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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0med cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPHKAHUS, PEKOMEHIyEMYIO [10CJIeJOBATEIbHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYaIOIINXCS, OMPEAEIIIeT BO3SMOKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB yueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XUMHUH CITY)KHUT OCHOBOM [T (POPMUPOBAHUS MUPOBO33PEHHSI 00YJAIOLIETOCs, €T0
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus Ta00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH Il CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JTUYHOCTH, €€ 001Iel 1 (QYHKIIMOHATBEHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCUOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI51a Ha €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOMW I'PaMOTHOCTH 00YYarOLIHXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBlieHUs B OOYUYE€HHWH XUMHUHU 00eCredynBarOTCS CHEIU(UKON colepskaHus
yueOHOro MpeMeTa, KOTOPBIH SIBIISIETCS eAarorn4eck aJanTHPOBaHHBIM OTpaXKeHHeM 0a30Boi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKON XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUUMBIX TIOHSITHH OPTAaHUYECKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK €€ m3ydeHuro. CopepxaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHU30BaHbl IO MPHUHIMITY IOCJIEI0BATEILHOTO PAa3BUTHsS 3HAHUW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'0O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIBHO OT OJJHOTO YPOBHS K JPYTOMY, BBITIOTHSS
GbyHKIIMY OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM IpPUPOJIBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHHI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaAMeToB: «OKpyKaIOIUit
Mup», «bronorus. 5—7 knaccel» U «du3uka. 7 KiIacey.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[IO3HABATCIIBHBIX YMEHHH M WX NPUMEHECHUU B Yy4eOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIBCKON NEATeIbHOCTH, OCBOCHUH TPAaBHI OE30ITaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS HA CHCTEMaTHYECKOE TMPUOOIIEHHE OO0YyJaromuxcs K
CaMOCTOSITEIbHOW ~ TO3HABATEIIbHOW  JESATENBHOCTH, HAay4YHBIM  METOJaM  IO3HAHUS,
(bOopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— o0ecrnieueHre YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYAIOIIUMUCS OIbITa
Pa3HOOOPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHHUH OOBSCHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT,
MOJTYYCHHBIC TPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JCSITEIHHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHUHA i BBIPAOOTKM JKOJOTHUYECKH IEIeCO00pa3HOro TMOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEMAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
cpebl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOINEYENIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHS.



OO01mee 9nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B cCUCTeMEe HayK. Temna u
BeniecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
No3HaHUs B XuMHUH. YucTtele BemectBa U cMecH. CriocoObl pa3ienieHusi CMECEH.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XMMHUYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 105151 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonuuecTBo Bemecta. Moib. MonspHas Macca. B3anMocBsi3b KOJIM4ecTBa, MacChl U 4rcia
CTPYKTYPHBIX €IWHUII BetecTBa. Pacyérel mo popmynam XUMHYECKUX COSTMHEHNN.

O®usnyeckue M XUMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMHUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYIOH, MpaBUiIaMu pabOThl B JabOpaTopuu W MpUEMaMHU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMNCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoAeHne pu3nueckux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOpEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OTKCaHNE MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokKeHHe caxapa, B3auMOJICHCTBUE
CEpHOHN KHUCIOTBHI C XJOopuaoM Oapusi, pasioxkeHue ruapokcuga menu (ll) mpu narpeBanuu,
B3aUMOJICHCTBUE Kese3a ¢ pacTtBopoM conu Meau (1), m3ydenue crnocoOoB pasieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
NpOBE/IEHUE OYMCTKU MOBAPEHHOM coiM, HAOJIOJEHUE M OIMMCAHWE PE3YNbTAaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJEJIEH MOJIEKYT
(IIapoCTepKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XMMHUECKUE CBOMCTBA (PEaKIMK TOPEHHs).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHUs Kuciaopoja B Jjaboparopuu u
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOPO/Ja.

TennoBoil 3¢ ¢dexkT XUMHUUECKOW peakluuu, TEepPMOXMMHUYECKUE YpaBHEHHs, 3K30- U
SHAOTEpPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gpuzndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpHl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBasl J0Js BEIIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUpOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcunel. Kitaccudukaruss OKCUAOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XuMudeckue cpoiictBa cozeil. [lomyuenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUuE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KUCIOPOJa, HAOMIOJEHHE B3aUMOACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B pAcTBOpax KHCIOT W WIeNoYed, h3ydeHHe
B3auMojiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHUE OJTHOTO METaJUIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COETMHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepuoanueckass cucrema xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuognas u miauHHONEpuogHas ¢opmbl [lepromudeckoil cUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
obosouek aromMoB mepBbIXx 20 XuMHUYeCKUX dieMeHTOB llepmommueckoit cucremsr . U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbli U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipolecchl OKkucieHus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaJUIOB, B3aUMOJICHCTBUE THUAPOKCUIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM (TOpeHre, PeaKuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H NPU U3YYEHUH XMMHUU B 8 KJIACCE OCYILECTBIISIETCS
Yyepes3 UCIOJIb30BaHKE KaK OOIINX eCTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIONINXCS
CHUCTEMHBIMU ISl OTACBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIU3,
CUHTE3, KiaccHu(puKauusi, NEePUOIUYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, ASJICKTPUYECKUU 3apsij, BEIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYeCKas peaKkius

