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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma Mo XMMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABJICHA HAa OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, npezacraBieHHbBlx B ®I'OC OOO, a Ttakxke Ha OCHOBE (QenepanbHOl paboueit
nporpaMmbl BOCHHUTAHHUA U C y‘-IéTOM KOHOCIIHU IPCIOJaBaHUs yqe6H0r0 npeameTa «XuMus B
oOpa3oBaTeNIbHBIX opranm3amusx Poccuiickoit @enepamum.

[Iporpamma mo xwMHuM Aa€T TpPEACTaBICHUE O IENsIX, OOmel crparerun OOy4YeHHs,
BOCIIMTAaHUS ¥ Pa3BUTUS OOYYArOIIMXCSl CpEeACTBaMU y4eOHOTO TpPEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEMETHOE COJIEpXKAHKWEe, TPEAYCMATPUBAET pPACHpEleNieHHe ero Mo Kiaccam M
CTPYKTYPUPOBAHUEC 110 pasacjiaM U TEMaM IIpOorpaMmbl 110 XUMHUH, OMMPECACIIACT KOJIUYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKH COJACPKaHNA, PCKOMCHAYCMYIO IIOCICAOBATCIIBHOCTL H3YUCHUS
XUMHHM C Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW OOYJaroIIuXCs, OTPENENIeT BO3MOXKHOCTH TpEeaMeTa Ul peau3aliin
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOHW 00pa30BaTelNbHON MPOTpaMMBl Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKkKe TPeOOBaHMI K pe3yibTaTaM OOydeHHsI XMMUU Ha YPOBHE
Heﬂeﬁ HU3YydCHHUA TNPEAMETa ©W  OCHOBHBIX BH/I0B y‘-IC6HO -II03HaBaTEILHOU ACATCIIBHOCTHU
00y4JaroIIerocs mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHWE XMMHHU CIY)KHT OCHOBOH JUIi ()OPMHPOBAHUS MHUPOBO33PEHHUSI OOYUAIOMIETOCS, €ro
MIPEJICTaBICHU O MaTepUaJIbHOM €IUHCTBE MHUpA, BAXKHYIO POJIb UTPAIOT (POpMUpPYEMble XMUMHEH
MNpEACTAaBJICHUA O B3aUMOIIPCBpALICHUAX DHCPTUH U 00 OBOJJIONMH BCUICCTB B MPUPOAEC, O IYTAX
pelIeHus r100aNbHBIX MPOoOJIeM YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUYECKOM,
MUIIEBOH U YKOJIOTHYECKON 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealin3allid BO3MOXKHOCTEH UIsl caMOpa3BUTHS U (OPMHUPOBAHUSA KYJIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMHUPOBAHWE MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEH O0O0YyJaromimxcs,
HABBIKOB MX CAMOCTOSITEIbHON Y4eOHOM NeSATEIbHOCTH, IKCIIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KM3HH, TaK U B IPO(GECCHOHATIBLHON JesITeNbHOCTH;

3HAKOMHUT CO crenu(pUKON HAyYHOTO MBINIJICHUS, 3aKJIa/IbIBA€T OCHOBBI I[EJIOCTHOIO B3IJIsLIA
Ha €IMHCTBO NPHUPOJABI U UYEJIOBEKa, SBISETCA OTBETCTBEHHBIM JTanoM B (GOpMHUPOBaAHUH
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

CrocoOCcTByeT (POPMUPOBAHUIO LICHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAyYHBbIM 3HAHUSM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJOTHYECKOe 00pa3oBaHNe 00YUarOIIUXCSl.

JlanHble HampaBlieHHsT B OOYYeHHHM XUMHUHU OOECIEUMBAIOTCS CHEHU(PHUKON coaepx aHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS MEAarornyeckd aganTHUPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHUE
0OyYaloUIUMUCSI CUCTEMBl MEPBOHAUYATIBHBIX TMOHATUNA XHUMHH, OCHOB HEOPraHMYECKON XUMHUU H
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHATUN OPTaHUYECKON XUMUU.

CrtpykTypa colepkaHusi MPOTrpaMMbl MO XUMHU CQOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja k e€ uzyuenuro. CojeprkaHue CKIaJAbIBACTCS U3 CUCTEMBI MOHATUH O XUMUUYECKOM dIIEMEHTE
M BEIIECTBE M CHUCTEMBI MOHATHH O XUMHUYECKOW peakiuu. OO0e 3TH CUCTEMBI CTPYKTYpHO
OpPraHW30BaHbl MO MPHUHIMITY MOCIEJOBATENIFHOTO PAa3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKHX
MIpeJICTaBICHU PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4YEeHHsI O CTPOSHUH aToMa U XUMHYECKOH CBSI3H;

— MpeACTaBIECHUH 00 ANIEKTPOIUTUUECKOM TMCCOIMALINY BEIIECTB B PaCTBOPAx.



Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HSMIUPHUYECKH TMOIYYCHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO YPOBHS K JAPYrOMY, BBITIONHSS
GyHKIMH OOBSCHEHUS W TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS M BO3MOYKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U MTOTYYCHUS U3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl 1O XHMHH CIOCOOCTBYeT (HOPMUPOBAHHIO NPEACTABICHUS O
XMMHUYECKOM COCTaBIIOIICH HAydyHOM KapTHHBI MHpAa B JIOTUKE €€ CHCTEMHOM IIpUPOJBI,
[IEHHOCTHOTO OTHOIIEHHSA K HAyYHOMY 3HAHUIO M METOJlaM IO3HaHWs B Hayke. M3ydeHue XuUMUu
MIPOUCXOAUT C MPUBJICUCHUEM 3HAHUW M3 paHEe M3YUYCHHBIX YU4EOHBIX NpeaMeToB: «OKpyKaroluii
Mup», «buosnorus. 5-7 kinacce» u «dusuka. 7 Kaacey.

[Ipy u3ydeHUM XUMHUU MPOUCXOIUT (POpMUPOBAHUE 3HAHUN OCHOB XMMHYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JEATEIILHOCTH YeJIOBEKa M KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/laya Y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI
XUMUYECKUX 3HAHUM — BaXHEHIMX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUECKHX MOJIOKEHUH,
JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, si3bIKa HAYKH, B MPUOOIICHUN K HAyYHBIM
METOJIaM TIO3HAHUS TIPU U3YyYEHUHU BEIECTB U XUMHYECKUX PEaKkluid, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHUW W HMX TNPUMEHEHMH B  y4eOHO-TIO3HABATEIILHOW H  y4eOHO-
HCCIIEIOBATENIbCKON JIESTEIbHOCTH, OCBOGHUU IpaBWJI 0€30MacHOro oOpallleHusl C BEIleCTBaMU B
MMOBCEAHEBHOM KU3HU.

[Ipy wW3ydeHMH XMMHHM Ha YpPOBHE OCHOBHOIO o0OIIiero oOpa3oBaHHS Ba)KHOE 3HAu€HUE
MPUOOPENH TaKUe 1, KakK:

— (opmHpoBaHHE HHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYIHMUYECTBY, CaMOCTOSITEIIPHOMY NMPUHATHIO PEIICHUM, CTOCOOHON alanTUpoBaTHCS K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HamnpaBJICHHOCTh OOYYeHHMsI Ha CHCTEMaTUYECKOe NPHOOIIEHUE OO0yJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATENbHOM NEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— of0ecneyeHWe YCIOBUM, CIIOCOOCTBYIOIHMX MPHUOOPETCHUIO OOYJarONIUMHUCS OTIbITa
pazHoOOpa3HOM JeATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIOUYEBBIX HAaBBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue oOmel (yHKIMOHAIBLHOW U €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, B TOM
YHCclie YMEHUN OOBSICHATH M OLIEHUBATH SIBJICHHUS OKPY)KAIOILIEro MHUpA, UCTHOJIb3ysd 3HAHUS U OIIBIT,
MOJIyYE€HHBIE TIPU U3YUYEHUU XUMUU, IPUMEHITh UX TPU PELICHUU MPOOJIeM B MOBCEAHEBHON JKU3HU
U TPYAOBOH IEATEIbHOCTH;

— (opmupoBanue y oOy4yaroUIuxcs T'YMaHHUCTUYECKUX OTHOIICHWH, MOHUMAaHHUS HEHHOCTU
XMUMHYECKUX 3HAHUH [UIsi BBIPAOOTKH SKOJOTHMYECKH I1€JIeCOO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JESATEILHOCTH B LIEJISIX COXPAHEHHUs CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOJIHON Cpebl;

— pa3BUTHE MOTHBALIMU K 00Y4EHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCHHTAHUIO HA
OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HAMPaBJICHHOCTH JAIbHEHUIIETO 00yUYeHHUSI.

