JIMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEH PaCTBOPEHHOIO
BEILIECTBA, B3aUMO/JICUCTBUE BOJBI C METANIaMU (HAaTpUEM U KaJbI[ueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEPHANIOB), HCCIEAOBaHUE OOpa3lloB HEOPTraHUYECKHUX
BELIECTB PA3JIMYHBIX KJIACCOB, HAOMIOJEHHE H3MEHEHHS OKPAaCKU WHIUKATOPOB B
pacTBopax KHCIOT W Iejoded, uzydeHue B3ammojehcTBusi okcuypa menu (1) ¢



pacTBOPOM CEPHOW KHCJIOTBI, KHCJIOT C METAJUIAMHU, PEAKLUN HEUTpaau3aluu,
MOJyY€HUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHCHHE OJHOrO METauia JPYyTHM W3
pacTBOpa COJIA, PEHICHHUE SKCIIEPUMEHTAIBHBIX 337a4 N0 TeMe «BakHenmme Ki1accobl
HEOPTaHUYECKUX COEAUHEHUI.

IMepuognueckuid 3akoH U Ilepuoagnuyeckass cucremMa XUMHYECKHX
aementoB JI. M. MenpgeneeBa. Crpoenume aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKM KJIAcCU(DUKAIMKM XUMUYECKUX dieMeHToB. [lonsTHe o
rpynmnax CXOJHBIX 7JJIEMEHTOB (IIEJIOYHbIE U MICJIOYHO3EMENIbHbIE METalIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aMPOTEpHbIE OKCUJIBI U
TUJIPOKCHUIBI.

Ilepnogmueckuit 3akoH. Ilepuoandeckas cucTeMa XMMHUYECKHX JJIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas u anmuHHonepuoanas dhopmsl [lepuoandeckoit
cucreMbl xumuueckux dsemeHtoB JI. WM. Menneneea. Ilepuonsl W TpyIIIIbL
DU3NYECKUN CMBICIT OPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX saep. M3oronsl. Onexktponbl. CtpoeHue
ANEKTPOHHBIX  00O0JIOYEK aTOMOB  TepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoinr cucremsl Jl. . MenzaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA IO ero noyoxeHur B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHS paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPYIIIaM U MEPUOJIAM.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanmveckoll CUCTEMbl XUMHUYECKHUX
AJIEMEHTOB UId pa3BuThs Hayku u npaktuku. . V. MenneneeB — yd€HbIA U
rpakIaHUH.

Xumudeckass CBs3b. KoBasieHTHast (MOJsipHAas W HEMOJSIpHAsi) CBA3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakunu. [Ipoueccs
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIH.

Xumuyeckuii IKCRepuMeHm

U3y4eHHe O0O0pa3lioB BEIIECTB METALIOB W HEMETAJUIOB, B3aWMOJICHCTBUE
TUIPOKCUAA IIMHKAa C pPacTBOpPAMHU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3noKeHusl, COSAUHEHHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXnpeAMETHBIX CBA3€M NpPU HM3YYEHHMM XUMHU B 8§ Kijacce
OCYIIECTBIISIETCS Yepe3 MCIOIH30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH,
TAK U NOHATHM, SBJISIIOIIMXCS CUCTEMHBIMU JIJISI OTJIECJIBHBIX OPEAMETOB €CTECTBEHHO-
HAaY4YHOT'O IIUKJIA.



OOmme ecTeCTBEHHO-HAy4YHBIE TMOHSTHUS: HAY4YHBIM (DaKT, THIOTE3a, TEOpHs,
3aKOH, AaHaIW3, CHHTE3, Kiaccu(UKaIus, TMEePUOAUIHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duzuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MUOH, HYKJIHU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, HJIEKTPUUYECKUN 3apsij, BEIIECTBO, TeJ0, O0BEM,
arperaTHOE COCTOSTHHE BEIIEeCTBa, Ta3, GU3NUECCKUE BETUIMHBI, CIUHUIIEI H3MEPCHUS,
KOCMOC, IJIaHETHI, 3BE31bI, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOIbI, MOJIE3HBIC
HCKOMAaEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYecKasi peakius

[Tepuonuueckuii 3akoH. Ilepuoandeckas cucTeMa XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kausl, KAIbIUI U UX COCAUHEHU B
COOTBETCTBHUM C TOJIOKEHUEM 3JIEMEHTOB B llepuoandeckoil cucteMe U CTpOeHUEM
HX aTOMOB.

CrpoeHue BellecTBa: BHIbl XHUMUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPHUCTAUIMYECKON PELIETKU U
BHUJIa XUMHUYECKOH CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XHUMHYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHBIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanus XuMH4eCKuX peakiuii mo pa3inyHbIM MpU3HaKaM (10 YUCITY U
COCTaBY YYacCTBYIOUIMX B PEAKI[MU BEILECTB, MO TEIIOBOMY (D (PEKTY, M0 U3MEHEHUIO
CTEMCHEW OKHUCICHUSI XUMHUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YaCTHIO
KaTajau3aropa). IK30- U SHAOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o ckopocTH xuMuueckou peakuuu. [loHsitTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHsATHEe O TOMOT€HHBIX M T€TEPOTCHHBIX
peakuusax. Ilonstue o karamuse. [loHsATHE O XMMHYECKOM paBHOBECHHU. DAKTOPBHI,
BIIMSIIONIME HA CKOPOCTh XMMHUYECKOW pEaKIuu | TOJOXKEHUE XHUMHUYECKOTro
PaBHOBECHSI.

OKUCIUTETEHO-BOCCTAHOBUTEIBHBIC peakiuu, AIEKTPOHHBIN Oamanc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBiieHue ypaBHEHUIM
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKIUui ¢  HUCIOJb30BaHUEM  MeEToja
AIIEKTPOHHOTO OanaHca.

Teopusi PNEKTPOIUTUYECKON AUCCOIUALNUU. DJICKTPOJIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MexaHuU3M JHCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BHUIAMU
XuMu4eckoil csizu. CteneHs auccounanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.



Peakiuu moHHOro oOMeHa. YCJIOBHS MPOTEKaHHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpPAILIEHHBIE WOHHBIE ypaBHEHHWs peakuuil. CBOHCTBa KHCIIOT,
OCHOBaHUH U COJIEHl B CBETE MPEICTaBICHUI 00 3IEKTPOTUTHUECKON AMCCOIUAIIIH.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHSATHE O THIpONIH3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJACISAIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — META/UVIOB U HEMETauloB (rpadura u anmasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMH OT
BO3JICHCTBUS Pa3TUYHBIX (PAKTOPOB, UCCIIEIOBAHUE IIEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, IIpollecca JUCCOLMALMM KHUCIOT, IIEJoYed U cojell  (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIEO MAaTEpUaJOB), MPOBEICHHE OMNbITOB, WJUIFOCTPUPYIOLIIUX
MPU3HAKU MPOTEKAaHUs PEaKLUii HOHHOrO oOMeHa (00pa3oBaHUE OCaJKa, BbIACIICHUE
rasza, oOpa3oBaHME BOJbl), OMNbBITOB, WIIIOCTPUPYIOLIUX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX peakuui (ropeHue, peakuuu pas3jioKeHUs, COCIUHEHUS),
pacno3HaBaHHE HEOPraHMYECKHX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEaKUUi Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl 1 MX coeiMHEeHUA

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble cTereHu okucieHus. CTtpoeHue U (U3NYECKUEe CBOMCTBA IMPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKUE CBOMCTBA HA MpUMEpPE XJopa (B3aUMOJIEHCTBHE C
METajulaMHM, HeMeTajUlaMH, Iuenodyamu). XiopoBoaopold. ConsiHas KHCIIOTAa,
XAMHUYECKHE CBOMCTBA, MOJYYEHHE, IPUMEHEHHE. JIelCTBUE XIT0pa U XJIOpOBOAOPOAA
Ha OpraHu3M 4eloBeKa. BakHelue XJIopruIbl U UX HaXOKIEHUE B IPUPOJE.