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalMs, KalbLMS U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEeMEHTOB B [lepronyueckoi cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHABl XUMUYECKON CBs3U. THIMBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUYECKHX pPeakuil Mo pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YUaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY (D (PeKTy, 0 N3MEHEHUIO CTENEHE OKUCIIeHNUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaium3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TETepOreHHbIX peakuusax. [lonsarue o
karanuze. [lonaTue o xumMuueckoM paBHOBecur. DaKTOPHI, BAUSIONINE Ha CKOPOCTh XUMUYECKON
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENBHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
aHUOHBI. MexaHM3M IMCCOLMALINY BEIIECTB C PAa3JIMYHBIMU BUIAMU XUMHUUYECKOU CBA3H. CTENEeHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
NpeJCTaBICHUN 00 3JIEKTPOTUTHUYECKOW auccorranuu. KadecTBEHHBIE peakUud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BELIECTB —
METAJIOB W HeMeTauioB (rpagura u anmasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(bakToOpoB, UCCIIEJOBAHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEIECTB, MpOIEcca JAUCCOIUAINH
KHCJIOT, IIeJ04el U coseil (BO3MOKHO UCIIOJIb30BaHUE BUEO MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IMOMOLIBI0 KAauyeCTBEHHBIX pPEAKUWd Ha MOHbBI, pELIEHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. [leficTBre Xj10pa U XJIOPOBOJIOPOJa HA OpraHM3M YelloBeKa. BaxHenmme XJ1opuabl
U UX HaXO0XJACHHUE B IPUPOJE.

O6mass xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpOA, CTpoeHue, (U3NYecKHMe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c0o0a NOIy4YeHUs: CEpHOI KUCIOThI. [IpuMeHeHne cepHoi KUCIOTHI.
Conun cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IPHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCIUHEHUSMU CEPbI
(KUCIIOTHBIE AOXKH, 3arPSI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAaILEHUSI.

OOmas xapakrepucTuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHeHHWE B MpUpoje, (HU3UYEecKue Hu
XuMHueckue cpoiictBa. Kpyrosopot azora B nmpupojie. AMMHUaK, ero Gu3ndeckue u XMMHYECKue
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHYECKHME CBoOicTBa (0OmIMe Kak MpeAcTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCITOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,



bu3nvecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonws3oBanue ¢ocdaToB B KauecTBe
MHUHEpaJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTJIEepOoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJyYCHHUE U TPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBIL. Vcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KuciaoTa). [IpupoiHble HCTOUHUKI
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [oHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
yIJIEBOAAX — M HMX POJM B JKU3HU YeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiemsl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamu cepbl U €€ COeIUHEHHMAMH (BO3MOXHO HCIIOJIb30BaHHE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH W HaOoJeHue MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMMaka, IPOBEIEHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocdaT-uOH 1 U3ydeHHUE MPU3HAKOB UX MPOTCKAHHUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MeJIbI0 (BO3MOXHO HCIOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YE€HHE MOJAETeH KpUCTAJUIMYECKUX pemEToK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C TPOIIECCOM aJICOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHUBOrasa, MojdydeHue, coorpanue, paclio3HaBaHue U N3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CHIUKATHON
MIPOMBINIIIEHHOCTH, PEllIEHUE SKCTIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHMHU UX TIOJI0KEHUS
B [lepmoanueckoil cucreme xumuueckux snemMeHToB . M. MeHaeneeBa u CTpOEHHsI aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampsikeHUM MertauioB. Du3MYecKkMe W XUMUYECKHE CBOMCTBa
MmetauioB. O0Imue crocoObl Mody4YeHus: MeTaioB. [IoHATHE O KOPPO3UM METAIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOGHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAIUIBI MATHUN U KaJIbLUI: 110J105KeHKE B [lepronnueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus M KajlblMsl. BakHeiline cCOeIUHEHHUs KalbIus
(oxeun, rugpokcu, cosn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepmonnueckoil cucreme xumudeckux anemeHTo [l U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHE B Ipupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme xumuueckux siemeHToB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXJACHHUE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xene3a (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE € 00pa3liaMy METaJJIOB U CIJIaBOB, MX (PU3NUECKUMH CBOMCTBAMU, U3YUEHHE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO HCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHIA Kajbl[Usl M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, MpOIlecca TOPEHHs XKele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HabarOIEHME U OMKCAHKME MPOIIECCOB OKPAIIMBAHKS IIAMEHH MOHAMH HATpHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKMX peakiuili B ObiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BeniecTs, ganee — [1/IK). Pons xumuu B penieHuu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHSATHM, SBIISTFOIITIXCSI
CUCTEMHBIMU JIJISl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTecCTBEeHHO-HAYYHbIE IOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAOIIOACHHE, OSKCIEPUMEHT, MOJCINPOBAHUE,
WU3MEPEHHE, MOJIEIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIuOaKTUBHOCTh, MOJIEKYJa, ODJIEKTPUYECKHH 3apsl, MNPOBOJHHUKH, MOJIYHPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJbHBIE YIOOpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