OO01mree 4yuCIIO YacoB, OTBEACHHBIX S M3YYEHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hexmenwo), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).

COJAEPKAHUE OBYUYEHUA
8 KUIIACC
IlepBoHayaibHbIEe XUMHYECKHE TOHSITHS
[Ipeamer xumuu. Posib XUMHUU B )KU3HU YeslIOBEKa. XUMHUsI B CUCTEME HayK. Terna U BellecTna.
@du3nueckre CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHE 0 MeTonax MO3HaHUs B
xumud. YucTteie BemecTBa u cMecu. CriocoObl pa3ielieH s CMecei.



ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThI. CUMBOJIBI XUMHUUYECKHUX 3J€MEHTOB. [IpocThie 1
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckas Gopmyna. BalleHTHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocTana BemlecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHAA MOJIEKYJIApHas Mmacca. MaccoBast
JI0JISI XUMUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Moab. MonsipHas macca. B3anMOCBsA3b KOJIMYECTBA, MACCHl U YHCIIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacd€érel o hopMysiaM XUMHYECKUX COCTMHCHHIA.

dusznueckue M XUMHUYECKUE SIBJICHMs. XHUMHUYECKas peakuuss U e€ MPU3HAKU. 3aKOH
COXPAaHEHHUs MAaCChl BEIISCTB. XHMHUYECKHE ypaBHeHUs. Kiraccmpukanus XUMHYECKHX peaKiui
(coenuHEeHMS, pa3IoKEeHUS, 3aMEIICHHUs, OOMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHYECKOH TMOCYIOW, MpaBWIaMH pabOThl B JIA0OpATOPUU U TpUEMAMU
oOparieHuss ¢ J1abopaTopHBIM O00OPYIOBAHUEM, M3y4YE€HHE M ONHUCAaHWE (PU3NYECKUX CBOUCTB
00pa3IoB HEOPTraHWYECKUX BEIIECTB, HaOmoAcHHE (DU3MdecKux (TUIaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYINKE, KAIEHHE U KOHJEHCAIMs BOJbBI) M XUMHUYECKHX (TOpEHHUE CBEYH,
MPOKaJUBaHUE MEIHOW TPOBOJIOKH, B3aMMOJICHCTBUE MeJla ¢ KUCIOTOW) sIBJICHM, HAOMIOACHUE
OTIMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pasyiokKeHHe caxapa, B3auMOJCHCTBUE
CEepHOM KHUCIOTBI C XJopuaoM Oapusi, pasznoxenue ruapokcuaa meau (II) mpu HarpeBanum,
B3aUMOJICICTBUE kene3a ¢ pacTBopoM coi meau (Il), n3ydenue cmocoOoB pasneneHus cMeceil: ¢
MMOMOIIIBI0 MarHuTa, (UILTPOBAHHE, BBIIAPUBAHWE, MUCTWIIAIUA, Xpomatorpadus, MpoBEICHUE
OYHMCTKH TIOBAPEHHOW COJIM, HAOMIO/IEHNEe W OINHUCAaHWE PE3yIbTAaTOB TPOBEICHUS OTIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHST MACChl, CO3/IaHUE MOJIEIeH MOJIEKYI (IIIapOCTEPKHEBHIX).

BaxuHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopom — »3JI€MEHT W MNpPOCTOE BELIECTBO.
Haxoxxnenue kuciopoma B mpupoje, (pu3Wyeckue M XUMHYECKHE CBOWCTBA (pEeakiud TOPCHHS).
Oxkcunpl. [lpumenenne xucimopoma. CrnocoObl TMOJydeHUs KUCIOpoAa B JIabOpaTopuul U
npoMeblnieHHocTH. KpyroBopoT kucimopoaa B mpupone. O30H — auioTponHas MoIuduKanus
KHCJIOPO/1a.

TeroBoit 3ddexkr XuMHYECKON peakluud, TEPMOXMMHUYECKHE YpaBHEHHUS, OK30- U
SHAOTEPMHUUYECKHE peakuuu. TOmIMBO: Yrojb M MeETaH. 3arps3HEHHE BO31yXa, YCUJICHHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bonopon — anemeHT u npoctoe BemectBo. Haxoxaenue Bogopoaa B mpupojie, pusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MonyyeHus. KucinoTsl u comnu.

MoutsipHblii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHHSIM.

Odusnyeckue CcBOWCTBAa BojAbl. Boma kak pactBoputenbs. PactBopel. HackliienHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBoprMOCTh BemiecTB B Boje. MaccoBasi 1011 BEIIECTBA B pacTBOPE.
Xumnueckue cBoiicTBa Bojabl. OcHoBaHus. Poyib pacTBOpOB B NPHUPOAE U B KU3HU YEIIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne NpupoaHbIixX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccudukanuss Heopranmyeckux coeauHeHuidt. Oxcugpl. Kitaccuukanus OKCHAOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecosieoOpasyromue. HomeHknarypa
OoKcUJI0B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHne okCcuaoB.

OcHoBanusi. Knaccudukanus oOcHOBaHMM: IIENOYM U HEPACTBOPUMBIE OCHOBAHHS.
Homenkmarypa ocHoBanuil. ®dusznueckne M XUMHYECKHE CBOMCTBAa OCHOBaHuW. [lomydeHue
OCHOBAaHHII.

Kucnotel. Knaccuduxarus kuciaor. Homenknatypa kucinor. Du3ndeckue M XUMUYECKHE
cBoiicTBa KucioT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenxknarypa coneil. @usnueckue 1 XUMHYECKUE CBOMCTBA coliel. [lomyduenue conen.

I'eneTnueckas CBsI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE OTpeEJCNICHUE COJICpXKaHUS KHUCIOpOJa B BO3MyXe, IMOJyueHHUE, COOHMpaHue,
pacro3HaBaHWEe ¥ U3yYCHHE CBOWCTB KHCIOPOJa, HAOIIONEHHE B3aUMOJICHCTBHSA BEIIECTB C
KHCJIOPOJIOM M YCIIOBHS BO3HHMKHOBEHHMS M TMpEKpalleHuss ropeHus (1Mokapa), 03HAKOMIICHHE C
oOpa3iiaMu OKCHJIOB U OTIMCAHHWE WX CBOMCTB, MOJIydeHUE, COOMpAHHE, PACIIO3ZHABAHUE U U3YUCHUE
CBOMCTB BOjJIOpoJa (TopeHue), B3auMojieicTBHEe Bojgopojna ¢ okcuaoM wmeau (l1) (Bo3moxkHO
WCIO0JIb30BAaHME BHJICOMATEPHANIOB), HaONO/IeHuE OOpa3IOB BEIIECTB KOJUYECTBOM | MOJb,
HCCIIEIOBaHUE 0COOEHHOCTEN paCTBOPEHMS BEILIECTB C Pa3IMYHON paCTBOPUMOCTBIO, IPUTOTOBIICHUE
pacTBOPOB C OMPEAEIEHHON MAcCOBOW JOJIEM pAacTBOPEHHOTO BEUIECTBA, B3AMMOACHCTBUE BOIBI C
MeTa/ulaMu (HaTpueM M KaJbIieM) (BO3MOYKHO HCITOJIB30BAaHHUE BUICOMATEPHAIIOB), UCCIEIOBAHUE
00pa3I0OB HEOPraHMYECKHX BEIIESCTB PAa3JIMYHBIX KJIAcCOB, HAOMIOJCHHE W3MCHEHUS OKpACKU
MHJUKAaTOPOB B pPacTBOpax KHUCIOT U IIejoueH, n3ydeHue B3aumojeiictBus okxcuaa memu (1) c
pacTBOPOM CEPHOM KHCJIOTBHI, KHCJIOT C METa/VIaMH, pPEaKUUid HEeUTpaIU3aluu, TIOJydeHUE
HEPACTBOPUMBIX OCHOBAHMUM, BHITECHEHHE OJHOTO METajlyla JIPYrUM M3 PacTBOpa COJH, pelIeHUE
AKCIIEPUMEHTANIBHBIX 3a/a4 1o Teme «BakHelnme Ki1acchl HeOPraHUUECKUX COETUHEHUIN Y.

