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MMOsACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XHWMHUM Ha YPOBHE OCHOBHOrO o0OIIero oopa3zoBaHUs
COCTaBJIeCHa Ha OCHOBE TpeOOBaHUM K pe3ylabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTEIBbHON MPOrpaMMbl OCHOBHOT'O 00IIIeT0 0Opa30BaHMs, MPEACTaBICHHBIX
B OI'OC OOO, a Takxke Ha OcCHOBe QdenepajbHON pabodeil mnpoTrpamMMbl
BOCITHTAHHS M C YIETOM KOHIIECTIIINH MPETIOIaBaHUs yIeOHOTO MpeaMeTa « XUMUS
B 00Opa3oBaTelibHbIX OopraHu3anusx Poccuiickoit deaepanuu.

[Iporpamma mo xumMuM Aa€T TIPEICTABICHHE O IEAX, OOIel cTpaTeruu
0oO0ydYeHHSI, BOCHUTAHWUS W PA3BUTUS OOYYAIOMHNXCS CPEICTBAMH YYEOHOTO
npeaMera, yCTaHaBJIWBAET 00s13aTeNnbHOE MpEeIMETHOE coaeprkaHue,
MpeayCcMaTpUBaeT pacIpe/ieIeHHe €ro I0 KjaccaM M CTPYKTYPHpPOBAHHE IIO
paszenaMm M TeMaMm IpOrpaMMbl IO XHUMHH, ONpPEAesieT KOJIMYECTBEHHBIE U
KayeCTBEHHbIE XapaKTEePUCTUKHU CoJlepKaHusl, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh  U3YyYEHHUS] XMMHUM € Y4YETOM  MEXIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX  CBS3€M, JIOTMKM  y4eOHOTro  mpollecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaromMXCs, OMNpeaeysieT BO3MOXKHOCTH —TIpeaMmera s
peanuzanuu TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOU
MporpamMMbl Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHMs, a TakKe TpeOOBaHUH K
pe3ynbTaTaM OOy4YeHHUs XMMHUU Ha YPOBHE LieJIeH U3ydeHUs MPEeaMeTa 1 OCHOBHBIX
BUJIOB Y4Ye€OHO-TIO3HABATEIBHON JAEATEIBHOCTH OOYYaIOLIEToCsi II0 OCBOEHHIO
y4eOHOTO COACPKAHUS.

3HaHWEe XWMHUH CIY)KAT OCHOBOW Ui (POpMHUPOBAHUS MHPOBO33PEHUS
00y4Jaroierocsi, €ero NpeACTaBICHU O MATEPUATBHOM €JIMHCTBE MHUpPA, BAXKHYIO
poOJIb UrparoT (popMUpyeMble XUMHEH MPEACTABICHUS O B3aHMOIIPEBPAILCHUSIX
SHEPTUU U OO0 DBOJIIOIIMK BEIIECTB B MPHUPOJEC, O IYTAX PEIICHHS TJI00aTbHBIX
po0JjieM YCTOMYMBOIO pa3BUTHUSI YEJIOBEUECTBA — ChIPHEBOI, IHEPreTUUYECKOU,
MMHUIIEBOIN U 9KOJIOTUUECKON OE30MacCHOCTH, TPOOIIEM 3IPaBOOXPAHECHUSI.

N3yuenue xumum:

CIOCOOCTBYET  peajiM3allil  BO3MOXHOCTEH  JUIsi  CaMOpa3BUTHUS W
(bopMupoBaHUs KyJIBTYPHI JINYHOCTH, €€ 001IeH U (YHKITMOHAIIBHOW IPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
00y4JaronIuxcsi, HAaBBIKOB HMX CaMOCTOATEIbHOM y4eOHOW  JEeATEIbHOCTH,
SKCIIEPUMEHTAIBHBIX M HUCCIEAOBATEIIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
IIOBCE/IHEBHOM JKU3HU, TaK U B MPOPECCUOHATBHON AeATEIbHOCTH;

3HAaKOMHUT CO CHEUU(PUKON HAydHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsiAa HAa €IMHCTBO MPUPOJIBI M YEJIOBEKA, SABJISIETCSI OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUHU €CTECTBECHHO--HAYYHOH I'PaMOTHOCTH O0YJarOIUXCS;
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crnocoOcTByeT (hOPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOIMYECKOE
o0pa3oBaHue OOYYAIOIIUXCSI.

JlanHple HampaBieHUs] B OOYYCHHH XHUMHH OOECIICUHMBAIOTCS CIEIU(PUKOMN
COJIepKaHUsl  ydeOHOro IIpeAMeTa, KOTOPbIM  SABJSIETCS  IeAaroru4yecku
aJlanTUPOBAaHHBIM OTPpaKCHMEM 0a30BOIl HAYKH XUMUH Ha OIPE/ICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHCS CHCTEMBbl NEPBOHAYAJIBHBIX MOHATHNA XWMHU, OCHOB
HEOPraHMYeCKOM XMMHMHU M HEKOTOPBIX OTJEIbHBIX 3HAYUMMBIX ITOHSATUH
OpPraHUYECKOU XUMHHU.

CrpykTypa cojiep>XKaHHUsl NPOTrpamMMbl IO XUMUHM CPOPMHPOBAHA HAa OCHOBE
CUCTEMHOI'0 moaxojia Kk e€ m3ydeHuro. CoJepkaHue CKIIaAbIBA€TCS U3 CHUCTEMBI
IIOHATHHA O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHN O XUMHUYECKOU
peakimu. O0e OSTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl TI0 TIPUHIUAILY
MOCJIEIOBATEIBHOTO pa3BUTHUSI 3HAHUN HAa OCHOBE TEOPETUYECKUX IPEACTaBICHUN
pa3HOTO YpPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO Y4YEHHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona l. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHUHU;

— YYEHHS O CTPOCHUM aToMa U XUMHUYECKOU CBSI3H;

— TPEACTaBICHUM 00 DIIEKTPOJMTUUECKOM JIHUCCOLMAIlMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSL paccMaTPUBAIOTCS HA OCHOBE OAMIUPUYECKHU
IIOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, PA3BHUBAIOTCS MOCJIEI0BATEIBHO OT OJHOT'O
YPOBHSI K JPYroMy, BBIINOJHAS (PYHKUUM OOBSICHEHUS U INPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEHM MPAKTUUYECKOrO MPUMEHEHHSI U TOJIy4YEHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mOporpaMMbl TI0 XHMHH CIIOCOOCTBYEeT  (DOpMHUPOBAHHIO
MPEACTABJICHUSI O XMMHUYECKOW COCTABJISIOIIEN HAYYHOU KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOW IIpUPOAbI, LEHHOCTHOTO OTHOUICHUsS K HAy4YHOMY 3HAaHUIO U
MeTOo/JaM MO3HaHUs B Hayke. M3yyeHue XUMHMU MNPOUCXOAUT C IHNPHUBJICUYECHUEM
3HAaHUW W3 paHee H3YYCHHBIX YYEOHBIX mpeaMeToB: «OKpYyKaloIUi MHUPY,
«buosnorus. 5-7 xknacce» u «Pusnka. 7 Kinaccy.

I[Ipy w3yyeHHMM XUMUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAayKH KakK OO0JIACTHM COBPEMEHHOI0 €CTECTBO3HAHUSI, NMPAKTUUYECKOU
NESITEIBHOCTH 4YEJIOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBHI.
3amaya yd4eOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUHM CUCTEMBI XUMHYECKHX
3HAaHUU — BaXXHEUIMX (PaKTOB, MOHATHN, 3aKOHOB U TEOPETHYSCKUX TTOJIOKCHUH,
JIOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHYECKOTO XapakTepa, Ss3bIKa HAyKH, B
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NMPUOOIIEHN K HAy4YHBIM METOJIaM TIO3HAHUS TMPU MU3YyYCHUH BEIISCTB U
XUMHUYECKUX peakinii, B POPMUPOBAHUH U Pa3BUTUHU MO3HABATEIbHBIX YMEHUUN U
MX TIPUMEHEHHH B Yy4eOHO-IIO3HABATEIbHOM U Yy4eOHO-HCCIIeN0BATEIILCKON
JIESITCIBHOCTH, OCBOCHUHM IIPaBHJI OE30IMacCHOTO OOpallleHHsI C BEIIeCTBAMH B
ITOBCEIHEBHOM JKHU3HH.

IIpy M3yyeHUH XUMHU Ha YPOBHE OCHOBHOT'O OOIIETO O0Opa30oBaHUsI BaXKHOE
3HaYSeHUE MPUOOPEITH TaKHE IIeJTH, KaK:

— ¢opmupoBaHUE WHTEIUICKTYyaJlbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caMoOoOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY TIPUHSITHIO PEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBHUSIM JKU3HMU;

—  HampaBJICHHOCTh OOy4Ye€HHSI Ha CHUCTEMaTHYeCKOe MPUOOIICHUE
00yYaromMxcsi K CaMOCTOSATEIIbHOW MO3HABATEIBHOW AEATEIbHOCTH, HAYYHBIM
MeTOoJIaM TI03HaHHsA, (POPMHUPYIOIIMM MOTHBAIIMIO U PA3BUTHE CHOCOOHOCTEH K
XUMHH;

— o0ecreueHne yCI0BUM, CIIOCOOCTBYIOIINX MTPUOOPETEHUIO 00YyYaIOIIIUMUCS
OIBITA PA3HOOOPA3HOW ACATEIIFHOCTH, TO3HAHWUS W CAaMOMO3HAHUS, KIFOUYECBBIX
HaBBIKOB (KJTFOYEBBIX KOMIICTCHIIMI), UMCIOIUX YHUBEPCAIIbHOEC 3HAYCHHE IS
pa3IMYHBIX BUIOB JAESITEIILHOCTH;

— ¢opmupoBanue o0O0meld (QYHKIIUOHAIBHOWM W €CTECTBCHHO-HAYUYHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMCEHUN OOBSCHATh U OICHUBATH SIBICHUS
OKPYKaIoIIero MHpa, HCHOJb3Ys 3HAHUS W OMBIT, MOJYYCHHBIE MPU H3YYCHUU
XUMHHU, TPUMEHATh WX IIPU pEHICeHWU TIpoOJeM B TMOBCEIHEBHOW >KU3HU U
TPYJIOBOH JIESITEIIbHOCTH;

— ¢opmupoBaHue y OOy4YalOIIUXCd T'YMaHUCTUYECKUX OTHOIICHUMH,
MOHWMAaHUSI I[EHHOCTH XUMHYECKUX 3HAHUM MJIs1 BBIPAOOTKH HKOJIOTHYECKHU
IIEJICCOOOPA3HOTO TIOBCJACHUS B OBITY W TPYJAOBOW JICATCIBHOCTH B IEIISIX
COXPaHEHHUS CBOETO 3JIOPOBbS M OKPYKAFOIICH TPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTHBAIlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIIMUTAHHIO Ha OCHOBE YCBOCHHsS OOIIECYEITIOBEUYCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOMUIIST U HAIPABICHHOCTH JAJIbHEHIIIETO
o0yueHUs.

OO6miee YHMCIO YacoOB, OTBEASHHBIX JUIsI HW3YYCHUsS] XHUMHU Ha YpOBHE
OCHOBHOTI'0 0011ero o0pa3zoBanusi, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
Jaca B HEei0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIO).
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COAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaJbHbIEe XMMHYECKHE IOHATHS

[IpeameTr xumun. Posib XUMUM B KU3HHU YeJIOBEKa. XUMUSI B CHCTEME HayK.
Tema u BemecrBa. PU3MYECKUE CBOWMCTBAa BEHMICCTB. ATpEraTHOE COCTOSHUE
BerecTB. [loHsiTHE O MeToAax TO3HAHUS B XUMHUHM. UHCTHIE BEIIECTBA U CMECH.
CriocoOsbI pas3JieeHus CMece.

ATOMBI W MOJICKYJBl. XUMHYECKHE 3JeMEHTHl. CHMBOJIBI XHUMHYECKUX
sneMeHTOB. [IpocThie u Cl0KHBIE BEMIEeCTBAa. ATOMHO-MOJIEKYJISIPHOE yUYCHHE.

Xumuueckass ¢opmysia. BajleHTHOCTP aTOMOB XHWMHWYECKHX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHass aTOMHas Macca.
OtHocuTenbHass MOJEKyJsipHas mMacca. MaccoBasi 1011 XMMUYECKOTO 3JIEMEHTa B
COEJIMHEHUU.