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

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHS IIPOrPaMMbl OCHOBHOIO 00MIEro 00pa3oBaHUs
JOCTHUTAIOTCS B X0/1¢ 00YYEHHsI XUMHUHU B €MHCTBE y4eOHON U BOCIIMTATEIbHOM ISSITEIbHOCTH B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, NIPUHATHIMA B OOINECTBE MPaBUIAMH W HOPMAaMHU IOBEICHUS W
CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AI[MHA 00YIarOIINXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMUXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PACIIUPEHHE OIbITA ACATCIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

[ICHHOCTHOT'O OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJIeMI0, MOHMMAHKs 3HAYCHHs XHMHYECKOW HAayKH B JKH3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIJETh JIOCTOBEPHOM MH(OpMAIUEH O TMEPEIOBBIX TOCTHIKEHUAX M OTKPBITHSIX
MHPOBOM M OTEUECTBEHHON XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE
MHpa 1 00IIeCTRa,

2) rpaskIaHCKOr0 BOCIIMTAHMS:

NPEJICTABICHNAS O COIHAIBHBIX HOPMax M IPaBHIaX MEKIMYHOCTHBIX OTHOINECHHH B
KOJUIEKTHBE,  KOMMYHHMKATHBHOM  KOMIICTEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOUCCICIOBATEILCKON, TBOPYECKOW W APYIMX BHAAX JCSATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOil COBMECTHOM IESITEbHOCTH MPH BHIMTOJHEHUH YUeOHBIX, TO3HABATEIBHBIX 3a/1ad,
BBIITOJTHEHUM XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM Y4YE€OHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aUMOIIOHMMAHHIO W B3aMMOIIOMOIIM B IIPOIIECCE DTOM ydeOHOU JEATETBHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBE/ICHHE U TIOCTYIKH CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MMOCIICICTBUMN MOCTYITKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEMIECTBE W  XUMHYECKOM  PEaKIWH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABIIAIOIIAE OCHOBY JIJISI
MOHUMAaHHSI CYIIHOCTH HAYYHON KapTUHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHUS [IPUPOJIBI, B3AaMMOCBS3SIX YEIOBEKA C IPUPOTHON CPENOii, O POIH XMMHUH B IIO3HAHUH
ATUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHBBI, HAIPaBJICHHBIC Ha IMOJYYEHHE HOBBIX 3HAHUU IO XHUMHH,
HEOOXOMMBIE ISl OOBSACHEHHUS HaOJMI0MaeMbIX MPOIECCOB M SIBICHHUH, ITO3HABATECILHOM,
UH()OPMAIIMOHHON U YATATEILCKON KYJIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIBHOM paboThI



C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOd, NOCTYMHBIMH TEXHHYECKHMMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B lajbHEHIIEeM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IICHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE IIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHuss ajakorojisi, HAapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIIOACHHUS IpaBUII
0€30MacHOCTH MPHU OOPAIEHUHN ¢ XUMUYESCKIUMH BEIIECTBAMH B OBITY U peabHON KHU3HHU;

