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INOACHUTEJIBHASA 3ATIUCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTaBICHA Ha OCHOBE TpeOOBaHUMN
K pe3ylbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeNbHOW MPOTrpaMMbl OCHOBHOTO 0OIEro oOpa3oBaHus,
npeacraBieHHbx B PI'OC OO0, a Ttakke Ha OCHOBe (hemepaibHONM pabodeil MporpaMMbl BOCITUTAHUS U C
y4€TOM KOHUENIMU TPEroJaBaHusi y4eOHOTo mpeamera «XUMHsS» B 00pa30BaTEeNbHBIX OpraHU3AIMIX
Poccuiickoit deneparum.

[Iporpamma mo XxuMuu Ja€T MPEACTABIEHUE O IIENAX, OOLIe cTpaTeruu OOYy4YeHHWs, BOCIMTAHHS M
pa3BuUTHs OOydaroIIUXCsl CpeACTBAMHM Y4eOHOTO TpeaMeTa, YCTaHaBIMBaeT o00s3aTelbHOE MpeaIMETHOE
coJiep’KaHue, IpelycMaTpuBaeT paclpeesieHue ero o KiaccaM U CTPYKTYpUPOBAaHUE 110 pa3JesiaM U TeMam
OporpaMMbl 1O XHMHHU, OMNPENENSeT KOJWYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKU COJCpKaHUS,
PEKOMEHAYEMYIO TIOCIEA0BATEIBHOCT U3YUEHHUSI XUMHUM C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTUKU Yy4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEW O0YYaromMXcCs, ONpeAesieT BOZMOXHOCTH
npeaMeTa Ul peanu3anui TpeOOBaHUN K pe3ysibTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 00111ero o0pa3oBaHusl, a Takxke TpeOoBaHUH K pe3yiabTaTaM OOy4YeHHs] XUMHUH HAa YPOBHE
Heneil u3ydeHus mpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBbHOU NEATENFHOCTH OOYYaIOIIEerocs 1o
OCBOEHUIO YUeOHOTO CO/IepPIKAHMUS.

3HaHUE XHMHUHU CIYXUT OCHOBOW Ui (OPMHPOBAHUS MHPOBO33PEHHUS OOYUaIOLIErocs, €ro
NPEJICTAaBICHU O MaTepUAIbHOM €IUHCTBE MHUpPA, BAXHYIO pOJIb UIpaloT (QopMHUpyeMmble XUMHUEH
IPEJICTABICHNUS O B3aMMOIIPEBPALIEHUSIX PHEPIMU U 00 SBOJIIOLIMU BEIIECTB B MPUPOJIE, O MYTSIX PELICHUS
I00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS 4YENOBEYECTBA — CBHIPHEBOM, DHEPreTUYECKOM, MUIIEBONW U
HKOJIOTHYECKON 6€30MacHOCTH, POOIIEM 3IpaBOOXPAHEHUS.

N3yuenune xumunu:

CHOCOOCTBYET pealin3aliii BO3MOKHOCTEH /ISl cCaMOpa3BUTHUS M (POPMUPOBAHUS KYJIBTYpPhl JTHYHOCTH,
e€ obOmelt u GyHKIIMOHATIBHONW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHNE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH 00ydJarommxcsi, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHON  JeATeIbHOCTH, OKCIEPUMEHTAIBHBIX W  HUCCIENOBATENbCKUX  yYMEHUH,
HEOOXOIUMBIX KaK B [TIOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCUOHATILHON JESTENbHOCTH;

3HAKOMUT CO CIeuu(PUKOW HaydyHOTO MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO B3IJIsAa Ha
€MHCTBO MPUPOJbI U YEJIOBEKA, SABJISETCS OTBETCTBEHHBIM 3TANOM B ()OPMHUPOBAHUM €CTECTBEHHO--HAyYHOU
IPaMOTHOCTHU O0yYaIOUINXCS;

CHOCOOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOrMUYECKOe 00pazoBaHue 00yUyaromnXCsl.

JlanHble HampaBieHHs] B OOy4Ye€HHH XHMHU OOECHEeUMBAIOTCA CHEIU(PUKON coaepkKaHHUs y4eOHOTro
IpeaMeTa, KOTOPBIH SIBIISETCS MEAarorMueckd aJalTHUPOBAHHBIM OTpaKeHHEM 0a30BOW HAyKHM XMMUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O 00I11€r0 00pa30BaHUsl OPUEHTUPOBAH Ha OCBOCHUE 00yUarOIUMUCS
CUCTEMBI IMEpBOHAYAJbHBIX MOHATUN XHWMHHU, OCHOB HEOPraHMYECKOW XMMHHU U HEKOTOPBIX OTHAEIbHBIX
3HAYUMBIX IOHATUH OPraHUYECKON XUMUHU.

CrpykTypa coaepx’aHHsl IporpaMMbl 0 XUMUU COPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJX0J]a K €€
nzydyeHnto. ConepikaHue CKIAAbIBACTCA W3 CUCTEMbBI NMOHATHM O XMMHUYECKOM DJIEMEHTE M BELIECTBE U
CUCTEMBI MOHATHM O XUMHUeCKOH peakuuu. O0e 3T CHUCTEMBl CTPYKTYPHO OpraHHM30BaHbl 10 MPUHIUIY
NIOCJIE0BATENBHOIO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeHzeneeBa kak OCHOBHOTO 3aKOHA XMWY,

— YUYEHHS O CTPOCHUH aToMa U XUMUYECKOU CBSI3H;

— MpECTaBIEHUH 00 NEKTPOIUTHIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

Teopernueckrue 3HaHUS PAacCMATPUBAIOTCSI Ha OCHOBE SMIIMPUYECKH TOJYYEHHBIX U OCMBICIEHHBIX
(bakTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYroMy, BBINOJHSSA (QYHKIHUU OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO TPUMEHEHHS M TMOJIy4YeHHs
M3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O XUMHUYECKOU
COCTaBJIAIOLIEN Hay4yHON KapTUHBI MUpPA B JIOTMKE €€ CHUCTEMHOH NPHUPOJbl, LIEHHOCTHOIO OTHOIIEHHS K
HAayYHOMY 3HaHHUIO M METO/IaM M03HaHUs B Hayke. M3ydyeHne XUMUM MPOUCXOAUT C IPUBJICUCHUEM 3HAHUM U3
paHee M3YYEHHBIX y4eOHBIX mpeameroB: «Oxpysxaroumii mupy, «buonorus. 5—7 kmaccel» u «Pusuka. 7
KJ1acey.



[Tpy M3yyeHUH XUMHUHU MPOUCXOAUT (POPMHPOBAHME 3HAHMH OCHOB XMMHYECKOM HAyKH Kak 001acTé
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKON AESATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpbI. 3a/1a4a yueOHOT0 MpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUUYECKMX 3HAHUH —
BOXHEHIIUX (PAKTOB, MOHATHUH, 3aKOHOB U TEOPETHUYECKUX TOJOKEHUH, JOCTYMHBIX 0000meHni
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B IMPHOOIIEHMM K Hay4YHbIM METOJaM II03HaHMS IpHU
U3YyYCHHH BEIIECTB M XUMHYECKUX PEaKUui, B (POPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHHA U HX
IPUMEHEHUN B Y4eOHO-IIO3HABATEIBHOM M y4eOHO-MCCIIE0BATEIbCKONW AEATENbHOCTH, OCBOCHUHU IpaBUII
0€e3011acHOT0 00paIlIeHus C BEIIECTBAMH B TOBCETHEBHOM JKU3HU.

[Ipy u3yyeHMH XMMHUHM Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs Ba)KHOE 3HAU€HHE NPUOOpeH
TaKHUe LU, KaK:

— (opMupoBaHHE HHTEJUIEKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYAHHUYECTBY, CaMOCTOSITEIbHOMY MPHUHATUIO pPELUICHUH, CIOCOOHOM aJanTHpOBaThcs K  OBICTPO
MEHSIFOILMMCS] YCIIOBUSIM KHU3HH;

— HAaIpaBJIEHHOCTh OOYyUYEHHsI HA CHCTEMAaTHYECKOE MPHOOIICHHE O0YJaroImuXcs K CaMOCTOSTEIbHOU
[IO3HABATEJILHOM JESATEIbHOCTH, HAyYHBIM METOJaM II03HaHUs, (OPMUPYIOIIMM MOTHBALMI0 U pPa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— ofecrieyeHue ycJIOBUH, CIOCOOCTBYIOIIMX MPUOOPETECHHIO OOYYaIOLUIMMUCS OINbITa pa3HOOOpa3HOU
NESTEIbHOCTH, IO3HAHMSI M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHLUM), HMMEIOLIUX
YHUBEpCAJIbHOE 3HaUEHHE /IS PA3IUUHBIX BUJIOB JESATEIBHOCTH;

— (opmupoBanue oOmel (yHKIMOHATHHOH W €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH U OLEHUBATH SIBJICHUS OKPY)KAIOLIET0 MUPA, UCIOJIb3Ysl 3HAHUS U OIBIT, IOJy4YE€HHbIE NIPH
U3y4eHUH XHUMHUH, IPUMEHSTh UX TPU PEIICHUH MTPOOJIEM B TOBCETHEBHOM KU3HU M TPYIOBON JACATEIBHOCTH;

— (hopmupoBaHHe y 00ydarOUIMXCs T'YMaHUCTUYECKUX OTHOLIECHHWH, TOHUMAaHUS LIEHHOCTH XUMHUYECKUX
3HaHUN Ui BBIPAOOTKHM SKOJOTMYECKH LI€JIecOo00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JESTEIBHOCTH B
LEJIIX COXPAHEHUS CBOETO 3/10pPOBbs U OKPY’KaIOLIeH IPUPOJHOMN Cpeibl;

— pa3BUTHE MOTHBALMHU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCHUTAHUIO HA OCHOBE
YCBOEHHsI O0II€YEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMpOo(dUiIs U HapaBIE€HHOCTH
JaJIbHENIIEro 00yyeHusl.

OO1ee ynciI0 4acoB, OTBEAEHHBIX ISl U3YYEHUS] XUMHM Ha YPOBHE OCHOBHOI'O 001Iero oopa3oBaHus,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kitacce — 68 yacoB (2 yaca B HE/ICIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHbIE XMMHUYECKHE TOHATUSA

IIpeamer xumun. Posb XuMuu B kM3HU deaoBeKa. XUMUSA B CUCTeME HayK. Tena u BemecrBa. Puzndeckue
CBOMCTBA BEIIECTB. ArperarHoe cocrosinue BemecTs. [loHATHe 0 MeTonax Mo3HaHUs B XMMUU. UKCThIE BElIeCTBa
u cmecu. CriocoObl pa3zienenus: cMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHUE 31eMEHThl. CUMBOJIBI XUMUYECKUX 3J€MEHTOB. lIpocThie U crnoxHbIE
BelIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (opmysna. BajaeHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeuiecTB. OTHOCUTENbHAs aTOMHasg Macca. OTHOCUTENIbHAs MOJIEKYJIsIpHAst Macca. MaccoBasi 1011 XMMHUECKOT O
3JIEMEHTA B COCIMHEHHH.