IMepuoguyeckuii 3akon u Ilepuoagmueckass cucrema xumMudeckux 3jemeHtos /I. H.
MengesieeBa. Ctpoenne aToMoB. XMMHYeCKasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKHA KiIacCU(UKAIIMU XUMUYECKUX d1eMeHTOB. [loHsATHE O rpymnmax CXOIHBIX
2JeMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMENIbHBIC METaJUIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepnoanueckuit 3akoH. [lepuonnueckas cucrema xumuyecknux anemeHToB . . Menneneesa.
KopoTronepuonnas u nmuaHoniepuoHas Gpopmer [leproandeckoii CHCTEMBl XUMUYECKUX DJIEMEHTOB
J. U. MenneneeBa. I[lepuoasl u rpynmbl. PHU3MYECKUN CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB
MIEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DinekTpoHbl. CTpOEHUE AJIEKTPOHHBIX
000710ueKk aTOMOB MepBbIX 20 XUMUYECKUX 3JIeMeHTOB [lepronnyeckoit cucremsl /1. V1. Menneneena.
XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTa Mo ero mnojoxxkeHuto B Ilepuommueckoit cucreme JI. U.
Meunneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XHMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPpyIIaM U IEPHOIaM.

3nauenue [lepuognueckoro 3akoHa u [lepnoanueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [. . MeHnneneeB — y4€HbIi U rpakJaHUH.

Xumuyeckas cBs3b. KoBasienTHas (MOJISpHAS U HEMOJIIPHAs) CBS3b. DIIEKTPOOTPULIATEIBHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBSA3b.

Crenenp okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iponeccel okuciaeHus u
BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

n3ydeHre oOpas3loB BEUIECTB METAJIOB U HEMETAJIOB, B3aUMO/JICHCTBIE THAPOKCH A IIMHKA C
pacTBOpaMu KUCJIOT U LIEN0YEH, MPOBEACHUE ONBITOB, MILTIOCTPUPYIOLIUX IPUMEPbI OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX pEaKIuil (ropeHne, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mescnpeomemmnuoie céazu

Peanuzanus MexXnpeIMeTHBIX CBA3€H IPU U3YUYEHUH XUMHHU B 8 KJIACCE OCYILECTBIIAETCS Yepes
UCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYyYHBIX TOHATUN, TaK W TIOHATUH, SIBISIFOIIUXCS
CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO 1UKIIA.

OO01ue ecTecTBeHHO-HAYYHBIE MOHSATHUS: HAYYHBIA (DAaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJM3,
CUHTE3, KIacCHU(HKAIHS, TEPUOINIHOCTD, HAOII0ICHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE,
MO/IeNb, SIBJICHUE.



@dwusmuka: Marepus, aToM, DOJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHA, HW30TOIHI,
PanMoaKTUBHOCTb, MOJICKYIIA, IIEKTPUYECKHIA 3apsij, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, PU3NUECKUE BETUUNHBI, €TUHHUIIBI HN3MEPEHHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpPAIIbI, TOPHBIE MOPOJIBI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo u XuMH4YecKasi peakuusi

IIepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHToB . Y. Menneneesa.
CrpoeHue atoMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKUX HJIEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, KaJlus, KaJbLiUd M HMX COEIMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM D3JIEMEHTOB B
[Iepunoanueckoil cucTteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XHMHUYECKOM CBA3M. THIBI KPUCTAJUIMUECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIMYECKON PEIIETKN U BUAA XMMHUECKOHN CBS3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPIraHUYECKUX BEUIECTB. XMMHUECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K pa3IUYHbBIM KJaccaM HEOpPraHWYeCKUX COEIUHEHHH, TeHeTH4YecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKMX peakUuid MO pa3iMyHbIM HpHU3HaKaM (10 4YMCIy U COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEINIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENeHEe OKHCIIeHUs
XUMHYECKUX DJIEMEHTOB, 10 0OpPaTUMOCTH, MO Y4aCTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUYECKUE
peaxkuu, TepMOXUMUYECKHE YPaBHEHUS.

[TonsitTne o ckopoctn xumuueckod peakuuu. lloHsTne 006 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHe 0 TOMOreHHbIX U reTeporeHHbIX peakuusx. [loHsTue o karanuse.
[TonsiTe 0 XuMUYeckoM paBHOBecHuU. DaKTOPHI, BIMSIONINE Ha CKOPOCTh XUMUYECKOW peaklud U
MOJIOKEHHE XMMHYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE — PEAKLUU, OJCKTPOHHBIA  0OajaHC  OKUCIMTEIHHO-
BOCCTaHOBUTENbHONH peakuuu. CocTaBleHHE YpPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON AMCCOLUAIMK. OJIEKTPOJIUTH U HEIEKTPoJuThl. KaTuonsl,
aHUOHBI. MeXaHH3M JHCCOLMALMK BELIECTB C Pa3jIMYHbIMH BHJIAMU XUMHUYECKOUW cBsi3u. CTemneHb
nuccouuanuu. CUbHbIE U c1a0ble SJeKTPOJIUTHI.

Peakuuu monHoro oOmeHa. YcioBUS HPOTEKaHUS pEaKUUd HOHHOTO OOMeEHa, MOJHbIE U
COKpall€HHbIE HOHHBIE ypaBHEHMs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUW M COJEH B CBETE
MIpe/ICTaBICHU 00 IEKTPOIUTUYECKOM Tucconnanuu. KauecTBeHHbIe peakliuy Ha HOHBL. [loHsTHE O
TUAPOJIU3E COJICH.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C MOJICJISIMHU KPUCTANINYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIOB
U HeMmeTalyioB (rpadura W anMasa), CJIOKHBIX BEIIECTB (XJIOpHJAa HATpHUs), HCCICIOBAHUE
3aBUCHUMOCTH CKOPOCTH XUMUYECKOUW peakiliu OT BO3JICHCTBUS Pa3IMUHbIX (DaKTOPOB, UCCIIEIOBAaHUE
IEKTPONPOBOJHOCTH PAacTBOPOB BEILIECTB, IpoLecca IUCCOLMALMUA KHCIOT, LIEN0Yed U cojel
(BO3MOXKHO HCIIOJI30BAaHHE BHUJIEO MAaTEPUAIIOB), IPOBEAECHUE OTBITOB, MIUTFOCTPUPYIOIIMX MPU3HAKU
NPOTEKaHMsI peakiiii HoHHOTO oOMeHa (0Opa3oBaHue Ocajika, BbIEIECHHE ra3a, 00pa3oBaHUE BOIbI),
OMBITOB, WIIOCTPUPYIOIIUX NPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui (ropeHue,
peakuuu paslIOKEHUS, COEAWHEHHUs), paACO3HABAHME HEOPraHMYECKHUX BEIIECTB C IOMOUIBIO
Ka4eCTBEHHBIX PEAKIIUN HA MOHBI, pellIeHUE SIKCIIEpUMEHTAIbHBIX 33a/1a4.

HemeTtanibl U X cOeTUHEHUS

OOmiast xapakreprcTuka rajoreHoB. OcoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pPHbIE CTETEHU
okucnenus. CtpoeHune M (U3MUYECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOMcTBA Ha ImpHuMepe Xjopa (B3aUMOJICWCTBHE C METaJUIaMH, HEMETaUlaMH, ILIEeJI0YaMu).



XnopoBojiopon. ConsiHas KUCIOTa, XMMHUYECKHE CBOWCTBA, MOJIyueHUE, NpuMmeHeHue. JlelicTBue
XJIOpa WU XJIOPOBOJOPOJA Ha OpPraHu3M 4YeJjoBeKa. BakHelluue XJIopuabl MU HUX HAXO0XKICHUE B
IIPUPOJIE.