5) TPy10BOT0 BOCTIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQeccHii U Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOM A€ATEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HAHMA TI0 XHMHH, OCO3HAHHBIA BBIOOP WHIUBUIYATbHOW TPACKTOPUH TIPOJIOJKEHUS
o0Opa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, YyCHemHol mnpodhecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIaITUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 U Oe30macHOoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TICHXHYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHMSI TP padoOTe ¢ BEIIECTBAMH,
a TaK)KE B CUTYAIUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TTOJTydaeMble IPU U3YYCHUH XUMHUH, JJIs1 PeICHUS 3a/1a4,
CBSA3aHHBIX C OKPYXKAIOUIEH NpUPOTHONW Ccpenoil, s TOBBIIICHHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHS, MPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOILIECC, SKCIIEPUMEHT U APYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE YydeOHBIC NEHCTBUS (IIO3HABATEIBHHBIC,
KOMMYHHKATHBHBIC, PETYJSATHUBHBIC), KOTOpbIE 00eCnednBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHBbIE YHHMBEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBINIUICHUS TPU OCBOCHHM 3HAHWIM:
PacKpbIBaTh CMBICII XUMHYECKUX MTOHITHH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aMIMOCBSI3b C APYTMMHU TOHSTHSMH), UCIIOJIB30BaTh TMOHSATHS i OOBSACHEHHUS OTAEITbHBIX
(axTOB U SABJICHUI, BEIOUPATH OCHOBAHKS U KPUTEPHH JIJIS KITacCU(DHUKAIIMH XHMHYECKHUX BEIIESCTB
U XUMHUYCCKUX PEAKIMH, yCTaHABIMBATh NMPUYHHHO-CIICJCTBCHHBIC CBSI3W MEXKIY OOBEKTAMHU
U3YYCHHUS, CTPOUTH JIOTUYECKUE pacCyXACHHs (MHIYKTUBHBIC, NEAYKTUBHBIC, MO aHAJIOTUH),
JIeNIaTh BBIBOJIBI U 3aKJTFOUCHUS;



yYMEHHE MPUMEHTHh B Ipoliecce MO3HAHMs MOHATHS (IIPeIMETHbIE U MEeTanpeaMeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3OBHIBATH IIMPOKO
OpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XUMUYECKUN 3HAK (CHMMBOJI DJIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuuu — TMpU pelIeHud YydeOHOo-
MO3HABATENIbHBIX 33/a4, C Y4Y€TOM OTHX MOJEIbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBSI3U H
MPOTUBOPEYHS B U3y4aeMBbIX IIPOIECCaX U SBICHUSIX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTa MO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEIACHHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3yabTar, (HOpMyIHpOBaTh OOOOMICHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCJIETOBAHMSI, COCTABIIATh OTUET O MPOJIENIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMYHBIX BUI0B
1 OpM MIPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAsT TUTEpaTypa
XUMHYECKOT0 COIepKaHus, CIIpaBOYHbIe TocoOus, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3alPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 33]a4
onpeAeNnéHHOr0 THIA, MPUOOPETeHHE OMbITa B OO0JIACTH HCIHOJB30BaHUA HMH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHNE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy MpencTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3aJlaud HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HcciaeloBaTenbCKon
NeSITeTFHOCTH WH(POPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO XO35SHUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPY’KaIOIIeH IPUPOIHOHN CPEJIbI.

KoMMyHuUKaTHBHBIe YHHBepcaibHble Y4eOHbIe el cTBHA:

yYMEHHUs 3aJaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll TeMbl, (HOPMYIHPOBATH CBOM TPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS NPEeACTaBIATh NOJyYeHHbIE Pe3yIbTaThl T03HABATEIbHOMN 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM MO3HABaTEIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JICHCTBHM, ONpeeNieHHe KPUTEPHEB MO OIEHKE KauyecTBa
BBITTOJIHEHHOM paboTHI U JApyTHE).

Pery1siTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:



YMEHHUE CaMOCTOSITENBHO OINpPENENATh UENN ACSITENbHOCTH, INIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENBHOCTb, BBHIOMPAThH
HanOosee 3P PeKTUBHBIE CIIOCOOBI pelIeH s y4eOHBIX 1 MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPEJI0KEHHBIN aJITOPUTM JE€HCTBUM TP BBIIOJIHEHUH 33JaHUN
C y4éTOM TMOJIy4YeHHUS HOBBIX 3HAaHUI 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OLICHUBAaTh COOTBETCTBUE MOJIYYEHHOI'O Pe3yjIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE UCIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIIOBUU 3aJIaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPe3yabTATOB 110 OCBOCHHIO O005S3aTEIbHOIO COAEPIKAHUSA,
YCTAHOBJICHHOTO JaHHOM (exepanbHO pabodell MporpamMMoM, BBIIEISIOT: OCBOCHHBIC
0o0y4aromuMHUCsT HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
npeaIMeTHOM o0nactu «XUMHUSA», BUIBl JAEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETAU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIUX.