KommuectBo BemecrBa. Monbs. MossipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YHCIIA CTPYKTYPHBIX
eauHuIl BenlecTBa. Pacy€Tsl mo hopmyrnaM XMMHUYECKUX COSTUHEHHI.

dusznueckue U XUMUYECKUE SBJICHHUS. XUMUYECKasl peakius U e€ MpU3HAKU. 3aKOH COXPAHEHHSI MaCChl
BellecTB. XuMmHuueckue ypaBHeHuda. Kiaccupukanms XUMUYECKHMX peakuui (COeOUHEHMs, pa3IoKeHus,
3aMelIeHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOW IMOCYIOH, MpaBUiaMu paboThl B JIabOpaTopuu M MpuéMamu oOpaimieHus c
1abopaTopHBIM O0OpYy/IOBAaHUEM, M3y4YEHHE M ONHUCaHHe (PU3NYECKHX CBOICTB OOpa3llOB HEOPraHHMYECKUX
BEIIECTB, HaOMIOIeHNe (PU3NUECKUX (IUIaBJICHHE BOCKA, TasHUE JIbJIa, PaCTHpPAHHE caxapa B CTYNKE, KUICHHE U
KOHJICHCAIIUS BOJIbI) U XMMHYECKHUX (TOpEHHUE CBEYH, MPOKaIMBaHHE MEIHOM MPOBOJIOKH, B3aUMOJACHCTBHUE MeTa C
KHUCJIOTOW) SIBJICHWH, HaONIOJEHUE M OINMCAaHHWE IMPHU3HAKOB MPOTEKAHUS XMMHUYECKHX pEaKIui (paszioxKeHHe
caxapa, B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOpUIOM Oapus, pasznoxenue ruapokcuna meau (I1) mpum
HarpeBaHWH, B3aMMOJCHCTBHE kene3a ¢ pactBopoM coy menu (1l), n3ydenune cmocoOoB pasaeneHus cMecei: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus, MNPOBEACHHUE OYHCTKU
MOBAPEHHOHN COM, HAOIIOJCHWE W OIMCAaHHWE pPE3YJIbTaTOB MPOBEIEHHS OIBITA, HILTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHHE MOJIEe MOJIEKYI (LIapOCTEPKHEBBIX ).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopoa — anemeHT u mpocroe BemecTBo. HaxoxaeHue
KHCIOpOAa B MpHpoJe, (PHU3MUECKHe M XUMHUYECKHe cBoiicTBa (peakumu ropeHus). Okcunsl. Ilpumenenue
kuciopoaa. CrocoObl MOMydeHUs] KUCIOpojaa B Ja0opaTopUu M HpPOMBIIIIEHHOCTH. KpyroBopoT kuciaopoaa B
npupoje. O30H — alIoTponHas MoAU(pUKAIHSL KUCIOPOAA.

TennoBoil 3pdexr Xumuueckoil peaxkiuu, TEPMOXMMUYECKHE YpPAaBHEHHs, 5K30- U HHIOTEPMHUYECKHE
peakuuu. TomauMBO: yroib M METaH. 3arpsi3HEHUE BO3/yXa, YCWIEHHE MAapHUKOBOTO 3¢ (deKTa, pazpylieHue
030HOBOI0 CJIOSI.

Bognopon — anemeHT u npocroe BemecTBo. HaxoxxaeHue Bogopoja B Npupoae, PU3ndeckue 1 XUMUIECKUe
CBOWCTBA, IPUMEHEHHE, CIIOCO0bI MomydeHus. KuciaoTsl u conu.

MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

@dusnyeckue cpBoiicTBa Boabl. Boma kak pactBoputens. PactBophl. HacklllleHHBIE M HEHACHIICHHBIE
pacTBopsl. PacTBOpHMOCTE BemiecTB B Bojie. MaccoBas 10J11 BELIECTBA B pacTBOPE. XMMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Posp pacTBOpOB B NpHUpOJE M B KHU3HU uenoBeka. KpyroBopoT Boasl B NpUPOAE. 3arpsi3HEHUE
MpUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmueckux coequHeHuit. Okcuapl. Kiaccudukamuss OKCHIOB: cojieoOpasyrolue
(ocHOBHBIE, KHCIOTHBIE, amdOTepHbIe) W HecoieoOpasytomue. HomeHnkmarypa oxcugoB. Dusmdeckue u
XUMHUYECKHE CBOICTBA OKcHI0B. [loydyeHne okcuaos.

OcnoBanusa. Kimaccudukanmsi ocHOBaHMIA: IMIENOYM W HEPACTBOPHMMBIE OCHOBaHMSA. HomeHkiaTypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyuyeHrne OCHOBaHUN.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucinor. dusznueckue U XMMHUECKHE CBOMCTBA KUCIOT.
Pan akruBHocTn MetaiutoB H. H. bekerosa. [lonyduenue Kucnor.

Comu. Homenknarypa coneil. @u3nueckre 1 XUMHAYECKHe CBOMCTBa cotel. [lomydyenue comneit.

I'enernueckas CBA3b MEXAY KJacCaMHM HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE ONpeeTIeHHE COAEP)KaHUs KUCIOPOAa B BO3/yXe, MOJlyyeHHe, coOupaHue, paclio3HaBaHue U
M3Y4YE€HHE CBOMCTB KHMCIIOpO/ia, HAaOJI0IeHHuE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOJIOM M YCIOBUS BO3SHUKHOBEHUS



U TIpeKpalleHus TopeHus (mokapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCHJIOB U OMHCAHUE WX CBOWCTB, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB BOAOpOJa (TOpEHHE), B3aMMOJCUCTBHE BOAOPOJA C OKCHIIOM
meau (I1) (BO3MOXHO HMCIOIB30BaHKE BUCOMATEPHAIIOB), HAOIOACHHE 00PA3IIOB BEUIECTB KOJIMUECTBOM 1 MOJIb,
HCCIIe0BaHNE OCOOEHHOCTEH PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C
onpeneaéHHON MaccOBOM J10J1€il pacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBUE BOJBI C METalIaMH (HATPUEM H
KaJIbIiieM) (BO3MOYKHO MCIIOJIb30BAaHUE BHCOMATEPUAITIOB), UCCIIEAO0BaHNE 00pas3IoB HEOPTaHMYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJIEHNE U3MEHEHHSI OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, U3yUCHHE
B3aumoseiictBus okcuma wMeam () ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C METallIlaMH, pEaKIuii
HEeUTpalHu3aliy, TOJyYeHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOI0 METauia APYrUM M3 pacTBopa
COJIM, PEILICHUE IKCTIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxxHelire Kiaacchl HEOPTraHUYECKUX COCTMHEHUI.

Iepuoanuecknii 3akon u Ilepuoguyeckasi cucrema xummuuyeckux 3jiementoB /I. M. MenpgeseeBa.
Crtpoenue aTtoMoB. XUMHYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[TepBbie TOMBITKK KIACCH(PUKAIMU XUMUYECKUX DSJIEMEHTOB. [IOHATHE O Tpymmax CXOAHBIX SJIEMEHTOB
(IIemoYHble W IIEJTOYHO3EMENIbHBIC METAJLIbI, TaJOTCHBl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIC OOpa3yroT
amM(pOTepHBIC OKCUIBI ¥ TUAPOKCHUJIBL.

[lepuonuueckuii 3akoH. Ilepuomnueckas cucrteMa xumudeckux »siaeMmentoB JI. WM. Menneneesa.
Koportkonepuoanast u miuHHONEpHoAHass (opmbl [lepumomudeckoil cucTeMbl XuMU4eckux anmemeHntoB [ U.
MenaeneeBa. Ilepuoasl u rpynmnbl. @U3HYECKU CMBICI MOPSAJIKOBOIO HOMEpPA, HOMEPOB IEPUOJa W TPYIIIbI
3JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3otombl. DnekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX 000JOYEK
atoMoB nepBbiXx 20 xumuyeckux anemeHToB llepmonmueckoil cucremsl JI. M. MenneneeBa. XapakrepucTuka
XAMHUYECKOT0 3JIEMEHTA M0 ero nojoxenuto B [lepuonuueckon cucreme J[. 1. Meneneena.

3aKOHOMEPHOCTH HW3MEHEHHS  pajguyca aTOMOB  XHMHYECKHX  JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ileproguveckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB ISl Pa3BUTHUS
Hayku U npaktuku. /. 1. MenneneeB — yu€HbIN U IpaXKJaHuH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsipHAs ¥ HEMOJIIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX
3JeMeHTOB. MloHHas CBS3b.

Crenenp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE — peakiuu. [Ipomecchl  OKUCIeHUs U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4YeHHEe 00pa3I[OB BEUIECTB METAIIOB U HEMETAIIIOB, B3aUMOICHCTBHE TUIPOKCHIA IMHKA C PACTBOPAMHU
KHCJIOT W WIEJNIOYEH, MPOBEIECHHUE OMBITOB, WIUTIOCTPUPYIOIMIUX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs , COSTUHEHUS).

Meoswcnpeomemmnwie céasu

Peanuzamust MexnpeIMETHBIX CBA3€H NpU HM3YYEHHMM XHUMHM B 8 KJacce OCYIIECTBISETCS dYepe3
WCIIOJIB30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHUH, TaK U MOHATUN, SBISTFONTUXCS CUCTEMHBIMH IS
OTJIETIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mme ecTecTBEHHO--HAYYHBIC TOHSATHS: HAy4HbIH (DAKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJu3, CHUHTE3,
KIaccupuKalus, IepuoANYHOCTb, HAOIIOIEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHHE.

dusnka: marepus, aToM, 5JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJ, H30TOIbI, PaJHOAKTUBHOCTD,
MOJIEKYJa, AJIEKTPUYECKUH 3apsiji, BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSIHHE BEIECTBa, ra3, GU3NYecKue
BEJIMYUHBI, €IMHULIBI U3MEPEHHS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunTes, npixanue, Ouocgepa.

I'eorpadus: armocdepa, runpocdepa, MuUHEpadbl, TOPHbIE MOPOJbI, MOJIE3HbIE HCKOIMAEMbIe, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKas peakIus

[lepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux anemeHToB J[. M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB XHMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kausi,
KaJIBIMSI ¥ UX COCIMHEHUA B COOTBETCTBUU C TOJOKEHHEM 3JIeMEHTOB B [lepronnueckoi cucteme U CTPOCHHEM
HUX aTOMOB.

CtpoeHue BellecTBa: BUJIbI XUMUYECKOW CBA3U. THINBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB
BEILIECTBA OT THUINA KPUCTAINIMYECKON PEIIETKU U BUJA XUMUUECKOU CBSI3H.



Knaccupukanuss u HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB. XHMHUYECKHE CBOICTBAa BEUIECTB,
OTHOCALIMXCS K pa3IM4YHbIM KJaccaM HEOPraHMYECKHX COEJUHEHUH, TNeHETHYecKas CBsI3b HEOPraHMYeCKHX
BELIECTB.

Knaccugukanus XUMHYECKUX peakUuil MO pa3IM4HbIM MPU3HAKaM (110 YUCIy M COCTaBY y4YacTBYIOIIMX B
peaKIMy BEIIeCTB, MO TErIoBOMY 3((eKTy, 0 U3MEHEHUIO CTEIEHEH OKUCICHHS XMMUYECKHX 3JIEMEHTOB, 110
00paTUMOCTH, IO YYaCTHIO KaTaJIn3aTropa). DK30- U SHAOTEPMHUUECKUE PEaKIH, TEPMOXUMHUUYECKHE YPaBHEHHUS.

[lonatue o ckopoctu XUMHYeckoil peakuuu. [loHsTHE 00 OOpPaTUMBIX W HEOOPATUMBIX XUMHUYECKHX
peakuusx. IloHATHE O TOMOTE€HHBIX M I'eTepOreHHbIX peakuusx. [lonsatue o karanuze. [loHATHE 0 XMMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUIOMINE HA CKOPOCTh XUMUYECKOH PEaKIMU U MOJIOKEHNE XMMUYECKOT'O PABHOBECHSI.

OKuCINTEIEHO-BOCCTAHOBUTEIIbHBIE PEAKIUH, 3JIEKTPOHHBIA OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBieHHE YPaBHEHUH OKHUCIMTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIUil ¢ MCIOIb30BAHHUEM METOJa
3JIEKTPOHHOIO OajaHca.

Teopust >IEKTPOIUTHUECKONW AUCCOUMAIMM. OJIEKTPOIUTHI M HEAIEKTPONUTHL. KaTHOHBI, aHHOHBI
MexaHu3M AUCcCOLMallMK BEIECTB ¢ Pa3INYHbIMU BUAaMU XUMHUUYecKol cBs3u. Crenenp nqucconuanuu. CuiibHble
U crabble AIEKTPOIHTHI.