O6mrass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCcOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTerneHu OkucieHus. CTpoeHue W (PU3HUECKHe CBOICTBA
MPOCTHIX BEILECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAUPHUKALUUA KUCIOPOJA U
ceppl. XUMHYECKHME CBOWCTBa cepbl. CepoBOAOpOMA, CTpoeHue, (U3NUECKHEe U
XUMHUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHOB.
CepHas kuciora, GpU3MUEeCKUe U XMMHUYECKHE CBOMCTBA (00IIME KaK MpeCTaBUTENs
KJlacca KHUCIOT M crnenuuyeckue). XMMUYECKHE PEaKIMH, Jiekallue B OCHOBE
MPOMBILIUIEHHOTO CHoco0a MOJy4YeHUs: CepHOMl KucioThl. I[lpumenenue cepHoU
kucnotbl. ConM CepHOM KHUCIOTHI, KaueCTBEHHAash peakluus Ha Ccyab(ar-HoH.
Haxoxnenue ceppl M €€ COCAMHEHWM B MPHUPOJAEC. XHMHUUYECKOE 3arpsi3HCHUE
OKpYXalollel Cpe/ibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE T0XKAM, 3arps3HEHUE BO3TyXa
1 BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUS.

OObmiass xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUA. A30T, pacHpOCTpaHEHHE B MPUPOJE,
¢busnueckue n xumMuueckue cporictBa. Kpyrosopot azora B mpupoge. AMMHAaK, ero
du3nUecKkue U XMMUYECKHUE CBOICTBA, MojdyyeHue U npuMenenue. Conu aMMOHUS,



ux (pusnyeckne M XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KadecTBeHHas peakmus Ha
WOHBI aMMOHHUS. AB3OTHasl KHUCJIOTa, €€ TOJIy4eHHE, (PU3NYECKHEe W XUMHUUYECKUE
cBoiicTBa (OOIIME Kak TMPEACTaBUTENS Kjacca KUCIOT U crenuduaeckue).
Hcnonb3oBaHre HUTPATOB U COJIEW aMMOHUS B KaueCTBE MUHEPAJIbHBIX yI0OpEHUM.
XVUMHUUYECKOE 3arps3HEHUE OKpPYXalolled cpelbl COCAMHEHUSMHU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3AyXa, IMOYBHI M BojoéMoB). dDocdop, ammoTpomHbIe
moaudukammu dochopa, pusndeckue u xummudeckne cBorictra. Oxenn dpocdopa (V)
u ¢dochopHas kwucinora, (U3MUYECKUE W XUMUYECKHE CBOMCTBA, IOJIyYCHHE.
Hcnonb3oBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YA0OPEHHIA.

O6mras xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTEIICHU OKHUCJICHUS. YTJEPOJl, aJLIOTPOIHbIE MOAU(UKAIIIH,
pacrpocTpaHeHrue B mpupojie, (U3MYEeCKHUe U XUMUUYECKUE CBOMCTBa. AJCOpOIuS.
Kpyrosoport yriepona B npupojie. OKCHabl yriaepojaa, ux Gu3ndeckue U XuMUYECKHue
CBOWCTBa, JEHCTBUE HA JKUBBIE OPraHU3Mbl, TMOJY4YECHUE M MPUMECHEHUE.
DKoyiornyeckrue mpoOJieMbl, CBsI3aHHbIE € okcuaom yriepoaa (l1V), rumoresa
100aJbHOrO MOTEIVICHUsT KJIMMaTa, MapHUKOBBIN 3P dekT. YronpHas KUCIOTa U €€
coi, UX (U3NYECKHE U XUMHUYECKHE CBOMCTBa, IOJy4eHUE W MPUMEHEHHE.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEJIULINHE, TPOMBILIJIEHHOCTH U CEITbCKOM XO35IMCTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriepoaa (MeTaH, 3TaH, dTWICH, alleTUICH, 3TaHOJI, TJIMIEPUH, YKCYCHasl KHUCJIOTA).
[IpupoHbIe UCTOYHUKHU YTIIEBOJIOPOJOB (YroJib, TPUPOIHBIN Ta3, HEPTH), TPOTYKTHI
ux mnepepaboTku (OE€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH. [loHsITHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KHUPax, OeNKax, yriaeBoJax — U UX POJIH B KU3HU
yejoBeka. MaTtepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COCAUHEHUMN.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IIOJIyYCHHE U
npumeHenue. CoequHeHus: kKpeMHausi B mipupoze. Oomue npeacTaBiaeHuss 00 OKCcHie
kpemuust (IV) m kpemuHueBoit kucimore. CUIUKATHI, WX HWCIIOJIB30BAaHWE B OBITY, B
MPOMBINUICHHOCTH. BakHeline CTpouTeIbHbIE MaTepHalibl: KepaMuKa, CTEKIIO,
IIeMEHT, OeToH, keyne300eToH. IIpoGiiembl  Ge30MacHOrO  MCIOJIb30BAHUS
CTPOUTENIHHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHUuEe OOpa3IOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI,
MPOBEJICHUE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOJIIOCHUE MPU3HAKOB UX
MPOTEKAHMS, OIBITHI, OTpakarolre GU3NIECKUe U XUMUUECKHUE CBOMCTBA IrajlOr€HOB
U UX COCIMHEHUN (BO3MOXKHO HCIIOJIH30BAaHUE BUIECOMATEPHUATIOB), O3HAKOMJIEHUE C
oOpasmiaMu XJIOPUAOB (TaJOTEHHUIOB), O3HAKOMJICHHE C OO0pa3iaMud cepbl u e
COCMMHECHUSIMHU  (BO3MOXHO HCIOJB30BAaHUE BUIECOMATEPUATIOB), HAOIIONCHHE
npolecca OOyriauMBaHUs caxapa IMoj JACHCTBUEM KOHIICHTPUPOBAHHOW CEpHOMU



KHUCIIOTBI, HW3Y4Y€HHE XHMHUYECKUX CBONCTB pa30aBICHHONW CEPHOW KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOW peakIuu Ha CyibhaT-uoH W HAOJIO/CHWE MPU3HaKa e
MpOTEKaHus, O3HAKOMJICHHE C (U3MYECKMMHU CBOWCTBaMHU a3oTa, (ocdopa U ux
COEIMHEHUI (BO3MOYKHO HMCIOJIb30BaHUE BUIACOMATEPUAJIOB), 00pa3liaMu a30THBIX U
dbochopHbIX yAOOpEeHM, MOJIydeHUuEe, COOMpaHHUe, pACIIO3HABAHUE U H3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOoHUs U (pocdart-
VWOH U W3yYECHUE MPU3HAKOB UX MPOTEKAHUS, B3AUMOJCKUCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIOTBI C MeAbI0 (BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPUATIOB),
U3y4YCHHE MOJeJIe KpUCTAUIMUECKUX peImEToKk anmasza, rpadura, ¢yuiepeHa,
O3HAKOMJICHUE C TPOIECCOM aJCcOpOIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIJI€éM W YCTPOMCTBOM MPOTHMBOrasza, MOJIydeHUE, coOMpaHue, paclo3HaBaHUE U
W3y4YCHUE CBOMCTB YIJIEKMCIIONO Ta3a, MPOBEACHHUE KAYECTBCHHBIX pEAKIMN Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHUs, 03HAKOMIICHUE C
MPOAYKIMEN CUWIMKATHOM IPOMBIIUIEHHOCTH, PEIICHUE KCIIEPUMEHTAIBHBIX 3a]1a4
1o Teme «BakHEeNIIne HEMETaUIbl U UX COCTUHEHHUS.