K konny oOyueHus B 8 kiacce mpeaMETHbIE pe3yibTaTbl HA OA30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHATHUN: aTOM, MOJEKYJAa, XUMUYECKUI
9JIEeMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/IHAS), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa
B COGAUHEHHMH, MOJSIPHBII 00BEM, OKCUA, KHUCIOTAa, OCHOBAaHUE, COJb,
AJIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHMSI, XUMUUECKasl peakLus, KJacCupUKaus
peaklMii: peakiui COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKIIUU
o0OMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOW aroMma, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAsl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX INOHSITHH W TPUMEHATH 3TH
MIOHSITHS IIPH ONTMCAHUM BELLECTB U UX NPEBPAICHUN;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBlieHUsI (OpPMYJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OmpeleNisITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OMHApHBIX COEAMHEHMSX, NPUHAJUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMM 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBathk cMbica Ilepnoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATH
MIOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX DJEMEHTOB OT HX
nosio)keHuss B Ilepumonmyeckoil cucremMe, 3aKOHOB COXPAHEHHs MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaIpo;

® ONUCBHIBAaTh U XapakTepu3oBaTh TaOanuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoarpymmna (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Manasie W OOdbIIHE TEPHOMBI, COOTHOCHUTH
0003HaueHHsI, KOTopble UMeroTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [I. Y. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMU CTPOECHMSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sApa, OO0IIee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);



KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY
sbdexry);

XapakTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB PA3THUUYHBIX
KJIaCCOB, TOATBEpPXKJasi ONUCAaHWE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALICHUIN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pEeaKuu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEeMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISl M3Y4YEHHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOII0JICHUE, U3MEPEHUE, MOJICITUPOBAHHKE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyI0M U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWJIaM OOpallEHUS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOIYUYEHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAa W KHUCIOpPOAA), IPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U JpyTue).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3yibTaTbhl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATUN: XUMHUYECKHI JJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
IIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKAs PEaKlMs, XUMUYecKas
CBSI3b, TEIUIOBOU 3((eKT peakinu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, NEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJECHHE, AIJIOTPONUs, aMPOTEpHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM pEeakluH, IpeAesbHO JOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATUNH M NPUMEHATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAMIEKHOCTh BELIECTB K OIPEIEIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnaMm, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKHX COEIMHEHHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyie, xapakrep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHHH, THII
KPUCTAJUIMYECKOW pEeIETKA KOHKPETHOIO BEILIECTBA,



packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CHUCTEMbl XMMHUYECKUX OHJIEMEHTOB: pa3jiuyarh MNOHATUS «TJaBHas mnoarpynna (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCUTbH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll sAapa,
o0Iiee YuCio AJIEKTPOHOB U PACIPECNICHUE MX MO JIEKTPOHHBIM CJIOSIM), OOBSICHSITH
o01Ire 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB SJEMEHTOB M HUX COCJAMHEHUHN B
peJienax MaJbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XMMUYECKUE AIIEMEHTHI, HEOPraHMUYECKHE BEIECTBA, XMMHUECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(UuYecKkrue XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAAst ONMKMCAHNE PUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMUYCCKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKIAIONINX CYIIECTBOBAHME TE€HETUYECKOM CBS3M MEXAYy BelleCTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMylie COSAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKON peaKlny;

coOnrofarh MpaBuia [OJb30BAHUS XHMMUYECKOM TMOCyIoM M JabOpaTopHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBITMOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOTYUYEHUIO U
coOMpaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKHCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, CylbdaT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHMS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlUU MBICIUTEIHFHON NEATENbHOCTH — aHAllu3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhio, BBIABIEHUE MPUUMHHO-CIIEACTBEHHBIX
CBSI3€M — JUISI M3YYEHMsS] CBOMCTB BEIIECTB M XUMHUYECKHUX pPEaKLUld, €CTECTBEHHO-
Hay4YHBIC METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPHUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIE (LM POBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
19 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Bozayx. Kucnopon. [lonsitue 5 bu6nuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837¢c
99 Bognopona.Ilonstue o 8 1 bubnmnorexka [HOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK

HCOPTraHNYCCKUX COeIUHEHUI

Hroro mo pazneny 30

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

Pazpnea 3. Ilepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuu


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0o.ru/7f41837¢
MenaeneeBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
3.2 OKHCIUTETBHO- 8 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLINH
Voo 1o paszeny 15 bubnuotexa [HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
[loBTOpEeHue u yrayOnenue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOLHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
| S|
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
g | e | L Do
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
e | Smemm— ] , o ox
' y PYTIEL poA https://m.eds00.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no 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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
. W€ CBOICTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pazjnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa [JOK
' m P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

INOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoThbI padoThbI pecypchl
1 [Ipenmer xumuu. Pois xumuu B 1 bu6nmoreka [IOK
JKU3HU deioBeKa. Tesa u BemecTsa https://m.edsoo.ru/ff0d210c
2 ITonsTne o MeTo1ax IMO3HAHUS B 1 bu6nmorexa LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 Bbu6moteka [JOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YwucThIe BEIECTBA X CMECH. 1 bubnunoreka LIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2
5 «1£)a3zleneicne CI\IZeS;I (1?2.1 npuMepe 1 Bubmmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmmoteka IIOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clOKHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 bubmroreia LIOK
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