OOmast xapakrepuctuka »s1eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CrtpoeHue U (HU3UYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMKA KHCIOPOJIa U Cepbl. XUMHUYECKHE CBOWCTBA CEPHI
CepoBojiopo, cTpoeHHe, (pU3NUecKue U XUMHUUecKue cBOoMcTBA. OKCHUIBI Cephbl KaK MPeICTaBUTENN
KACIOTHBIX OKcHaoB. CepHasi KHCIOTa, (U3WYECKHEe M XUMHYECKHME CBOMCTBa (00mme Kak
MIpE/ICTaBUTENs Klacca KUCIOT U creurduueckue). XUMUUYECKHE pPEaKlUU, JIeKallue B OCHOBE
IIPOMBIIIJIEHHOTO CcHoco0a mnojydeHus: cepHoil kuciotbl. [Ilpumenenue cepHoil kucinotbl. Comu
CEpHOM KHCJIOTHI, Ka4eCTBEHHAsI peakius Ha cyabpaT-uoH. HaxoxmeHue cepsl U e€ coeMHEHHI B
npupoe. XUMHUECKOE 3arpsiI3HEHUE OKPYKAIOLIEH Cpe/ibl COEAMHEHUAMHU Cepbl (KUCIOTHBIE JI0KIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIIICHHS.

OOmass xapakrepucTuka 31aeMeHTOB VA-rpynnbel. (OcCoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTETNIEHU OKHUCIIEHUs. A30T, paclpoCTpaHEHUE B IpUPOJE, (pU3HUecKre U XUMUYECKHE
cBoiictBa. KpyroBopor asora B mpupone. AMMHUaK, ero (usnueckue M XUMHYECKHUE CBOMHCTBA,
noyiyueHue U npuMmenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMHUUYECKUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakivs Ha HOHBI aMMOHHUS. A30THas KHCIOTa, €€ MOoJydeHue, (U3NYECKue H
XUMHUYECKHe CcBoHcTBa (oOmiMe Kak MpeAcTaBUTEeNsl Kiacca KUCIOT U cHeruuyecKue).
Hcnonb30oBaHne HUTPATOB U COJIEHl aMMOHHUSI B KaueCTBE MHHEpAIbHBIX yIoOpeHHil. XuMHuueckoe
3arpsi3HeHNE OKpYXKarollel cpellbl COeAMHEHUSIMHU a30Ta (KUCIOTHBIE J0XKIU, 3arps3HEHNE BO3AyXa,
mo4Bkl ¥ BoA0EMOB). Docdop, amoTponHbie Moaudukanuu Gocdopa, GU3NIECKUE U XUMUUYECKUAE
ceorictBa. Oxcun docdopa (V) m dochopnas kucnora, ¢uznyeckue W XUMHUUYECKHE CBOWCTBA,
nonydeHue. Mcnonp3oBanue pocdaTtoB B KauecTBE MUHEPAIBHBIX YI0OpEHUH.

OO6mrast  xapakrtepuctuka d37MeMeHTOB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHU OKHCIEHHS. YTIEpoJ, alJIOTPONHbIE MOAM(UKAINK, PAaCIpOCTPaHEHUE B
npupojie, GuU3NUecKre U XUMHYECKHEe CBOWCTBa. AnmcopOums. KpyroBopoT yriepona B mpupoje.
Oxcuapl yriaepoaa, ux (pusmMyeckrue U XMMHUYECKHWE CBOICTBA, NEHCTBHE Ha KUBBIE OPraHU3MBIL,
MOJIydYeHHEe W TMPUMEHEHHE. JKOJOTHYeCKHe MpoOsieMbl, CBsi3aHHbIe ¢ okcuaom yriepoaa (1V),
TUI0Te3a IM00aJbHOr0 MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3(pdekT. YronpHas kuciaora u e€ co,
ux Qu3nyeckrue M XMMUYECKUE CBOICTBa, MOJyueHHe U npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uOoHKI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHMYECKHUX BEUIECTBaX KaK O COEIUMHEHHUSX Yriepoja
(MeTaH, 3TaH, ATUJIEH, allETUJICH, ATAHOJ, TTUIEPUH, YKCYCHas KucioTa). [IpuponHbie HCTOUYHUKU
yIIEBOJOPOJOB (Yroib, MPUPOIHBINA ra3, HE(PTh), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb B
ObITYy W NpPOMBIIUICHHOCTH. [loHATHE O OHOJOTMYEeCKH BaXKHBIX BEIIECTBAX: >KUpPAX, OenKax,
yriaeBoJax — M HMX pPOJM B JKM3HM YeloBeka. MaTepuanbHOE EIUHCTBO OPraHMYECKUX H
HEOPraHMYECKUX COCIUHEHUIA.

KpemHuuii, ero ¢puznyeckre 1 XuMHUECKUE CBOWCTBA, MOTydyeHHe U npuMeHeHne. CoeMHeHns
KpeMHUs B mpupoze. O0mue mpeacraBieHus o0 okcuzae kpemuus (1V) m kpemHHMEBOH Kucnore.
Cunukarel, WX HWCHOJb30BaHWE B OBITY, B NPOMBIIIJICHHOCTH. BaxkHeine cTpouTenbHbIe
MaTepualibl: KepaMuKa, CTEeKJIO, IeMEHT, OeToH, kene300eroH. IIpoGnembl OGe3omacHOro
HCII0JIb30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B TIOBCEIHEBHOM JKU3HM.

Xumuueckuii IKCnepumenm:

u3yueHue oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOICTB COJITHOW KHCJIOTHI, NPOBEICHHE
Ka4eCTBEHHBIX DPEaKUUi Ha XJIOPHUJI-MOHBI M HAOJIOJEHHE IMPHU3HAKOB HX TNPOTEKAHUs, OTIBITHI,
oTpakaronye (U3NYEeCKne M XMMHUYECKHE CBOMCTBA TaJOr€HOB M UX COECIUHEHUI (BO3MOXHO
UCTOJb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHME C o00pasuamMu XJOpUAOB (TaJIOTreHUI0B),



O3HaKOMJICHHE ¢ oOpa3uamMu ceppl U €€ COCAMHEHUSAMU (BO3MOXKHO  HCIOJB30BaHUE
BUJICOMATEpUANIOB),  HAONMIOAEHWE  Mpolecca  OOyrauBaHMA ~ caxapa  [OJA  JIeHCTBHEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, HM3y4YE€HUE XMMMUECKHUX CBOWCTB pa30aBICHHON CEpHOMU
KHUCIIOTBI, TPOBEJCHUE KAYECTBEHHOW peakluuu Ha cyinb(ar-uoH u HaOMIOACHHE NpHU3HAKA &
NPOTEKaHMs, O3HAKOMJICHHE C (PU3MYECKHMMHM CBOWMCTBaMHu a30Ta, ¢ocopa W UX COSAUHEHHH
(BO3MOXXHO HCIIOJIB30BaHME BHUICOMATEpHAIOB), oOpa3laMu a30THBIX M (HOCPOPHBIX YHOOpPEHHIA,
MoJIy4eHue, coOMpaHue, paclio3HaBaHUE M M3y4yeHUE CBOWCTB aMMHAaKa, IIPOBEJICHUE KauyeCTBEHHBIX
peaknuii Ha HOH aMMOHUS B (PocdaT-uOH U M3YUCHHE MPU3HAKOB MX NMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE BHICOMATEPUATIOB),
M3yYeHHE MOJENe KPHCTAIMUECKUX PemeéToK anmasa, rpadura, QyuiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  acOpOLUM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H  yYCTPOHWCTBOM
IIPOTUBOra3a, IOJIydeHHE, COOMpaHUE, PACIIO3HABAaHWE M H3YYEHHUE CBOICTB YIJIEKMCIIOIO Tasa,
MPOBEJCHNE KAYECTBEHHBIX PEAKIMN Ha KapOOHAT M CHJIMKAT-UOHBI W W3YYCHHE MPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C TMPOJAYKIMEH CHUJIMKATHOW  TPOMBIIUICHHOCTH, pelIeHue
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BakHele HeMeTauTbl U UX COSTUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO6mrast XxapakTEePUCTHKA XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX TIOJIOKEHUS B
[Tepuonnueckont cucrteMe xumuueckux osnemeHtoB [[. M. MeHneneeBa W CTpOEHUS aTOMOB.
Crpoenue wMmeTauioB. Mertamuinyeckass CBsi3b M MeTalIMdeckas: KpUCTAIIMYecKas peléTka.
DIJIEKTPOXUMUYECKUHN P HAPSAKEHU MeTauioB. OU3NYECKUE U XUMUYECKUE CBOKMCTBA METAJIJIOB.
OO6mue crocoObl mojydeHuss MetauioB. [loHsTHE O KOpPpO3UM METalIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIJICHHOCTH.