Peakuuun moHHOro obmeHa. YcClIOBHS NPOTEKaHUs peakLUil MOHHOIO OOMEHa, IOJHbIE U COKpaIlEHHBIE
WOHHBIE ypaBHeHHMA peakiuii. CBOHCTBa KHCJIOT, OCHOBaHMH H coOJleli B CBeTe MpPEACTaBICHHHA 00
JIEKTPOIUTUYECKOM nucconurannu. KauecTBeHHble peakiiuu Ha oHbL. [loHsATHE 0 ruapoianse comneil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMU KpPUCTAUIMYECKHX pPEIIETOK HEOPraHWYeCKHX BEUIECTB — METAJIOB H
HeMeTaIoB (rpaduTa M amMasa), CI0KHBIX BEUIECTB (XJIOpUAA HATPHs), UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH
XMMHUYECKON PEaKkLUu OT BO3ACUCTBUS Pa3IMUHBIX (PaKTOPOB, UCCIEIOBAHME JIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, IpoLecca AUCCOLMAMM KHUCIIOT, IIeJouel U cosield (BO3MOYKHO MCIIOJIb30BaHUE BHJIEO MaTEpPHUAIIOB),
IIPOBE/IEHUE ONBITOB, UIUTIOCTPUPYIOIIMX NPU3HAKU IPOTEKaHUs peakiuii HOHHOro ooMeHa (oOpa3zoBaHue ocajka,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI), OTBITOB, MIUTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3jioKeHHs, COeTMHEHNs), paCllO3HaBaHNE HEOPraHWYECKUX BEILECTB C IMOMOIIBIO
Ka4eCTBEHHBIX PEAaKIIMi HAa HOHBI, pEIICHIE SKCIIEPUMEHTAIBHBIX 3a1a4.

Hemeranibl U X coeJUHEHUS

OOmiast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpPHBIE CTEICHH OKHCIICHHS.
Crtpoenue u pu3MUECKUEe CBOWCTBA MPOCTHIX BELIECTB — raJIoreéHOB. XMMHUYECKHUE CBOMCTBA Ha MpHUMepe XJopa
(B3auMoielicTBUE € MeTajUllaMM, HEMeTajlaMu, Iueiodamu). XiopoBojopoa. CoisHas KUCIOTa, XUMHUYECKUE
CBOHCTBa, IMOJIyuyeHHe, NpuMeHeHue. JleficTBUe XJopa U XJOpPOBOJIOpOJia Ha OpraHM3M yeloBeka. BaxHeiimne
XJIOPU/IBI ¥ UX HaXOKICHUE B IPUPOJIE.

OO6mas xapakrepucTtuka 1eMeHToB VIA-rpynnsl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pPHbIE CTENEHU
okucieHus. CTpoeHne U (U3MYECKHE CBOICTBAa HPOCTBIX BELIECTB — KUCIOPOJAa U Cepbl. AJIOTPOINHBIE
MOIUGUKAIMK KHUCIOPOAa M cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOJ, CTpoeHHE, (HU3UYECKHUE U
XUMHAYeCKHe CBOMCTBA. OKCHIIBI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIO0B. CepHasi KHCIO0Ta, (GU3NIECKHE H
XMMHYECKHe CBOWCTBa (00IIMe Kak MpeACTaBUTENs Kilacca KHCIOT M cnenuduueckue). XUMUYECKUE peakiuH,
JIeKalMe B OCHOBE IPOMBIIIUIEHHOTO CII0c00a MoJIydeHus cepHOi KUCIoThl. [IpuMenenue cepHoit kuciotsl. Conun
CepHON KHCIIOTHI, KadeCTBEHHasl peakius Ha cynbdar-uoH. HaxoxxaeHue cepel U €€ COEIUHEHUN B MPHUPOJIE.
XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOIIEH CpeIbl COSTMHEHUSIMH CEePBhI (KHCIOTHBIC T0XK/IH, 3arPSA3HEHUE BO3IyXa U
BOJIOEMOB), CLIOCOOBI €ro MPeA0TBPALLECHHUS.

O6mras xapaktepuctrka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHBbIE CTENEHU
OKHCIIEHHs. A30T, pacIpoCTpaHEHHE B INpHpoje, PU3NUYECKHe W XUMHYecKhe cBoMcTBa. KpyroBopor azorta B
npupoje. AMMHaK, ero (GU3NYeCKHe M XMMHYECKHE CBOWCTBA, MOJydeHHe W npuMeHeHne. Coll aMMOHUS, WX
¢usnyeckue M XUMHYECKHE CBOMCTBa, npuMeHeHHe. KadecTBeHHas peakius Ha HOHBI aMMOHHs. A30THas
KHCIIOTa, €€ MoylydeHue, (pu3nveckre M XMMHUYECKHe CBOMCTBa (0OIIMe Kak MpEeACTaBUTENS Kilacca KHUCIOT U
cneunpuyeckue). lcnonap3oBaHue HHUTPATOB M COJEM aMMOHHUS B KauyeCTBE MUHEPAIbHBIX YIOOpEeHUil.
XUMUYECKOe 3arpsi3HEHNE OKPYIKaIOIIEeH cpellbl COETUHEHUSIMU a30Ta (KUCIOTHBIE JI0XK]IU, 3arpsi3HEHUE BO3/IyXa,
nouyBsl U BoAoéMoOB). Docdop, amnorponHsle Mogudukanuu QGocdopa, GunUecKue U XUMHUECKHUE CBOWCTBA.
Oxkcun dochopa (V) u pochopnas kucnora, puznueckrne U XUMAYECKHE CBOWCTBA, MonydeHue. Mcnonp3oBanue
¢dochaToB B kKauecTBE MUHEPAIBLHBIX YI100pEHUH.

O6mras xapakrepuctuka 3aeMeHToB |V A-Tpynmel. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE CTENIEHU
OKHCIICHHS. YTJIEpO, aJFIOTPOIHbIE MOAU(DUKAIIMK, PACIPOCTPaHEHUE B MpPUpPOe, PU3NUYECKUE U XMMUYECKHE
cBoiictBa. Ancopbumsi. Kpyrosopor yrinepona B mpupoge. OKCHIbl yriiepoaa, ux (U3HUECKHE U XUMHUUYECKHE



CBOWCTBA, IEHCTBUE Ha JKUBBIE OPTraHU3MBI, TIOJYYCHHE U IPUMEHEHHE. DKOJIOTHUECKUEe MPOOIeMbl, CBSI3aHHBIE C
okcuaoMm yriepona (1V), runoresa rio0aabHOTO MOTEIJICHUST KJIMMaTa, MAapHUKOBBIA A (EKT. YroibHas KUCIOTa
u e€ comu, ux (pU3MYECKHEe M XMUMHUYECKHE CBOWCTBA, MOJyueHHUE W NMpuMeHeHHne. KadecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcronb30Banre kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIIEHHOCTH U CETECKOM XO3SHCTBE.

[lepBoHavasibHble TOHATHA OO0 OpPraHUYECKHMX BELIECTBAX KAaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH,
STWJIEH, aleTWIEH, 3TaHOJ], TJIUIEepUH, YKCycHas kuciota). [IpupoiHble MCTOYHUKU YIIEBOAOPOAOB (Yroib,
MPUPOJHBIN Ta3, He(PTh), MPOIYKTHI UX MepepadboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH. [ToHATHE O
OMOJIOrMYeCKH BaXKHBIX BEIIECTBAX: jKMpax, Oeskax, YrieBo/Jax — U UX POJHU B JKU3HM 4elloBeka. MarepuanbHoe
€MHCTBO OPraHMYECKUX U HEOPTAHUUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢pusnyeckue 1 XMuMHUYECKUE CBOMCTBA, MojlyueHUuEe U npuMeHeHue. CoeTMHEHUsT KPEMHUSI B
npupoae. OOmme mnpexacraBneHus o0 oxkcuae kpemaus (IV) u kpemHueBoidt kucnore. CHIUKATBI, HX
UCIOJIb30BaHHWE B OBITY, B MPOMBIILJICHHOCTH. BakHellne cTpouTeibHble MaTepuaibl: KepamMHuKa, CTEKIIO,
HEeMEHT, OeToH, ene300eroH. IlpoOiemMbl O€30mMacHOrO WCMONB30BaHUS CTPOUTENBHBIX MaTEpHANIOB B
MTOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3l0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOM KHUCIIOTHI, MPOBEICHUE KaueCTBEHHBIX
peaknuii Ha XJIOPUI-UOHBI U HAOIIOJIEHUE MPU3HAKOB WX IMPOTEKAHHUS, OIBITHI, OTpaKaroume (Gu3uveckue u
XMMHUYECKHE CBOMCTBA TallOTEHOB M WX COEIMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJICHHE ¢ 0o0Opa3laMu XJIOPHUIOB (TAJIOTCHUIOB), O3HAKOMIICHHE C O00pa3IlamMu cepbl M €€ COCAMHCHHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHE BUEOMATEpHaioB), HAOMIOJAEHHE Mpoliecca OOYIIIMBaHUS caxapa Moj JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3yYE€HHWE XWMHUUYECKHX CBOMCTB pa30aBIEHHONW CEPHON KHCIIOTHI,
MPOBEJICHUE KaueCTBEHHOW peakiuu Ha Cyib(haT-uOH U HaONI0ICHHEe TpU3HaKa e€ MPOTeKaHUs, 03HAKOMJICHUE C
(bu3nuecKUMHU CBOMCTBaMH a30Ta, ¢ocdopa U WX COSAMHCHHN (BO3MOXKHO WCIIOJIB30BAHKME BHICOMATECPHAIIOR),
oOpa3uamu a30THBIX U (HOocHOpHBIX yHoOpeHHii, MmoiydyeHue, coOupaHue, pacro3HaBaHUe U M3yUYEHUE CBOWCTB
aMMHaKa, MPOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha WOH aMMOHHS W (pocdar-uoOH W U3ydeHHE TPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICUCTBUE KOHILIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), U3yYEHHE MOICTICH KPUCTAIUIMYECKUX PEIIETOK anMasa, rpaduTa, QyniepeHa, 03HaKOMIICHHE
C IpoleccoM aAcopOLUU pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM IPOTHUBOTIasa,
MOJIy4eHUe, coOupaHue, pacro3HaBaHUE U H3Y4YEHHE CBOMICTB YITIEKHMCIIOTO ra3a, MpPOBEACHHUE KAYECTBEHHBIX
peakiuii Ha KapOOHAT U CHUJIMKAT-MOHBI U M3y4YEHHE MPHU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHUE C MPOAYKIUEH
CUJIMKATHON MPOMBIIIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMme «BakHeline HeMeTaulbl U UX
COEJIMHEHUSI.

MeTa/uibl M UX COeTMHEHUSI

OOmiass xapakTepUCTUKAa XWUMHUYECKHUX DIEMEHTOB — METAZIOB Ha OCHOBAaHWU WX TIOJIOKEHUS B
[Tepuonnueckoii cucreme xumudeckux 3memenToB Jl. 1. MenneneeBa u ctpoenus aromoB. CTpOCHHE METaJIOB.
Meramnueckass CBA3b U METAJUIMYECKass KPUCTAJUIMYECKass PemI€TKa. DJIEKTPOXUMHYECKUN Psii HANpsKEHUH
MeTaiioB. du3znueckue U XUMHYECKUE cBoMcTBa MeTaioB. OOme crnocoObl noinydeHust MeramioB. [lonarue o
KOPpO3UH METAJUIOB, OCHOBHBIE CIOCOOBI 3alUThl MX OT Koppo3uu. CriaBel (CTalnb, YyTyH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIIIJICHHOCTH.

[I{esmounble MeTauibl: MO0KeHUE B llepuoanyeckon cucreme xumudyeckux aneMeHToB [[. 1. Menaeneesa,
CTPOEHHE HUX aTOMOB, HaxXOXJeHUE B mNpupojae. OuU3NUecKkue U XUMUYECKHUE CBOWCTBA (HA MpUMEpE HATPHUS U
Kanust). OKCuabl U TUAPOKCUBI HATPUS U Kanud. [[puMeHeHre nenoYHbIX METaNIOB U UX COEIMHEHUM.

[[lenoyHO3EMENBHBIE METAJIBI MAarHUM W KAJIBIMU: MOJ0XKeHUE B [leproanyeckoil cCuCTeMe XUMHUYECKHX
sanemenToB J[. . MeHnneneeBa, cTpoeHHME MX aTOMOB, HaxoXKJe€HUE B mpupoje. Puznueckue U XUMHUUYECKHE
CBOMCTBAa MarHus U Kaiblus. BakHelme coeTMHEHHS Kaablius (OKCHUI, TUIPOKCUI, coun). JKECTKOCTh BOABI U
CIOCO0BI €€ yCTpaHeHusl.