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmmoreka [IOK

10 BajeHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAs aTOMHAs Macca.
11 OTtHocuTEIbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHYIECKOTO bubnunoreka LIOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bubnmoreka LIOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
ABJICHHS. XUMHYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS Bu6moteka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnorexa [JOK
XUMHUYECKUe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BoIuncieHuss KOJIUYECTBA, MaCcChI
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [OK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
Knaccndukamms XuMudecKkux
18 peaKumgI) (coeHJJI/IHeHI/m bubmmorexa [OK
’ https://m.edso0.ru/ff0d3f34
pa3lioKeHUs1, 3aMEeIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sunukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsnas padora Nel o treme

20 «BemecTBa u xuMnueckue bubmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
21 Bosllllyy;a. Kucnopox — anemeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckrue 1 XUMUYECKHE
29 CBOMCTBA KHCJIOpOJia (peaKkiuu bubmmoreka [JOK
okwucienus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObI MmoTydeH s KUCI0poa B
23 nabopaTopuu ZIquOMBIIHJIerH(iJTI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3QPeKT XMMUIECKOI
€aKI1H, IOHSATUE O
24 EepMIiXI/I,MI/I‘IeCKOM YpaBHEHUU Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TomnuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3He1§Heq;o3nyyl;<a CrocoOBI iro Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " EO6I/IpaHI/Ie bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4YeHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bu6muoreka [JOK

BelecTBo. Haxoxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenune Bubmmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI 1oTydeHus1 BOAOPO/Ia B bub6nmoreka [IOK
naaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 ((§OHWGHHG u zo6I/IpaHI/Ie Bubmmorexa IOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYEHHE €r0 CBOICTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIM4ecTBa
33 BEIIIECTBA ra3a 1o erc; U3BECTHOMY Bubmmorexa IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BELLECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3znyecKkrue U XMuMHUYECKHUE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsarue 00 bubmmoteka IIOK
UHIIKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorekxa [IOK

pactBopbl. MaccoBas 10Jist
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHue pacTBOPOB ¢

bub6nmmoreka [IOK

38 OIpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6nmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 i?);};i:lnlfnlzn);iﬁz;ecjchBme u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
4 OcCHOBaHHS: COCTaB, bubnuorexa [{OK
KJIaccu(UKaIUs, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyuenue u xumMnyeckue Bu6moteka [JOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bubnmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIIaTypa
46 CHOCOéBII) nzi)nyq)eHHﬂ XI/IMI/I‘IZ(I:)KI’/IG bubmmorexa LIOK
y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Peuienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3aIs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
o
o | s e e
on https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCAMHCHUI
D I BrGmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 rpymnmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Tepnonuueckas cucrema bu6nmorexa LIOK
XUMHYECKHX di1eMenToB JI. 1. https://m.edsoo.ru/00adab2c
MenneneeBa
53 [Tepuoapl, Tpynmsl, MOATPYIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX siziep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BJICMCHTI())B [Iepnoanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuorexa [JOK

AJI pa3sBUTUA HAYKH U ITPAKTHUKHU.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hblii,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mmoteka [JOK
XUMHUYECKHX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmorexa [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 https://m.e dséf).ru /00adac34
60 KoBanentnast nonsipnas 1 Bu6mmoteka [JOK
XHUMHYECKas! CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6moreka [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTEIBHO- 1 bubnunoreka LIOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 buomiorexa LIOK
https://m.edsoo.ru/00adb076
55 | Orpune v Tomemecmmn | 1 Bummorexa [10K
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edso0.ru/00adb33c
67 PesepsHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
cucTeMaTH3alus 3HAaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
. Tema ypoka Beero Kounrpoubusie IIpakruueckue nsysenus oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
[lepuoanueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bu6nmmoreka [IOK
XUMHYECKHX diteMenToB JI. 1. https://m.edso00.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHCHHUH

2 CBOMCTB XiMI/IquKI/IX 3JICMEHTOB 1 bubmmorexa LOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [HOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6nuoreka [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriydneHue 1 1
3HAHUN OCHOBHBIX Pa3/eNIOB Kypca
8 Kmacca»

Knaccndukamms XuMudecKkux
6 peaKuI/H(”f 1o ;IEBJ'II/I‘IHLIM 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsITHE O CKOPOCTH XUMHUYECKOMN
7 peaKiuu. HOH?II:)FI/IG 0 TOMOTEHHBIX 1 bubnuorexa LOK
https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIUIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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IloHaTHE O XUMUYECKOM
paBHOBecuU. DaKkTOPBI, BAUSIOLIUE