KonunuecTBo BemectBa. Monb. MossipHast macca. B3anmocBsi3p konnuecTsa,
Macchl M YHCJIa CTPYKTYPHBIX €IMHHUI] BemiectBa. Pacué€rel 1o dopmyiam
XUMHUYECKUX COCTMHCHUN.

du3ndecKkue M XUMHYECKHE SIBJICHUS. XUMHYECKasi peakius U e€ MpU3HaAKH.
3aKOH COXpaHEHHUs MacChl BemIecTB. XUMHYECKHe ypaBHeHMs. Kiaccuduxamus
XAMUYECKUX PEaKInii (COeTMHECHUS, pa3JIOKEHUsI, 3aMEIICHHS, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW TMOCY/IO0H, mpaBmiaMu paboThel B J1a0OpaTopuu U
npuéMaMu oOpaiieHusi ¢ 1a00paTOpHBIM O0OOpPY/IOBAaHUEM, U3YUCHHE U OIMCAHUE
(uznuecknx CBOWCTB 0OO0Opa3lOB HEOPTAaHMYECKUX BEIISCTB, HaOIIOACHUE
¢usmueckux (IJIaBIE€HHE BOCKa, TasiHUE Jibjla, PACTUpPAHUE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIWsI BOJbI) U XUMHUYECKUX (TOPEHHE CBEUYH, MPOKAJIUBAHHUE
MEIHOM MPOBOJIOKH, B3aUMOJCHCTBUE MEJIa C KHUCJIOTOM) sIBJIEHUM, HAOJII0eHUE U
OIMCAaHWE TMPHU3HAKOB IPOTEKAHUSI XUMHUUYECKHX peaKIuil (pa3lioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJOPUIOM Oapus, passioKEeHHE THUIPOKCHIIA
menu (1) mpu HarpeBanum, B3auMoAeicTBHUE XKeye3a ¢ pactBopoM cosu meau (1),
U3yYCHHE CIIOCOOOB pa3feiieHUsI CMECEH: C MOMOIIBI0 MarHurta, (PUiIbTpOBaHUE,
BBINIApUBAHUE, JUCTHILLSILINS, XpoMaTorpadus, IpoBeASHUE OYUCTKU MOBAPEHHOU
COJM, HAOJIOAEHHWE W  ONHCAaHHWE  PE3yJIbTAaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHHE MOJEJNIel MOJIEKYI
(mrapocTepKHEBBIX ).

BaxxHeiime npeacTaBuTe I HEOPraHMYEeCKHX BeleCTB

Bo3nyx — cmech razos. CocrtaB Bo3myxa. Kuciopon — sieMeHT M mpocToe
BelecTBO. HaxokaeHue Kuciopojia B TIpupojsie, (GU3NYECKUE M XHUMHYECKHE
cBoiictBa (peakumu ropenusi). Oxcunabl. Ilpumenenune kucnopona. CrocoObl
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MOJIydeHHUs1 KHuCJIopoJa B JabopaTopud U TMpOMbIINUIEHHOCTU. Kpyrosoport
Kuciopoza B mpupojie. O30H — auIoTpornHasi MOJAUMUKAILUS KUCIOPOaa.

TemmoBoit >(pdhekT XUMHUUYECKON peaKlnu, TEPMOXHMUYECKHUE YpaBHEHUS,
9K30- M SHAOTEPMHYECKHE peakluu. TOIIMBO: YrojJb M MeETaH. 3arps3HEHUue
BO3/1yXa, YCUJIEHHE TapHUKOBOIO 3 (PeKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonopon — »imemMeHT M mpoctoe BellecTBOo. HaxoxaeHue Bomopoaa B
npupoae, GQU3NYECKHEe W XHUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CITOCOOBI
noxyudeHus. Kuciotel u conu.

MonsipabIil 00BEM Ta30B. Pacu€Thl MO XUMHUUYECKUM YPaBHEHHUSIM.

®dusuueckue CBOMCTBAa BoOAbl. Boma kak pactBoputelib. PacTBOpBHI.
HacepliieHHblE M HEHACHIIIEHHBIE PAacTBOpPHl. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBast 108 BellecTBa B pacTBope. XHUMHUYECKHUE CBOMCTBA BOJibl. OCHOBaHUS.
Ponb pacTBOpOB B npupojie U B KU3HU 4esoBeka. KpyroBopoT BOJibI B MpUpoO/IE.
3arpsi3HeHUe NpUPOAHBIX BOJ. OXpaHa U OUUCTKA OPUPOIHBIX BO/I.

Knaccudukaumss neopranmuecknx coeamnenuii. Oxcuapl. Kiaccudukanms
OKCHJIOB:  coJjieoOpasyromue (OCHOBHBIE, KHCIIOTHBIE, am@oTepHbIE) U
HeconeoOpasyronme. Homenkimatypa okcuaoB. PuU3WYECKMEe W XUMHYECKHE
CBOMCTBA OKCHUAOB. [lomydeHrne OKCHI0B.

OcnoBanmnsi. Knaccudukanusi OCHOBaHHH: IIENOYHM W HEPACTBOPUMBIE
ocHoBaHus. Homenkiarypa ocHoBaHuil. PUZNYECKHME U XMMHYECKHUE CBOMCTBA
ocHOoBaHuM. [lorydyeHne oCHOBaHUM.

Kucnorsl. Kimaccuduxamnus kucior. Homenkiarypa kuciaor. Ousndyeckue u
XUMHUUYECKHE cBoMcTBa KHCJIOT. Psax axtuBHoctu wmetauioB H. H. bekerosa.
[Tonmyyenue KUCOT.

Comu. Homenknarypa cosieil. @U3nUecKkue U XUMHUYECKHUE CBOMCTBA COJICH.
[Tonmyuenue conen.

I'enetnueckas cBsI3b MEXY KJacCaMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuit Ikcnepumenm:

KauyeCTBEHHOE OIIPE/IEIICHUE COAEPKaHUsl KUCIOpOoaa B BO3yXe, OIyUYEHUE,
coOupanue, pacrmo3HaBaHUE U M3YYCHHE CBOWMCTB KHCJIOpOAa, HaOIo/IeHne
B3aMMOJICMICTBUSI BEILIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
MpeKpalieHus: ropeHus (IMokapa), O3HAaKOMJICHHE C oOOpaslamMu OKCHUIOB U
ONMHMCAaHUE WX CBOWCTB, ITIOJNIy4€HHE, COOHMpaHHE, paCIO3HABAHWE W H3yYCHHUE
CBOICTB Bomopoaa (ropeHue), B3auMojeicTBre Boaopoaa ¢ okcumom memu (1)
(BO3MO’KHO HCIIOJIb30BAaHHUE BHJIECOMATEPHUAJIOB), HAOJIOJICHUE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIEIOBaHWE OCOOEHHOCTEH pPAacTBOPEHMUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBIIEHHUE pPACTBOPOB C ONpeAeTIEHHON
MacCOBOM J10JieH pacTBOPEHHOIO BEIIECTBa, B3aUMOJCHUCTBHUE BOJbBI C METaJJIaMU
(HatpueM U KaibuueMm) (BO3MOXKHO  HCIIOJIb30BaHME  BHUACOMATEPUAIIOB),
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HCCJIeJOBaHUE OOpa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOII0/ICHHE M3MEHEHHsI OKpAaCKU MHIUKATOPOB B pacTBOpaX KHUCIIOT U IIEJIOUEH,
n3yueHue B3aumojericTBusi okcuaa meau (lI) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHUCJIOT C MeETajUlaMH, peaKUMi HeWTpaau3aluu, MNOJIyYECHUE HEepacTBOPUMBIX
OCHOBaHMM, BBITECHEHHWE OJIHOIO MeETajlyla JIpyTMM W3 pacTBOpa COJIU, PEIICHUE
SKCHEPUMEHTAIBHBIX 3a7au 10 Teme «BaxHeilme kiacchl HEOPraHWYECKHUX
COEIMHEHUM.

Ilepyonnueckuii 3axkoH u Ilepumoamyeckass cucreMa XMMHYECKHX
anemenToB JI. U. MenaeneeBa. CrpoeHne aToMoOB. XHMH4YECKasi CBA3b.
OKMCANTETBbHO-BOCCTAHOBUTE/IbHbIC PeaKIUU

IlepBbie MOMBITKH KIIaCCU(PHUKAIIUM XUMHUUYECKUX diieMeHTOB. [loHsitne o
rpyImnax CXOJHBIX OJJEeMEHTOB (IIEJIOYHBIE U IIEIIOYHO3EMEIIbHBIE METaJUIhI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(pOTEpHbIE OKCHU/IbI
Y TUJIPOKCHUIBIL.

Ilepunonnuecknii 3akoH. [lepuonuyueckas cucreMa XUMHYECKUX 3JI€EMEHTOB /1.
N. MenaeneeBa. KoporkomepuomHas ©W  JAJAWHHONEpUOMHAS  (POPMBI
Ilepuonnueckot cucrembl xumudeckux semMeHToB . 1. MenneneeBa. Ilepuoabt
U rpynnbl. PU3NYECKUNA CMBICI MOPSJAKOBOIO HOMEpa, HOMEpPOB Iepuoaa u
rPYIbI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX saep. M3oTtonsl. DnekTpoHsl. CTpoeHue
SJIGKTPOHHBIX  000JI0YEeK aToMOB mepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[lepuonuueckoit cucremsl J[. M. MenneneeBa. XapaKTEpUCTUKA XWMHUYECKOIO
3JIEMEHTA IO ero noJjioxxeHuto B [lepunoanueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUSI pajiuyca aTOMOB XHMHYECKHX DJJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIlHaM U NepUOJdaM.

3unauenue [lepuoanueckoro 3akoHa u Ilepuoandyeckoil cucTeMbl XUMHUYECKHUX
SJIEMEHTOB JJIsi pa3BUTUs HAaykKu W npaktuku. J[. . MenneneeB — yd€HbIN M
rpakJaHuH.

Xumuueckasi cBsa3b. KoBasmeHTHast (MOJISIpHAsT W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMHUYECKHUX 3J1€MEeHTOB. IOHHas CBS3b.

Crenenp  okuciieHHs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIMH.
ITpoueccsl okucaeHus 1 BOCCTaHOBIIEHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil Ixcnepumenm:

n3yueHue oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBHUE
TUAPOKCHIA IIMHKAa C PacTBOpaMHM KHCJIOT W MIEJIOYEHM, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIAMN
(ropenue, peakiuu pa3aoKeHUs, COSTMHEHUS]).

Mesrcnpeomemmnuvie céasu
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Peanuzanusi MeXIpeaMeTHBIX CBsI3ed MpU H3YUYEHUU XUMHU B 8 KJlacce
OCYIIIECTBIISICTCS Yepe3 HCIIOJIBL30BAaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSITUN, TaK Y MOHATHM, SIBISIOLIMXCS CUCTEMHBIMHU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IIUKJIA.

OO61Me ecTeCTBEHHO--Hay4YHbI€ MOHATHS: Hay4YHbIH (haKT, THIIOTE3a, TEOPpHUs,
3aKOH, aHaJu3, CHHTE3, KiIacCupukanus, TMNEePUOJUIHOCTh, HAOIIOJCHNUE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

®duszuka: marepus, aroMm, IJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIM/,
HW30TOMBI, PaJIMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (PM3WUCCKUE BCIIMYUHBI, CIIUHUIIBI
W3MEPEHUSI, KOCMOC, MIJIaHEThl, 3BE3/1b1, COJIHIIE.

Buonorus: porocunres, neixanue, buocdepa.

I'eorpadusa: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIbI,
M0JIE3HBIE UCKOIIAEMBbIE, TOIJINBO, BOAHBIE PECYPCHI.

9 KIIACC

BenrecTBO M XUMH4YeCcKasi peakuus

[Nlepuonuueckuii 3akoH. [lepuoauyueckas cucreMa XUMUYSCKUX 3JIeMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalusl, KalablUsl U UX
COCIMHEHUW B COOTBETCTBUM C IIOJIOKEHHEM JJIEMEHTOB B llepuoanyeckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BUJbl XUMHYECKOU CBSI3U. THIBI KPUCTAIMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJLUIMUYECKOU PEMIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukamnuss ¥ HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BENIECTB, OTHOCSAIIUXCS K Pa3IdYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHEHUI, TeHETUYECKAasl CBA3b HEOPTAaHUUECKUX BEIIECTB.

Knaccudukamnus XuMU4eCKUX peakui 10 pa3IMuyHbIM MpU3HaKaM (110 YUCITY
W COCTaBY Yy4YacTBYIOIIUX B PEaKIUU BEIIECTB, IO TeIIoBoMYy 3¢ deKTy, o
W3MCHEHUIO CTEICHEH OKHCJICHHUS XUMHYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTalin3aTtopa). JK30- U dHJIOTEPMUUYECKHUE PEAKIIUHU, TEPMOXUMHUUYECKUE
ypaBHEHHUS.

[lonsiTe O CKOpPOCTHM XHUMHUYECKOW peakuuu. [loHsiTHe 00 0O0paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peaknusx. [IoHsATHE 0 TOMOreHHBIX U Te€TEPOreHHBIX
peaknusx. [lonsarue o karanuze. [loHsiTue 0 XuMuyeckoM paBHOBecuH. DaKTOPBHI,
BJIUSIIONIUE HAa CKOPOCTh XHUMHUYECKOW pPEaKIUh U MOJOKEHHUE XUMHUYECKOTO

paBHOBECHS.
OKMCIIUTENILHO-BOCCTAHOBUTEJIbHBIE  PEaKLMHU,  AJIEKTPOHHBIM  OajiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOMN peakuuu. CocraBneHue YpaBHEHUM
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OKHCJIMTEIbHO--BOCCTAHOBUTEIBHBIX pEaKUUMM C MCIIOJB30BAHHMEM METOJa
3JIEKTPOHHOTIO OanaHca.