MeTajuibl 4 UX COCAMHEHMS

OO0m1as XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HAa OCHOBaHUU HUX
nonoxenus B [lepuoanyeckon cucreme xumudeckux 3emeHToB 1. 1. Menneneesa
U cTpoeHust aToMoB. CTpoeHUE METaJUIOB. MeTainueckas CBA3b U METaIMYECKast
KpUCTAJUIMYECKAsd pEemETKa. OJEKTPOXUMUYECKUH PAJ  HANpsKEHUHM METaJlIOB.
duznyeckue U XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl MOTyYEeHHS
MeTtasuioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'YH, AIOPAIOMUHUMN, OpOH3a) U WX MPUMEHEHUE B
OBITY ¥ IPOMBIIIIJIEHHOCTH.

[[lenounsie MeTamibl: MoJIokeHUE B llepronnyeckoil CUCTEME XMMHUYECKUX
anemeHtoB JI. M. MenneneeBa, CTpOEHHME HMX aTOMOB, HAxXOXKJICHHE B NPHUPOJE.
du3znueckue U XMMHYECKHUE CBOMCTBa (Ha mpumepe Hatpus W Kamus). OKCHUIbl U
TUIPOKCUABI HATPUA U Kanus. [ [puMeHeHne menouHbIX METAIUIOB U UX COCIUHEHUN.

IllenouyHO3eMeENIbHBIE  METaAJbl MarHui M KaJblMK: TOJOXCHUE B
[Tepuoanueckon cucreme xumuueckux sneMmeHToB [[. 1. MenaeneeBa, ctpoeHne ux
aTOMOB, HaxoOXXJeHue B mpupoae. OPU3NYEeCKue U XUMUYECKHUE CBOMCTBA MAarHUsl U
Kanbplusa. Baxuenmme coeuHeHUs Kanblys (OKCHA, TUAPOKCUI, cojin). KECTKOCTh
BOJIBbI U CITOCOOBI €€ yCTpaHEeHHUSI.

AnmroMuHUN: noJIokeHne B lleprnonnueckoil cucreMe XMMHYECKHUX DJIEMEHTOB
J. WM. MeHneneeBa, CTpOEHHE aTOMa, HAXOXJIeHUE B Tmpupone. Dusznyeckue u
XUMUYECKHUE CBOMCTBA amtoMHUHHS. AMQOTEpHBIE CBONCTBA OKCHAA U THUAPOKCHIIA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckont cucteMe XuMuIeckux 3neMeHToB /. M.
MeHnneneeBa, CTpOEHUE aTOMa, HaX0XkAeHUE B npupoae. Prusndeckne u XUMUYECKHE



cBorcTBa kene3a. Okcuawl, rugpokcuabl U conu keneza (Il) m xeneza (), ux
COCTaB, CBOVCTBA U ITOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0O0pa3llaMu METaJIOB M CIUIAaBOB, HUX (DU3NYECKUMU
CBOMCTBaMHU, U3yUYEHHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KaJbI[Usl W HATPUS C
BOJOW (BO3MOYKHO HCIOJIb30BAaHUE BHUJACOMATEPUATIOB), MCCIIEJOBAHUE CBOMCTB
KECTKOM BOJIBI, MPOIECCA TOPEHHUS JKeJie3a B KUCIOPoie (BO3MOXKHO HCHOJIb30BAHHE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKIMl Ha WOHBIL:
MarHusi, Kajablus, amoMuHus, uHka, skenesa () w xemesa (I), memu (1),
HaOJII0ICHUE U ONMCAHUE MPOLIECCOB OKPAIIMBAHMS TUIAMEHN MOHAMU HATPUS, KaJIUA
M KanblMs (BO3MOXHO MCIOJIb30BaHUE BHUJIEOMATEPHANIOB), HUCCIEIOBAHUE
aM(pOTEpHBIX CBOMCTB THAPOKCHUAA AIIOMHHHMS W THUAPOKCUAA IUHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BajkHelIe MeTauibl U UX COCAMHEHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa um Marepuansl B ITOBCEIHEBHOM JKMW3HM 4YelOBeKa. be3omacHoe
HCIIOJIb30BAaHUE BEILECTB M XUMHUYECKUX peakiuuil B ObiTy. IlepBas momouis mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYy)Karollel cpeabl (mpeaenbHas JOMyCTHMAst
KoHIleHTpalus BemiecTs, aainee — [[JIK). Pons XxumMuu B pemieHUH SKOJOTMYECKUX
npoO0sem.

Xumuueckuii IKCnepumMenm:

U3ydyeHrne oOpa3loB MaTepuaoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanm3annst MeXNpeaMETHBIX CBSI3€M NpU M3YYEHHM XMMUM B 9 Kiacce
OCYILIECTBIISICTCS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSITHM,
TaK ¥ HOHATHM, SIBISIFOIIUXCSI CACTEMHBIMH JIJIS1 OTAEIBHBIX PEAMETOB €CTECTBEHHO-
HAy4HOT'O LIUKIIA.

OOmue ecTeCTBEHHO-Hay4YHble TOHSTHUS: HAy4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCU(pUKALMs, NEPUOIUYHOCTb, HAOIIOJIEHNUE,
HKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHHE, MOJICIIb, SBJIEHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsI, MATEPUAIIBI.

®uzuka: MaTtepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaaNOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUYECKUI 3aps, POBOJIHUKH,
MOJIYIPOBOIHUKH, TUINEKTPUKH, (POTORIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEILIECTBA, Ia3, PAacTBOP, PAaCTBOPUMOCTbH, KPUCTAJUIMYECKAS PELIETKA,
CIUIaBbl, (PU3UUECKUE BEIIMYMHBI, SAUHHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IJ1aHeThl, 3BE€3/b1, CONHIIE.



buonorus: ¢orocunTes, apixanue, Omocdepa, IKOCHCTEMa, MUHEPATHHBIC
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, T TATEIIHLHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJBI, MOJIE3HBIC
MCKOIIaeMbIC, TOILIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl  OCHOBHOTO  OOIIEro
0o0pa30oBaHMs JIOCTUTAIOTCA B XOJ€¢ OOy4YeHHs XMMHH B €IMHCTBE YYEOHOW U
BOCIIUTATEJIBHON NESATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUMCKUMU
COLMOKYJIbTYPHBIMA ¥ J1YXOBHO-HPaBCTBCHHBIMU IIEHHOCTSIMHM, IIPUHATHIMU B
oOImecTBe TMpaBWJIaMM M HOPMaMH TIOBEJICHMS U CIIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAaHUsI, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYaIOIINXCS.

JIngyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh 0o0yyJarommxcst
PYKOBOJCTBOBaTbCA  CUCTEMOW  IO3UTUBHBIX  ILIEHHOCTHBIX OpPUEHTAMU U
pacIIMpeHne OMbITa ACSTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOILICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAaydyHOMY HACJICIUI0, TOHUMAaHUsI 3HAYEHUS XUMHUYECKONW HAyKh B IKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMaIUE O
MEPEIOBbIX JOCTHXKEHUSAX M OTKPBITHUSX MHPOBOM W OTEUECTBEHHON XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

OPEACTaBICHUS O COLUAJbHBIX HOpPMax U MpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYTHX BUAAX JEATEIHLHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW JESATEILHOCTH TMPU BBIOJHEHUU
y4eOHBIX, TMO3HABATEJIBHBIX 3aJ]la4, BBINOJHEHUH XHUMHUYECKHX JKCIICPUMEHTOB,
CO37IaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIN
B Mpoliecce ITON yueOHOM AesITeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U
MOCTYNKH CBOMX TOBApHIIEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCIEACTBUAMN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKON pEeaKIuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABIISIONINE
OCHOBY JJIsl TIOHUMAaHHSI CYIIHOCTHM HAay4HOU KapTHHBI MUpa, IpeAcTaBieHus o0
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI TPUPOJLI, B3aMMOCBS3AX YEJOBEKa C
MPUPOJTHOMN CPEAOM, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HAaBaTeJIbHbIE MOTHBBI, HANPaBJICHHbIE HA TMOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOAUMBIE UIsi OOBSICHEHHS HAOMIOaeMbIX MPOIIECCOB U SIBICHHUIA,
MO3HABATEIbHON, WH()POPMAIIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIE
HAaBBIKOB  CaMOCTOSITEJIbHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPaTypoO, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBaMU  HH(OPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHI0O U TO3HAHHUIO, JIOO003HATETHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaM000pa30BaHUIO, IPOEKTHON U UCCIIEI0BATENLCKON e TEIbHOCTH,
K OCO3HaHHOMY BbIOOPY HalpaBJIE€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 310POBBIO,
YCTaHOBKM Ha 3/I0pOBbIi 00pa3 >KU3HH, OCO3HAHHE IIOCIEACTBUA U HEIpPUSITHE
BpPEIHBIX  MpHUBBIYEK  (YNOTpEOJEHUS  AJKOTOJis, HAPKOTHKOB,  KYpPEHHS),
HEOOXOJUMOCTH  COOJIIOJIEHUS] MpaBWil  O€30IacCHOCTH Mpu  OOpalleHuu ¢
XUMUYECKUMHU BEILIECTBAMHU B OBITY U PEANIbHOW KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUYECKOMY M3y4eHUIO Mpodeccuil U TpyAa pasIuyHOro poja,
YBa)KEHUE K TPYIy U pe3yibTaTaM TPYAOBOH JNEATENbHOCTH, B TOM YUCIIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUN TI0 XUMHUHU, OCO3HAHHBIN BBIOOP MHIUBUAYATHHOU
TPAEKTOPUHM NPOJOJDKEHUS O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW
npo(hecCHOHAIBHON AESITENbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUM, FOTOBHOCTb
a/1IalTUPOBAThCA B MPO(ECCHOHATIBHOM cpenie;

6) IKOJIOrHYECKOT0 BOCIIUTAHMS

AKOJIOTUYECKHU LIENeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY KU3ZHU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, ITOHMMAHUE LIEHHOCTU 3J0pOBOTO U
O0e3zomacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3NyeCKOMy M TICUXHYECKOMY 3[0POBBIO, OCO3HAHHME LIEHHOCTH COOJIOICHUS
npaBuil 0€30MacHOrO MOBENCHUS MPU padoTe C BEIIECTBAMH, a TaKXKE B CUTyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPHUMEHSATHh 3HAHUS, IOJIydaeMble MPU U3YYEHUU XUMUH, I
pelIeHusl 3a7a4, CBSA3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTMUECKOM  KYyJbTYpbl, OCO3HaHMS  TJIOOAJIBHOIO  Xapakrepa
HKOJOTUYECKUX NpoOJeM M MyTed HX PEeLICHUS TOCPEACTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBAThCS MM B ITI03HABATEILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX PE3yNbTATOB  BBIACISIOT 3HAYUMbIEC IS
(dbopMHUpOBaHUST MUPOBO33pPEHHUS OOLIEHAYYHBIE MOHATUSA (3aKOH, TEOpHs, MPUHILIUIIL,
rumnore3a, (akT, cucTeMa, MpOLEecC, OHKCIEPUMEHT U JPYyroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpEAMETax W TMO3BOJSIOT Ha
OCHOBE 3HAHMU M3 ITHX MpPeIMETOB (HOPMHPOBATH MPEICTABICHHUE O IEIOCTHOU
HayYHOW KapTHHE MHpa, U YHUBEpCAJIbHbIE yueOHbIE NEHCTBUS (IO3HABAaTEJIbHBIE,



KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), KOTOpPhIE OOECeunBalOT (HOPMHUPOBAHUE
FOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBJICHUIO Y4YEOHOI
NEATEIIBHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUSA

Ba3oBble Jiornyeckue 1eiicTBHA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TIPU OCBOCHUHU
3HAHUW: PACKPHIBATh CMBICT XHUMHUYECKUX TOHSTUH (BBIACISATh UX XapaKTEPHBIC
NPU3HAKKM, YCTAHABJIMBATh B3aMMOCBSA3b C JPYTUMH MOHSTUSMHU), HCIOIH30BAThH
NOHATHUS 1J11 OOBSACHEHUS OTACNbHBIX (PAKTOB U SIBJICHUHM, BHIOMpATh OCHOBAHUS U
KpUTEPUHU JUIsl KIacCU(UKAIIMM XUMHUYECKUX BEHIECTB U XUMUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBA3M MEXKIY OOBEKTaMH H3yUCHUS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTUBHBIC, NCAYKTHUBHbBIC, MO AHAJIOTHUU),
JIeNaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHUE TIPUMEHSATh B TIpollecce TMO3HAHWS TOHATHS (IpPEIMETHbIE U
METanpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIOJIb3yeMbl€ B XHMUH,
peoOpa3oBbIBATh IIUPOKO NMPUMEHSIEMbICE B XMUMHUU MOJICNIBHBIC TMPEICTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas (opMylia U ypaBHEHHE
XUMUYECKON peaklud — NP PEIIeHUd Y4eOHO-IIO3HABATENbHBIX 3a/lad, ¢ YYETOM
ATUX MOJICTBHBIX TPEJCTABICHUN BBIABIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHbIE  CBS3U U
MIPOTUBOPEYHS B U3yUaeMbIX MIPOILIECCAX U SIBIICHUSIX.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

YMEHHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAaye€CTBE HWHCTPYMEHTA
MO3HAHUs, a TaKKE B KQUECTBE OCHOBHI sl (JOPMUPOBAHUS THUIIOTE3bI 1O MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MpUOOpPETEHUE ONbITa M0 IUIAHWPOBAHUIO, OPTaHHW3allMd M TMPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM  MpoIiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (popMynaupoBaTh OOOOIICHUS U
BBIBO/JIBI TI0 pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIIEIOBaHUs, COCTABIATh OTYET O
MpoJieJIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpPATh, AaHATM3UPOBATH W HWHTEPIPETUPOBATH HWH(OpPMAIUIO
pPa3IMYHBIX BUAOB U (OPM MPEJCTABICHUSA, MOJy4aeMYyI0 U3 Pa3HbIX HUCTOUYHHKOB
(Hay4HO-TIONYJISIpHAS IUTEpaTypa XUMUUYECKOTO COJIepKaHusl, CIIPABOYHBIC TTOCOOUSI,
pecypcbl HTEepHETa), KPUTUYECKH OIEHHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uH(pOpPMaIIHIO;

YMEHUE TMPUMEHATHh PA3TMYHbIE METOABl M 3alPOChl MPH TMOUCKE W OTOOpe
uH(pOpPMAIIMM W COOTBETCTBYIOUIUMX JAaHHBIX, HEOOXOAMMBIX JUISl BBIMOJHEHUS



y4eOHBIX M MO3HABATEIbHBIX 3374 OMPEACIEHHOTO THUIA, TPUOOpPETEHHE OMbITa B
o0jacT  HCMONB30BaHUS  WH(OPMALMOHHO-KOMMYHHKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMANbHYIO (DopMy mpeacTaBieHus MHOpManuu u
WUIFOCTPUPOBATh pEIIaeMble 3aJayd  HECIOXKHBIMU CXEMaMH, JuarpaMMamH,
apyrumu GopMamu rpaduKi U UX KOMOUHAIMSIMH;

YMEHHE UCMHOJb30BaTh W  aHANM3UpOBaTh B  TMpolecce ydyeOHOU W
UCCIIEIOBATENLCKONM JIEATENbHOCTH MHGOPMAIMI0 O BIUSHUU TMPOMBIIIIICHHOCTH,
CEJIBLCKOr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPEBI.

KoMMyHHMKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

YMEHHMS 3aJlaBaTh BONPOCHI (B X0Jie auajora u (Wik) IUCKYCCUU) MO CYIIECTBY
oOcyxnaemMoil  TeMbl, (OpPMYJIHpPOBaTH CBOM  MPEHJIOKEHUS  OTHOCUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1a4u;

YMEHUSI  TPEICTABISATh  MOJYYEHHBIE  pe3yJIbTaThl  IO3HABATEIbHOMU
NEeSATENBHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JAENaTh MPE3EHTALUIO PE3YIIHTATOB
BBITIOJTHEHUSI XUMHYECKOIO SKCIEPUMEHTa (J1a00paTOpPHOTO OMbITa, Ja0OPATOPHOI
paboThI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOTO IIPOEKTA);

YMEHHUSI y4e€OHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
II0O3HABATEJIbHOM U UCCIIEN0BATEIBCKON AEATEIBHOCTH MPU PEIICHUH BO3HUKAKOLIMX
npobjieM Ha OCHOBE Yyu€ra OOIMX HHTEPECOB M COTJIACOBAHUS  TMO3UIIUI
(oOcyxieHrs, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IUITYPMBI», KOOPAUHALIMS COBMECTHBIX
JICUCTBUMN, OMpeelIeHNe KPUTEPUEB MO OIEHKE KAayeCTBa BBIMIOJHEHHON pabOThl U
Ipyrue).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CAMOCTOSITENBHO OMNPEAENITh UENH ACSITENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hambosee (hPEeKTUBHBIE CIIOCOOBI pelieHUs YYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JEUCTBUM MPU  BBIIIOJHEHUM 33aJaHUA C  YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUI 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON L€, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Ipe/1jiaraeéMble B YCIIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMEeTHBIX PE3yJNbTAaTOB IO OCBOCHHUIO  00S3aTEIBHOIO
collepKaHMsl, YCTAHOBJIEHHOTO JaHHOW denepanbHON paboyeil mporpamMmoi,
BBIICTISIOT: OCBOEHHBbIE OOYYaIOIIUMUCS Hay4dHbIE 3HAHMS, YMEHHS M CIIOCOOBI
JENCTBUH, crieruUIecKue s MPeAMETHOM 00J1acTi « XUMUSD», BUIBI IEATETLHOCTH
M0 TOJYYEHHIO HOBOTO 3HAaHUA, €ro HWHTEepIpeTaluyd, IpeoOpa3oBaHUI0 U
IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.



K xonity oOydenus B 8 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 6A30BOM ypOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHMHYECKUX IOHSITUWA: aToOM, MOJIEKYIIa,
XUMHAYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJHOPOJHAs), BAJIGHTHOCTh, OTHOCHUTENIbHAsI aTOMHas U
MOJIEKYJIIpHAsE Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J0Jisl XMMHUYECKOT0 3JIEMEHTa B COCJIUHEHHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHUCJOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMUMHUYECKas peaklus, KiacCu(UKaIUs peakluil: peakiuu
COCIMHEHMUSI, PEAKIIMK PA3JIOKEHUS, PEaKIIMN 3aMEeICHUs, peaKIuu OOMeHa,
9K30- U HHIAOTEPMHUYECKHE pPEaKIuu, TEIUIoBOM 3(hQeKT peakiuu, sapo
aToMma, JJIEKTPOHHBIM CJOM aToma, aTOMHas OpOuTadb, paauyc aroma,
XUMHYECKasi CBS3b, MOJSPHAS WM HEMOJSPHAs KOBAJIEHTHAs CBSI3b, MOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J10JIs1 BEIIeCTBA (MPOIICHTHAs
KOHLIEHTpalusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHM W
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;

e HCIMOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (POPMYII BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN;

e OMNpENENATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHECHUSX,
CTETEeHb OKUCJICHUS 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, TPUHAJIC)KHOCTh
BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIUWHEHUH 1o ¢dopMmysam, BUT
XUMUYECKON CBSI3M  (KOBAJICHTHAsI W HMOHHAs) B HEOPraHUYECKUX
COEIMHEHUSAX;

e packpbiBaThb cMmbIci [lepuonnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TIEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HX TMojoxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEHIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJICKYJISIPHOTO YUEHUSsI, 3aKOHA ABOTaJIpo;

e ONWCBHIBATH M XapakTepuzoBaTh TabmuuHyro ¢Gopmy Ilepuoauueckoit
CHUCTEMbl XMMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHAs MOJArPYIIa
(A-rpynma)» u «mobounas mnoarpynmna (b-rpynma)», mamsie u Oosbiive
MEePUOJIbI, COOTHOCUTh OOO3HAUEHHUs, KOTOpPhIE HMEIOTCS B TaOIUIE
«Ilepuognueckas cucrema xumuueckux diemeHToB . M. MennpeneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMUMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsan sapa, 00IIee YKCIIO JIEKTPOHOB M paclpeaesieHne uX Io
AJIIEKTPOHHBIM CIIOSIM);