8 Ha CKOPOCTh XMMHYECKON pPEeaKLIuu bubmorexa LIOK
https://m.edso0.ru/00adc28c
1 TTOJI0KECHUE XUMHUUECKOTO
paBHOBeECHUS
9 OKHCIIHTEIIbHO- bubmuorexa [JOK
BOCCTAHOBHTEIILHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopust 3EKTPOIUTHYSCKOM
10 ,I[I/IC(I;JOI_II/IEII_II/II/I.pCI/IJ'ILHBIe U cia0ble bubmorexa HOK
https://m.edsoo.ru/00adcd68
AIICKTPOJIUTHI
11 Honnble ypaBHEHHs peakuii bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMU B CBETE MPEACTABICHUI bubnuotexa [HOK
00 2JIEKTPOIUNTHYECKOM https://m.edsoo.ru/00add5d8
JIUCCOITHAITIN
XuMHUYecKre CBOMCTBA COJICH B
13 CBETE MpeCTaBICHUH 00 bubmorexa [OK
. https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITIT
14 [TonsiTe o ruapoOIU3€E coJien bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckast paborta Ne 1. BuGnmorexa LOK
16 «Pemmenue 3KCIepUMEHTATBHBIX

3amau»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «OIIEKTpOIUTUYECKAs bubmmoreka [IOK
JUccomHanus. XuMUIECKUE https://m.edsoo.ru/00addecO
peaKkuu B pacTBOPAX»

06
18 ran]j)l:;H)(()?spiifﬁiceTcT;i CBOMCTBA Brbmmorexa LIOK
' https://m.edsoo.ru/00addfe2
Ha IpUMEpe Xjopa
X .C
19 xmmicce caolicrsa, nonyvec biGiorera LIOK
> HOTYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IT 6ota No 2
20 teme dlonyveme commoli biGiorera LIOK
i . https://m.edso00.ru/00ade348
KHUCIIOTHI, U3yYeHHE €€ CBOMCTBY
B
2L e peaa, eca o Buomiorera LIOK
PeATi, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepucTuKa bubmuotexa [JOK
s51eMeHTOB VIA-rpyrmbt https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoU(UKAIIK
cepbl. Haxoxnenue cepel 1 e€ bubnmnoreka [JOK

23 .
COCJIMHEHUH B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBonoponi, CTpOEHHUE, Bumorexa [IOK

24 ¢du3nveckrue 1 XUMHUYECKHE

CBOMCTBA

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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Oxcuppl cepbl. CepHast KUCIIOTA,

bu6nuoreka [IOK

25 H3UYCCKHE U XUMHUUYCCKUE
¢ . https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XHUMHUYECKUE PEAKINH, JICKAIUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
IIOJIy4EHUS CEPHOU KUCIIOTBI. bubmmoreka [IOK
26
XUMHYECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKPYKaroIlEe cpebl
COCTMHCHUSMU CEPBI
97 Brruuciienue MaccoBoii oI bubnnoreka IIOK
BBIXOJIa TIPOJIyKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa
3j1eMeHTOB VA-rpynmsl. A3o0T,
08 Py bubmuorexa [IOK
acCIPOCTPaHCHHKE B IIPUPOJIC,
pactipoctp pHp https://m.edsoo.ru/00adeea6
bu3nYecKue 1 XUMHUYECKUE
CBOMCTBaA
AMMHuak, ero pusnueckKue u
29 N bubmorexa [JOK
XHUMUYECKHE CBOMCTBA, OIyUYCHHE
i https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
ITpakTuueckas padora Ne 3 o
30 P H P bubmuorexa [JOK
teme «llomyyeHue amMmmuaka,
i . https://m.edsoo0.ru/00adf180
M3Y4YEHUE €r0 CBOMCTB)
31 A3oTHas KucioTa, e€ pusndeckue bu6muoreka [JOK
1 XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBaHue HUTPATOB M COJICH
p Bu6miorexa IIOK
32 aMMOHHS B KAYECTBE

MUHEPATBHBIX YIOOPEHHH.

https://m.edsoo.ru/00adf518
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XUMHUYECKOE 3arpsiI3HEHNE
OKPYKaroIle cpebl
COCIMHEHUSAMU a30Ta