AmromuHui: monoxenue B [lepuoguyeckoit cucteMe xuMuyeckux 3yeMeHToB /. 1. MenneneeBa, cTpoeHue
aToMa, HaxoxaAeHue B mpupone. PuU3NYecKMe W XUMHUYECKHE CBOWCTBAa amOMUHHUA. AMQOTEpHBIE CBOWCTBa
OKCHJIa ¥l TUJIPOKCHUIA ATFOMUHUS.

Kenezo: nonoxenue B [lepmoanueckoii cucreme xumuueckux snemeHtoB J[. Y. MenpgeneeBa, crpoeHue
aToMa, HaxOXJeHHe B mpupojae. Ou3ndeckue U XMMHYECKUE CBOMCTBA xkene3a. OKCUIbI, TUAPOKCUIBI U COJIU
xene3a (1) u xxenesa (11l), ux cocras, cBOICTBa U MONTy4EHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3liaMy METAJIJIOB U CIUIABOB, UX (DM3MUECKUMHU CBOWMCTBAMU, U3yUYEHHUE PE3YJIhTaTOB
KOpPpO3UU METAJIOB (BO3MOXKHO MCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OCOOCHHOCTEW B3aMMOJENCTBUS OKCHIA



KaJblUsl U HATpUs C BOJOM (BO3MOYKHO HCIOJIb30BAaHUE BHUJEOMATEPHANIOB), MCCIEIOBAHUE CBOWCTB JKECTKOM
BOJBI, Tpollecca TOPEHUs XKejle3a B KHUCIOpoJe (BO3MOXHO HCIIOJIb30BAHME BUEOMATEPHUAIOB), MPU3HAKOB
MPOTeKaHHs KaYeCTBEHHBIX PEAKIIMi HAa MOHBI: MarHus, KajabllHs, aTIOMUHMS, IHKa, xere3a (1) u xenesa (1),
Menu (I1), HaOmroneHNe W ONMHMCAaHWE MPOIECCOB OKpAIIMBAHUS TIJIAMEHH WOHAMHU HATPHS, Kaausd W KaJbIUs
(BO3MOXHO HCTIOJIH30BAaHUE BUICOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUAA AFOMUHUS H
TUAPOKCH/Ia IMHKA, PELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelIne MeTasuibl U UX COCIUHEHUSD.

XuMus M OKpy:xkamomas cpeaa

BemectBa u marepuanbel B MOBCEIHEBHOM JKU3HM 4esloBeKa. be3omacHoe HCIONb30BaHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBasi moMoILb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOe 3arpsi3HeHUE OKpY Karolel cpeipl (MpeneibHas 10nycTuMasi KOHIEHTpaIus BEIIeCTB, Jaiee —
[TJK). Ponbs XuMuu B pelICHUH SKOJIOTHYECKHUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yudeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIBI).

Meosicnpeomemmnvwie ceasu

Peanuzamust MexnpeAMETHBIX CBA3€H NpU HM3YYEHHMH XUMHH B 9 Kjacce OCYIIECTBISIETCS dYepe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK W TMOHSATHH, SBISIONIMXCS CUCTEMHBIMU IS
OTJIETIbHBIX NMPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE MOHATHA: Hay4YHbIH (DaKkT, TUIIOTEe3a, 3aKOH, TEOpHUs, aHajIu3, CUHTES3,
KJIacCCU(UKALUS, TIEPUOAMIHOCTD, HAOIOICHUE, IKCIICPUMEHT, MOJICITUPOBAHUE, H3MEPECHUE, MOJICIb, SIBICHHE,
MAapHUKOBBIN 3PPEKT, TEXHOIOTUSI, MATEPUAIIHI.

®dusnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHJ, H30TOIbI, PaJAHMOAKTUBHOCTD,
MOJIEKYJa, NMEKTPUIECKHUM 3apsijl, MPOBOJIHUKH, MTOTYIPOBOAHUKY, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, a3, PacTBOP, PACTBOPHUMOCTb, KPUCTAJUIMYECKas PEIIETKa, CIUIABBHI,
(bu3nyecKre BeIMYUHBI, €IMHULIBI H3MEPEHHUS, KOCMHUECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, 6uocdepa, 3KOCHCTEMA, MUHEPATBHBIC yIOOPEHUS, MHKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdhepa, rumpochepa, MUHEPATBI, TOPHBIC MOPOJBI, IMOJIE3HBIE HCKOIMAEMbIC, TOIUIMBO,
BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHUHM HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yNbTaThl OCBOEHHS IMPOTPaMMBbl OCHOBHOT'O OOIIEro oOpa3oBaHMs JOCTHUTAIOTCS B XOJ€
0o0y4eHHs XMMMU B €JUHCTBE y4eOHOW M BOCIUTATENbHON AEATENBHOCTH B COOTBETCTBUU C TPaJAULMOHHBIMU
POCCUHCKMMM COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, IPUHATBIMM B OOIIECTBE
IIpaBUJIaMHU M HOpMaMHM IOBEJEHUS U CHOCOOCTBYIOT MpOLiEccaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS U COLMATIU3ALH
00yJaroIuXCs.

JIuuHOCTHBIE pe3ynbTaThl OTPAXKAaOT TOTOBHOCTh OOYYaIOLIMXCS PYKOBOJACTBOBATHCS  CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PACLIIMPEHUE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILUEHUS] K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY M HAy4YHOMY HacleauIio,
MIOHMMAaHMsI 3HAYeHUsI XUMUYECKOM HayKH B dKH3HH COBPEMEHHOT'O OOILIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOM
uHbopManueli O TEepeAOBBIX JOCTH)KEHUSX M OTKPBITUSX MHPOBOM W OTEYECTBEHHOW  XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHbIX 3HaHUAX 00 yCTpoilcTBE MHUpa 1 0OLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEICTABICHUS. O COLMAIBHBIX HOPMAaX M IPaBUIaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTUBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE€3HOHM, y4eOHO-MCCIeI0BATEIbCKONW, TBOPYECKON W
ApYyruX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESTEIbHOCTH HPU BBINOJIHEHUH
y4eOHBIX, MMO3HABATEIbHBIX 337a4, BBHIMIOJIHEHUN XMUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpeMJICHHs] K B3aMMOIIOHMMAHMIO M B3aUMOIIOMOIIM B IpOLECcCEe 3TOM yueOHOH IesTeIbHOCTH, TOTOBHOCTU
OLIEHHUBATbH CBOE IOBEJECHUE U ITOCTYIKA CBOMX TOBApPHUIIEH C MO3ULUN HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUs NOCIIEACTBUNA TOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PDEHUYECKUE IMPEJCTABICHUS O BEIIECTBE M XUMHYECKOM pPEAKUUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISIOLIME OCHOBY JJIsl IOHUMAaHUS CYLIHOCTH HAYYHON KapTHUHBI
MUpA, MPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPO/Ibl, B3AUMOCBA3SIX YEJIOBEKA C IPUPOAHOM
CpPeAoii, O POJIM XUMHUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTE;

[I03HABATENIbHbIE MOTHBBI, HAalpaBJIE€HHbIC HA IOJYYEHHWE HOBBIX 3HAHMU 110 XUMHUH, HEOOXOJUMBIE IS
OO0BsICHEHUSI HAONIOAaeMBIX IPOLECCOB W SIBJICHUH, IO3HABATEIbHOW, HH()DOPMAIMOHHOW W YHTATEIBCKOW
KYJIBTYpBl, B TOM YHCJI€ HAaBBIKOB CaMOCTOATENBbHOM paboThl C y4eOHBIMH TEKCTAaMH, CIPAaBOYHOM JIUTEpaTypoid,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHUI;

MHTEpeC K 00yYEHHUIO M MMO3HAHMIO, JTI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHMUIO,
MIPOEKTHOMN M UCCIIEI0BATEILCKOM AESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJICHHOCTU U YPOBHS 00ydeHUs B
JanbHEenIIeM;

4) popMUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKHM Ha 310POBBII
o0pa3 *U3HU, OCO3HAHUE TOCIEICTBUN U HENPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHHS aJIKOTOJIsl, HAPKOTHUKOB,
KypeHHs1), HE0OXOIMMOCTH COOIIOIEHUS MpaBul 0€30MaCHOCTH IpU OOpaIleHUU ¢ XMMUYECKUMHU BEIECTBAMU B
OBITY U peaJIbHOM KU3HU;

5) Tpya10BOr0 BOCIIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY M3y4eHUIO0 NpodeccHil W Tpylda pazIudyHOro pojaa, YBaKEHUE K TpyAy H
pe3ysibTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHMH 110 XUMUMH,
OCO3HaHHBIN BBIOOpP MHAMBUAYAIBHON TPAEKTOPUH MPOAOKEHUS 00pa30BaHus C yUYETOM JIUYHOCTHBIX HHTEPECOB
U CIIOCOOHOCTM K XHMHH, OOILIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH, yCHemHoil mnpodeccuoHaTIbHON
NeSTeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh a1alITHPOBATHCA B MPO(EeCCHOHANBHOU cpeie;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUS

9KOJIOTMUECKU IIeJIeCO00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOYHUKY KH3HM Ha 3emie, OCHOBE €€
CYIIECTBOBAaHUS, TOHUMaHHUE [IEHHOCTH 3/I0pOBOrO M 0€30macHOro odpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHUE K
COOCTBEHHOMY (U3NYECKOMY U TICUXWYECKOMY 3[0POBBIO, OCO3HAHHWE LIEHHOCTH COOJIOJEHUS TMPaBUI
0e30macHOTo MOBEACHMs NpU paboTe C BEIIEeCTBAMM, a TAK)KE B CHUTYalMsX, YIPOXKAIOUIMX 3/0POBBI0 U JKU3HU
JTIOJIEH;

CMOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4aeMble NMPH M3YYEHUU XMMHUH, JJIS PELICHHUs 3a/1ay, CBS3aHHBIX C
OKpY’Karollel IpUPOIHOM cpeoH, /ISl TOBBIIIEHHS YPOBHS IKOJIOTMYECKON KYJIbTYphl, OCO3HAHUS ITI00aIBLHOTO



XapakTepa HKOJOTHYECKUX MpoOIeM M IMyTed MX pPEUIeHHs IOCPEACTBOM METOJIOB XHMHUH, 3KOJOTHMYECKOTO
MBILJICHHS], YMEHHS pyKOBOJACTBOBATHCS UM B [TO3HABATEIBHON, KOMMYHUKATUBHON U COLIMAJIBHOM MTPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yabTATOB BBLACISAIOT 3HAYUMbIE JUIsI (DOPMUPOBAHHUS MHUPOBO33PEHHUS
oOlIeHayYHbIe TOHATHUS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (HaKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYToe.),
KOTOpPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX IIPEIMETax U IMO3BOJISIFOT HA OCHOBE 3HAHMN U3 3TUX
npeaMeToB (HOpMUPOBATh NPEACTABICHUE O IEJIOCTHOW HAyYyHOW KapTHHE MHpa, M yHUBEpCaIbHbIE y4deOHBIC
neicTBus (MO3HaBaTeNbHbIE, KOMMYHHMKATHUBHBIE, DErYJSATHBHBIE), KOTOpble obOecredynBaroT (HOpMUpPOBaHHE
TOTOBHOCTHU K CAMOCTOSITEIbBHOMY IIJIJAHUPOBAHUIO U OCYILIECTBICHHUIO Y4EOHOH 1€ATENbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble JlorHyecKkue AeicTBHA:

YMEHMS HCIIOJIB30BATH IPHUEMBI JIOTUYECKOTO MBIIUICHHUS NP OCBOCHHM 3HAHUHU: PACKpBIBATH CMBICI
XUMHUYECKUX TIOHATUM (BBLACIATH HUX XapaKTepHblE IPU3HAKM, YCTAHABIMBAaThb B3aUMOCBS3b C JAPYTUMHU
HOHATUSAMM), UCIIOJIB30BATh MOHATHS AJI OOBACHEHMs OTAENbHBIX (PAKTOB U SABJICHWMH, BHIOMpPATh OCHOBAHUS U
KPUTEPUH Ui KJIACCU(PHUKAIMA XUMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIMid, YCTaHaBIMBATh HPUYHHHO-
CIICZICTBEHHBIE CBSI3U MEXJIy OOBEKTaMM HW3YYEHUs, CTPOUTh JIOTMYECKHE pPACCYKACHUS (MHIYKTUBHBIE,
J€yKTUBHBIE, [10 AaHAJIOTUH ), JIEJIaTh BBIBOBI U 3aKIIIOUEHUS;