[[lenounble MeTaJUIbL: MOJOKEHUE B [lepuoanyeckoil cucteMe Xxumudeckux sneMmeHToB /. U.
MenneneeBa, CTpOeHHE UX aTOMOB, HaX0XJAeHUE B mpupojae. Ousnueckue U XUMHUYECKHUE CBOMCTBa
(Ha mpumMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUABI HATpUs U Kanus. [IpuMeHeHue 1ieno4HbIX
METAJIJIOB ¥ UX COEIUHEHUN.

[[lenouHO3eMENbHBIE METANIBl MarHUil W KaJlblUi: MoJiokeHue B llepumoaudeckoid cucreme
xumuueckux snemeHtoB JI. M. MenneneeBa, cTpoeHHe KX aTOMOB, HAXOXJAEHHE B IMPUPOJIE.
Ouznyeckue 1 XUMUYECKHE CBOWCTBAa MarHus U Kaiublus. BaxHeilne coequHeHus Kanblust (OKCU,
TUAPOKCHU, coin). KECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunuil: nonoxenue B llepuogumyeckodl cucremMe xumuueckux sneMmentoB [ W
MenneneeBa, CTpoeHHE aToMa, HaxoxAeHuUe B mnpupoie. duznueckue U XUMUYECKHE CBOMCTBa
amoMuHus. AM(OTEpHbIE CBOWCTBA OKCHJIA U TUPOKCHIA aTFOMUHUS.

XKeneso: monoxxenue B [leproanueckoii cucreme xumuueckux snemenTos [[. . Menzeneesa,
CTpOEHHE aToMa, HaXoKJeHue B mpupoje. dusnueckue u XUMHUYECKUE CBOMCTBA xkene3a. OKCUIbL,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nmosryueHue.

Xumuueckuii Ixcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3llaMH METaJUIOB U CIUIABOB, MX (PU3MYECKMMH CBOMCTBAMHU, M3yUCHHE
pE3yIbTATOB KOPPO3UH METaUIOB (BO3MOXKHO HCIIOJIB30BAaHHME BHJICOMATEPHANIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/IAa KaNbIUsl U HATPUA C BOAON (BO3MOXKHO HCIIOIh30BaHHE BHIEOMATEPUATIOB),
UCCIIETOBAaHUE CBOMCTB >KECTKOM BOJBI, TMpollecca TOPEHHs Kele3a B KUCIOpoae (BO3MOKHO
WCIOJb30BAHUE BUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKUWW HAa HOHBI:
MarHus, Kaublivs, aTIOMUHYS, UHKa, xkene3a (11) u xenesa (111), menu (1), HabnroneHue u onucanue
MPOLIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMH HATpHs, Kalud M KajbIUs (BO3MOXKHO HCIHOJIB30BaHUE
BHJICOMATEPUANIOB), HCCIEI0BaHUE aM(POTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHHUS M THUAPOKCUAA
LIMHKA, pEeIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTaljibl U UX COETMHEHUSD.

XuMHA U OKPY:KaIOLIAas cpeaa



BemiectBa u Marepuasiel B IOBCEIHEBHOW JKHU3HU YEJIOBEKA. be3omacHoe HCIOIb30BaHUE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas mOMOIIh MPU XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKpyxkarolleld cpeabl (MpeaesibHas OMYCTUMAasi KOHIEHTpAaIus
BemnecTs, nanee — [1JIK). Posib xuMuu B penieHnu SK0JI0THIECKIX TIPOOIIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3loB MaTepraioB (CTEKIIO, CIIaBbI METAJUIOB, MIOJTMMEPHBIC MAaTEPUAJIBI).

Meoswcnpeomemmnoie ceasu

Peanuzarust MeXIIpeAMETHBIX CBSI3€M MTPU U3YUYCHUH XUMHH B 9 KJ1acce OCYIIECTBIISIETCS Yepe3
WCIIOJIb30BAHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TOHSTUM, TaK M TOHATUM, SBIISIOIIMXCS
CHUCTEMHBIMU IS OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO0mmue ecTeCTBEHHO-HAYyYHBbIC MOHSATHSA: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJacCUUKAIKs, TEPUOTUIHOCTD, HAOIIO/IEHNE, SKCIIEPUMEHT, MOJICTMPOBAHKE, U3MEPEHHE,
MO/IEJb, SIBJICHHE, MAPHUKOBBIN 3(()EKT, TEXHOIOTHS, MaTEpHUAITBI.

®dusmka: wMaTepus, arToMm, OJJIEKTPOH, TNPOTOH, HEWUTPOH, WOH, HYKIWI, H3OTOIIHI,
PaIMOaKTUBHOCTD, MOJIEKYJIA, JIEKTPUUECKHUI 3apsil, MPOBOJHUKU, TOTYITPOBOJHUKH, TUIICKTPUKH,
(hoTOdIEMEHT, BEIECTBO, TeJNO, OOBEM, arperaTHO€ COCTOSHHME BEIIECTBa, Ta3, pPacTBOp,
PacTBOPUMOCTbH, KpUCTAJUITMUECKAsT PEMIETKA, CIIJIaBbl, (PU3UYECKUE BEJIMYUHBI, SUHUIIBI U3MEPEHUS,
KOCMHYECKOE IMPOCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KOocHCTEMa, MHUHEpaJIbHbIE YIO0OpeHHS,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MMTATEILHBIE BEIIECTBA.

I'eorpadusi: atmocdepa, runpocdepa, MUHEpalbl, TOPHbIE MOPOJbI, MOJIE3HbIE MCKOTIAeMBbIE,
TOILJTUBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHMS TPOrPaMMBl  OCHOBHOTO 0O0IIero o00pa3oBaHuUs
JOCTUTalOTCS B X0J€ OOy4eHHs XHMHHU B CAMHCTBE Y4COHON M BOCHHMTATCILHOW JEATEIBHOCTH B
COOTBETCTBUHU C TPAJAUIHOHHBIMA POCCHHCKMMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMH
[CHHOCTSIMM, TPUHATHIMH B OOINECTBE MpaBHIaMH M HOPMaMH IIOBEJICHHS H CIOCOOCTBYIOT
IpoIeCccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIUATH3AIMH 00yJarOIIuXCs.

JIMYHOCTHBIE  pE3yJAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALIMI M PACIIMPEHHE OIbBITA AEATCILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMA:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICMI0, MMOHMMAHUSA 3HAYEHHS XUMHYECKOW HAyKH B OIKM3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BJIAJETh JOCTOBEPHOH HHGPOpPMALUEHl O MEPEeIOBBIX IOCTHKEHUSX M OTKPBITHAX
MHUPOBO# U OTCUECTBEHHOM XUMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOUCTBE MHpa U
00I11eCTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

NpPEACTaBICHUS O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXKIHYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE, KOMMYHUKATHBHOU KOMIIETEHTHOCTH B 0OIIECTBEHHO TI0JIE3HOM,
y4eOHOMCCIeIOBATEILCKON, TBOPYECKOM W JAPYrHX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOil COBMECTHOM AEATETBHOCTH TNPH BBITIOJIHEHHH Y4eOHBIX, MO3HABATEIBHBIX 3ajad,
BBIIMTOJIHCHHH XHMHYECKHX OKCIEPHUMEHTOB, CO3JaHUH YYeOHBIX TMPOEKTOB, CTPEMIICHHS K
B3aWMOIOHUMAHHUIO ¥ B3aMMOIIOMOIIM B TIPOIECCE ATOM ydeOHOW esITENbHOCTH, TOTOBHOCTH