®docdop. Oxcua pochopa (V) u
docdopnas kucnora, pusndeckne

Bbu6nuoreka [IOK

33 U XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4YeHUE
Hcnonb3oBanue pocdaros B
34 Ka4eCTBE MHUHEPAIbHBIX bubnmnoreka HOK
y1o0peHuii. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
PUPOTHOH cpenbl pocharamu
Yrnepon, pacpocTpaHeHue B
35 npupzz[z gmnlile(:l(ie u bubnmorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunsl yriaepoaa, ux pusudeckue
U XUMUYECKHE CBOMCTBA.
36 DKosoruyeckue npoodaemMbl bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)
37 VYronbHas KucnoTa u €€ conu Bubmmorexa LIOK
https://m.edso00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o
38 teMe "llosrydeHne yriekuciaoro bu6muoreka [JOK

ra3za. KauectBeHHas peaknus Ha
KapOoHaT-HOH"

https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIE MOHATHS 00

bu6nuoreka [IOK

39 OPTAHICCITX BELECTRAX Kak 0 https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia

40 Kpemnuii u ero coenunenus bubmorexa HOK

https://m.edso00.ru/00ae080a
ITpakTuueckas padota Ne 5.

41 Penienune sxcnepuMeHTAIbHBIX bubmuorexa [JOK
3aj1a4 1o teMe «Baxknelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIBl U UX COCTUHEHUS
KonTponpHas padora Ne3 1o teme

42 «Ba>1<ll){el71mne I:IeMeTanan U UX bubnmorexa LIOK

https://m.edso00.ru/00ae0el8
COCTUHEHUS
OO61as xapakTepucTUKa
XUMHUYECKHUX JIIEMEHTOB —

43 MeTaJUIoB. MeTannuueckas CBsI3b U bu6nuoreka [IOK
MeTaJTHYecKasi KpUCTAITNIeCKast https://m.edso00.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUH Psift Bubmmorexa IOK

. https://m.edso0.ru/00ael1156
HaANPSDKEHUH METaJlIOB
O61ue crnocoObl MOTyYeHUs
MetasuioB. CrutaBel. Beraucienus BuGnmorexa LOK
45 10 YPaBHEHUSM XUMHYECKUX

peaxkuui, eciau OJUH U3 peareHTOB
COJIEP’KUT IIPUMECU

https://m.edso0.ru/00ae1156
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bu6nuoreka [IOK

46 Horsirie o KOppo3HH MeTaMIOB https://m.edso0.ru/00ae1278
bu6nmmoreka [IOK
47 [lenousbie MeTaLIb https://m.edS(])_E).ru/Oan14b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeNIbHBIC METAJIIIBI — bu6mmoreka [IOK
KaJIbIIMHA U MarHUi https://m.edsoo.ru/00ae15e8
50 Baxneime coenMHEHUS KaJIbLIUA bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O60611v16HHe U CUCTEMaTH3aIHs
3HAHUH
59 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubnnoreka IIOK
YCTpaHCHUS https://m.edso00.ru/00ae1886
53| owe miGommoum sonpt o Bumsorexa 10K
) | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 P — bubmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHA U bubnmnorexka HOK
THIPOKCHIA https://m.edso00.ru/00aelc64
bu6nuoreka [IOK
56 Keseso https://m.edS(])lo.ru/Oan1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnmoreka [JOK

xenesa (1) u xenesa (111)

https://m.edsoo.ru/00ae35e6
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O00011eHUE U CUCTEMATU3 AL

58 .
3HAHUI
[TpakTuueckas padota Ne 7.
Penienune sxcnepuMeHTAIbHBIX bubmuorexa [JOK
59 .
3a1a4 1o Teme «Baxueiime https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIA OJIUH
60 U3 PEareHTOB JIaH B U30BITKE WIIH bubnmnoreka HOK
COJCPXKHUT IpUMECH. Bbrunciienus https://m.edso00.ru/00ae1750
MacCcOBOH J0JIM BBIX0Ja IPOAYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU
KonTponbnas padota Ne4 o teme
62 «Baxueimme MeTauibl 1 UX
COETMHEHUS»
BemectBa u maTepuansl B bubmuoreka [JOK
63 .
MOBCEHEBHOM KU3HU YellOBEKa https://m.edso00.ru/00ae3f50
XHUMHUUYECKOE 3arpsA3HEHUE bubmuoreka [JOK
64 .
OKpYXKaIoIIel CpeJibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pelieHnu bubnuoreka [JOK
HKOJIOTHUECKUX MPOobIIeM https://m.edso0.ru/00ae4270
66 PesepBuslit ypok. O60011eHMEe 1 bu6mmoreka [JOK

cUCTeMaTHU3anus 3HaHUHU

https://m.edso0.ru/00ae0d0a
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PesepBHeiit ypok. O600ICHHE U
cucTeMaTu3aIus 3HaHui

67

PesepBHbIil ypok. O0001ICHNE U
cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

68

bu6nuoreka [IOK
https://m.edso0.ru/00adb33c
bu6nmmoreka [IOK
https://m.edso00.ru/00ad9ch2
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