Teopus 3IEKTPOIMTUUECKON TUCCOUMALINN. DIEKTPOJIUTHI U HEAIECKTPOJIUTHI.
Kartnonsl, aHuoHbl. MexaHu3M AUMCCOLMAIIMU BELIECTB C Pa3IMUYHBIMHU BHUJIAMH
XUMHYECcKOU cBsA3U. Ctenenp nucconanvu. CUIbHBIE U CJ1a0ble AJIEKTPOIUTHI.

Peaknnmm moHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKknii HOHHOTO OOMEHa,
MOJHBIE W COKpalléHHbIE HOHHbIE YypaBHEHHUs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMH ¥ COJIeW B CBETE€ TMPEACTABICHUM 00 DIIEKTPOJIUTHYECKOU
nucconuannu. KayectBeHHble peakinu Ha HOHBL. [loHsTHE O TMApOIN3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJEJSIMU KPHUCTAJUIMYECKHUX PEHIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HeMeTauioB (rpadurTa U aiMasa), CIO0KHBIX BEIIECTB
(xmopuaa HaTpus), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW peakiuu
OT BO3JEHCTBUS Pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEHIECTB, MpoLecca AUCCOLUMAIAM KHCJIOT, LIEJI0YeM W COJIeHr
(BO3MOKHO  HCIIOJIb30BAaHME BHAEO MaTEpHUajioB), TMPOBEIACHUE  OIbBITOB,
WUTIOCTPUPYIONINX  TMPHU3HAKKW  MPOTEKAaHWS  PEAKIUid  HOHHOTO  OOMeHa
(oOpa3oBaHue oOcajKa, BBIJIEJICHHWE Ta3a, oOpa3oBaHHE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKIIUMN
(ropeHue, peakuuu pas3jIOKEHUs, COCIUHEHHS), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAadyeCTBEHHbIX pPEAaKIUM Ha HOHBI, pELICHUE
OKCIEPUMEHTAIBHBIX 3a1a4.

HeMeTanibl n X coeAMHEHUA

OOmass xapaktepucTuka rajgoreHoB. OCOOEHHOCTHM CTpPOEHHUS AaTOMOB,
XapakTepHbIe CTeleHu OKHcieHus. CTpoeHrne M (PU3NUEeCKHe CBOWMCTBA IMPOCTHIX
BEIIECTB — TrajoreHoB. XWMHWYECKHME CBOWCTBA Ha IMpPUMEpPE XJopa
(B3aumojeiicTBUE C MeETa/ulaMH, HEeMeTalJlaMu, LIeJo4YaMH). XJIOPOBOIOPO/I.
ConsgHasi KHUCJIOTAa, XMMHUYECKHE CBOWMCTBA, MOJydyeHUE, NMpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHU3M YeJoBeKa. BakHelline XJIOpUAbl U HX
HaxO0’KJICHUE B IIPUPOJIE.

OOmas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble CTeneHU oKucieHus. CTpoeHue U (Pu3MUecKue CBOICTBa
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAM(PHUKAIIMN KUCIIOPOJa
U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOpOs, CTpoeHHUE, (PU3NYECKUE U
XUMHUYECKHE cBOMCTBA. OKCHIBI Cepbl KAK IIPEACTABUTEM KHUCIOTHBIX OKCHIOB.
CepHast kucioTa, ¢QHU3MYECKHE W XUMHUYECKHE CcBoWcTBa (oOmme Kak
MpEeACTaBUTENST Kjacca KHCJIOT U crenuduueckue). XUMHYECKHE PpEeaKIvu,
JIe)Kalle B OCHOBE IPOMBIIIJIEHHOTO CIIOC00a IMOJYy4YeHUsI CEPHOM KHCIOTHI.
IIpumenenue cepHoit kucaoTbl. Cony CepHOM KHUCIOThI, KAUECTBEHHAsI pEaKLHsl Ha
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cynbdar-uoH. HaxoxxaeHuwe cepbl m e€ COenMMHEHUU B Tpupojae. XHUMHUUYECKOE
3arps3HEHUE OKpYXKAlolIeH Cpeapl COECIMHEHUSMHU Ccepbl (KUCIOTHBIE JOXKIU,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPaILCHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIEHU OKHCIICHUs. A30T, pacOpOCTpaHEHHE B MPUPOE,
dbusmueckne n xumMudeckue ceoictra. KpyroBopor azora B mpupoae. AMMHUaK, ero
(buzmyeckne 1 XUMHUYECKHE CBOKWCTBA, MTOJydeHNe U nmpuMeHeHne. Colln aMMOHHS,
UX (U3NYECKre U XMMHUYECKHE CBOICTBA, NpuMeHeHue. KauecTBeHHas peakius Ha
HOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MoJydeHHe, (PU3NYECKHEe U XUMHYECKHE
cBoiicTBa (00IIMEe KakK TPEICTABUTENsI Kiacca KHUCIOT W CHEHU(pUIECKUEL).
Hcrnonp3oBaHue HUTPATOB M COJIEM aMMOHMSI B KAadeCTBE MHUHEPaIbHbBIX
ynobpennii. XuMHU4YeCKOe 3arpsi3HEHUE OKPY>KarOIIEH Cpebl COSIMHEHUSIMU a30Ta
(KUCITOTHBIE JOXIH, 3arpsi3HEHHE BO3/yXa, MNOYBBI M BOAOEMOB). Docdop,
aJyIoTpoIHble Moaudukanuu ¢ocdopa, (pusnueckue M XHMMHUUYECKHE CBOICTBA.
Oxcun dpocdopa (V) u hochopHas kuciaora, GU3NIECKHIE U XUMHYCSCKHUE CBOIMCTBA,
nosryuerue. Mcrmons3oBaaue gpocdaToB B kauecTBEe MUHEPAIBHBIX YAOOPEHHIA.

OO6miass xapaktepucTuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTE€pHBIE  CTEIEHM  OKHUCJICHHS.  YTJIEpPOd,  aJUIOTPOMHBIC
Moau(uKanuu, pacnpoCcTpaHEeHHE B mNOpupoAe, (PU3NUECKHEe U XUMHUYECKHUE
cBoiictBa. Ancopbmus. Kpyrosopor yrinepona B npupoae. OKcuabl yriepoja, ux
(uzmueckne W XUMHYECKHE CBOWMCTBa, JACWCTBHE Ha J>KUBBIE OPraHU3MBI,
MOJIy4EHUE U IPHUMEHEHHE. DKOJOrMYecKHe MpoOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza rioGajgbHOrO TIOTEIUICHHUS KJIMMaTa, NapHUKOBBIN
a¢dexTt. YromapHas KUCIOTa U €€ cOolu, X (PU3NYECKHUEe U XUMHYECKHE CBOMCTBA,
MoJiydeHue W TipuMeHeHune. KauecTBeHHass peakmus Ha KapOOHAT-HOHBI.
Hcrnonp3oBanue kapOOHATOB B OBITY, MEIHUIIMHE, TPOMBIIUICHHOCTH U CEIBCKOM
XO34H1CTBE.

ITepBoHaUabHBIC MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAUHEHUSIX
yriaepoaa (MeraH, dTaH, STHJICH, alleTHJICH, 3TaHOJI, TJIUIEPHH, YKCYCHasl KUCIIOTA).
[IpupoagHple WCTOYHUKU YTJIEBOJOPOAOB (Yroiab, NPUPONHBIA Ta3, HEPTH),
MPOJIYKTBl WX TepepaboTku (OCH3WH), UX POJIb B OBITY M IPOMBIIUICHHOCTH.
[TonsATHE O OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OeJIKax, yrieBoJaax — U ux
pojii B JKU3HM YeJOBEeKa. MarepualbHOE€ €OUHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTUHCHUH.

Kpemnuii, ero ¢usnyeckue M XHUMHYECKHE CBOICTBA, IOJIy4YEHHE U
npuMmeHenre. CoeauHEeHUs] KpeMmHHs B npupoje. OOmmue mnpenacraBiieHuss o0
okcuse kpemuus (1V) u kpemuHueBoit kuciore. CUIMKATBI, UX HCIIOJB30BaHUE B
OBITYy, B MPOMBIIIJICHHOCTH. BakHelIIne CTPOUTENbHBIC MaTepuaibl: KepaMHUKa,
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CTEKJIO, LIEMEHT, O€TOH, »ene300eToH. [IpobieMbl 0e30macHOro MCIoJb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3yueHHe 00pa3l0B HEOPraHMUYECKHUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MPOBEICHUE KAYECTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI U HAOIIOJEHUE MPU3HAKOB
WX TIPOTEKAaHUS, OIBITHI, OTpakaromme (U3NIECKHEe W XUMHYECKHE CBOWCTBA
rajJJor€eHOB M HMX COEAWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHIAECOMATEPUATIOB),
O3HAKOMJICHHE C oOOpasmamMu XJIOPUAOB (TaJOTr€HUJIOB), O3HAKOMIICHHE C
obpasnmamu  ceppl U €€  COEAUHEHHSIMH  (BO3MOXXHO  HMCHOJIB30BAaHUE
BHJIEOMATEpHUaJIOB), HaOIIO/IEHNE TIpollecca OOYIIMBaHMs caxapa I0J1 ASHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, H3YYE€HHE XHUMHYECKHX CBOMCTB
pa3zbaBiIEHHOW CEpHON KUCIIOTHI, MPOBEACHNE KAU€CTBEHHOW peakiuu Ha cynbdar-
MOH U HaOII0AcHHE TpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3NUYECKUMU
cBolicTBamu azora, (ocdopa M UX COEAUHEHUH (BO3MOXKHO MCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), OOpa3namMu a30THBIX U (HocOpHBIX yI0OpeHUl, MoIydeHUE,
coOupaHue, pacHo3HaBaHWE W M3YyYEHUE CBOMCTB aMMmuaka, MpPOBEICHUE
KauyeCTBEHHBIX pEaKInii Ha MOH aMMOHUS U (ocdaT-uOH U M3yYCHHE MPU3HAKOB
WX NPOTEKaHWsl, B3aUMOJAECHUCTBHE KOHLIEHTPUPOBAHHON a30THOU KHUCJIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BAaHHUE BHUJIEOMATEPHUAJIOB), U3y4eHUE Mozenei
KPUCTAJUIMYECKUX PEHETOK anmasa, rpadura, ¢QyiuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMH  PACTBOPEHHBIX BEIIECTB AaKTHBHPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOras3a, MOJIydeHHUE, COOMpaHuE, pacliO3HaBaHUE U U3y4€HUE
CBOICTB YTJIEKMCJIOIO Ta3a, IPOBEJACHUE KaUyeCTBEHHBIX pPEaklUMil Ha KapOoHAT U
CWIMKAT-UOHbl M M3Yy4YEHHME IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIIEHHE C
NPOAYKIHUEH CUJIMKATHOW TPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX
3aza4 o teMe «BakHelne HeEMeTaJUIBI U UX COSIVHEHUS)).

MeTajiibl 1 UX COeIUHEHUS

OOmIast XxapakTepUCTUKa XUMUYECKUX DJIIEMEHTOB — METAJUIOB HA OCHOBaHHUH
nx 1nosoxeHusa B Ilepuomuueckon cucreme xumudeckux odieMeHroB JI. M.
MenpeneeBa u ctpoeHuss aToMOB. CTpoeHHEe METaJUIoB. MeTajinyeckasl CBsi3b U
METAJUIMYEeCKasi  KPUCTAUIMYECKass  pemeETKa.  DJIEKTPOXUMHUUYECKHUH  psjg
HanpsbKeHUM MeTasioB. Pusnueckue U XMMHYECKHEe CBOMCTBa MeTaiyioB. OOmue
CIocoObl TmodydYeHus: MeTauioB. IloHsATHE O KOPpO3MM METaJIOB, OCHOBHBIE
cnocoObl 3alMThl UX OT Koppo3uu. CrnaBbl (cTajdb, YYyryH, IIOPaJTIOMUHHU,
OpoH3a) U UX NPUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[Ilenouynble MeTayibl: MOJiIoKeHUe B lleproamyueckoil cucteMe XMMHUYECKUX
snemeHToB [l. 1. MeHnaeneeBa, CTpOCHUE MX ATOMOB, HAaXOXXJIEHHWE B IIPHUPOJIE.
dusznueckre U XUMHUYECKHE CBOMCTBa (Ha mpuMmepe Hatpus U Kanusi). OKCuabl U

CtpaHuua 1M uns 44



TUAPOKCUABI HaTpus W Kanaus. [IpuMeHeHHEe MIETOYHBIX METAJUIOB U UX
COEINMHEHUN.

[lenoyHo3eMeNbHBIE METAUIbLI MarHuid ¢ KaJbl[Ui: TIOJIO)KEHHUE B
Ilepuonnueckoit cucreme xumMudeckux aiemMeHToB [[. M. MenneneeBa, cTpoeHue
HUX aTOMOB, HaXOXJAEeHHE B NIpupoae. PUNUECKUE U XUMHUUYECKHE CBOMCTBA MarHusi
U Kalplksd. BaxHeWnme coenuHeHUs Kaiablusi (OKCHUI, THIPOKCHUI, COJIH).
JKEcTKOCTh BOABI U CITIOCOOBI €€ YCTpaHEHHSI.