OIICHUBATh CBOE MOBEICHUE U MOCTYNKU CBOUX TOBApPHILEH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELUIECTBE U XUMUUYECKON peaklnu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO DPa3BUTHSl HayKM U COCTaBJSAIOLIME OCHOBY I TMOHHMMAaHUS CYLIHOCTH
HAyYHOM KapTHHBI MHUpA, IMPEICTAaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUS IMPHPOIBL,
B3aMMOCBSI35IX YEJI0BEKA C IPUPOTHOMN CPEIoH, O POJIU XUMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHbIE MOTHBBI, HAIlPaBJICHHbIE Ha I[IOJIyYEHHUE HOBBIX 3HAHUM 1O XUMHUH,
HeoOXoauMbIe JUisi  OOBSICHEHUS HAONIOJaeMBbIX IPOLECCOB U SIBJICHUH, I03HABAaTEIIbHOMH,
MH(POPMAIIMOHHON M YUTATENLCKOW KYIBTYpPhI, B TOM YHCIIE HABBIKOB CaMOCTOSITEIBHON PabOTHI C
Y4eOHBIMH TEKCTaMH, CIPAaBOYHON JIMTEPAaTypOW, IOCTYIHBIMH TEXHHUYECKHMH CpEICTBAMHU
MH()OPMAMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOY4eHMIO W TIO3HAHMIO, JF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M HCCIEAOBATEIILCKON NIEeATeTbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHE 1IEHHOCTH KHU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3/10pOBBII 00pa3 KU3HU, OCO3HAHHUE TOCIEICTBUN M HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJI, HApKOTHUKOB, KYpEeHMs), HEOOXOJUMOCTH COONIO/IeHUsT TpaBuJl O€30MacHOCTH NpU
oOpallleHnH ¢ XUMUYECKHMH BEILeCTBAaMU B OBITY U peaibHON KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPaKTHYECKOMY H3YyUeHHUIO0 MpodeccHil W TpyAa pa3MyHOrO poja, YBaKEHHE K
TPYAy U pe3ylibTaTaM TPYAOBOH JESITENbHOCTH, B TOM YHCJE HAa OCHOBE MPUMEHEHHS IMPEIMETHBIX
3HAHWUN 10 XUMHUH, OCO3HAHHBIA BHIOOpP MHIANBUAYAIBHON TPAEKTOPUH IMPOJOLKEHUS 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHUHU, OOILECTBEHHBIX MHTEPECOB U
MOTPEOHOCTEH, YCIENHONW MPOPECCHOHAIBHON JEATEILHOCTH M PAa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJaTUPOBATHCS B MPO(PECCHOHAIBHOM cpeie;

6) K0JI0rHYECKOr0 BOCIIUTAHHUS:

9KOJIOTHUECKU 1IeJiecoo0pa3Hoe OTHOILIEHHE K NPUPOJie KaK HMCTOYHUKY >KM3HH Ha 3emiie,
OCHOBE €€ CyIeCTBOBaHHUS, MOHMMAaHHE LEHHOCTU 3J0POBOTO U 0Oe30macHOro o0pasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY M MCUXHYECKOMY 3J0POBbIO, OCO3HAHHE
LIEHHOCTU COOJIIO/IeHUsI MpaBuUil 0O€30IacCHOrO TMOBEACHUS MpH padoTe C BEUIECTBAMH, a TaKXKe B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJlydyaeMble IPU HM3YYEHUU XUMHH, JJIs PELICHUs 3ajaad,
CBS3aHHBIX C OKpYKarouled NPUPOIHON Cpeloi, Ui HOBBILLIEHUS YPOBHS 3KOJOT MUECKOUN KYJIbTYpBHI,
OCO3HAHHUSA TJI00ATBFHOTO XapaKTepa KOJOTUYECKUX MPOoOJieM U IMyTed UX pelleHus MOCPEICTBOM
METOJIOB XMMUH, SKOJOTUYECKOIO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMeTHBIX pe3yAbTAaTOB BBIACISIOT 3HAUMMblEe Uil (OpMHpOBAHUS
MHPOBO33pEHHUS OOIeHAayYHbIe TMOHATUS (3aKOH, TEOpHS, MPUHIMUI, THUIOTe3a, (akT, CUCTEMa,
IpoIecC, SKCIEPUMEHT U JPYroe.), KOTOpble MCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax U TMO3BOJISIIOT Ha OCHOBE 3HAHUW M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHHE O
I[EJIOCTHOM HAay4YHOW KapTUHE MHUpPA, U YHHBEpCajdbHbIe YdeOHBbIE AEHCTBUA (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYIATUBHBIE), KOTOpbIE OOeCHeunBalOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YI€OHON AEATEIbHOCTH.

IHo3naBaTebHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble Joruyeckue 1ecTBUsA:



YMEHHUSI MCIIOJIb30BaTh NMPUEMBI JJOTMUECKOTO MBILUIEHHS IIPH OCBOCHUM 3HAHUN: PacKpbIBaTh
CMBICIT XMMHYECKUX MOHATHH (BBIIENIATh UX XapaKTepHbIE IPU3HAKU, YCTAHABINBATH B3aUMOCBS3b C
IPYrUMH TIOHATUSMH), MCIOJB30BaTh MOHATHS IS OOBSACHEHHS OTIACIBHBIX (DAaKTOB U SIBICHUIA,
BBIOMPATh OCHOBAHUS M KPUTEPUH Ui KIACCU(PHUKAIMKU XUMUYECKUX BEHIECTB M XUMHUYECKUX
peaKnuii, ycTaHaBJIMBATh NMPHUYMHHO-CIICACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3Yy4CHHS, CTPOUTH
JIOTUYECKUE paCCyXACHUA (MHAYKTUBHBIE, NEAYKTUBHBIE, II0 AaHAJIOTUH), JAEJaThb BBIBOABI U
3aKJIFOUEHUS;

YMEHHME MPUMEHATHh B IPOLECCE IO3HAHMS MOHATUSA (IPEIMETHbIE U METallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENM, HCHOJb3yEMble B XHMHH, IPEOOpPa3OBBIBATH HIMPOKO
IIPUMEHSIEMbIE B XUMHUHU MOJEIIbHbIE MPEICTABICHUS — XUMUYECKHI 3HAaK (CHMBOJ 3JIEMEHTA),
XUMUYecKas GopMyiia M ypaBHEHHE XUMUYECKOH peaKkuy — P PEIIeHUH YIeOHO-TI03HABATEIBHBIX
3a/a4, ¢ y4€TOM 3TUX MOJEJbHBIX NPEACTABICHUN BBISIBIATH U XapaKTEPU30BATH CYLLECTBEHHbIE
MPU3HAKH U3yYaeMbIX 0ObEKTOB — XMMHUECKUX BELIECTB U XUMHUUYECKUX PEAKIMM, BBISBIATH OOIIME
3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3M M INPOTUBOPEUMS B H3Yy4aeMbIX IIpolieccax M
SIBIICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBUS:

YMEHHE HCIOJb30BaTh NOCTABIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMSI, a TAKXKE B
KayecTBE OCHOBBI i1 (OPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUM;

MpHOOpeTeHne OMbITa M0 IUIAHUPOBAHMIO, OPraHU3alMUd M TMPOBEACHHUIO YYEHHUYECKUX
SKCIEPUMEHTOB, YMEHHE HaOJIo/aTh 3a XOJOM Ipolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GopmMynHpoBaTh OOOOIIEHHMS U BBIBOJABI MO pe3yibTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIesIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHUE BBIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3JIUYHBIX BHJOB U
GopM mpeAcTaBIEHUs, IMOJYyYaeMYK M3 Pa3HbIX MCTOYHHKOB (HAy4HO-TIOMYJISIpHAs JUTepaTypa
XUMUYECKOTO COJIEpXKaHMs, CIPABOYHbIE 1MOCOOMs, pecypchl VIHTepHeTa), KpUTHUECKH OLIEHUBATh
IIPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

YMEHHUE MPUMEHSTh pa3IM4yHble METOJbl M 3alpochl MPU MOUCKE U 0oTOOpe MH(opManuu U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIUMBIX /sl BBIMOJHEHUS y4eOHBIX M IO3HABATENBHBIX 3a7ay
ONpENIeNEHHOT0 THUIMA, NPUOOpPEeTeHHE OMmbITa B OOJACTH MCIOJIB30BaHUA HH(POPMALUOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIQJCHHE KYJIbTYPOM AKTMBHOIO HCIIOJB30BAHUSA Pa3IMYHBIX
IIOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BBIOMPATh ONTUMAIBbHYIO (POpMY IPEICTaBICHHS MH(DOPMaLIUK
U WUTIOCTPUPOBATh pellacMble 3a7aull HECJIOKHBIMU CXEMaMH, AMarpamMMaMy, Jpyrumu Gpopmamu
rpaduKd U UX KOMOHMHAITUSIMU,