KJIACCU(PUIIUPOBATh XMMHUYECKUE JIIEMEHTHI, HEOPTraHMYECKHUE BEILIECTBA,
XUMUYECKUE peakuuu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B PpPEAKUUU
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMyYHBIX KJIacCcOB, MOATBEpPKAasi ONMUCAHUE MPUMEPAMU MOJEKYJSIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TPOTEKaHUs] XWMHUYECKUX [pEBpallleHud B
Pa3INYHBIX YCIOBUSIX;

BBIYKCIIATH OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 (QOpMyJie COEIUHEHUs,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 0 YPABHEHUIO
XUMUYECKON pEeaKLnu;

IPUMEHATH OCHOBHBIE ONEPALMN MBICIUTENBHONW IESITEIBHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, O0O000IIeHUEe, CUCTeMaTU3aluIo, KilacCUupUKaIUIO,
BBISIBJICHHE TPUYMHHO-CIEACTBEHHBIX CBSI3€d — JJIi W3Y4YEHUs CBOMCTB
BEILIECTB U XMMUYECKUX PEAKIIMI, €CTECTBEHHO-HAY4YHbIE METO/Ibl TO3HAHUS
— HaOJII0JeHNe, U3MEPEHUE, MOJIECIMPOBAHHUE, SKCIIEPUMEHT (pEasIbHbIN U
MBICJIEHHBIN );

CJIeI0BaTh MpaBUJIaM IOJIb30BAHUS XUMHUUYECKOW MOCYA0M U J1aOOpPaTOPHBIM
o0opyOBaHMEM, a TakKKe I[paBuWiaM oOOpalleHus C BelleCTBaMU B
COOTBETCTBUM C HMHCTPYKIHUSMH TIO  BBINOJHEHUIO  Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYEHHIO U COOMPaHUIO0 ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOpOZAAa), IPUTOTOBJIEHHIO PACTBOPOB C OINPEAEIEHHON
MAacCOBOM JI0JIE PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOAUTH
XUMHUYECKUE SKCIEPUMEHTBI IO PAaClO3HABAaHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakKMyC, (peHONM(PTaNCHH, METHIIOPAHK U

TpyTHE).

K koHiy oOyuenus B 9 kJjiacce mpeIMETHbIE PE3yNbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

pPacKpbIBaTh CMBICIT OCHOBHBIX XUMUUYECKUX TOHSATUN: XUMUYECKUHN IJIEMEHT,
aToOM, MOJIEKYJla, WOH, KAaTUOH, AaHWOH, IPOCTO€ BEUIECTBO, CIIO)KHOE
BELIECTBO, BAJECHTHOCTh, 3JEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCIIEHUS,
XUMHYECKasl peakiys, XUMHUIECKasl CBSI3b, TEINIOBOU d(PPEKT peakiuu, MOJb,
MOJISIPHBIN 00BbEM, pacTBop, 3JIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AIEKTPOIUTHICCKAS JUCCOIMAIINS, PEAKIIMH NOHHOTO OOMEHa, KaTajanu3arop,
XUMUYECKOE paBHOBecHe, oOpaTuMble W  HeEoOpaTUMBIE  PEaKIUH,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINHU, OKUCIIUTED, BOCCTAHOBUTED,
OKHCJIEHME W BOCCTAHOBIIEHHE, AJJIOTPONHs, aM(POTEepHOCTb, XUMHUYECKas



CBA3b (KOBAJIECHTHAs, MOHHAS, METAJUIMYECKAs), KPUCTAJUIMYECKAsT PEIIETKA,
KOpPpO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKOM PEAaKLUU, NMPEIEIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHIATHH U
IPUMEHSTH 3TH NOHATHUS IPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsi COCTaBIICHUSI ()OPMYJI BEIIECTB
Y YPABHEHHUN XUMHUYECKUX PEAKIINM;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PA3JMYHOTO COCTaBa, NPUHAJIEKHOCTh BEHIECTB K
oTpeaeEéHHOMY KJIacCy CO€IUHEHHH 1o popMyliaM, BUJI XUMUYECKOU CBS3U
(KoBaJieHTHAsl, UOHHAs, METAJUINYECKas) B HEOPraHUYECKUX COEIMHEHMSIX,
3apsA]l HOHA N0 XUMHYECKOW (popMyIie, XxapaKTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUMN, TUII KPUCTAIUIMYECKON PEIIETKA KOHKPETHOIO
BEILIECTBA,;

packpeiBath cmbich Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IOHUMAHHE: OIMCHIBATH W  XAPAKTEPU30BaTh
Tabnuunyo Qopmy llepuonnyeckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHSATUSA «TrJaBHAas Toarpymnmna (A-rpynma)» ©u «1moOoudHas
noarpymnmna (b-rpynma)», Mamsie uW  OONBIINE TEPUOIBI, COOTHOCHUTH
0003HaYEHHUsA, KOTOPbIE UMEIOTCSI B MIEPUOJNYECKON TabJIMLE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHUX 3JEMEHTOB (COCTaB U
3apsn  szapa, oOllee YHCIO 3JEKTPOHOB M paclpeiesieHue HX 10
AJIEKTPOHHBIM CJ0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTU B HM3MEHEHHH
CBOWCTB DJIEMEHTOB M HX COCAMHEHUN B IIpelesax MaJbIX I[EPUOIO0B U
[JIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuuu (MO0 YMCIYy M COCTaBy YYacTBYIOUIMX B PEaKIUU
BELIECTB, MO TEIJIOBOMY 3(PQeKTy, MO HW3MEHEHHUIO CTETEeHEW OKHCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME U cHenuPuyecKkrue XUMHUYECKUe
CBOMCTBAa TIPOCTBIX M CIOXHBIX BELIECTB, IOATBEPXKIAAsS OIMCAHUE
MPUMEPAMHU  MOJICKYJISIPHBIX M HWOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIIN;

COCTABJIATh YPABHEHHUS DJIEKTPOJIUTUYECKON JUCCOUMALNN KUCIOT, IEI0YEN
U COJICH, TMOJHBIE W COKpPAIIEHHbIE YpaBHEHUS pEaklUii MOHHOTO OOMEHa,
YPaBHEHUS pPEaKUUd, IOATBEPKAAIOIMMNX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXKJ1y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIIMTEIBbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEeaKIuid;



MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTA OT WX CTPOEHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBpaIICHUH B Pa3IMIHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIIO XHMHUYECKOTO »JJIeMEeHTa I0 (opMyse CcOeauHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKOUN pEaKIINu;

coOJiroaTh IpaBujia MOJIb30BAaHUS XUMHYECKOW MOCYI0NW W J1abopaTOpHBIM
obopymoBaHueM, a TakXke MpaBuja oOpalleHuss ¢ BEIIECTBAaMH B
COOTBETCTBUM C HHCTPYKIHMSAMU II0  BBIMOJHEHUIO  JIaOOPATOPHBIX
XUMUYECKUX OIBITOB TI0 MOJYYECHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMmMmaka u yriieKucioro rasa);

IIPOBOJIMTH PEAKIIMH, IMOJITBEPKIAIOIINE KaueCTBEHHBIH COCTaB Pa3IMUHBIX
BCILIECTB: PACIO3HABaTh ONBITHBIM MYTEM XJIOPHA-, OpPOMHUI-, HOIWI-,
kapOoHat-, Qocdar-, cuiIMKaT-, Cyiab(har-, TUAPOKCHI-UOHBI, KATHUOHBI
aMMOHHUSI ¥ WOHBl HM3YYCHHBIX METAJLIOB, MPUCYTCTBYIONIUE B BOIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