AmromuHuii: nonoxkenue B [lepuoanueckoit cucreMe XUMHUUYECKUX DJIEMEHTOB
J. . Menneneesa, CTpOCHHE aroMa, HaXOXJICHUE B Ipupoae. Pusndeckue u
XAMHAYECKHE CBOMCTBA alfOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHAA W THIPOKCHUIA
AJIFOMUHUSL.

Keneszo: nonoxenue B Ileprnoanyeckoil cucreMe XUMHUYECKUX 31€MEHTOB /1.
M. MenpeneeBa, CTpOCHHME aToMa, HaxXOXACHUE B Ipupoje. PUNYECKHE U
XUMHUYECKHE CBOMCTBA xele3a. OKCuibl, THAPOKCHUAbI U conu xxenesa (1) u xenesa
(111), ux cocraB, CBOWMCTBA U MOJIyUCHHE.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHWE C oOOpa3llaMH METa/UIOB M CIUIABOB, HX (DU3WUYCCKUMU
CBOMCTBaAMH, M3y4YE€HHUE  PE3YyJIbTATOB  KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATECPHAIIOB), OCOOCHHOCTEH B3aWMMOJICHCTBUS OKCHIIA
KalblIUsI W HATPpUs C BOJOW (BO3MOXKHO HCIIOJIBb30BaHUE BHICOMATEPUATIOB),
HUCCJIEJOBAHUE CBOMCTB KECTKOU BOJBI, IPOLIECCA TOPEHUS XKeJle3a B KUCIOPOJe
(BO3MOKHO  HCIIOJIb30BaHHE  BHUJICOMATEPUAIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKUMNA HAa WOHBI: MarHus, KajblMs, aJJIOMUHUS, LIUHKA, XKEjIe3a
(1) u xenesa (1), menu (1), HaGIOACHUE U ONKMCAHUE MPOIIECCOB OKPAIIMBAHMS
JIJaMEHU HWOHAMMU HaTpUs, Kajdusg ¢ KaJblus (BO3MOXXHO HCIIOJIb30BAaHUE
BHJICOMATEPHUAJIOB), UCCIEI0OBaHNE aM(POTEPHBIX CBOMCTB T'HJIPOKCHUIA AJTFOMHUHUS
W TUJIPOKCHU/IA IIMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3aj1a4 110 TeMe «BakHenme
METaJUTbl U UX COCTUHEHUSD.

XUMHA M OKPYKAKOIIAA Cpeaa

BemecTtBa n marepualibl B MOBCEIHEBHOW KU3HU 4YeNOBEKa. be3omacHoe
HCITOJIb30BAaHHUE BEIIECTB U XUMHYCCKUX peakiuii B ObITy. IlepBasi momoIp npu
XUMHUUYECKHUX OKOTraX U OTPaBJICHUSX.

XUMHUYECKOe 3arps3HEHHEe OKpYKaromiel cpeanl (mpeaeiibHasi JTOIyCTHUMAast
KOHIIeHTpalus BemiecTB, aainee — [1/IK). Poap xuMuu B pelmieHun 3KOJIOTHUYECKUX
npoOJieM.

Xumuueckuil IKcnepumenm:

W3ydeHHE OOpa3IloB MaTepuaiaoB (CTEKJIO, CIUIaBbI METAJUIOB, IMOJUMEPHBIC
MaTepHuaJibl).

Mescnpeomemmubnie céazu
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Peanu3amusi MeXnpeIMETHBIX CBsI3€H TpH HM3YUYCHUH XHUMHM B 9 Kitacce
OCYIIECTBJISIETCSI 4Yepe3 MCIIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAaY4YHbIX
MOHSTUM, TaK U MOHSTUH, SIBISIOLINXCS CUCTEMHBIMU JUISI OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAyYHbIE TOHSTHS: HAay4dHBIH (DaKT, TMIOTE3a, 3aKOH,
Teopus, aHalau3, CHHTE3, KiIaccupuKanus, NEePUOIUIHOCTD, HAOIIOICHHUE,
SKCMIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJEIb, SBJICHHUE, NAapPHUKOBBIN
3¢ eKT, TEXHONOT U, MaTePHUAJIBI.

®duszuka: marepus, aroMm, IJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIIM/,
W30TOIBI, PAJTHOAKTUBHOCTH, MOJEKYyJa, JJCKTPUUECKUH 3apsill, IPOBOJTHUKHU,
MOJIYIIPOBOAHUKH, JIMIJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJIIMYECKAs
peméTka, cruiaBbl, (PU3NUYECKUE BEIWYHUHBI, CAUHUIIBI U3MEPCHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: ¢ortocunTe3, Apixanwe, Ouochepa, IKOCUCTEMA, MUHEPAIHHBIC
yI0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIISCTBA.

I'eorpadusa: armocdepa, ruapochepa, MHUHEpPAIBI, TOPHBIE MOPOIHI,
MOJIE3HBIE MCKOITAaeMbI€, TOINIUBO, BOJHBIEC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA TIIPOI'PAMMBI 11O
XUMHUU HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl OCHOBHOI'O OOIIETO
00pa3oBaHUs JOCTUTAIOTCS B XOJE€ OOyYEHHS XUMHUU B €IUHCTBE YYSOHOU U
BOCIIUTATEIILHOUN JESITCIIbHOCTA B COOTBETCTBHU C TPATUIIMOHHBIMUA POCCUHUCKHUMH
COITMOKYJIBTYPHBIMH H JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, IPUHSITHIMA B
OO0IlIECTBE MpaBWJIAMH M HOpPMaMHu IIOBEJACHHUS M CIIOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIHATIN3AIINN O0YJarOIITHXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPpaXarOT  TOTOBHOCTh 00yYarOIITUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTAIlUH |
pacummpeHue onbiTa ASsITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTPpHOTHYECKOI0 BOCIIMTAHMSI:

LIEHHOCTHOT'O OTHOIIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAay4YHOMY HaCJIEJHUI0, MOHUMAHUS 3HAYCHUS XHUMUYECKOM HAyKH B KU3HU
COBPEMEHHOTO OOIIECTBa, CITOCOOHOCTH BJIAJICTh JIOCTOBEpHOH WH(OpMaIuen o
IIEPEIOBBIX JIOCTH)KCHUSIX W OTKPBITHSX MHPOBOM M OTCUECTBCHHOW XWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOTO BOCITUTAHMSI:

MPEJCTABICHUS O COIHMAJIbHBIX HOPMaxX ¢ TIpaBHJIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHBE, KOMMYHHUKATUBHOU KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHO-HCCIIEIOBATEILCKOW, TBOPYECKOM W JPYrHX  BHIAX
NeSITEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOM NEATEIbHOCTH MPHU
BBITIOJTHEHUHM Y4YE€OHBIX, TO3HABATEIbHBIX 3aJ/1a4, BBINOJIHEHUH XUMHUYECKHX
AKCIEPUMEHTOB, CO3JJaHUH YUYE€OHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpolecce HITOW Yy4YeOHOW AeSITeIbHOCTH, TOTOBHOCTHU
OILICHUBATh CBOE TIOBEJICHWE W IIOCTYNMKHM CBOMX TOBApHUIIEH C TMO3UIAHA
HPaBCTBCHHBIX W IPABOBBIX HOPM C YUETOM OCO3HAHUS ITOCIICICTBUUA MOCTYITKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYCCKHE TIPEACTABIICHHUS O BEIICCTBE M XUMHUYCSCKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTAaBJISIOININC
OCHOBY ISl TOHUMAaHMSI CYITHOCTH HAy4YHOW KapTHUHBI MHUpa, MpPEACTaBICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS TPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CpEeOii, O PO XUMHH B TIO3HAHUHU ITHUX 3aKOHOMEPHOCTEIH;

MO3HaBaTeJIbHbIC MOTHBBI, HAIPABJIICHHBIC HAa MOJYYCHHWE HOBBIX 3HAHUU IO
XUMHHU, HEOOXOAUMBIC i1 OOBSICHEHHsI HAOII0JaeMbIX IIPOIECCOB U SIBJICHUM,
IMO3HABATEIbHONH, WH(POPMAIIMOHHONW M YHTATEJIBCKOW KYJIBTYpPbl, B TOM YHCJIC
HaBBIKOB CaMOCTOSITEJILHOW pPa0OTBl C YyYEOHBIMH TEKCTaMH, CIPABOYHOU
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JINTEPATYpOH, JOCTYNMHBIMH TEXHUYECKHUMH CpPEACTBAaMU HWH(POPMAITMOHHBIX
TEXHOJIOTHH;

MHTEpEeC K OOYYEHHUI0O M II03HAHUIO, JIFOOO3HATEIBHOCTb, TOTOBHOCTH U
CIIOCOOHOCTHP K  €aMOOOpa30BaHWIO, TMPOCKTHOH W  HCCIEIOBATEIHCKON
JEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOydeHUs B
JaJTbHEHIIeM;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHME II€HHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIECHUS K CBOEMY
3J0pPOBbIO0, YCTAHOBKM Ha 3J0POBBIM 00pa3 >XHW3HH, OCO3HAHUE MOCJIEICTBHUI U
HETIPUSITAE BPEAHBIX MPUBBIYEK (YIIOTPEOICHHS aIKOTOJIs, HAPKOTHKOB, KYPECHUS),
HEOOXOJIUMOCTH COOJIFOJICHHUSI TIpaBWJI O€30MacHOCTH MpU  OOpaIlleHUuU C
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEaJIbHON JKU3HU;

5) TPy10BOIr0 BOCIIUTAHMS:

MHTEpEC K NMPAKTUYECKOMY M3y4EHHUIO Ipodeccuil u Tpyia pa3IuyHoro poja,
YBaXCHUE K TPYAy M pe3ynbTaraM TPYyAOBOU IESITEIBHOCTH, B TOM YHCIIE Ha
OCHOBE MNPUMEHCHHUS TIPEIMETHBIX 3HAHUN 1O XWUMHHU, OCO3HAHHBIH BBIOOD
WHIVBUYATBHOW TPACKTOPHUH TIPOJIOJDKEHUSI 00pa30BaHUs ¢ yYETOM JIMIHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENIHON Mpo(deCCHOHATBHOMN ASATEIPHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHUM,
FOTOBHOCTBH aJlaliTUPOBATHCS B MIPOPECCUOHAIBLHON CPEE;

6) IK0JIOrHY€eCKOro BOCIIUTAHMS:

SKOJIOTMYECKH 1I€JIECO00pa3HOE OTHOUIEHHE K NpPUPOJE KaK HCTOYHUKY
YKM3HU Ha 3eMJie, OCHOBE €€ CYIlECTBOBAHMSI, TOHUMAHUE LIEHHOCTU 30pPOBOT0 U
Oe3omacHOro oOpasza >KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYeCKOMy M TICUXHYECKOMY 3JI0OPOBBIO, OCO3HAHUE IIEHHOCTH COOIIOJACHHUS
MpaBuJI 0€30MMaCHOTO MOBEICHHUSI TTPU paboTe ¢ BEIIEeCTBAaMH, a TAK)KE B CUTYaIIHsIX,
YIPOXKAIOMINX 3I0POBBIO U KU3HU JIFOJICH;

CITOCOOHOCTH TIPUMEHSITHh 3HAHWS, IMOJIydaeMble MPU U3YUYCHUU XUMHH, IS
pelLIeHus 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEH MPUPOAHON CPEIOU, IS MOBBIILICHUS
YPOBHS  DKOJOTHYECKOW KYJBbTYyphl, OCO3HAHUS TIJ00AJbHOTO  XapakTepa
SKOJOTHYECKHX MPOOJIEeM U IMyTeH WX PEHIeHUs] MOCPEICTBOM METOJO0B XHMUHU,
SKOJOTHYECKOr0 MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B ITO3HABATEJIBHOM,
KOMMYHHUKATUBHON M COLUAIIBHOU MMPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe wMeranpenMEeTHBIX pPE3yJIbTAaTOB BBIACIAIOT 3HAYUMBIE IS
bopmupoBaHHsT MHPOBO33pEHUsI OOIIECHAYYHBIE TOHATHUS (3aKOH, TEOpHS,
MPUHLNI, TATIOTEe3a, (PaKT, CUcTeMa, MPOIecC, IKCIIEPUMEHT U IPYTroe.), KOTOphIe
HCTIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax W MO3BOJSIOT Ha
OCHOBE 3HAHWUM W3 ATUX OPEAMETOB (OPMHUPOBATH MPEACTABICHHWE O IEIIOCTHOM
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HAy4YHOUW KapTHHE MUpa, U YHUBEpcalbHble yueOHbIe IEHCTBUS (ITI03HABATEIbHbIE,
KOMMYHUKATUBHBIE, PEryJIsiTUBHBIE), KOTOpbIE OOecneunBaroT (GOPMHUPOBAHUE
FOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYILECTBJICHHUIO y4EOHOMU
JeSITEIbHOCTH.

ITo3HaBaTe/ibHBbIEC YHHMBEpPcAJIbHbIE YYeOHbIe 1eCTBUSA

ba3oBble JJornyeckue JeMCcTBUA:

YMEHHUSI HMCHOJb30BaTh IPUEMBI JIOTUUECKOIO MBIIUIEHUS NOpPU OCBOCHUH
3HAHUN: PACKPHIBATH CMBICI XUMHYECKUX TOHSITHUI (BBIACISATH UX XapaKTEpHbIE
MPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU IOHSTHUSIMH), HUCIIOJb30BaTh
TIOHSITHS 11 OOBSICHEHUS OTJICNBHBIX (DAKTOB U SIBJICHHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUHU Il KIAaCCU(PUKAIMM XUMHYECKUX BEILIECTB M XUMHYECKHUX PpEakKIui,
yCTaHaBJIMBaTh NPUYMHHO-CJICICTBEHHBIE CBSA3M MEXIYy OOBEKTaMH H3Yy4EHUS,
CTPOUTH JIOTHYECKHUE pacCyX JeHUsl (MHAYKTUBHBIC, J€TYKTUBHbIC, 10 aHAJIIOTHH),
JleJ1aTh BbIBOJIbI U 3aKJIFOUECHHS;

YMEHHE IIPUMEHSTh B MpOLEecCe IMO3HAaHUS TMOHATUS (IIpeaAMETHBhIE U
MeTaIrpeAMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCIIOJIb3yEMbIE B XUMUH,
MpeoO0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJEJIbHbIE MIPEACTABICHUS —
XAMUYECKHUH 3HaK (CHUMBOJI JJIEMEHTA), XUMHYECKas (GopMyna W ypaBHECHHE
XAMHUYECKON pPEaknu — MPU PEIICHUH y4eOHO-TIO3HABATENBHBIX 3aJ71ad, C YIYETOM
9TUX MOJEJBHBIX IIPEACTABJICHUN BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3y4aE€MBbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XUMHUUYECKUX pEaKIui,
BBISIBJISITH ~ OOII[ME€  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEUYMS B U3y4aEMBIX IIPOLECCAX U ABJICHUSAX.

Bba3oBrblIe ncciaeaoBarejJbCcKHe TeHCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOIIPOCHI B Kauye€CTBE HUHCTPYMEHTa
MO3HAHMUs, a TaKXKe B KayeCTBE OCHOBBI i1 (OpMHUpPOBaHHUS THUIOTE3bl IO
MPOBEPKE MPaBUIbHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

MpUOOpPETEHNE OIbITa 110 TUIAHHUPOBAHUIO, OPTAaHHU3AIMH W TMPOBEICHUIO
YUYCHHUYECKHX OJKCIIEpUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OPMYyIHPOBATH 00OOIICHUS U
BBIBOJbI I10 pe3yJibTaTaM HPOBEAEHHOIO ONBITA, UCCIEA0BAHUSA, COCTABIISITh OTYET
0 TIpoJieJIaHHOM padoTe.

PabGora ¢ undopmanmei:

yYMEHHE BBIOMpaTh, aHAJIW3UPOBATh W HWHTEPNPETUPOBATH UHPOpPMALIHIO
pa3IUYHBIX BUAOB U (DOPM IPEACTaBICHUS, MMOJIYUYaEMYIO U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOIIyJIsIpHAsl JUTEpaTypa XHWMHUYECKOTO COJIepKaHUs, CIPaBOYHBIE
nocodusi, pecypcel MHTEpHeTa), KPUTHUYECKH OLIEHMBATh HPOTHUBOPEUYMBYIO H
HEJOCTOBEPHYIO UHPOPMALIUIO;
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YMEHHE TPUMEHSTH Pa3IudHbIE METOIbI W 3alpoChl MPH ITOUCKE U O0TOOpe
MHGOpMAllMM M COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 3a/1a4 ONPEJEIEHHOrO TUIIA, IPUOOPETEHHUE ONBITA B
00JaCTH  WCIIOJIb30BaHUSI MHGOPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHHUE KYJIbTYPOH aKTUBHOTO MCIIOJIBb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO (hOPMY TPEACTaBICHUS WH(DOPMALINU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaddl HECIO0XHBIMH CXEMaMHu, JAuarpaMMamu,
npyrumMu popmamu rpaduKu U UX KOMOUHAIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAJW3UpOBaTh B Ipolecce YydeOHOW U
HCCJIEIOBATEIILCKON NIESITEIFHOCTH MH(GOPMAIIUIO O BIWUSHHUHM ITPOMBIIIICHHOCTH,
CEJIbCKOIO XO03fHCTBAa M TPAHCIIOPTAa HAa COCTOSIHUE OKPYKAIOUIEH IPUPOJIHOU
Cpelibl.

KoMMyHuKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUs 3ajJaBaTh BOIPOCHI (B Xojae auanora v (WJIM) AUCKYCCHUHM) MO
CyIIECTBY  OOCyXKmaeMoil  TeMbl, (OpPMYITUpPOBATH CBOHM  MPEIAI0KEHHS
OTHOCHUTEIIFHO BBIMIOJTHESHUS MPEJI0KSHHOHN 3a1a4uH;

YMEHHS  NOPEACTABIATh  MOJYyYEHHBIE  PE3yibTaThl  [MO3HABATEIIHLHOU
NEeSITEIBHOCTH B YCTHBIX W TNHCHBMEHHBIX TEKCTax; JAeJaTh IPE3CHTAILHIO
pE3yIbTaTOB BBINIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOTO OIBITA,
J1abopaTOPHOM pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTr0O MPOEKTA);

YMEHHUSI Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIENOBAaTEIbCKOM  JESITENBbHOCTM  MpPU  pPELICHUHU
BO3HMKAIOIIMX MNPOOJEM Ha OCHOBE yd€Ta OOIMX HHTEPECOB M COIJIACOBaHMS
no3utuii (00CyXJIeHusi, OOMEH MHEHHSIMHU, «MO3TOBBI€ IITYPMBDY, KOOPJAUHALIHS
COBMECTHBIX JICHCTBHI, OMNpeAeICHUEe KpPHUTEpHEB II0 OIICGHKE KadecTBa
BBITIOJTHEHHOH pabOThI U APYTHE).

PeryasiTuBHbIE YHUBepCaJIbHbIE YUeOHbIE JeiiCTBUA:

YMEHHE CaMOCTOSITEIbHO ONpPENeNaTh MeIu ASATEIbHOCTH, IIJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U IIPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BBIOMpaTh Hanboiee 3(pheKTuBHBIE CIOCOOBI PElIeHUs YYeOHBIX U
MMO3HABATEIBbHBIX 3a7lad, CaMOCTOATEIBHO COCTABISTh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIA  aITOPUTM JIEUCTBUM TMPU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJIy4Y€HHUsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHUBATh COOTBETCTBHE ITOJYYCHHOTO pe3yibTaTa 3asBICHHOW IEIW, yMCHHUE
MCTOJIB30BAaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPE/IJIaraéMbI€ B YCIIOBUH 3a/1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMETHBIX pPE3yIAbTaTOB II0 OCBOCHUIO 0053aTEIBLHOTO
COJIEpKaHUs, YCTAaHOBJIEHHOrO JAaHHOW (enepanbHON paboyeil mnporpamMMoi,
BBIJICTIIIOT: OCBOCHHBIE OOYYArOMIMMHCS HAay4dHBbIC 3HAHUS, YMEHUS U CIIOCOOBI
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NeUCcTBUM, chnenupuyuecKkue A TpeaAMeTHOH ob0nactu «XUMHS», BHUJIbI
NEeSITEIbHOCTH  TI0  TIOJIy4EHHIO HOBOTO  3HAHWsS, €ro  HHTEpPIIpETaIluH,
MpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOydeHust B 8 ki1acce npeMeTHBIC PE3yJIbTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTh Y O0YJarOIIUXCSI YMEHUM:

e pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKHUX IOHSATUI: aTOM, MOJIEKYJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEILIECTBO, CJIO)KHOE BEIIECTBO, CMECHh
(omHOpOAHAST U HEOTHOPOIHAS), BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJSIpHas Macca,
MaccoBas JIOJIsI XUMHUYECKOTO AJIEMEHTAa B COSIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPUIIATEIHBHOCTb, CTEICHD
OKHCJICHHUSI, XUMUYECKas peakius, KiacCUpUKAMsI PEaKIUi: peaxKiuu
COCJIMHEHMSI, PEAKIUU PA3JIOKCHUS, PEaKIIMU 3aMEIlCHHs, PEaKIIUuu
oOMeHa, K30- U SHAOTEPMHUYECKHUE PEeaKIUH, TeIJIOBOM 3G PEeKT peakiiuu,
SIIPO atoMa, SJISKTPOHHBIM CJIOM aToma, aToMHasi OpOUTallb, PaJIUyC
aToMa, XMMHUYECKasl CBsI3b, TMOJISIpHAS U HETOJISIpHAs KOBaJICHTHAs CBS3b,
MOHHAsl CBsI3b, MOH, KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BEIIECTBa
(TIporieHTHAsT KOHIICHTPAIINSs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TIOHATUH U
MIPUMEHSITh 3THU TTOHSTHUS TIPU OTIMCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCHOJB30BATh XWMHUYECKYK) CHUMBOJIMKY I COCTaBJeHHsS (OopMydl
BEILIECTB U YPaBHEHUN XUMUUYECKUX PEAKIIUM;

e OMNpENesATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTENIEHb  OKHCJICHHUS  DJIEMEHTOB B  OHWHApPHBIX  COCIUHEHHSIX,
MPUHAJICKHOCTh BEIIECTB K ONPEJACIEHHOMY KJacCy COEIUHEHUM IO
dbopmynamM, BHJ XUMHUYECKOW CBs3M (KOBaJIeHTHass W HMOHHAas) B
HEOPraHUYECKUX COCIUHECHUSX;

e packpeiBath cMmbica llepumonumueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MNOHUMAHUE MEPUOJUYECKON 3aBHCHMOCTHU CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT WX TOJIoKeHUs1 B llepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HUsI, 3aKOHa ABOTapo;

e ONHUCHIBATHh M XapaKTepuzoBaTh TaOIUuHyl0 ¢opmy Ilepuonmueckoit
CHUCTEMBl XUMHYECKHX DJIEMCHTOB: pa3nyaTh IIOHATUS «TrJIaBHAsS
noarpynmna (A-rpymnmna)» u «mobdounas noarpymnna (b-rpynma)y», masnbie u
OOJIBIIINE TICPHOABI, COOTHOCHUTH OOO3HAUECHHS, KOTOPHIE HMCIOTCS B
tabmuue «llepuonamueckas cucrema XUMHYECKUX »dJjemeHToB [J[. U.
MenaeneeBa» C YHCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
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XUMHYECKHUX AJIEMEHTOB (COCTaB U 3apsij si/ipa, 00Ilee YUCIO JIIEKTPOHOB
Y pacnpeiesIeHUE UX 110 JIEKTPOHHBIM CJIOSIM);

e KJaccU(PUUMPOBATH XUMHUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakluu (10 YMCIy M COCTaBY YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEMIOBOMY 3P PEKTY);

e XapakTepu30BaTh (OIMHCHIBATH) OOIIHE XUMHYECKHE CBOMCTBA BEIISCTB
pa3IMYHBIX KJIACCOB, MOJATBEPXK/Iasi ONUCAHUE NTPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

e [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTHM IMPOTEKAHUS XUMHUYECKHUX MpPEBpallEeHUN B
Pa3JIMYHBIX YCIOBUSIX;

e BBIYUCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOro »dJjieMeHTa 1o ¢dopmylie
COEJIMHEHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, IPOBOJUTH PACUETHI
10 YpaBHEHUIO XMMUYECKON peaKInu;

e MPUMEHATH OCHOBHBIE OIl€pAllMM MBICIUTEIBHON AESITEIBHOCTH — aHAJIN3
W CUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTeMAaTH3aIlhIo, KIIACCHU(PUKAIUIO,
BBISIBIICHUE NPUYWHHO--CIIEICTBEHHBIX CBSI3€M — JJI1 M3YUYCHHUS CBOWCTB
BEIIECTB W XUMHYECKUX pPEaKlLHil, €eCTECTBEHHO-HAay4YHbIE METObI
MO3HAHUSI — HAOIIOJACHHE, U3MEpPEHUE, MOICIUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

e CJEAOBATh  MpaBUjaM  IOJIb30BAaHUSA  XUMMYECKOW  TOCyIod u
71a00paTOpHBIM 00OpYyAOBaHHWEM, a TakK)Ke MpaBwiIaM OOpalleHUus C
BEIIECTBAMHU B COOTBETCTBUM C HHCTPYKLUMUSIMH 10 BBIIIOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OIBITOB IO TIOJYYSHUIO W COOHUPAHUIO
ra3oo0Opa3HbIX BElIECTB (BOJOpOJa M KHUCJIOpPOJa), HNPUTOTOBIIEHUIO
pacTBOPOB C ONPEAECIEHHON MAaCCOBOM HOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh W TPOBOJAUTH  XHUMHYECKHE  JKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOYEH M KUCJIOT C HOMOIIBIO HHAUKATOPOB
(makmyc, peHondTanenH, METHIOpaHK U APYTHE).