YMEHHUE HCIOJb30BaTh M aHAIM3MPOBATh B Ipoliecce Y4eOHOH M UCCIeN0BaTEIbCKON
JEATeIbHOCTH UH(POPMALIUIO O BJIMSHUM MPOMBIIIIEHHOCTH, CEIbCKOTO X03sCTBa M TpaHCIOpPTa Ha
COCTOSIHUE OKPYXKAIOUIEH IPUPOJHON CPEbI.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0Jie Auaora U (WiM) IUCKYCCHH) MO CYIIECTBY O0OCYyXIaeMOn
TeMbl, GOPMYJIUPOBATH CBOU MPEATIOKEHNS OTHOCUTENLHO BBIMOJIHEHHS MTPEUI0KEHHON 3a1a4H;

YMEHHUSI TPEJCTABIIATH MOJYYEHHBIE PE3YIbTaThl I03HABATEIBHON JEATEIIBHOCTH B YCTHBIX H
MIMCBMEHHBIX TEKCTaX; Je]aTh IPE3CHTALMIO PE3YJIBTaTOB BBINIOJHEHHUSI XUMUYECKOTO IKCIIEPUMEHTA
(;1abopaTopHOro orbITa, Ja0OPaTOpHONH pPabOTHl MO HCCIEIOBAaHMIO CBOMCTB BEIIECTB, Y4e€OHOTO
MIPOEKTA);

yMEHHUSI y4eOHOrO0 COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW MO3HABATENBbHOM W
HCCIIEI0BATENILCKOM NeSTeIbHOCTH IPU PELIeHUH BO3ZHMKAIOIIUX MPOOIeM Ha OCHOBE yuéra OOIIMX
MHTEPECOB M COTJIaCOBAaHUS MO3UIMH (00CYyKIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD»,



KOOpPJMHAIUSI COBMECTHBIX ACHCTBUMN, ONPEACIEHUE KPUTEPUEB MO OLIEHKE KAYECTBA BBINOJIHEHHOU
paboTHI U apyrHe).

PeryasiTuBHbIe yHUBepcaJbHbIe YueOHbIE NeiCTBUS:

YMEHHME CAMOCTOSITENIbHO ONPEACNATh LEIU JEATEIbHOCTH, IIAHUPOBATh, OCYLLECTBIIATH,
KOHTPOJIUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO AEATEIBHOCTb, BBIOMpaTh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI pelieHUs] YIeOHBIX U TIO3HABATEIBHBIX 33]]a4, CAMOCTOSTEIILHO COCTABIISAThH
W KOPPEKTUPOBATH MPEIJI0KEHHBI aIrOPUTM JEHCTBUN IPU BBITOJIHEHUH 3aJaHUN C Y4ETOM
MOJIydeHUsI HOBBIX 3HaHUN 00 u3ydaeMmbIX OOBEKTaX — BEUIECTBAX W PEAKUUAX, OIICHUBAThH
COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LIEIH, YMEHUE HUCII0Ib30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIOBUU 3aJaHUM.

NPEJIMETHBIE PE3YJbTATHBI

B cocraBe mpenMeTHBIX pPE3yJNbTAaTOB IO OCBOCHHIO O0O0S3aTEIBHOTO  COJEPIKAHMS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanbHOM  pabodeil  MporpaMMol,  BBIACNSAIOT:  OCBOCHHBIE
00yyaroUMMuUCs Hay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, criennduyecKkue 1 NpeAMETHOM
obnactu «XuUMHS», BUABl JAEATEIBHOCTU 1O MOJYyYEHHIO HOBOIO 3HAHHUS, €ro HMHTEpIpeTaIuH,
peoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YIEOHBIX U HOBBIX CUTYalLIUSX.

K xonny oOyueHuss B 8 kuacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBATh CMBICII OCHOBHBIX XUMUYECKMX MOHSITHI: aTOM, MOJIEKYJa, XUMHUUECKUN AJIEMEHT,
MIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (0JIHOPOIHAS U HEOTHOPO/IHAS ), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJIsipHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTa B COETMHEHUH, MOJIIPHBIA 00BEM, OKCUJI,
KHCJIOTa, OCHOBAHUE, COJIb, ANEKTPOOTPUIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMHUYECKast
peaxiusi, KjJaccupuKaIus peakluii: peakiuu coeIUHEHH, pEaKuu Pa3I0KEeHUs, PEaKIHH
3aMeINIeHUs, peaKIuu 0OMEeHa, 9K30- M SHJOTCPMHUECKHIE PEaKINH, TETUIOBOK A((EKT peakiumu,
SJIPO aTOMa, AJIEKTPOHHBIN CII0I aTomMa, aTOMHast OpOUTallb, paluyCc aTOMa, XMMHUYECKasi CBA3b,
MOJISIpHAs ¥ HETIOJISIpHAsl KOBAJIGHTHAs CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, PAacTBOD,
MaccoBasi 10J1sl BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIMsI) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYECKHUX MOHITUH U IPUMEHSAThH 3TH MOHATHSI IPU
OTMCAHUU BEUIECTB U UX MPEBPAlllCHUI;

® ICIOJIb30BAaTh XMMHYECKYI0 CUMBOJIMKY JJISl COCTaBJICHUs (POPMYII BEIIECTB U YpaBHEHUN
XUMHYECKUX PEaKLIU;

® OIpeNeNsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUAX, IPUHAITICKHOCTD BEIIECTB K OMPEIeIEHHOMY KiIaccy
coeluHeHu o popMynam, BUJ XUMUYECKON CBSI3H (KOBaJCHTHAs U MIOHHASA) B HEOPTaHUYECKUX
COCJIMHEHUSX;

e packpbiBaTh cMbIcl [lepuoanueckoro 3akona J{. 1. MenaeneeBa: JeMOHCTPUPOBATh MIOHUMAHHE
MEePUOTUIECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoii cucTeme, 3aKOHOB COXPAHEHUS MacChl BELIECTB, MIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHAa ABOTapo;

® OIKCHIBATh U XapaKTepu30BaTh TabNu4Hyto hopmy Ileproarueckoit CUCTEMbI XUMUYECKUX
AIIEMEHTOB: Pa3NUyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnma)» u «mnodounas noarpymmna (b-
rpyImmna)», Majble 1 O0JbIINe ePHObl, COOTHOCUTh 0003HAUEHMSI, KOTOPbIe UMEIOTCS B TabIHI1Ie
«Ilepuoanueckast cucreMa xuMudeckux anemMenToB . . MenzaeneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U 3apsif sjpa, olriee
YHCJIO 3JIEKTPOHOB U PACIPEIEIIEHNE UX IO DJIEKTPOHHBIM CJI0SM);

e KIacCU(PUIIUPOBATH XUMHUECKHE DIIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XUMUUECKUE PEAKITHH
(10 YMCIly U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY YD EKTY);



XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XUMUYECKHAE CBOWCTBA BEI[ECTB PA3IMUHBIX KJIACCOB,
MIOATBEP:K/1asi ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLINX
XUMHUYECKUX PEAKIIU;
IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTHU OT UX KAUECTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALIEHUH B PA3JIMYHBIX YCIOBUSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB, MACCOBYIO JIOJIIO
XMUMMUYECKOTO 3JIEMEHTA 110 (opMyJie COETUHEHHS], MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON PEaKIUH;
IIPUMEHSTH OCHOBHBIE OTIEpPAIIMU MBICIIUTEIbHOM AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHE,
00001IeHIEe, CUCTEMATH3AINIO, KiIacCU(DUKAIIHIO, BRISIBIICHUE IIPUIHMHHO -CJICICTBEHHBIX CBS3CH
— 1711 U3y4EHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUI1, €CTECTBEHHO-HAYUYHbIE METOIbI
MIO3HAHUS — Ha0JII0/IeHUE, U3MEPEHNE, MOICIMPOBAHNE, SKCIIEPUMEHT (peabHbIN 1
MBICJIEHHBIN );
CJIeI0BaTh MpaBUJIaM MOJIb30BaHMS XUMUYECKON NOCYI0M U 1TaOOpaTOpPHBIM 000pyI0BaHUEM, A
TaK)Ke MpaBuiiaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKLHUSMU IO BBITIOJHEHUIO
71a00PaTOPHBIX XMMHYECKUX OIBITOB IO MOJTYYEHUIO U COOMPaHHIO Ta3000pa3HbIX BELECTB
(BOIOpOAA M KUCIOPOJa), IPUTOTOBIEHUIO PACTBOPOB C OIPEIEIEHHON MacCcoBO Jloyen
PacTBOPEHHOTO BEIECTBA, MNIAHUPOBAThH U MPOBOIUTH XUMUYECKHE SKCTIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB II€JI0UEH U KUCIIOT C TOMOIUIbIO0 HHAUKATOPOB (JIAKMYC,
¢beHondranens, METUIOPAHK U IPYTHE).