IPUMEHSITh OCHOBHBIC OIEpPAIIMM MBICIUTEILHON JEATEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, 0000IICHNE, CUCTEMATH3AIMIO, BBISBICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3€H — JUIsI M3yYEHUS] CBOWCTB BEIIECTB M XUMHUYECKHUX
peakIuii, ©eCTeCTBCHHO-HAyYHBIE METOJbl TIO3HAHWS — HaOIIOACHHUE,
U3MEpEHUE, MOACITMPOBAHUE, IKCIIEPUMEHT (pEeaTbHBIM M MBICIICHHBIHN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(POBHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IESITEIBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTtBa 1 xuMuueckue 15 1 bu6mmorexka [IOK
' peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIECTB

91 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnoreka [JOK
' OKCHAX https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax u 8 1 bu6mmoreka [JOK
' COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux djaemMeHToB /. U. MenaeneeBa. CTpoenne aToMoB.
Xumnueckas cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbHBIE peakuumn



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubmuorexa [JOK

3.1 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubmuorexa [JOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUIMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOAUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasznea 2. Hemerauibl 1 HX coeJMHEHUS
91 OO0mas XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo paszneny 25



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

Pa3gen 3. MeTaajbl M HX COeIUHEHUA

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aKHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Utoro mo pazneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeia
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6nmoreka [IOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 YucTele BemecTBa U cMecH. CIIoCOOBI 1 bubmmoteka IIOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYUCTKU 1 bubmorexa LOK
. PHMED https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COH)»
bubmmoteka IIOK
6 A 1
TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YeCcKue 3J1€MEHTHI. 3HAK! 1 bubmuoreka [{OK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubnunorexa LIOK
10 Xumuuaeckas opmyna. BaaeHTHOCTH https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosabs. MossipHas bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycii0BHUS NPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmorexa [JOK
XHUMHUUECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinuit
18 (coemuHEeHUs, pa3TIOKEHHUS, 3aMEIICHHS brbmmorexa [JOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTIETUCT 0606yq eHHUE U brbmmorexa LTOK
I T, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KonTponbnas pabota Nel o teme bu6muoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN) https://m.edso0.ru/ff0d4290
21 Boznyx — cmecs rasos. CocraB Bo3ayxa. bubmorexa LIOK

Kucnopox — anemMeHT u nmpocroe

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Bemectso. O30H

dusnyeckue U XUMHYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poAa (peattt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOb!I moTydeH s KHCIopoa B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[TpumeHeHnne Kuciopoaa
TennoBoii 3 PeKkT XUMUIECKON peaKInu,
MOHATUE O TEPMOXHUMHUYECKOM bubmmoreka [JOK
24
YPaBHEHUH, 9K30- U SHAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusx
TormuBo (He(Th, Yroiab U METaH).
25 3ar }ISHCI-EI/qu];OS . a, CIIOCOOBI z:ro bubmmorexa [IOK
P R, https://m.edsoo.ru/ff0d4c4a
IPE0TBPALICHHS
[IpakTrueckas padora Ne 3 o teme
26 «[Tonydenue u coOupaHue KHCIOPOIa bubmmorexa [JOK
7 P poad, https://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u pocroe bubmuotexa [IOK
BemecTBo. Haxoxkaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 dusnyeckue U XUMUYECKUE CBOMCTBA bubmmoteka IIOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
bu6mmoteka IIOK
29 Homsrite o KuenoTax i comix https://m.eds00.ru/ff0d5042
30 Crioco0sI ToTydeHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas pabota Ne 4 o teme
bu6nunoreka LIOK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM Ta30B. 3aKOH

bu6nunoreka LIOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienusa o0b€Ma, KOJIHYECTBA
33 BEII[ECTBA ra3a 10 €ro U3BECTHOM bubmorexa LOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK O0BEMY
Breraucnenns 00EMOB Ta3oB 1Mo
34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmmorexa [IOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTRA bubnuorexa [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnuorexa [JOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachleHHbIE 1
37 HEHACBIIICHHBIC pacTBOPHI. MaccoBast bubmorexa HOK
m p pPL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pPacCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubmuoteka [IOK
onpenenEéHHON MacCOBOU J10eN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas pabora Ne2 o teme bubmmnoreka HOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiacCudUKaIus, bubmuorexka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHHusI: cOCTaB, Ki1accuduxams, but6mmorekxa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XxuMHu4yeckue CBOWCTBA Bbu6muotexa [JOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomydyeHue U XUMHYECKUE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmmoreka [JOK
MOJTYyYEHHS, XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'enernueckas CBA3b MEXKIY KilacCaMHu bubnuorexa [IOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O06o01eHre U cucTeMaTr3ays 3HaHUI
B i https://m.edsoo.ru/00ad9ch2
Konrtponsnas pabora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX brbmmorexa [TOK
o P https://m.eds00.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XI/II\I/)II/I‘ICCKI/IX 3JIEMEHTOB 1(?IOH;1TI/I6 0 brbmmorexa [TOK
' https://m.edso0.ru/00ad9ffa
TPYIax CXOJHBIX AJIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 crucTemMa XuMudeckux anemeHToB 1. U bubmorexa [TOK
o https://m.edsoo.ru/00ada52c
Menaeneena
53 [Tepuonpl, rpymmbl, TOATPYIIIHI bubmorexa I[JOK
PHOIBL, TPYTIHIEL, TOMPyH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnuotexa [JOK
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anep. N3oTomsl

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

CtpoeHue 3JIeKTPOHHBIX 000I0YeK

55 aToMOB 3JeMeHTOoB llepnoanueckoit bubmorexa HOK
PHOA https://m.edsoo.ru/00adaébc
cucremsl [. 1. Menaeneesa
XapaKkTepucTUKa XUMHYECKOTO 3JIEMEHTa
. bu6nmoreka [IOK
56 1o ero noJyiokeHuto B [lepuoamaeckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHA HAayKH U npakTuku. J. 1. Bbu6moreka [JOK
MeneneeB — y4€HbId, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEeKTPOOTPULIATETLHOCTH aTOMOB bubmmorexa [JOK
58
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
)51
59 OHHA XHMHIHCCKA CBAD https://m.edsoo.ru/00adac34
60 KoBanentnas nosnsipHast XuMu4ecKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosipHasi XuMU4ecKast bubmuotexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62
Creners okHeeHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE bubmmnoreka HOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKHCIINTEIH U BOCCTAaHOBUTEIN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padorta Ne4 o teme bu6muoreka [JOK
«CTtpoenue atoMa. XUMUUYECKasi CBA3b» https://m.edsoo.ru/00adb486
66 PesepBHEIi ypok. O600IICHHE 1 bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
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cUCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O0001ICHHE U 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
68 PesepBHblit ypok. O60011€HNE U 1 bubmmoreka [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0 68
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKoH.
1 Ilepuonnueckas cucreMa XUMUYECKUX 1 Bubmaorexa ITOK
P https://m.edsoo.ru/00adb59%
anemeHToB 1. 1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOM CBSI3W U THUIIBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel o reme
5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Krnaccudukanus XuMHUUECKUX peakiui 1 bubmmoreka HOK
10 Pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[lonsATHE O CKOPOCTH XMMHYECKOU
7 eakuu. IIoHsITHE 0 TOMOT€HHEIX U 1 bubnnorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE 0 XUMHYECKOM PAaBHOBECHH.
3 @DakTophl, BIUSAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c