K koHIy oOydeHust B 9 kiiacce npeMeTHBIE PE3yIbTAaThl Ha 0A30BOM YPOBHE

JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUM:

e PAacCKpbIBaThb CMBICJI OCHOBHBIX XHUMHYECKUX MOHSITUN: XUMHYECKUU
3JIEMEHT, aTOM, MOJIeKyJla, HMOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHCIICHUSI, XUMUYECKasl PEaKIusl, XUMHYECKasi CBSI3b, TEIJIOBOUN 3 PeKT
peakuuyd, MOJIb,  MOJSAPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJICKTPOJUTHI, 3JIEKTPOJUTUYECKAST IUCCOLMAlUS, PEaKUUH HOHHOTO
oOMeHa, KaTallu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMble pEaKUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUH,
OKHCJIUTENb,  BOCCTAaHOBUTEJb, OKHCIEHHE M  BOCCTAHOBJICHUE,
aJjyIoTponus, am(pOTEepHOCTh, XUMHUYECKasi CBsI3b (KOBaJICHTHAsl, MOHHAs,
METaJUTMYeCcKasi), KpUCTaJUIM4YecKass pemerka, KOppo3Usi METalIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW PEaKIMH, IPEAEIbHO JOMyCTUMAs
koHuentpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKUX MOHITHH H
IIPUMEHSTh 3TU NTOHATUS IIPU ONUCAHUU BELIECTB U UX IIPEBPALLECHUM;
HCTIOIB30BaTh XHMHYECKYI0 CHMBOJIMKY [UISI COCTaBJICHUS (QopMy
BEIIECTB U YPAaBHEHNU XUMHUYECKUX PEAKIINM;

OIPENEIISATh BAaJICHTHOCTh U CTEIIEHb OKMCIIEHUSI XMMUUYECKHX 3JIEMEHTOB B
COEAVMHEHUAX pPa3IM4yHOIO COCTaBa, MPHUHAUIEKHOCTh BELIECTB K
omnpeaesIEHHOMY KJIacCy COEIMHEHHUM 1o (opmynaMm, BHI XHUMHUUYECKOU
CcBs3M (KOBAJICHTHAsl, WMOHHAs, MeETa/UIMYECKas) B HEOPraHMYECKHUX
COCIMHEHUAX, 3aps/l MOHA M0 XMMHYECKOU (popmyre, XapakTep Cpeasl B
BOJIHBIX PacTBOpPAaX HEOPraHWYECKUX COCNWHEHWM, TUN KPUCTAUINYECKON
PEMIETKN KOHKPETHOTO BEILIECTBA;

packpbeiBaTh cMmbIchH llepuonmueckoro 3akona /[I. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IIOHMMaHHWE: OIMCHIBATh W XapaKTepU30BaATH
Tabnuunyo (opmy Ilepronnyeckoil CUCTEMBl XHMHUYECKHX 3JIEMEHTOB:
pa3nmuyaTh TOHATHS «rJaBHas moarpynna (A-rpynmna)» U «rmobodHas
noarpynna (b-rpynma)», Manbsle U OOJbBLIME MEPUOJBI, COOTHOCHUTH
0003HauEHUsI, KOTOpbIE HMEIOTCS B IMEpUOAUYECKOM Tabiuue, c
YHUCJIOBBIMM  XapaKTEpPUCTHUKAaMH  CTPOCHMUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sjpa, OOIlee YHUCIO 3JIEKTPOHOB U
pacopenelieHue WX MO DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB J3JIEMEHTOB U MUX COCOWHEHUU B
rpenenax MajbIX IMIEPUOAOB U TJIABHBIX HNOATPYNI C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHYECKUE peakiuu (10 YMCIy M COCTaBYy YYaCTBYIOIIMX B PEAKIMH
BEIIECTB, MO TEIJI0BOMY 3(p(EKTy, M0 U3MEHEHUIO CTEIEHEH OKHUCIICHUS
XUMHYCCKHUX DJICMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIHME W CHEeHU(PUISCKHUE XUMHUUYECKHUE
CBOWCTBA IIPOCTBIX M CJOXHBIX BEIIECTB, IIOATBEPXKIAST OINHUCAHUE
NpUMEpPaMy MOJIEKYJISPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUM;

COCTaBJATh YpPAaBHEHUS DJJIEKTPOJIUTHUYECKOW JIMCCOLMALMUA  KHUCJIOT,
IIEJIOYEH U COJIEH, TIOJIHBIE U COKPAIEHHBIC YPABHEHNS PEAKIIMU HOHHOT'O

CtpaHnua 20 s 44



oOMeHa, ypaBHEHUSI peaklUil, IOATBEPKIAIOIIMNX CYyIIECTBOBAaHUE
FeHETUYECKOM CBA3M MEX/1y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajlaHCca ATUX PEaKIIUif;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOKHOCTH TIPOTEKAHUS XHWMHUYECKHX TPEBPAIICHUNU B Pa3IMIHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO Y MOJISIPHYIO  MaccChl
BEIIIECTB, MACCOBYIO JIOJIFO XHUMHYECKOTO »JJIeMeHTa 1o ¢dopmylie
COEJIMHEHUSI, MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE, NPOBOJUTH PACUETHI
110 YpaBHEHUIO XUMHUYECKON peaKlny;

CcOOIr0IaTh npaBuia IIOJIL30BaHUS XUMHYECKOU OoCya0H )51
nabopaTopHbIM O0OpYJIOBaHHMEM, a TakXke IpaBwia oOpallleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHMSMU IO BBITIOJHEHUIO
J1a00paTOPHBIX XHUMHUYECKHX OIBITOB II0 TIOJYYECHHIO H COOHUpAHHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHaKa U YIIIEKHUCIIOro rasa);

MPOBOJAUTH  PEaKIMM, TMOJTBEPXKJAIOIINEe  KAauyeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIMIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHUA-, OPOMUJI-,
nonua-, kKapOonar-, ¢ocdar-, cuiamKar-, cyiabdar-, THAPOKCUI-HOHHBI,
KaTUOHBI aMMOHHSI M WOHBI M3YYECHHBIX METAJJIOB, MPUCYTCTBYIOIIHUE B
BOJIHBIX PAaCTBOpPax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE€ OINEPAIlMU MBICIUTEIILHON JIEATEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0O0OIeHHe, CHUCTeMaTHU3aIlMI0, BBISIBJICHUE
MIPUYUHHO-CJIEJICTBEHHBIX CBSI3€M — I M3Y4YCHHUsS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEaKIMii, €CTECTBEHHO-HAy4YHbIC METOJbl TIO3HAHUS —
HaOJI0AeHUE, W3MEpPEHHE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peayibHBIN U
MBICJICHHBI).
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TEMATHYECKOE IVIAHUPOBAHUE

8 KUIIACC
KoanyecrBo yacos
Ne HaunmeHnoBaHue pa3iejioB U DJeKTpoHHBIe (LM (POBEHIe)
n/n TeM NPOrpaMMbl Beero Konrpoabubre Hpakririeckue o0pa3oBaTebHbIE PECYPCHI
padoThl padoThI
Pasznen 1. IleppoHavaJbHbIe XUMHUYECKHE TOHATHS
Xumust — BakHas 00JIacTh
11 €CTECTBO3HAHUS U 5 5 Bbubnuoreka [JOK
NPaKTUUECKOU NEATEIBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
12 BemectBa n xummnueckue 15 1 Bu6nuoreka IJOK
peakouu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxkHeiiliue npeacTaBuTe 1M HEOPraHUYEeCKUX BellleCTB
21 Boznyx. Kucnopon. Iousitue 6 Bbubnunoteka [HOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsarue o kucimorax 8 1 bu6mmorexa LIOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsl. [lonsarue 06 5 1 1 bu6mmoreka IIOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 Bbubmmoteka [TOK
HEOpPraHW4YeCKUX COeTUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznen 3. Ilepuoaunueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3jgeMeHToB /. U. MenneneeBa. CTpoeHue aToMOB.
Xumnueckasi CBA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PeaKIINH
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ITepuonnyeckuii 3aKoH U

ITPOTPAMME

31 [Nepuonnueckas cucrema 7 Bubnuorexa IJOK
' XUMHUYIECKUX 3jieMeHTOB JI. . https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoenue aroma
XuMHyeckast CBA3b.
3.2 OKUCIATEIBLHO- 8 bubnnorexa LIOK
) https://m.edso0.ru/7f41837¢c
BOCCTaHOBHUTEIIbHBIC PEAKITUU
Bbu6nuorexa IJOK
"n 1
TOTO 1O pasaety 5 https://m.edso0.ru/7f41837¢c
PesepBHOe BpeMst 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO HACOB I10 68

JNeKTPOHHbIN AOKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHeT" Cp, 14 des 2024 18:38:32 MCK
Npentndunkatop gokymeHTta 484caldb-5eaa-4c04-914e-97143c70e705
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9 KJIACC

KoaunuyecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB M TeM uudposbie
Ne n/m P KonTpoabubie | I[IpakTuueckue (mapp )
NMporpamMmabl Bcero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchl
Pa3pea 1. BemiecTBo U XHMH4YECKHE PEAKIIUU
11 [ToBTOpenue u yrinyOieHue 3HAHUN 5 1 Bbubnuoteka [HOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE€ 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bubmmoreka LIOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYIECKAS AUCCOIHUAIIUS. 8 1 1 bubnuoreka [TOK
' XHUMHYECKUE PEAKIIUH B paCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTaJJ1bl 1 HX COeAMHEHHU S
21 OOm1as XxapakTepucTHKa XHMHYECKHUX 4 1 bu6moreka LJOK
' sneMeHTOB VIIA-rpynnsl. ['anorensl https://m.edsoo.ru/7f41a636
OO6mas xapaKTepUCTUKA XUMUYIECKUX
2.2 anemeHToB VIA-rpynnel. Cepa u e€ 6 bubmorexa [TOK
' Pyt L-ep https://m.edsoo.ru/7f41a636
CO€IMHEHUS
OO61as xapaKTepUCTUKA XUMUYECKUX
2.3 anemeHTOB VA-rpymmnsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PYHHIBL ’ p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO0muras XxapaKTepUCTHKa XUMHIECKHIX
2.4 sneMeHToB IVA-rpynnel. Yriaeposa u 8 1 2 bubsmorera HOK
' . py ’ P https://m.edsoo.ru/7f41a636
KPEMHUM U UX COeTUHEHUSI
Hroro no pazneny 25
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Pasznen 3. Mera/iibl M1 MX COeUHEHUS

. Bbubnuoreka [JOK
31 Obmwme cpoicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. Bubnunoteka [HOK
3.2 Baxxueimme MeTayuibl 1 UX COETUHEHUS 16 hitos://m.edsoo.ru/7f41a636
Wroro no pazaeny 20
Pa3nen 4. Xumus u oKpy:xamounias cpeaa
4.1 BemrectBa 1 MaTepuaibl B )KU3HHU YeJIOBEKA 3 bubmorera [TOK
) ™ p https://m.edsoo.ru/7f41a636
Hroro mo pazaemy 3
PesepBHOE Bpems 3 bubmmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

JNeKTPOHHbIN AOKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHeT" Cp, 14 des 2024 18:38:32 MCK

Npentndunkatop gokymeHTta 484caldb-5eaa-4c04-914e-97143c70e705
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IMOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoanuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka KonTpoabusbie | I[IpakTtuueckue
n/m Bcero W3yUYeHU A odpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
IIpenmer xumuu. Ponb XMMHUM B )KU3HA bubmmorexa [JOK
yenoBeKa. Tela 1 BemecTna 04.09.2023  https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeToaX MO3HAHUS B Bbuobmmoreka [IOK
XUMUU 05.09.2023 @ https://m.edsoo.ru/ff0d227e
IIpaktraeckas pabora Ne 1 «I[IpaBuma
paboThl B 1abopaToOpuu U IPUEMBI Bubnuoreka LHOK
oOpaieHust ¢ 1a00paTOpHBIM 11.09.2023  https://m.edsoo.ru/ff0d23dc
000pyIOBaHHUEM
Yucreie BemecTBa U cMecu. CriocoObl Bubmmoreka [IOK
pazzneneHus: cMeceu 12.09.2023 @ https://m.edsoo.ru/ff0d26ca
ITpakTrueckas pabora Ne 2
«Pa3nenenne cmecei (Ha mpumepe Bubmorexa [IOK
8 . PHMED 18.09.2023 @ https://m.edsoo.ru/ff0d28c8
OYHCTKH TTIOBAPEHHOMN COJIN)»
ATOMBI U MOJIEKYJIBI bubmmorexa LHOK
4 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DIIEMEHTHI. 3HAK! bubnunoreka I[IOK
(CHMBOJIBI) XUMHYECKHX DJIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
ITpocThlie u Cl0KHBIE BEIIECTBA Bubmorera [TOK
P Hl 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHHUE Bubmorexa [TOK
yip v 02.10.2023 | https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB.

Bu6anoreka IIOK

10 Xumirieckas gopuyua. Barentrocts 03.10.2023 | https://m.edsoo.ru/ffOd2eae
aTOMOB XMMHYECKHX JIEMEHTOB
11 OTHOCHUTENIbHAST aTOMHAsI Macca. bubanoreka [TOK
OTHOcUTeNbHAs MOJIEKYJISIpHasl Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHYECKOTO bubmoreka IIOK
3JIEMEHTA B COEAUHEHUN 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemecTBa. MoJIb. Bbuobmuoreka [IOK
MonsipHast macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 dusndeckne U XUMUYCSCKUE SBIICHUS. bubmmoreka [IOK
XumMmuueckas peakuus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 ITpn3nakn u ycioBUs NpOTEKaHUS Bubmmoteka [JOK
XUMHAYECKUX PEeaKIUuni 23.10.2023 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MACCHI BEIIIECTB. bubnmoreka [IOK
XuMu4yecKkrne ypaBHSHHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienus: KoJaudecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSM XUMHYCCKHUX Bubmorexa [OK
Janoyp 07.11.2023 https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanuss XAMAYECKUX PEaKITHMA
18 (coenuHeHMs, pa3JIOKCHUS Bubmorexa [IOK
. P ’ 13.11.2023  https://m.eds0o.ru/ff0d3f34
3aMelIeHusT, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIii-
19 sHIuKIoneauct. O6o0IeHne u bubmiorexa LIOK
' . 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3allisl 3HAHUH
20 Konutponsnas padora Nel mo Teme Bubmmnoteka [IOK
«BeliecTBa 1 XUMHUUYECKUE PEAKIIUN 20.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3agyx — cmecs rasos. Cocras bubmmorexa [JOK
Bo3nyxa. Kucinopoa — aneMeHT u 21.11.2023 | https://m.edsoo.ru/ff0d448e
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OpoCTOC BCUICCTBO. O30H

dusnyeckrue 1 XUMHYECKHE CBOMCTBA
bubmmoreka [IOK

KMCTIOpONa (peaKiuu OKHCIICHH, ! 27.11.2023  https://m.edsoo.ru/ff0d4614

ropenue). [lonsarue 00 okcumax

CriocoObI MOTy4YeHUs! KUCIIOPOJa B
bubmmoreka [IOK

. 1
71a00paTOPHH H IPOMEIIILICHHOCTH 28.11.2023 | https://m.edsoo.ru/ff0d497a

ITpumenenue kucnopoaa

TermnoBoit 3¢ PeKkT XuMUIECKOi

pe€aKkuuu, NOHSTUE O 1 Bubmmoreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, dK30- U 04.12.2023 | https://m.edsoo.ru/ff0d4790
SHIOTCPMHUUYCCKUX PEAKIIHIX
TormmBo (HedTh, yroib U MeTaH).
3ar HSHCI—EI/IC(11;03 o a, crmocoObl 331"0 1 Bubmorera [IOK
P AR, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
IIpaktrueckas pabora Ne 3 o Teme
«[TomydeHue u coOupaHue KUCIopoaa 1 1 Bubmorera [IOK
v oHp o, 11.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €TO CBOWCTBY
Bonmopon — smemenT u mpocroe 1 Bubmmoteka [IOK
BeulectBo. Haxoxaenue B npupone 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusndeckue 1 XUMUISCKHIE CBOMCTBA 1 bubnmoreka [IOK
BoJjioposa. [IpumeHeHnune Bo1opoia 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
TToHsiTHE O KHCIOTaX U COJISIX 1 Bubmorera [TOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
CriocoObI MOTydeHUs BOJIOPOJIa B 1 bubmmoreka [IOK

nmabopaTopuu 25.12.2023 | https://m.edsoo.ru/ff0d4ddO

IIpaktuueckas pabora Ne 4 o teme

Bbuomuoreka I[IOK

1 1 1
«lonyetne i cobupariie BOAOPOA, 26.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YYCHUEC €TO CBOMCTB»

CtpaHunua 29 s 44



MonsipHelit 00BEM Ta30B. 3aKOH

Bubanorexa IIOK

32
ABoranapo 09.01.2024 | https://m.edsoo.ru/ff0d542e
Brruncienus o0bEma, KOJTHYECTBA
33 BEIIESCTBA T'a3a I10 €ro H3BECTHOM bubmorexa [IOK
n .. Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Beraucienus o00EMOB Ta30B 110
34 aBHCHUIO PEAKIIUM Ha OCHOBE 3aKOHAa budmorexa [IOK
P . peakdt . 16.01.2024 @ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHUI Ia30B
35 dusznyeckrue U XUMUYECKHE CBOMCTBA Bbuomuoreka IIOK
BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
6 Cocras ocHoBaHuM. [ToHsITHE 00 Bbubanoreka ITOK
WHIAKATOpax 23.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeinb. HackleHHbIe
37 u HI;HaCI;I peHHI)IE aCTBOPBI n budmorexa LIOK
B P pbl 29.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBast 703151 BelllecTBa B pacTBOpe
IIpakTrueckas pabora Ne 5 1o Teme
a8 «IIpurorosieHne paCTBOPOB C Bubmmoteka [JOK
onpener€HHON MacCOBOM 1onei 30.01.2024 https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponsHas padora Ne2 1o teme Bubnanoreka LIOK
«Kucnopona. Bogopon. Bonay» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcHIBI: cOCTaB, KilaccupuKays, Bubmmoreka [IOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0d664e
ITonyuenue u XuMHU4ecKHe CBONCTBA
41 KHUCJIOTHBIX, OCHOBHBIX B aM(pPOTEPHBIX bubmorexa [IOK
’ P 12.02.2024 @ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHUS: COCTaB, KiIacCU(pUKAIIHS, Bubmmoreka [IOK
HOMEHKJIaTypa 13.02.2024 = https://m.edsoo.ru/ff0d67ca
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43 ITonydyeHne u XUMUYECKUE CBOMCTBA bubmmorexa [JOK
OCHOBaHUU 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTer: coctaB, kitaccudukarnus, bubmmoreka [IOK
HOMEHKJIaTypa 20.02.2024 | https://m.edsoo.ru/ffOdfee2
45 ITonydyenue u XuMHUYECKUE CBOMCTBA Bubaunorexa LIOK
KHCJIOT 26.02.2024  https://m.edsoo.ru/ffOdfee2
Conm (cpenaue): HOMEHKIATypa,
46 CHOCOf(SLII) o )CHI/ISI XI/IMI/I‘IZEKI/IG budmorexa [IOK
. i ’ 27.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBa
IIpakTtraeckast pabora Ne 6. Pemenue
47 3KCIIEPUMEHTAIIBHBIX 337124 10 TEME Bubnunorteka LHOK
«OCHOBHBIE KJ1aCChl HEOPraHUYECKHUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 TI'eneTnueckas cBA3b MEXAy KilaccaMi Bubanorexa ITOK
HEOpPraHW4eCKUX COeTUHEHUN 05.03.2024 https://m.edsoo.ru/00ad9a50
49 OO6001IIeHHEe U CUCTEMATH3AITHS Bbubnunoreka [IOK
3HAHUU 11.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACCEI HEOPTaHHYECKHUX Budmorexa [IOK
o P 12.03.2024  https://m.edsoo.ru/00ad9ela
COEAUHEHUMN
IlepBbie MONBITKH KJIaCCHGUKAITAHN
51 XHUMHYECKHUX DJIEMEHTOB. [loHsaTue o budmorexa [IOK
) 18.03.2024 @ https://m.edsoo.ru/00ad9ffa
rpyImax CXOJHbIX 3JIEMEHTOB
Ilepuonnueckuii 3aKoH U
52 Ilepuoanueckas cucTeMa XUMHUYECKUX Bubsmorexa [HOK
proa 19.03.2024 | https://m.edsoo.ru/00ada52c
aneMmeHToB JI. 1. Menneneena
53 Ilepuoapl, rpymIibl, IOATPYIIIIEL bubmorexa HOK
PHOZEL TPY - TOMPY 01.04.2024 @ https://m.edsoo.ru/00ada52c
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Ctpoenne aroMmoB. CocTaB aTOMHBIX

Bubanorexa IIOK

>4 siaep. 3oTorsl 02.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe IIEKTPOHHBIX 0007109YeK
55 aTOMOB 3JIEMEHTOB llepuoanueckoit Bubmorexa HOK
08.04.2024  https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. Menneneena
XapakTepucTUKa XUMHYECKOTO
56 3JIEMEHTA I10 €ro MOJIOKCHUIO B Bubnunoreka I[IOK
Tlepuonmueckoii cucreme /1. M. 09.04.2024  https://m.edsoo.ru/00ada824
MenpeneeBa
3Hauenue [lepuoguueckoro 3akoHa
57 JUI pa3sBUTHUSA HayKu U npaxktuku. J1. M. bubnuorexka [IOK
MenneneeB — y4u€HBIN, TTegaror u 15.04.2024  https://m.edsoo.ru/00ada96e
TpakJIaHuH
58 DIEeKTPOOTPULIATEIILHOCTh aTOMOB Bubmmnoteka [IOK
XUMHYECKUX DJIEMCHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 HMonnas xuMudeckas CBSI3b bubmorexa [IOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast nmonsipHast xuMu4IecKast Bubanorexa LIOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentHast HemonsipHasi XuMudeckast Bubnanoreka LIOK
CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKHUCIICHHUS budmorexa [IOK
30.04.2024  https://m.edsoo.ru/00adae28
63 OKHCITUTEIbHO-BOCCTAHOBHUTECIILHBIC bubanoreka ITOK
peakuun 06.05.2024 @ https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEITU budmorexa [IOK
07.05.2024 @ https://m.edsoo.ru/00adb076
65 KoutponsHas padora Ne4 1o teme Bubmmoteka [IOK
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ITPOI'PAMME

«Ctpoenue aroma. XuMU4uecKas 13.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepHEIit ypok. O000IIICHHE U 1 Bubmuoreka [IOK
cucTeMaTHu3alus 3HaHUl 14.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBubiii ypok. O600meHne u 1 Bubanoreka ITOK
cUCTeMaTH3aIWs 3HAHWI 20.05.2024  https://m.edsoo.ru/00ad9cb2
68 PeseprHEIit ypok. O00061IIeHNE U 1 Bubnunoteka LHOK
cUCTeEMAaTU3alus 3HAHUK 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68
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9 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka KonTpoabusbie | I[IpakTtuueckue
n/n Bcero H3y4eHMs o0pa3oBaTejIbHbIE
padoThbI padoThI pecypei
Ilepuonuyeckuii 3aKoH.
Ilepuonunyeckas cucrema 1 bubnuorexa IIOK
XUMHYECKUX dieMeHTOB /JI. U. 04.09.2023  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU B 1HOK
HOIMOTEeKa
i 1
cBOMCTE XPT_MH%CKHX SJICMEHTOR 05.09.2023 |  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MMEPHOIOB
Knaccudukanms 1 HOMEHKIATypa 1 Bubmmoreka [IOK
HEOPTaHUYECKUX BEIIECCTB 11.09.2023  https://m.edsoo.ru/00adb7e2
Buabl XuMH4YecKOM CBSI3U U THIIBL 1 Bubanoreka IJOK
KPHUCTAJUTNYSCKUX PEIIETOK 12.09.2023  https://m.edsoo.ru/00adbac6
KontponsHaas pabora Nel o Teme
«IToBTOpEHUE U yriyOneHue 3HaHU 1 1 18.09.2023
OCHOBHBIX pa3ZelloB Kypca 8 Kiaccar» R
Knaccudukanms XuMAIecKux 1 Bubmuoreka [IOK
pe€aKnui o pa3IMYHBIM NPU3HAKAM 19.09.2023  https://m.edsoo.ru/00adbchO
IToHsITHE O CKOPOCTH XUMHUYECKOUN Eu6 1TOK
nOIMoTeKA
T 1
PeAKILI. LIOHATHE O TOMOTCHHDIX I 25.09.2023 | https://m.edsoo.ru/00adbe9a
reTepPOTeHHBIX PEeaKIUsIX
[lonATHE O XUMHUYECKOM Eub 1OK
nbnnoTeka
. D 1
PABHOBECHI. TOAICTOPRL, BIMAIOTIHE 26.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTH XUMHYECKOM p€akuuu n
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MTOJIOKEHHUE XUMUIECKOTO
paBHOBeCHs

OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [IOK

9
peaxkmun 02.10.2023  https://m.edsoo.ru/00adcade
Teopust 3IIEKTPOTUTUICCKOM
10 ucconmanuu. CUibHbIE U cl1adbIe Br6miorexa ITOK
A AT, 03.10.2023  https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKIInid bubnuorexa [TOK
P beaidt 09.10.2023 = https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHUMU B CBETE NPEIACTaBICHUMN Bubnunorteka LHOK
00 PIEKTPOIUTUIECCKOMH 10.10.2023 | https://m.edsoo.ru/00add5d8
IYCCOIMAIAN
XUMHUYECKHE CBOMCTBA COJICH B
13 CBETE IIPEACTABIECHUNA 00 buGnuorexa [TOK
el . 16.10.2023 https://m.edsoo.ru/00add8b2
3JICKTPOJIUTHICCKOM JTUCCOIINAITUU
14 IMoustre o TMapOIU3E coneit buGnuorexa [JOK
AP 17.10.2023 | https://m.edsoo.ru/00add9d4
15 O0600611IeHHEe U CHCTEMAaTH3aIIUS bubmmoreka [IOK
3HAHUMN 23.10.2023 @ https://m.edsoo.ru/00addd12
IT 5] Ne 1.
16 Pememme oxonepmonTaTBX Buanorexa LIOK
P 24.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTponsHas padora Ne2 o teme
17 «DJIEKTPOJIUTHYUECKAS JUCCOIIUAIIHS bubmiorexa LHOK
P A AT 07.11.2023  https://m.edsoo.ru/00addecO
XHMHUYECKHE PEAKIIMU B PACTBOPax»
18 OO6mas xapakKTepUCTHKA TaJIOTeHOB. Bubmmoreka [IOK
XumMmuueckue CBOMCTBa Ha TIpUMeEpe 13.11.2023  https://m.edsoo.ru/00addfe2
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xJopa

Xnoposoaopos. ConsiHast KHCIIOTa,

bubmmoreka [IOK

19 XUMPFICCIHID CROVICTRS, HOMYHEHIC, 14.11.2023  https://m.edsoo.ru/00ade104
MIpUMEHCHUE
IIpakTtuueckast padbora Ne 2 o teme
20 «ITomy4ueHue COSTHOM KHUCIOTHI Bubmorera [TOK
v . . ’ 20.11.2023  https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOHCTB»
Breruncienus mo ypaBHSHHSIM
21 XAMHYECKUX eali’p Wi, €CJIM OJIMH U3 bubimorexa LIOK
Peaicii, A 21.11.2023  https://m.edsoo.ru/00ade488
pEareHTOB JaH B U30BITKE
29 O6mras xapaKTepUCTHKA YIIEMEHTOB Bubnunorteka LHOK
VIA-Tpynmsr 27.11.2023 | https://m.edsoo.ru/00ade64a
AnIoTporHbIe MOTU(GUKALINN CEPHI.
23 Haxoxnenue cepsl U €€ coeqUHEHNN Bubanorexa ITOK
B IIpupojie. XUMHUUYECKUE CBOMCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0opoO/1, CTPOEHUE, Bubmmoteka [IOK
(dbu3ngeckre U XUMAIECKHE CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
Oxkcupbl ceprl. CepHasi KUCIIOTA,
25 (1)143145601(142 u XI/H\IZI/ILICCKI/IG bubmmorexa LOK
N 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHECHNUE
XuMHYECKHE pEeaKIliu, JISKaIIIe B
OCHOBE IIPOMBIIILIEHHOTO criocoda
26 TIOJTYYCHUSI CEPHOU KUCIIOTHI. Bubmanoreka LIOK
XrMUYecKoe 3arpsi3sHeHUE 11.12.2023  https://m.edsoo.ru/00adec8a
OKpY>Karomel cpesibl COeTNHCHUSIMHU
ceprl
27 Briuucinenue maccoBoii J0OJIM BbIXOJ1a bubmoreka [IOK
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MPOAYKTa peaKkuu 12.12.2023 @ https://m.edsoo.ru/00adec8a
OO011as XapaKTepUCTHKA DJIEMEHTOB

o8 VA-rpymmsl. A3orT, Bubmuoreka LHOK
pacnpocTpaHeHHe B IIPUPOJIE, 18.12.2023 | https://m.edsoo.ru/00adeeab
(buznyeckrne U XUMHUYECKUE CBOHCTBA
AMMHak, ero GpuU3NIECKUe U

29 XUMHYECKHE CBOMCTBA, MOJIYyUYEHUE U Bubmaorexa [TOK

’ Y 19.12.2023  https://m.edsoo.ru/00adf004
MIpUMEHEHHE
IIpakTuueckast padbora Ne 3 o teme
30 «[TosmyyeHre aMMHaKa, U3yYEHHUE €ET0 buGnuorexa [IOK
. e - M3YH 25.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB)»

31 A3oTHas KHCI0Ta, e€ (PU3UYECKHue U Bbuobmmoreka [IOK
XUMHUYECKHUE CBOMCTBA 26.12.2023 @ https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
AMMOHMHA B KQUCCTBC MI/IHepa.HI)HLIX

32 o0penmnii. XuMHU4YECKOE Bubmaorexa ITOK
yAOOP ) . 09.01.2024  https://m.edsoo.ru/00adf518
3arpsi3sHEHUE OKPYIKAIOIICH CPEIbl
COEJIMHEHHSIMH a30Ta
dochop. Oxc ocdopa (V

33 (bocgo pHasI K;f():ln((i))Ta q)q)pll)sn(qez::ne u bubmorexa LIOK

P N 15.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKUE CBOMCTBA, MOJyICHUE
Hcnionp3oBanue pocdaros B

34 Ka4eCcTBe MUHEPAIBHBIX YOIOOPCHUH. Bubmmoreka [IOK
3arps3HeHue MPUPOTHON Cpelbl 16.01.2024  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHSHHE B

35 pu 2 g gn3;iec;iellngqucxne bubmmorexa TIOK

PHPOZE, 22.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuapl yriieposa, ux Gusndeckue u
XUMHUYECKHE CBOMCTBA.

Bubanorexa IJOK

36
DKOJIOTHYECKHE TTPOOIIEMBI, 23.01.2024 | https://m.edsoo.ru/Q0adfebe
cBsi3aHHBIC ¢ OKcuaoM yriepozaa (1V)
37 VronbHas KACIOTa U €€ COu Bubmorera [TOK
29.01.2024  https://m.edso0.ru/00ae006¢
IIpakTnueckast pabora Ne 4 o Teme
18 "Tlony4eHue yIJIEKUCIIOro Tasa. Bubmuoreka LIOK
KauecTBenHast peakius Ha KapOOHAT- 30.01.2024  https://m.edsoo.ru/00ae027e
noH"
IlepBoHauanbHbIe MOHATHUSA 00
39 OpPraHUYECKHUX BEIIECTBAaX KakK O Bubmorera [TOK
P n 05.02.2024  https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX yTriiepojia
40 KpemHuuii u ero coequHeHUs Bubmorera OK
P % 06.02.2024  https://m.edsoo.ru/00ae080a
IIpakTnueckas pabora Ne 5.
a1 Pemrenue sxcnepuMeHTalbHBIX 3a1a4 Bubnunoteka LIOK
o Teme «BaxHelIe HeMeTaJUTbl U 12.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COETUHEHHUSD
KontponsHnas padora Ne3 o teme
42 «Baxneime HeMeTaluIbl U UX budmorexa [IOK
13.02.2024  https://m.edsoo.ru/00ae0el8
COCTMHECHUSI»
OO6mas xapaKTepUCTHKA
XUMHUYECKUX DJIEMEHTOB —
43 MeTaJU10B. MeTaiutndeckas CBI3b U bubmmoreka [IOK
MeTa/UTHYecKasi KpUCTaIndecKast 19.02.2024  https://m.edsoo.ru/00ael03e

peurérka. duznyeckue cBOMCTBA
METaJIJIOB
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XHUMHYECKHE CBOMCTBA METAIIJIOB.

44 DJIEKTPOXUMHYSCKUI PSi Bubmorera [TOK
P N P 20.02.2024 | https://m.edsoo.ru/00ael1156
HaIpsOKESHUH METaJIOB
OO0mue criocoOBI MOTYISHHUS
MetaitoB. CriiaBel. BeraucieHus no
45 ABHEHUSIM XMMHUYECKUX PEaKIUil budmorexa LIOK
P peaititiL, 26.02.2024  https://m.edso0.ru/00ae1156
€CIIM OJINH U3 PEareHTOB COJICPIKUT
MpUMECH
46 IToHsATHE O KOPPO3HH METAIIIIOB budmorexa [IOK
PP 27.02.2024 | https://m.edsoo.ru/00ael1278
bubmoreka IIOK
47
IHenotmEie MeTaIEL 04.03.2024  https://m.edsoo.ru/00ael4b2
48 OKcHabl ¥ TUAPOKCUIBI HATPUS U Bbubanoreka ITOK
KaJtust 05.03.2024  https://m.edsoo.ru/00ael4b2
49 lemoyHo3eMenpHBIC METATIIIBI — Bbubmmoreka [IOK
KaJIbIIUI 1 MarHui 11.03.2024 | https://m.edsoo.ru/00ael5e8
50 Bakueiiume coeIMHEHUS KaabIHs budmmorexa [IOK
s t 12.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0600611IeHHEe U CHCTEMAaTH3aIIUS
3HAHUH 18.03.2024
50 JXKEcTkocTh BOABI M CITOCOORI €€ bubmoreka [IOK
yCTpaHeHUs 19.03.2024 | https://m.edsoo.ru/00ae1886
IIpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOJBI 1 METOEI €& bubnuorexa [TOK
" A A 01.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHeHUsI
. Bbub6anoreka ITOK
>4 AmoMHHHH 02.04.2024  https://m.edsoo.ru/00aelc64
55 AMdoTepHBIE CBOIMCTBA OKCHA U Bubmmoteka [IOK
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THAPOKCHIA 08.04.2024  https://m.edsoo.ru/00ael1c64
bubmmoreka [IOK
56 Kexeso 09.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUABI U COJIU JKeye3a Bbuobmuoreka IIOK
(1) u xxemeza (111) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IEHE U CUCTEMAaTU3 AL
3HAHUU 16.04.2024
IIpakTudueckas padbora Ne 7.
59 Pemrenne skcriepuMeHTaNbHBIX 3a7a4 Bubanorexa IIOK
o TeMe «BaxHeHIne MeTauIbl U UX 22.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHECHUSI»
BerunciieHus 1o ypaBHEHUSIM
XUMHYECKUX PEAKIINI, €CJIH OJWH U3
60 peareHTOoB JaH B U30BITKE UITH bubmmorexa [JOK
COAEP>KUT NpuMecHu. Beraucnenus 23.04.2024  https://m.edso0.ru/00ael750
MacCOBOH JIOJIA BBIXOJIa MPOTYKTa
peaku
61 O060011EHNE U CHCTEMATH3AIIHS
3HAHUU 29.04.2024
KontpoinpHas padora Ne4 o teme
62 «BaxHelme MeTauibl U UX 30.04.2024
COCTMHCHUSI»
63 BemiectBa u matepuansl B bubmmoreka [IOK
IMOBCETHEBHOMW KU3HU YEJIOBEKa 06.05.2024 = https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNAE Bubnunorexka LHOK
OKpY>Karolei cpebl 07.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun Bubaunorexa LIOK
SKOJIOTHYECKUX MpooiiemM 13.05.2024 | https://m.edsoo.ru/00ae4270
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66 PesepBHbIi ypok. O0001mIeHHE U 1 Bubanorexa IIOK
CUCTEMATHU3aLUs 3HAHUU 14.05.2024  https://m.edsoo.ru/00ae0d0a
67 PezepeuEIit ypok. O600IICHNE B 1 Bubmuoreka LHOK
cCHUCTeMaTH3aINs 3HAHUH 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6006111eHHE U 1 Bubaunorexa LIOK
CHUCTeMaTH3aIHs 3HAHUH 21.05.2024  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO HACOB I10 68

ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIS1 YHEHUKA

» Xumus, 8 knacc/ I'abpuensia O.C., Octpoymosn W.I'., Ciragkos C.A.,
AxtmoHepHoe oo0mecTBo «M3aarenscTBo «IIpocBenieHue»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKHI/IOHepHOC O6HICCTBO «I/I3I[3TCJ'H)CTBO «HpOCBCHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI 1151 YUYUTEJISA
MeTtoaunueckoe nmocodoue Kk «Xumus» it 8 u 9 kinaccor O. C. I"'abpuensina, B. 1.
CuBornazoBa, C. A. CinaakoBa «Xumusi. 8—9 kiacce» oT aBTopa O. C.

["aGpuensH.

NU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

buonuoreka I{OK

CtpaHuua 43 ns 44
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OTNPABUTEND
MBQY "CpegHsaa O6lweobpasoBaTtensHas NOANUCAHO
Wkona Ne127" MNMpusonxkckoro PalioHa

[.KazaHun

BNAAENEL CEPTUDOUKATA

GEPAGOHTOBA OAPUA A/IbOATOBHA

AO0/MKHOCTb

[OuvpekTop

CEPTUDUKAT noanucAH
00C09958C723B2952D91351390544645 14.02.202418:38:14 MCK
F4

noannucb BEPHA

JNeKTPOHHbLIN AOKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHeT" Cp, 14 des 2024 18:38:32 MCK
NaoeHTndnkaTop gokymeHTa 484caldb-5eaa-4c04-914e-97143c70e705 CTpaHuvua 44 n3 44