K xoH1y 06y4yenust B 9 kjiacce npeaMeTHbIE pe3y/IbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:
pacKpbIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MTOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYIa,
VOH, KaTUOH, aHUOH, IPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPHUILIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKasl PeaKLusl, XUMHUYECKasi CBSI3b,
TEIUIOBOM A(PPEKT peaKkuu, MOJb, MOJISIPHBIA 00BEM, PaCTBOP, AIEKTPOJIUTHI, HEAIEKTPOIIUTHI,
IEKTPOIUTUYECKAs JUCCOLMALIUS, PEAKIIMA HOHHOTO 0OMEHA, KaTaJIn3aTop, XMMHUYECKOe
paBHOBecue, 0OpaTUMBbIe M HEOOPATUMBIE PEAKIIUH, OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
peaKkuMu, OKMCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, AJUIOTPOIINS,
aM(pOTEepPHOCTb, XUMHUUECKas CBsI3b (KOBAJIECHTHAs, HOHHAs, METAJUIMUYECKas), KpHUCTaJIMuecKas
peéTka, Koppo3usi METaJUIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOH peakiiy, IpeaeabHO
nonyctumas konuentpamnus [1JIK BemecTna;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUECKUX NOHATUN U IPUMEHSATh 3TH MOHSTUS IPU
ONMCAaHUU BEIIECTB U UX MIPEBPAILECHUI];
UCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJICHUs (POPMYII BELIECTB U YpaBHEHHH
XUMUYECKUX PEaKIIHiA;
OIpeNieNATh BAJIGHTHOCTb U CTENIEHb OKUCIIEHUS XUMUUECKUX 3JIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHA/IIEKHOCTh BEILIECTB K ONPEAEIEHHOMY KJIaCCy CO€AMHEHUH 110
¢dbopmynaM, BUJ XMMUYECKON CBSI3U (KOBaJIEHTHAsI, HOHHAs, METAJUINYECKasl) B HEOPraHMUECKUX
COEJIMHEHUSX, 3aps]l HOHA 110 XMMHUYECKOH opMyIie, XapaKkTep cpelibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCAVMHEHUM, TNl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BELIECTBA,
packpbiBath cMbIci [leprnoanueckoro 3akona J[. M. Menneneesa u 1eMOHCTPUPOBATH €r0
MIOHMMAaHHeE: ONMCHIBATh U XapaKTepu30BaTh Tabnuunyto hopmy [lepuoanyeckoit cuctemMsbl
XMMUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJaBHas MOArpymnmna (A-rpymnmna)» U «oooyHas
noarpymnna (b-rpymnmna)», Masnsie 1 60JbIINe TEPHO/IBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCIOBBIMHU XapaKTePUCTUKAMU CTPOSHHS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsi sapa, o0l1ee YMCio IEKTPOHOB U paclpeieieHne ux
T10 JIEKTPOHHBIM CIIOSIM), OOBACHATH 0OII1e 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB 3JIEMEHTOB



U X COEMHEHUM B MpeesiaXx MaJlbIX MEPHOJI0B U INIaBHBIX MOATPYIII C YY4ETOM CTPOSHHS UX
aTOMOB;

KJIaccu(UIIMPOBATh XUMUYECKHE HJIEMEHTbI, HEOPTAaHMUECKUE BEIECTBA, XUMUUECKUE PEaKIHH
(110 YMCITy U COCTaBy y4acTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEILIOBOMY 3¢ (pekry, mo
M3MEHEHHIO CTEIICHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME U CIICHU(PHUECKIE XUMUYECKHE CBOMCTBA IPOCTHIX U
CJIO’KHBIX BEILIECTB, OATBEPIK/1asi OMMCAHNE TIPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINNA;

COCTaBJIATH YPAaBHEHUS JICKTPOIUTHUECKON JUCCONUAIINH KUCIIOT, IIEJI0YEeH U COJICH, TIOJTHBIE U
COKpaIIE€HHBIE YpaBHEHHS PEaKIfii HOHHOTO 0OMEHa, YpPaBHEHHUSI PEAKIIUH, ITOATBEPKIAIOIIIX
CYIIECTBOBAHHE T€HETHUECKON CBS3M MEXKY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpBIBATh CYIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHHA MOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OajaHca TUX PEeaKINi;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOEHUS, BO3MOXXHOCTH ITPOTEKAHHS
XAUMUYECKUX MPEBPALICHAN B PA3JTMYHBIX YCIOBHSX;

BBIUUCIIATH OTHOCUTENFHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JIOJTO
XAMHUYECKOTO DJIEMEHTA 110 (opMyJie COSAUHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINN;

coOroAaTh MpaBuiIa MOJIb30BaHUs XUMHUECKOH MOCy10i1 1 1a00paToOpHbIM 000pYJIOBaHUEM, a
TaKXKe MpaBmia 0OpaIIeHus ¢ BENIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMH TI0 BBITTOTHEHHIO
71a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYEHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

IIPOBOJIUTH PEAKIMH, MOATBEPKIAIOINE KaUeCTBEHHbII COCTAaB PAa3IMUHBIX BEIIECTB!
pacro3HaBaTh OMBITHRIM MYTEM XJIOPHUI-, OPOMHI-, HOUI-, KapOoHaT-, pocdaT-, CHIUKAT-,
cynb(}ar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS M HOHBI U3YyYE€HHBIX METAJIJIOB,
IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIIEPALUHN MBICIUTEIbHON AEATEILHOCTU — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATH3A1MIO, BBISIBIIEHHE IPUUMHHO-CIICICTBEHHBIX CBSA3EH — JUI U3y4EeHUs
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUNA, ECTECTBEHHO-HAYYHbIE METObI IO3HAHUS —
HaOJr0/IeHNe, U3MEPEHNE, MOIETIMPOBAHUE, SKCIIEPUMEHT (peasbHbIi U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Boaopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAX TIO3HAHKS B XUMUHU 1 bubmorexa OK
8 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d67ca

[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9a50
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYHEHUKA

Xumus. 8 knace/I'abpuensa O.C., OcrpoymoB U.I'., Cnanko C.A., AKIInoHepHOE 0OIIECTBO
, M3marenbcTBO «IIpocBenienne»;
Xumus 8§ kimace: yuebnuk O.C.I'abpuensa.-3-¢ u3j., mepepad.-M.: [Ipoda, 2014.

METOANYECKHUE MATEPHUAJIbI JJII YUUTEJA

Tabpuensm, O. C. Xumusl. 8 kiacc: yueOHUK Jij1s1 00111e00pa3zoBaTeNbHbIX yupexaeHuit O.
C. I'abpuensn. -M.: poda, 2007.

Cbopruk MaTepHalIoB 0 peanu3aiy (heaeparTbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOTO
cTaHjapTta ob1iero oOpazoBaHus B 0011e00pa30BaTeNIbHBIX YupekaeHus X Boarorpaackoii
obnactu -Bonrorpan: Yaurens, 2006.

T'abpuensn, O. C. Xumusi. 8 Ki1acc: KOHTPOJIbHBIC U TTpoBepouHbIie padoTh O. C.
lMabupuensu u ap. - M.: JIpoda, 2003.

Taopuensn, O. C. Xumus. 8 xiacc: padodas terpanpb k yueonuky O. C. 'abpuensna O. C.
lNabpuensu, A. B. Smykosa. - M.: JIpoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI

CETU UHTEPHET

MYHLTHMCHHﬁHBIe 06p8.30BaTeJIBHBIe pecprLI.
http://www.chemnet.ru

I"azera «Xumusi» u callT it yuutens «5 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomtekmus LIOP: Tlpeamernas kosutekmmst «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DneKTpoHHast OHOIHOTEKa YueOHBIX MaTepHUAIIOB 0 XMMUH Ha Tioptaie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm