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

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

bu6nunoreka LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 ruccorumanu. CUiIbHEIE U ci1a0ble bubnnorexa LHOK
a THATTHH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMonurle ypaBHEHUS PEAKIIUNA bubnnorexa LHOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA 00 bubnnorexa [JOK
. pea https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHYECKON Bubmiorexa OK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLAIIAN
14 [TonsaTHE O TUAPOIU3E COJIEN Bubmiorexa OK
AP https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK
15 00600 7
ODIICHUE 1 CHCTCMATH3AMHA SHARMH https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. «Pemenune bubmuotexa [IOK
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOILIUAIIUI bubnmorexa IOK
p a THHATTHAL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEeakllui B PacTBOPax»
OO6m1ast XxapakTepUCTHUKA rajJOTeHOB.
18 XUMHYECKIE CBOMCTBA HA IIPUMEPE bubnmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJIopa
Xaoposomopoxa. ConsiHas KHCIOTA,
POBOAIOPOA N bubmuorexa [JOK
19 XUMHUYECKHE CBOMCTBA, MOTYICHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[TpakTuyeckas padora Ne 2 o Teme

bubnunorexa LIOK

20 «ITonydyeHnne CONTHON KHCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUN, €CIIN OUH U3 buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOoB J1aH B U30BITKE
99 OO6m1ast XxapakTepuCcTHKa JIEMEHTOB bubnmnoreka HOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.
23 Haxo;xlz[eHHe cephl I/I(beé coezu/IHeI})mﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubmmorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUSI CEPHOM KUCIIOTHI. bubmuotexa [IOK
XHWMHUYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMHU
cepbl
97 Brruncienne MaccoBoi 101 BbIXO/a bubmuoreka [{OK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa SJIEMEHTOB
08 VA-rpynmnsl. A30T, paclipoCcTpaHEHHE B bu6muoreka [JOK

npupoje, GU3NIecKue U XUMUYECKUE
CBOMCTBA

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



https://m.edsoo.ru/00ade348
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AMMHaK, ero Gu3nvecKue u

29 XHMHYECKHE CBOMCTBA, IMOJyYCHUE U bubmorexa HOK
> OV https://m.eds00.ru/00adf004
MIPUMEHCHHE
[Tpaktuyeckas padora Ne 3 o Teme
30 «[lonydeHne aMMHaKa, U3y4eHUe ero bubmorexa OK
o Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bubnmnoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonbs30BaHre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MHUHEPAJIbHBIX

32 100OpeHnil. XUMHUYECKOE 3arpsa3HEHNE Bubmiorexa OK
yAoop o p https://m.edso0.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUIMU
a3zoTa
dochop. Oxeng pochopa (V) u

33 (1)00(;[1))0 pHa}I KI/ICJ'I((i))Ta (b(blzrl)an(qeilcne u bubmmorexa [JOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue ¢pocdaToB B KauecTBe
MUHEPATBHBIX YIO0OPEHHIA. bubmmoteka IIOK

34 .
3arpsi3HEeHUE TPUPOIHON CpEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHEHHE B TPUPOJIE, bubmuoreka [IOK

35 .

(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux pusndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHE bubmuoreka [{OK
po0JIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

N bubmuorexa [{OK

37 VYronpHas KucIoTa U €€ CoMu 1

https://m.edso0.ru/00ae006¢
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

[IpakTuyeckas padora Ne 4 o Teme
"[lonyyeHue yriieKuciaoro rasa.

bubnunoreka LIOK

38 KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHayabHEBIE TOHATHUS 00

39 OpPraHUYECKUX BEIIECTBAX KaK O buGnuorexa [IOK

https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoia
40 Kpemnunii u ero coenquneHus buGnuorexa [IOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«BaxxHeunmme HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS»

KonTponbnas padorta Ne3 no teme
42 «BaxxHenmme HeMeTaJIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCJIUHCHHU S
OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 MeTtannudeckas CBSI3b U bu6nunorexa LIOK
MEeTaJUTNYECKast KpUCTaJInyecKas https://m.edso0.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJIJIOB
XHUMHUYECKUE CBOKMCTBA METAJIJIIOB.

44 DIEKTPOXUMHUYECKUI DS/l HAPSIKEHUN bubmmorexa LIOK

https://m.edso0.ru/00ae1156
METaJIJIOB
OOu1re crnocoObl MOTYyYeHHUS METALIOB.
45 Crnnasel. Beruncienus no ypaBHEHUAM bubmuoteka [IOK

XUMHUYECKUX PEaKIHii, €ClIi OJIUH U3
peareHToB COAEPKUT MPUMECH

https://m.edso0.ru/00ae1156
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bubnunoreka LIOK

46 HowATHe 0 KOPpO3HH METAILIOB https://m.edso0.ru/00ae1278
bu6nmoreka [IOK
47 Wenotnbie MeTanIb! https://m.edsoo0.ru/00ael14b2
48 OKcHABI ¥ TUAPOKCUALI HATPUS U KA bubmmorexa [IOK
A AP A P https://m.edsoo0.ru/00ael14b2
49 Illenoyno3eMenbHBIC METAJIIbI — bubmuorexa [IOK
KaJIbILIMA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxkneiimme coeIMHEHUS KaJIbIIHs bubmorexa [JOK
s t https://m.edso0.ru/00ae15e8
51 O00011IeHIE U CUCTEMATHU3aIU 3HAHUI
JKEcTKOoCTh BOMIBI U CITOCOOBI €€ bubnuoreka [{OK
52
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTh BOABI K METOBI €6 bubmorexa [JOK
| A 8 https://m.eds00.ru/00aelae8
YCTpaHECHHS
bubnmorexa LIOK
54 A i
JTEOMIHIH https://m.edsoo0.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubmuoteka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoteka IIOK
56 XK
e1e30 https://m.edso0.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIM JKeje3a bubmuorexka [IOK
(1) u xxene3a (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHrEe U CUCTEMAaTH3all|s 3HAHHUMA
ITpakTuyeckas padora Ne 7. Pemenue
bu6nunoreka LIOK
59 IKCIIEPUMEHTANBHBIX 33724 10 TeMe

«BaxxknelIme MeTayuibl U X

https://m.edso0.ru/00ae3de8
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COCOANHCHUA»

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMUH U3

peareHToB J1aH B U30BITKE UITU bubnmnoreka HOK
60 1
COAEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakuuu
61 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
KonTponbnas pabota Ne4 mo teme
62 «BakHele MeTaibl U UX 1
COETUHEHUS»
63 BemectBa u marepuassi B 1 bubmmorexa [JOK
MOBCEIHEBHOM KU3HU YETOBEKA https://m.edsoo0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubanorexa [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥uMuM B pelIEHUN YKOJIOTUYECKUX 1 bubmmnoreka HOK
npoOiem https://m.eds00.ru/00ae4270
PesepBHblil ypok. O6006111eHNE U bubmmoreka HOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O60611eHNE U 1 bubmuotexa [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHuE 1 1 bu6mmoteka [JOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