YMEHUE NPUMEHSTh B IpOLEcCe NMO3HAHUS HMOHATHS (IIPEIMETHbIE U METallpeIMETHbIE), CHMBOJINYECKHE
(3HAKOBBIE) MOJIENH, UCIOJIB3YEMbIE B XMMHH, IPEOOPa3OBhIBATh IIMPOKO INPUMEHSEMbIE B XUMHUHU MOJEIIbHbBIE
NPEJCTAaBICHU — XUMMYECKMH 3HaK (CHMMBOJI 3J€MEHTa), XMMHUYecKas (opMyla U ypaBHEHHE XHMHYECKOM
peaxkiuu — pu peuieHUH yueOHO-1103HaBaTEeNbHbIX 3a/1a4, C Y4ETOM 3TUX MOJEJIbHBIX [IPEICTABICHHUH BBISBIATh U
XapaKTepu30BaTh CYLIECTBEHHbIE MPU3HAKM H3Y4aeMbIX OOBEKTOB — XHMMUYECKHX BEIIECTB U XHMHYECKUX
peaKiuii, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJACTBEHHBIE CBSI3W W MPOTHBOPEUYUS B H3Y4aEeMBIX
Ipoueccax U sIBJICHUSX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUSA, & TAK)KE B KaueCTBE
OCHOBBI JIJIs1 POPMUPOBAHUS TUIOTE3BI IO TPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npUoOpeTeHne OmbiTa MO IUIAHUPOBAHUIO, OPTaHU3alMM U IPOBEIEHUIO YYEHHYECKHUX 3KCIIEPUMEHTOB,
yMeHHE HaOJI0AaTh 3a XOJOM IPOIECcca, CaMOCTOSATENBHO MPOTHO3MPOBATH €Tr0 pe3ysbTaT, (popMyIupoBaTh
0000111eHUS U BBIBOJIbI IO PE3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIATh OTUYET O MPOJIEIaHHON
paborte.

Pabora ¢ unopmanmeii:

yYMEHHE BbIOMpATh, AHAJIU3UPOBATH W HUHTEPIPETHPOBATh HMH(OPMALMIO Pa3IUYHBIX BHUJIOB U (opm
NpPEJCTAaBICHNS, MOJy4aeMyl0 U3 pa3HbIX MCTOYHMKOB (HAYYHO-TIONYJSIpHAs JIUTEpaTypa XHUMHYECKOTO
CoJiep’KaHus, CIpaBOYHbIE MocoOus, pecypcbl HHTepHeTa), KpUTHYECKH OLEHUBAaTh NPOTHUBOPEUYMUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YyMEHHE NPHUMEHSATHh pa3JIMyHble METOAbBl M 3ampochl IpU TIOUCKE U 0TOOpe HHpopMalUu U
COOTBETCTBYIOLINX JTAaHHBIX, HEOOXOAMMBIX IS BBIIIOJHEHUS YU€OHBIX M MO3HABATENBHBIX 33a/a4 ONpeeNEHHOIO
TUMA, NPUOOpPETeHHE OmblTa B 00JIACTH MCMOIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O HCIIOJIBb30BAaHUS Pa3IMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSITENILHO BHIOMPATH
ONTHUMaJbHYIO (OpMY NpeACTaBIeHUS HHGOPMALMKW W WUIIOCTPUPOBATH pEIIAaeMble 3aJaud HECIOXHBIMU
cXeMaMH, AMarpaMMaMH, IpyruMu ¢popmMamu rpaduKu U UX KOMOMHAIMSMU;

YMEHHE HCIOJIb30BaTh W AHAJU3UPOBATH B IIpolecCe YUeOHOW M MCCIEAO0BATENbCKOM AESITETbHOCTU
MHGOPMALIMIO O BIUSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO034HCTBAa W TPAHCHOPTA HA COCTOSHUE OKpY’Karomien
MIPUPOHOM CPEbI.

KoMMmyHuKaTHBHBIC yHHBepcalbHble y4eOHbIe JeHCTBHUSA:

yMEHHs 3a7aBaTh BOINPOCH! (B XOA€ auanora U (WiM) AUCKYCCHH) TO CYIIECTBY OOCYXIAaeMOW TEMBI,
(bopMyIHMpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATI0KEHHOM 3a/1auu;

YMEHHUSI MPEACTABIATh OJyYE€HHBIE PE3yIbTaThl TO3HABATENILHOM JI€ATEIbHOCTH B YCTHBIX M MMChMEHHBIX
TEKCTax; JIeaTh MPEe3eHTANI0 Pe3yIbTaTOB BBITOJHEHUS XUMHYECKOT0 IKCIEpUMEHTa (J1abopaTOpHOrO OIBITA,
71ab0paTopHOI pabOTHI 1O UCCIEAOBAHNIO CBOMCTB BEIIECTB, YU€OHOIO MTPOEKTA);

yMeHUS  y4yeOHOro  COTpyJIHHYECTBA CO CBEPCTHUKAMH B  COBMECTHOM  TO3HaBaTeNbHOW U
HCCIIEIOBATENbCKOM IeATEIbHOCTU MPU PELIEHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIHUX MHTEPECOB U
COIJIaCOBaHUSl MO3MLMN (0OCYXIeHHs, OOMEH MHEHMSIMH, «MO3TOBbI€ IITYPMbI», KOOPIWHAIMS COBMECTHBIX
JENCTBUM, OTIpeieTIeHNEe KPUTEPHUEB 110 OIEHKE Ka4yeCTBa BHITIOJIHEHHOW PabOThI U IpyTHUe).

PeryasitTuBHbIe yHHBepCaJbHbIe y4eOHbIE 1eiiCTBHUS:



YMEHHUE CaMOCTOSITEIbHO OMPEACNATh LN JIEATeIbHOCTH, TUIAHUPOBATh, OCYIECTBISATh, KOHTPOJIUPOBATH
U TIpH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIHLHOCTh, BBIOMpaTh HambOojee 3(P(EeKTHUBHBIC CIIOCOOBI
pelieHrs y4eOHbBIX U MMO3HABATENBHBIX 33]1a4, CAMOCTOSITEIFHO COCTABIATh UM KOPPEKTHPOBATH MPEIOKCHHBIN
QITOPUTM JICUCTBHUI MPU BHITIOJIHCHUH 3aJaHUI C YIETOM IMOTYYEHHUs HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX —
BEILIECTBAX M pEAKIUAX, OICHUBATH COOTBETCTBUE IIOJYYEHHOIO pe3yJibTaTa 3asBICHHOM 1E€JIH, YMEHUE
UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeMble B YCIOBUU 3aJaHUMA.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yibTaToOB MO OCBOCHHUIO 00S3aTENIbHOTO COACPKAHMS, YCTAHOBICHHOTO JaHHOM
denepanpHOl pabodeld MPOrpaMMOi, BBIACISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIC 3HAHUS, YMEHUS U
CrocoObl NeicTBUH, crneruduieckue A NpeIMEeTHON 00acTu «XUMHs», BUABI JESTEIBHOCTH MO MOJYYEHUIO
HOBOTO 3HAHUS, €r0 HWHTEPHpPETAllMd, NPEeoOpa3OBaHUI0 W MPUMEHCHHIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTYaIUsIX.

K xonmy oOyuenuss B 8 KJjacce MpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh

c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHUIA:

® PACKpBIBAaTh CMBICJI OCHOBHBIX XUMHUYECKUX TOHSTHI: aTOM, MOJIEKYJa, XUMUYECKUN AJIIEMEHT, MPOCTOE
BEILIECTBO, CJOXKHOE BEIIECTBO, CMECh (OAHOpPOAHAS W HEOAHOPOAHAS), BAJICHTHOCTb, OTHOCUTEIbHAS
aTOMHasi M MOJIEKYJISIpHAash Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JO0Jis
XUMHYECKOTO JJIEMEHTa B COCJAMHCHUU, MOJBSIPHBIA OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHHUS, XUMHUYECKas peakius, KiacCuPpHUKaius peakiui:
peaKuu COCAWHCHHS, PEAKIHH DPA3JIOKCHHS, PEaKIHH 3aMCIICHHs, pPEaKIuu OOMEHa, 93K30- U
SHAOTEPMHUUYECKUE pPEeaKIHH, TeroBol 3(h(deKT peakiuu, Sapo aroMa, SJICKTPOHHBIM CJIOH aroma,
aTOMHasi opOuTalIb, PaJlyC aToMa, XMMHUUYECKasl CBsA3b, MOJIApHAS U HETMOJSpPHAs KOBAJICHTHAS CBS3b,
MOHHAsl CBSI3b, UOH, KATHOH, aHWOH, PACTBOP, MAccoBast JI0Jsl BellecTBa (MPOICHTHAS KOHIEHTpAIusl) B
pacTBope;

® WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITHIA U TPUMEHSTH 3T MOHSATHUS TIPU OMMMCAHUN
BEIIECTB U UX MPEBpaIlCHU;

® HICITOJIF30BAaTh XMMHYECKYI0 CHMBOJIUKY JJISI COCTABIICHUS (hOPMYII BEHISCTB M YPABHCHHH XUMHUYCCKHX
peaKIuii;

® OIIPE/ICTIATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, CTETIEHb OKUCIICHUS SJIEMEHTOB B
OMHAPHBIX COCIUHEHUSX, MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy COCIMHCHHHA TI0
dbopMynaM, BuJ XUMUYECKON CBA3H (KOBAJICHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTUHEHUSAX;

e packpeiBaTh cmbica [lepuognueckoro 3akona JI. WM. MenaeneeBa: JEeMOHCTPUPOBATH MOHUMAHHUE
MEPUOINYECKON 3aBUCMMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX TNoyokeHus B [lepuonnueckon
CUCTEME, 3aKOHOB COXPAaHEHMS MacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--MOJEKYJISIPHOTO
y4eHus, 3aKoHa ABOrajpo;

® ONMCHIBATh W XapaKTepH30BaTh TaOMMuHyi0 ¢Gopmy [lepuonndeckoil cUCTEMbl XUMUYECKHX IJIEMEHTOB:
pasnuyaTth MOHATHUS «TJIaBHasg noarpynma (A-rpymma)» u «mobounas noarpynma (b-rpynma)y, mansie u
OoJpIITHE TTEPUOIbl, COOTHOCUTH 0003HAYEHUsI, KOTOPhIe UMeIoTCs B Tabnuie «[lepuonnueckas cucrema
xuMuyeckux sneMeHtoB JI. M. MenpaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj siapa, oOlee YuciIo AJIEKTPOHOB W pacipesiesieHue ux 10
ANEKTPOHHBIM CIIOSIM);

e KJTacCCU(UIIUPOBATH XUMUYECKHUE IIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKHE Peakinu (10 YUCITY
U COCTaBY YYacTBYIOIUX B pEaKILUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy);

® XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMUYECKUE CBOIMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIas
ONMMCaHue NPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIMX XUMHUYECKUX PEAKIIHIA;

® IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX KAa4eCTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKHUX TTPEBPAIICHUIN B Pa3IMYHBIX YCIOBUSX;

® BHIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChl BEILIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO
areMeHTa mo (opmysie COSTMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, MPOBOJUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON PeaKlny;

® IPUMEHSTh OCHOBHBIE OIEpPAlIMA MBICTUTEIBPHON JEATEIPHOCTH — aHaju3 W CHHTE3, CpPaBHEHHE,
0000111eHIEe, CHCTEMAaTHU3aInIo, KIAcCU(DHUKAIINIO, BBISBICHUE MPUYHMHHO--CIICACTBEHHBIX CBS3€H — IS
M3y4YeHUsI CBOMCTB BEIIECTB M XHWMHUYECKHX PEaKLUi, €CTECTBEHHO-HAay4YHbIE€ METOJAbl MO3HAHUS —
Ha0II0IeHNE, U3MEpPEHNe, MOICIMPOBAHNE, IKCIIEPUMEHT (pEaTbHBIN U MBICIICHHBIN);



e CJIEJIOBATh IpaBHUJIaM IOJb30BAHUS XUMHUYECKOW IMOCYAO0H M 71a00paTOpHBIM OOOpYJOBAaHUEM, a TaKXKe
npaBuiIaM OOpaleHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH I10 BBIIIOJHEHUIO Ta00paTOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYCHHUIO M COOMPaHHUIO0 Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB € ONPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh
U TPOBOIUTh XHMHMYECKHE SKCHEPUMEHTHI IO PACHO3HABAHMIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MTOMOIIBI0 UHAUKATOPOB (JTakMyc, (eHOoN(TaTeHH, METHIOPAHK U IPYTHE).

K xonHiy oOyuenuss B 9 Kijacce MpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh

c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

® DaCKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKUX IOHATUA: XUMHUYECKHHA 3JEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CIIOXKHOE BELIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD,
CTENeHb OKHCIICHUS, XMMHMYECKas peaklus, XUMHYecKas CBS3b, TEIJIOBOM 3((eKT peakiuu, Moib,
MOJIAPHBINA 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, HIEKTPOIUTUUECKAS] TUCCOLMALINS, PEaKLUU
MOHHOTO OOMEHa, KaTaliu3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peaKkiuH,
OKHCJIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUU,  OKUCIUTENIb, BOCCTAHOBUTENb, OKHCIECHHE U
BOCCTAQHOBJICHHE, aJUIOTPONHsA, aM(OTEpHOCTh, XUMHUYECKas CBi3b (KOBAJICHTHAs, HWOHHas,
MeTaJlJIN4ecKasi), KpUCTAJUIMUECKas pPElETKa, KOPPO3Hsl METaJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM
peakuuu, rnpeaeapbHo nonycrumas konuentpanus [1/IK Bemecrsa;

® WJUTIOCTPUPOBATh B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATh 3TH MOHITHS IPU ONUCAHUU
BEILIECTB U UX IIPEBPALLECHUN;

® [CII0JIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJI COCTaBleHUS (OPMYIN BEUIECTB M YPABHEHHM XUMHYECKHX
peaKIuii;

® ONPEJENIATh BAJCHTHOCTh U CTENEHb OKUCICHHSI XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO
COCTaBa, NPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KIIAcCy COEAMHEHHH 1o (dopMmynaMm, BUJ
XUMHYECKON CBA3M (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPraHUYECKHX COEAMHEHUSX, 3apsij
HMOHA 0 XUMHUYECKOU (popmyiie, XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHMYECKHX COEIMHEHUH,
TUI KPUCTAIUIMYECKOMN pelIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona [[. M. MenneneeBa U J€MOHCTPUPOBATH €r0 IIOHMMAaHUE:
OINMCHIBATh U XapaKTepU30BaTh TabunuHyo popmy llepuonnueckoil cucteMbl XMMHUUECKUX 3JIEMEHTOB:
pasnuyath MOHATHUS «TJlaBHasg noarpynna (A-rpymnma)» u «nobounas noarpynna (b-rpymma)y», manbie u
OoJbIINEe TIEPHOABI, COOTHOCHUTH OOO3HAYEHHs, KOTOPBIE HMEIOTCS B TEPHOAMYECKOW TabmuIe, ¢
YHCIIOBBIMU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij spa, ooiee
YHUCJIO AJIEKTPOHOB U pacHpeieNieHue UX T0 SJIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIHME 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOMCTB JIEMEHTOB U UX COCIUHEHMN B IIpElienax MajblX IEPUOAOB U IJIaBHBIX MOAIPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

e KJlacCU(UIUPOBATh XUMUYECKUE IEMEHThI, HEOPraHMUECKUE BEIIEeCTBA, XMMUYECKUE peakuu (10 YUCITy
U COCTaBY YYacTBYIOIIMX B PEAKIMM BELIECTB, MO TEMJIOBOMY 3(QeKTy, 1Mo HM3MEHEHUIO CTeNneHen
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMMCHIBATh) OOIIME M crenu(pUYecKne XUMHUYECKHE CBOMCTBA MPOCTBIX U CIOXHBIX
BELIECTB, NOATBEPXK/1asl ONIUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOLINX
XUMHYECKUX PEAKIINI;

® COCTABJISATh YPABHEHHs DJIEKTPOJIUTHYECKOM IMCCOLMALMM KHUCIIOT, INEJIOYe M CoJeH, TNOJHBIE U
COKpaIlléHHbIE ypaBHEHMs peaklUil HOHHOrO OOMEHa, YpaBHEHHUS pPEaKIMid, MOITBEPKAAIOLINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

® DaCKpbIBaTh  CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM IOCPENCTBOM  COCTABIICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLnil;

® [[POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTH IPOTEKaHUs
XUMHUYECKUX MPEBPAILICHUI B pa3IMUHBIX YCIOBUSIX;

® BEIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAccChl BEILIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO
areMeHTa 1o ¢GopMylie COETUHEHHS, MacCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOIAUTH PACUETHI IO
YPaBHEHHUIO XUMHYECKON pPEaKIINH;

e cOOMIOIaTh MpaBUia IMOJIB30BAHMS XUMHYECKON TOCYIOH M JabopaTOpHBIM OOOpYHOBaHUEM, a TaKKe
npaBWiia oOpallleHusl C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKLMSMHU IO BBHIIOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB IO TMOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTIEKHCIOTO
rasa);



® [IPOBOJIUTH PEAKLIMH, MOATBEPXKIAIONINE KAuYeCTBEHHBIH COCTaB pa3lMYHBIX BEIECTB: pPaclO3HAaBaThb
OIBITHBIM IYTEM XJIOpUA-, OpOoMHI-, HOAUA-, KapOoHAT-, GocdaT-, CHIMKaT-, cynbhaT-, THIAPOKCUI-
VOHBI, KaTHOHBI aMMOHMSI M HMOHBl M3YYEHHBIX METAJJIOB, IPHUCYTCTBYIOIME B BOJAHBIX PAaCTBOpax
HEOPTraHUYECKUX BELIECTB;

® [I[PUMEHATh OCHOBHBIC OIEpAlMM MBICIUTEIBHOW JEATEIbBHOCTH — aHalu3 W CHUHTE3, CPaBHEHHUE,
000011IeHUE, CHUCTEeMAaTU3AINIO0, BBISBICHUE MPUYNHHO-CICACTBEHHBIX CBSI3€H — IS M3Y4YEHUSI CBOWCTB
BEIIECTB ¥ XUMUYECKUX PEaKIMii, eCTECTBEHHO-HAY4YHbIE METO/Ibl [I03HAHUS — HAOII0/IEHHE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHUYECKOE IIVNIAHUPOBAHUE
8 KIIACC

KoauyecTBO 4acos

Ne HaumeHoBaHMe pa3aesioB U TeEM K I DyekTpoHHBIE (LM (PpPOBBIE)
n/n nporpaMmbl Bcero p;;OTTI::m’m’Ie p&z::;zmecxne o0pa3oBaTelIbHbIE pecypchl
Paznen 1. [lepBoHayajbHble XUMHUYECKHE IOHSITHS
L1 corecrsosmamunn npaeriaccroi 5 0 2 ubmotexa LIOK
- p https://m.edsoo.ru/7f41837c
JesITeIbHOCTH YeJI0BEeKa
Bu6nnoreka [JOK
1.2 BemecTBa n XuMHYECKUE peaKIIun 15 1 0 https://m.eds0o.ru/7f41837¢
Hroro no pazaeny 20
Paznen 2. BaxkHeiilnue npeacTaBuTe/ i HEOPraHM4YeCcKMX BelllecTB
21 Boznyx. Kucnopon. Ilorsitie 06 6 0 1 bubmmorexa [IOK
' OKCHJIax https://m.edsoo0.ru/7f41837c
Bu6nnoreka [JOK
2.2 Bogopon.llonsiTie 0 KuCIoTax u comsax 8 0 1 https://m.edso.ru/7f41837¢
23 Boga. PactBopsl. [lonsarue 06 5 1 1 Bubmuorexa [JOK
' OCHOBaHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJTaCCHl HEOPTAaHMIECKUX 11 1 1 bubnuoreka [IOK
' COCIMHECHHI https://m.edsoo0.ru/7f41837c
HWroro mo paznemy 30

Pasnen 3. Ilepuoauueckuii 3axon u Ilepuoanyeckas cucrema xumuueckux 31eMeHToB 1. U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAS CBS3b.

OKHCJIUTETbHO-BOCCTAHOBHTEIbHBIE pPeakuuun

[Tepuonnueckuii 3aKoH 1

31 [Tepuonnueckas cucteMa XUMHUYECKUX 7 0 0 bubmmoreka [IOK
snementos JI. V1. Menene-eBa. https://m.edsoo.ru/7f41837¢c
Crpoenue aroma
32 Xumuueckas cBs3b. OKUCIUTENBHO- 8 1 0 bubmuoreka IIOK
BOCCTaHOBUTEILHBIC PEAKIINU https://m.edsoo.ru/7f41837¢c
bubnmuoreka IIOK
Hroro mo paseny 1 https://m.eds<I)lo.ru/7f41837c
Ha3panue monyJis
bu6mmoreka [JOK
Peseparoe Bpews 3 ! 0 s egeo0 NTE4188TC
OBIIEE KOJIMYECTBO YACOB I1O 68 5 6

[TPOI'PAMME
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9 KJIACC

KosnuecTBO Yacos

JileKTpOHHBIE (LM (POBLIE) 00pa3oBaTeJIbLHbIE

Ne n/m HaumeHoBaHue pa3aejioB H TeM NPOrpaMMBbl Beero ;{:6]{(')13:)(:.]11)}{];16 E{Fﬁzlizlqecxne pecypebl
Pa3nen 1. BemecTBo M XMMHYecKHe peaKIMA
1.1 TloBTopeHHuE 1 yriyOiICHHE SHAHHH OCHOBHBIX 5 1 0 Bbu6mmoreka LIOK https://m.edsoo.ru/7f41a636
pasnenoB Kypca 8 kiacca
1.2 OCHOBHE’ 1€ 3AKOHOMEPHOCTH XHMITHECKHX 4 0 0 Bbub6muoreka LIOK https://m.edsoo.ru/7f41a636
peakiuii
1.3 IJICKTPONHTHHICCKAs AMCCOHAILH. 8 1 1 Bu6snuorexa ITOK https://m.edsoo.ru/7f41a636
XUMHUUYECKHE PEAKIIUK B PACTBOPAX
Wroro mo paznemy 17
Pasjnen 2. Hemeranibl U UX cOeJMHEHUS
2.1 Obias xapakTepHCTHKA XUMHYCCKHX 4 0 1 Bu6snuorexa ITOK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-Tpymmer. ["amorenst
2.2 OOmas XapaKTepUCTHKA XUMHYECKIX 6 0 0 Bubmorexa LJOK https://m.eds00.ru/7f41a636
aneMeHTOB VIA-rpynmel. Cepa u e€ coequHeHHS
OO01m1ast XapaKTepUCTUKA XUMUICCKUX
2.3 anemeHToB VA-rpynisl. A30T, hocdop u ux 7 0 1 bubnunoreka I{OK https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO6mras xapaKTepUCTHUKA XUMHIECKIX
2.4 anemeHToB IV A-rpynmsl. Yrinepon 1 KpeMHHHR 1 8 1 2 bubmuoreka L{OK https://m.edsoo.ru/7f41a636
WX COCJMHCHHUS
HWroro mo paznemy 25
Pa3znen 3. MeTasibl 4 MX cOeIMHEHUS
3.1 O611rie CBOWCTBA METAJIIOB 4 0 0 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
3.2 Baxelie MeTaIbl M UX COEINHEHHUS 16 1 2 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
Hroro no pasaeny 20
Pa3nen 4. Xumus u oKpy:kaomas cpeaa
4.1 ‘ BemecTBa 1 MaTepuanbl B )KU3HU YeJIOBEKa 3 0 0 bubarnoreka IIOK https://m.edsoo.ru/7f41a636
HUroro no pazueny 3
PesepBHOE Bpemst 3 1 0 bubmmnoreka I{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
KosmnuecTBo yacos
Ne Tema vDoKa K n DJIeKTPOHHBbIE HU(POBHIE
/i yp Beero OHTPOJIbHbBIE PaKkTHYeCKHue 06pA30BATETBHbIE PECYPCHI
padoThI padoTshI

1 Hpezver Xumuu. PO, XuMuu B Ku3H1 1 0 0 Bbu6mmorexa LIOK https://m.edsoo.ru/ff0d210c
yenoseka. Tena u BemecTsa

2 ITousaTHEe 0 METOIAX MO3HAHUSA B XUMUU 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «I[IpaBuia paboThl

3 B JIa0OpATOPUH U MPHUEMBI OOpAILICHHUS C 1 0 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHHEM

4 Hucrere BEIIECTBA M CMECH. Crioco0et 1 0 0 bubmmoreka [{OK https://m.edsoo.ru/ff0d26ca
pa3zaeneHus cmeceit
[IpakTuueckas padbora Ne 2 «Paznenenue

5 cMmecell (Ha mpuMepe OYMCTKH TOBAPCHHOM 1 0 1 bubmuoteka LIOK https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI M MOJICKYJIBI 1 0 0 bubnmoteka LIOK https://m.edsoo.ru/ff0d2a6c

7 XHUMUECCKHE SNEMCHTEL 3HAKH (CHMBOITbI) 1 0 0 bubmmoreka [{OK https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX DJIEMEHTOB

8 [TpocThie 1 CIIOKHBIC BEIIECTBA 1 0 0 bubnmoteka LIOK https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJIIPHOE YYCHUE 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumndeckas popmyia. BaneHTHOCTH aTOMOB 1 0 0 bubnuorexa LIOK https://m.edsoo.ru/ff0d2eae
XUMHAYECKHX JIEMEHTOB

11 OTHOCHTEIILHAA ATOMHAS MACCA. 1 0 0 bubaunorexa I{OK https://m.edsoo.ru/ff0d323c
OTtHocuTenbHAsI MOJIEKYJISIpHAs Macca

12 Maccosast 10115 XUMHHECKOTO /IEMEHT2 B 1 0 0 bubmunoteka 1OK https://m.edsoo.ru/ff0d350c
COCMHEHUH

13 ﬁ;’f;“ecm semectsa. Mot Monspras 1 0 0 BuGmmotexa LIOK https://m.eds0o.ru/f0d5230

14 DH3HUCCKHE U XMMHUECKHE ABICHHS. 1 0 0 bubmoreka IIOK https://m.edsoo.ru/ff0d37fa
XuUMHUYeCcKas peakius

15 Hpushaxu u YCIOBHS TPOTCRATHA 1 0 0 bubmuoreka IIOK https://m.edsoo.ru/ff0d3al6
XUMHYECKHUX PEeaKIIHii

16 3aKOH COXPAHEHMsT MACCHI BEIIECTS. 1 0 0 bubmoreka IIOK https://m.edsoo.ru/ff0d3b88
XHUMHUYECKUE YPABHEHHUS
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17

Brruncnenus Koam4ecTBa, MacChl BENIECTBA 110
YPaBHEHUSIM XUMUYECKUX PEaKLUU

bubmoreka IIOK https://m.edsoo.ru/ff0d5708

18

19

20

Knaccudukanus XUMHYEeCKUX peaKIIHii
(coenmuHeHwUsl, pa3IoKEeHHS, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHnukioneauct. O0o0IEeHue u
cHCTeMaTH3alus 3HaHUN

KonTtponbnas padora Nel no reme «BemectBa
1 XUMUYECKUEC PEAKIIUI

Bbubmnoreka IJOK https://m.edsoo.ru/ff0d3f34

bubanoreka IIOK https://m.edsoo.ru/ff0d40c4

bubanoreka IIOK https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

Bozmyx — cmech razoB. CocTaB Bo3ayxa.
Kucimopoa — 31eMeHT U POCTOe BEIIECTBO.
O30H

duznueckre 1 XUMUYECKHE CBOIICTBA
KHCIIOpOJia (peaKIIuu OKUCIICHUS, TOPCHHE).
TTousatue 06 okcumax

Crioco0bl osTy4eHus KUCI0Poia B
71a00paTOpPUU U IPOMBIIIIEHHOCTH.
[IpuMeHeHue kucnopoaa

TennoBoii 3 PexT XUMUIECKON peaKInu,
MOHSATUE O TEPMOXHUMHYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUUECKHUX PEAKIIUSIX

Tonnuso (He(dTh, yroiab U METaH).
3arpsi3HEHUE BO3/yXa, CIOCOOBI €ro
PEIOTBPALLICHUS

[IpakTuueckas padora Ne 3 o teme
«[lomyuenue n cobupanue KUCI0poAa,
U3Y4YEHUE €TI0 CBOMCTBY»

bubmmoreka LIOK https://m.edsoo.ru/ff0d448e

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4614

bu6mmoreka ITOK https://m.edsoo.ru/ff0d497a

bubmumoreka IIOK https://m.edsoo.ru/ff0d4790

bubmuoreka I{OK https://m.edsoo.ru/ff0d4c4a

bub6muoreka I1OK https://m.edsoo.ru/ff0d4ae2

27

28

Bonopoa — aneMeHT U npocToe BEIIECTBO.
Haxoxnenne B mpuponae

duznueckre 1 XUMHUYECKHE CBOIICTBA
Bojopoa. [Ipumenenne Bogopoaa

bubaunoreka I{OK https://m.edsoo.ru/ff0d4dd0

bub6muoreka IIOK https://m.edsoo.ru/ff0d4dd0

29

IloHATHE O KUCIIOTAaX U COIIX

bubanorexa I{OK https://m.edsoo.ru/ff0d50d2

30

Crioco0sI MoTy4eHus BOAOPOia B
nabopaTopuu

bubmoreka IIOK https://m.edsoo.ru/ff0d4dd0

31

[Ipaktnueckas padota Ne 4 mo Teme «Ilonyuenue
U coOupaHue BOAOPOa, U3yUEHUE Er0 CBOUCTBY»

Bubnmoreka ITOK https://m.edsoo.ru/ff0d4f42
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32 MonsipHbiit 006EM ra3oB. 3aKoH ABOTaapo 1 0 0 Bbubmmoreka ITOK https://m.edsoo.ru/ff0d542e
Berurcienust 00bEMa, KOJIMYECTBA BEIIECTBA Ta3a

33 TI0 €T0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA HIIH 1 0 0 bubaunoreka ITOK https://m.edsoo.ru/ff0d55a0
00BEMY
Beorurcienust 00bEMOB ra30B 10 yPaBHEHUIO

34 peaxIuy Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH 1 0 0 bubmmoreka ITOK https://m.edsoo.ru/ff0d5708
rasoB

35 dusnueckre 1 XUMUYECKHE CBOMCTBA BOIBI 0 0 Bubmnoreka ITOK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHMiA. [ToHsATHE 00 HHANKATOPAX 0 0 bubmmoreka ITOK https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopureins. HachimeHHbie u

37 HEHACHIIICHHBIE PacTBOPBI. MaccoBast oIs 1 0 0 bubaunoreka ITOK https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
IIpakTudeckas padora Ne 5 mo Teme

38 «[IpUroTOBJIEHHE PACTBOPOB C OMPEICTEHHON 1 0 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d5eba
MacCOBOH 10JIEW paCTBOPEHHOTO BELIECTBAY

39 Konrposkuas pabora Ne2 o reme «Kucnopox, 1 1 0 Bubmmoreka ITOK https://m.edsoo.ru/ff0d6342
Bonopoxn. Bona»

40 OKcHIbL: COCTaB, KIacCu(HKaInsi, HOMEHKIaTypa 1 0 0 Bbubmmoreka ITOK https://m.edsoo.ru/ff0d664e

41 TostyserHe i XMMHIECKHUE CBOHCTBA KHCIIOTHBIX, 1 0 0 bubmuoreka I{OK https://m.edsoo.ru/ff0d664e
OCHOBHBIX ¥ aM()OTEPHBIX OKCHJIOB

42 OcroBammsi: cocTas, Kinaccupuanys, 1 0 0 Bbubmnoreka ITOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [MoyueHne U XUMUYECKHE CBOMCTBA OCHOBAHUI 1 0 0 Bbubmmoreka ITOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctaB, Kiraccupukanusi, HOMEHKJIATypa 1 0 0 bubmmoreka L{OK https://m.edsoo.ru/ffOdfee2

45 [Mony4yeHne U XUMUYECKUE CBOMCTBA KUCIOT 1 0 0 Bbubmmoreka ITOK https://m.edsoo.ru/ff0dfee2

46 Coumn (cpeaune): HOMCHIIATYa, CIOCOOE! 1 0 0 Bubsmorexa LIOK https:/m.eds00.ru/00ad9474
HOJIyYEHUs, XHMHYECKUE CBOMCTBA
[pakTndeckas padota Ne 6. Pemenne

47 AKCIIEPUMEHTAIBHEIX 337a4 10 TeMe «OCHOBHBIC 1 0 1 Bbubarnoreka IOK https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX COCTUHEHHI

48 T'enerieckas cBAss MEx Ly iaccami 1 0 0 Bubmnorexa ITOK https://m.edsoo.ru/00ad9a50
HEOPraHMYECKUX COETUHEHNI

49 O060011IeHNE ¥ cUCTEMATH3alUs 3HAHUI 1 0 0 Bbubanoreka IIOK https://m.edsoo.ru/00ad9ch2

50 Kontponsuas padora Ne3 no Teme Q(E,HOBHHe 1 1 0 Bubnmoreka ITOK https://m.edsoo.ru/00ad9ela
KJIaCChl HEOPTaHUYECKUX COCTUHEHHI
ITepBbie MOMBITKH KJIACCH(DUKAINN XUMHUSCKUX

51 aneMeHTOoB. [loHATHE O rpyNIax CXOMHBIX 1 0 0 Bubmmoreka ITOK https://m.edsoo.ru/00ad9ffa
9IIEMEHTOB

52 [Mepnomudeckuii 3akoH u [leproandeckas cucrtema 1 0 0 Bbubmmoreka ITOK https://m.edsoo.ru/00ada52¢
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xuMHuUeckux snemeHToB JI. 1. Menaeneesa

53 [eproip1, TPYIITLL, TOATPYIIITHE 1 0 0 bubmmoreka ITOK https://m.edsoo.ru/00ada52¢
54 Crpoerue aTomMoB. COCTaB aTOMHEIX ANEP. 1 0 0 bub6mmoreka ITOK https://m.edsoo.ru/00ada342
M3otomnsl
CtpoeHue 3JeKTPOHHBIX 000JI0YEK ATOMOB
55 snemeHToB Ileproanueckoii cucremst /1. 1. 1 0 0 bubimoreka [TOK https://m.edsoo.ru/00ada6bc
Mengeneena
XapakTepuCTHKA XUMUYECKOT0 DJIEMEHTA TI0 €r0
56 nonoxxenuto B [leproanyeckoit cucreme /1. U. 1 0 0 bubnunoreka L{OK https://m.edsoo.ru/00ada824
Mengeneena
3nauenue [lepHoanecKoro 3aKoHa it Pa3sBUTHS
S7 HaykH U npakTukd. [. . MenneneeB — yu€HBIH, 1 0 0 Bbubaunoreka I{OK https://m.edsoo.ru/00ada96e
IE€aror U rpakIaHuH
58 ICKTPOOTPUATELHOCTS ATOMOB XHMHUHCCKHX 1 0 0 Bbubanoreka IOK https://m.edsoo.ru/00adaab8
JIIEMEHTOB
59 WoHHas XUMHYECKas CBSI3b 1 0 0 bubanoreka IIOK https://m.edsoo.ru/00adac34
60 KoBaseHTHas TOMSIPHASE XUMHIECKAS CBSI3b 1 0 0 Bu6muoreka LIOK https://m.edsoo.ru/00adaab8
61 KoBasnenTHas HenossipHast XUMHYECKas CBA3b 1 0 0 bubaunoreka ITOK https://m.edsoo.ru/00adaab9
62 Crelnedp OKUCIICHUS 1 0 0 bubmmoreka ITOK https://m.edsoo.ru/00adae28
63 OKHUCITUTENTbHO-BOCCTAHOBUTEBHBIC PEAKIINU 1 0 0 Bubmmoreka ITOK https://m.edsoo.ru/00adb076
64 OKHCIIUTENN U BOCCTAHOBUTEIIU 1 0 0 Bubmmoreka ITOK https://m.edsoo.ru/00adb076
65 KonrponbHas pabora Ned 1o Teme «Crpochue 1 1 0 Bbubmnorexa ITOK https://m.edsoo.ru/00adb486
aToMa. XUMUYECKAast CBA3b»
66 fﬁ;fg;lm’m ypok. Oo01meHHe 1 cHCTeMaTH3aNNA 1 0 0 Bbu6mmoreka LIOK https://m.edsoo.ru/00adb33c
PezepBHBIit ypok. O000IICHNE U CHCTEMATH3AIHS
67 3Hauuit torosas kouTposbsHas padora Ne 5 3a 1 1 0 Bbubmmoreka ITOK https://m.edsoo.ru/00ad9ch2
Kypc 8 kiacca
68 fgzzi?}’m yPOK. OBOGIIEHNHE  CHCTEMATH3AIMA 1 0 0 bubnmoreka ITOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 6
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9 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tema ypoka Bcero Kourpoanneie  Tlpaxruueckue 06pa301:3aTeﬂbHI:,1(:l) [E)ecypcm
padoThI padoThI
ITepuonnueckuii 3akoH. [lepuonnueckas
1 legfe(lz/[l; XHe;qu(:SIilng 3ne§[re)H;)(l)[B IF.CI/IE.l 1 0 0 buGnuorexa LIOK
https://m.edsoo.ru/00adb59e
Menneneena
, | oo s e ot 1 ; o BiomomaoK
https://m.edsoo.ru/00adb6b6
1050 (Vi (0):!

3 Knaccudukanus 1 HOMEHKIIaTypa 1 0 0 bubnuotexa [HOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunasl xuMuuyeckoii CBA3U U THIBI 1 0 0 bu6nuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTponbnas padora Nel mo teme

5) «IloBTOpEHue u yriyOiaeHue 3HaHUM 1 1 0
OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca»

6 Knaccudukanus XuMudeckux peakiuui mno 1 0 0 bubmuoreka [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

7 Horunte o rovorem  rereporenmas. ) 0 0 BuGmiorera 11K

https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

8 DakTOphl, BIUAIOIIKNE HA CKOPOCTh 1 0 0 bubmmoreka [JOK
XMUMHYECKON PEaKIy U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHUS

9 OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE 1 0 0 bubmmoreka [JOK
peaKiuu https://m.edsoo.ru/00adcade

10 Teopus 27EKTPOIIUTUYECKON JUCCOLMALIUH. 1 0 0 bubmmoreka [JOK
CuiibHbIE U clla0ble 3JICKTPOIIUTHI https://m.edsoo.ru/00adcd68

. but6mmoreka [IOK

11 HonHEie ypaBHeHHS peaiunii . 0 0 https://m.edsoo.ru/00add448
XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHHIM

12 B CBETE INpeACTaBICHUH 00 1 0 0 bubmuorexa LJOK

3H€KTpOHHTH‘ICCKOﬁ Jucconranumn

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHYECKHE CBOMCTBA COJIEN B CBETE

but6mmoreka [IOK

13 MPEJICTABICHHUA 00 IEKTPOIIUTUICCKOM https://m.edso0.ru/00addgb2
JTUCCOLIMAIIUT
14 [TonsiTie 0 TUApOIU3E CONeH bubmorexa LIOK
P https:/m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O0o01IeHre U cucTeMaTU3alus 3HaHUH https://m.eds0o.ru/00addd12
16 [Ipaktuueckas padora Ne 1. «Pemenue bubmuorexa [JOK
IKCIIEPUMEHTAIILHBIX 33134 https://m.edsoo.ru/00addbfa
7 Oneponmmeetan wccomia Bufimorera LIOK
P A HHALIL https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)»
18 OO6m1as XxapakTepuCTHKa rajJoreHoB. bubnuotexa [HOK
XUMHYECKUE CBOMCTBA Ha IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 o caolcrsa, moayaene Bubmiorera LIOK
> TTOIYH ’ https://m.edsoo.ru/00ade104
IPUMCHEHUE
20 Eﬁzim:i;?zo%ﬁogg Iﬁicigf;elie eHue eé bubmorexa LOK
Ly gtk https://m.edsoo.ru/00ade348
CBOMCTBY»
p | Domenemns e o Bumorera 0K
peardiu, A P A https://m.edso0.ru/00ade488
M30BITKE
29 OO6mras xapaktepucTrka 3J1eMeHToB VIA- bubmuotexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
23 Hovomsenme copu o6 cocmmeni buGaorexa LIOK
A p 4 https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOICTBA cephl
24 CepoBoaopoj, cTpoeHue, (pu3ndeckne u bubnuotexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00ade802
25 gumecnne n xmmtaeckie coofcrsa Bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XVUMUYECKUE PEaKIInu, JIeKAIUe B OCHOBE
2% MIPOMBIIIJICHHOTO CTI0Cc00a MOTydeHUsI bubnuotexa [JOK

CEepPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE
OKPYKAIOILEH CPelbl COCTUHEHUSIMH CEPhI

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JOJIU BBIXOJa

Bbubnuoreka LIOK

21 IPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
51 XapaKTEPUCTUK MeHTOB VA-
28 %illfillim. aAp;z)T ?ac;pociggzegnel pupoJIe bubmorexa LIOK
’ . ’ https://m.edsoo.ru/00adeea6
bu3nYeCKre 1 XUMUIECKHIE CBOHCTBA

29 AMMHUak, ero Gu3nYecKue 1 XUMUICCKUE bu6nuoreka [IOK
CBOWMCTBA, ITOJyYCHHE U IIPUMCHEHNE https://m.edsoo.ru/00adf004

2 dlonyueme avmmasa, wysene éro Bubmorera LIOK

- ’ https://m.edso00.ru/00adf180
CBOICTB»

31 A3oTHas Kucaorta, eé GusndecKkue u bubnmnoreka HOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUS

32 B KaYECTBE MUHEPAIbHBIX YI0OpEHUH. bubnmnoreka [HOK
XUMHUYECKOE 3arpsI3HCHUE OKPYIKAFOIICH https://m.edsoo.ru/00adf518
Cpebl COeTMHEHUSMHU a30Ta
() . Okcny, V)u Has

33 KI/IOC(j'Iq())(”)[E gngntjlle%);:? Slp;n(w)qec?;;zbop ) bubmorexa LHOK

L https://m.edso0.ru/00adf68a
CBOICTBa, MOJIYICHUE
Hcnonb3oBanu TOB B KaUeCTB
34 MI(/:IH(e)ga;(I:HaHX }e/n(l())%(;)%lam(:i 3ar2113$[e3:{eHeHe bubmorexa LHOK
. ’ https://m.edso0.ru/00adfc20
IpUPOIHOM cpenbl pocharamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuorexa [JOK
Gu3nyeckre 1 XMMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux Gpusndeckue u
XUMHYCSCKHE CBOMCTBA. DKOJIOTHUCCKHE butbmmoreka [IOK

36 .
po0JIeMbl, CBS3aHHBIE C OKCUIOM YIJiepoJia https://m.edsoo.ru/00adfebe
(V)

37 VYrosnbHast KUCHOTa U €€ CONu bubmorexa TTIOK

https://m.edso0.ru/00ae006¢
o
| s o e Busnorea 0K
. " https://m.edso0.ru/00ae027¢e
KauectBennast peakuus Ha KapOOHAT-HOH
[TepBoHavanbHBIC TOHATHS 00 OPTaHUYECKHUX bubnuotexa [JOK

39 )

BEILIECTBAX KaK O COSJAMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e

40 Kpemnuii u ero coenuuenus Bubmorexa HOK

https://m.edso0.ru/00ae080a
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[IpakTuyeckas padora Ne 5. Pemenue

but6mmoreka [IOK

41 OXCTICPHMEHTAIIBHbIX 3@t 10 TeMe https://m.edsoo.ru/00ae0bf2
«Baxxuelme HeMeTauIbl U X COSTUHEHUS

42 KoHntponbnas padora Ne3 mo teme bubmuorexa [JOK
«BaskHEHIIIHEe HEMETAJIbI i UX COCIMHEHIUSDY https://m.edsoo.ru/00ae0el8
OO6m1as XxapakTepucTUKa XUMHUUECKUX
3JIEMEHTOB — METAJNIOB. MeTannmdyeckas bu6nuoreka [IOK

43 .

CBSI3b M METAITMYECKAsI KPUCTAIITUYCCKAST https://m.edsoo.ru/00ae103e
pemérka. PU3nyecKre CBOMCTBA METAJIIIOB

o | e ko e B LOK

https://m.edso00.ru/00ae1156
METaJIOB
OO6mue crocoObl MOTy4YeHUSI METAJLIOB.

45 CrmuiaBbl. Beranciienus o ypaBHEHUSAM bubnuotexa [HOK
XUMHYECKMX PEaKIUii, €CIIH OJUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJICPXKUT MPUMECH

46 [TonsiTHE O KOPPO3UHU METATIIOB bubmorexa LHOK

https://m.edso00.ru/00ae1278
bu6mmoteka [IOK

47 Lenoureie metans! https://m.edso00.ru/00ae14b2

48 OKcuIBI ¥ THAPOKCHIBI HATPHS U Kalus bubmmorexa LIOK

https://m.edso00.ru/00ae14b2

49 [I{erouHO3EMENBHBIE METAIUIBI — KAJIbLUN U bubnmnorexka HOK
MarHuit https://m.edso00.ru/00ae15e8

50 Baxneimnme coemmHEHNS KaJIbITHI Bubmorexa IIOK

https://m.edso00.ru/00ae15e8

51 O0001IeHne U cUCTEMAaTU3AIINS 3HAHUI

52 JXéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs bubmorexa LIOK

https://m.eds00.ru/00ae1886

53 [IpakTuueckas pabora Ne 6 o Teme bu6muoreka [JOK
"X€cTKoCTh BOABI U METOABI €€ yCcTpaHeHus" https://m.edsoo.ru/00aelae8

. bubmuorexa [{OK

>4 AmoMHHHi https://m.edso0.ru/00aelc64

55 AmMdoTepHbIe CBOMCTBA OKCHA U bubnuotexa [JOK
THJPOKCHIA https://m.edsoo.ru/00aelc64

56 Keneso bubmuorexa [{OK
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https://m.edso0.ru/00ae1d86

Oxkcuapl, THAPOKCUIBI U coyn xkene3a (1) u

bu6nmoreka [IOK

S xenesa (111) . https://m.edso0.ru/00ae35e6
58 O06o0011eHne U cucTeMaTU3alus 3HAaHUN 1
S oxenepmenTatmN s0ton 0 Teve ) ubmiorexa LIOK
N https://m.edso00.ru/00ae3de8
«BakHelme MeTamibl U UX COSIUHEHUSD)
Boruncnenus no ypaBHEHUSIM XUMHUYECKHUX
60 wibmre i coxeprt npuecn. ) Bu6morera LLOK
N https://m.edso00.ru/00ae1750
Brruncnenus MaccoBoi 1011 BBIXOJa
IPOAYKTA PeaKuu
61 O06o001eHne U cucTeMaTu3alus 3HaHUN 1
62 KonTponbnas pabora Ne4 mo teme 1
«Baxuenme MeTayIbl U KX COEIUHEHUS))
63 BemectBa 1 Mareprainsl B IOBCETHEBHOM 1 bubnnorexka HOK
KU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLEH 1 bubmuoreka [JOK
cpebl https://m.eds00.ru/00ae4270
65 Ponp XxMuM B pelIEHNH SKOJIOTHYECKHUX 1 bubnmnorexka HOK
npoOsieM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [JOK
CHCTEMaTH3aIus 3HAHHUH https://m.edso0.ru/00ae0d0a
g | Eet e RS e | Bumorera 10K
CHCTEMATHIAIAS SHAHMT https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHNE U 1 bubmuoreka [JOK
CHCTEMaTH3aIHs 3HAHHUIHA https://m.edso00.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIHOHEpHOE 00IIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «lIpocBemnienue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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