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MHNOACHUTEJIBHAS 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW HpPOrpaMMbl OCHOBHOTO
obmero ob6pazoBanus, npeacraBieHHbIX B PI'OC OO0, a Takke Ha OcHOBe (enepaabHOI
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHLEMIMH MPEToAaBaHusl yueOHOro mpeaMeTa
«Xumus» B 00pa3zoBaTesIbHbIX opranuzanusax Poccuiickoit denepanuu.

[IporpaMmMa mo xumMuu nHaéT MpEACTaBIEHHE O LesIX, oOmieil crparerun oOyueHwus,
BOCIHUTAHMUSI U PA3BUTUS OOYYalONIMXCA CpPEICTBAMHU Y4YeOHOTO MpeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE MPEJAMETHOE COJAEp)KaHHe, MPEAYCMAaTPUBAET paclpe/ieieHue ero Mo KjiaccaM H
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IporpamMmbl 110 XUMHUH, ONPEAEISAET KOIUUECTBEHHbIE
U KAuyeCTBEHHbIE XapaKTEPUCTHKU COJAEPKAHMS, PEKOMEHIYEMYI0 IOCIel0BaTeIbHOCTD
W3YYECHUS] XUMUU C YIETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHKH Y4eOHOTO
mporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJYaromuXCsi, OMpeaesisieT BO3MOKHOCTH MPEaMETa ISt
peasinzauuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTesIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOTO OO0IIIET0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00y4YeHHs] XUMUU
Ha YpOBHE IIelied M3y4eHHs TMpeAMeTa M OCHOBHBIX BHJOB Yy4eOHO-TIO3HaBaTeNbHOI
JEeSTeIbHOCTH 00YYar0IIerocs Mo OCBOCHUIO yYeOHOTO COJIepiKaHus.

3HaHME XUMUH CIIY>)KUT OCHOBOH JUIsl (JOPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIET0Cs, €ro
MIPEJICTAaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMHUpYyEMBbIE XUMUEH
IIPEJICTAaBICHMS O B3aUMOIIPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MIPUPOAE, O MYTSIX
pemieHust TI00aNbHBIX TPOOJIEM YCTOHYMBOTO Ppa3BHTHSI YENOBEYECTBA — CBHIPHEBOM,
SHEPreTHYECKOH, MUILEBON U HKOJIOTHYECKOI 0€30macHOCTH, MPoOIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3ali BO3MOXXHOCTEH Ui camMopa3BUTHS U (OPMHUPOBAHUS
KYJbTYpPbI JINYHOCTH, €€ 00111el 1 (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUSI U TBOPUECKUX CIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHOM  Y4eOHOM  JIeATeNbHOCTH, OKCHEPUMEHTAIbHBIX U
HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX Kak B IIOBCEAHEBHOM JKU3HM, TaKk M B
po¢eCCUOHAIBHON JIeATETbHOCTH;

3HAKOMHUT CO CHEUU(UKOM HAayyHOrO MBILIUIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO
B3IJIs1a HA €IUHCTBO NMPUPOBI U YEJIOBEKA, SIBISETCSI OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CHOCOOCTBYeT (OPMHPOBAHUIO IEHHOCTHOTO OTHOLICHHUS K €CTECTBEHHO--HAYUYHBIM
3HaHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCHUT CBOH BKJaJ B JKOJOTHMUECKoe 0Opa3oBaHHE
o0yJaronmxcs.

JlanHble HampaBiieHHs B OOy4YE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOro mpenMeTa, KOTOpBIA SBISETCS TeJarorndeckd aJanTHPOBAaHHBIM OTpPaKEHUEM
6a30BOif HAyKM XMMHUU Ha ONPEIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 0011ero o0pa3oBaHUS OPUEHTHPOBAH Ha OCBOEHHUE
00y4arolMMUCS CHCTEMbI EPBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHHs MMPOrpaMMbl 110 XUMHUH C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona k e€ msydeHuro. Coaep’kaHuE CKIIAIbIBAETCS U3 CHUCTEMBbI MOHATUH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbl IMOHATHA O XUMHUYECKoW peakiuu. O0e 3TH CUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl 110 MNPUHLUIY IOCIIEJOBATEIbHOIO Pa3BUTHUs 3HAHUM Ha OCHOBE
TEOPETUUYECKHUX MPE/ICTABICHUN Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOT'O YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenieneeBa kak OCHOBHOI'O 3aKOHA XHUMUU;

— YYEHHsI O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;

— TIPEACTaBICHUH 00 AIIEKTPOIUTUIECKOM JUCCOIMALMH BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE DMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BHBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBITIONHSSL (YHKIUU OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U MOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHUMHH CIIOCOOCTBYEeT (OPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTABJIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOILLIECHUS K HAy4YHOMY 3HaHHUIO U METOJlaM I03HaHus B Hayke. M3yuenue xumun
MIPOUCXOJUT C MPUBJICYCHUEM 3HAHUM U3 paHee U3YUEHHBIX yUYEOHBIX MPEIMETOB:
«Oxkpyxawmuid Mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 KIace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HPOPMHUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00JacTi COBPEMEHHOT0 €CTeCTBO3HAHUS, MPAKTUYECKOMN NIEeATEIHHOCTH YelOBeKa U KaK OJHOTrO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpPHI. 3agada y4eOHOTrO MpeaMeTa COCTOMT B (hopMUpOBaHUH
CUCTEMbl XUMHYECKHX 3HAHMM — Ba)KHEHIIMX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX O000OMIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKH, B
MPHUOOIICHNN K HaAyYHBIM METOAaM IMO3HAHUS [IPU U3yYEHUH BEIIECTB U XUMUUYECKUX PEaKIIUii, B
dbopMUpOBaHMM ¥ Pa3BUTUU T[IO3HABATEJIBHBIX YMEHHM U HUX MPUMEHEHMH B Y4eOHO-
MO3HABATEIBHON M y4eOHO-MCCIIeIOBATEIbCKON ACATEIBbHOCTH, OCBOSHHH MPAaBHI OE30MacHOTO
0OpalIeHus C BEIECTBAMU B TIOBCEIHEBHOW KHU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUEHUE
puoOpenu Takue 1eH, Kak:

— (QopMHpOBaHUE MHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3zoBaHMUIO,
COTPYAHHMYECTBY, CAMOCTOSITEIIBHOMY IIPUHATHIO PEILICHUN;

— HampaBJIeHHOCTb OOY4YEHHsS Ha CHCTEMAaTHYEeCKOe MpPHOOILIEHHE OO0YyYarolmMxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IIO3HAHUf,
(hOpMUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBHM, CIOCOOCTBYIOIIMX MNPHOOPETEHHI0 OOYyYaroIMMUCS OIbITa
pa3HoOOOpa3HOW JAEATENbHOCTH, MO3HAHUS M CaMOIO3HAHUA, KJIFOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIUX YHHUBEPCAIbHOE 3HAUE€HUE JISl Pa3JINYHbIX BUIOB IE€ATEIbHOCTH;

— (popmupoBanue oOmiel pyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
quciae YMEHHH OOBSCHATh M OLCHUBAThH SIBJICHUS OKPY)KAIOLIETO MHpPA, UCIOJIb3ys 3HAHUSA U
OTBIT, TIOJIYYCHHBIC TPU HU3YyYEHUHW XUMHU, TPUMEHATh HMX TMPH PEIICHUH TMpoodJieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opmupoBanue y 00y4aromuxcs T'yMaHUCTHUECKUX OTHOLICHUH, MOHUMAaHMs [IeHHOCTH
XUMHAYECKUX 3HAaHUM I BBIPAOOTKM SKOJIOTMYECKH LIE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 30POBbA M OKPYKAIOUIEH MPUPOIHOU
Cpenbl;

— pa3BUTHE MOTHBAIMU K 00YyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIIEYETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodusis 1 HaNPaBJIEHHOCTH JalbHEUIEro oOyueHusl.

OO61iee yuCiIO YacoB, OTBEAEHHBIX IS M3yUYEHUS XUMHUHU Ha YpPOBHE OCHOBHOI'O OOILETrO
oOpa3zoBanusi, cocTaBisier 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIETIO).






COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIEe XMMHYECKHE IIOHATHSA

IIpenmer xumuu. Poiib XMMUK B KU3HU 4Ye€JIOBEKa. XHUMHUS B CUCTeME Hayk. Tema u
BemlecTBa. du3nueckre CBOMCTBAa BEHIECTB. ArperarHoe cocrosiuue BemiecTB. [lonsitue o
METO/AaxX MOo3HaHUs B XUMuU. YncTele BemecTsa u cMecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI 1 MOJIEKYJBl. XUMHUYECKHE DJIEMEHTBl. CHMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTeie 1 c10KHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaJeHTHOCTP aTOMOB XHMMHYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XUMUYECKOTO JIEMEHTA B COCIUHEHUHU.

KomnuectBo BemectBa. Mosibs. MounspHas macca. B3auMocCBsI3p KONIMYECTBA, MAcCChl U
yuclia CTPYKTYPHBIX €IMHULL BellecTBa. Pacu€rel mo popMysiaM XUMHUYECKUX COESAUHEHUH.

duznyeckue M XUMHUYECKHE SIBJICHUSA. XMMHUYECKas pPEakuus U €€ NpU3HAKU. 3aKOH
COXPaHEHMs Macchl BeIeCTB. XUMUYecKue ypaBHeHUs. Kiaccupukanus XUMHUECKUX peakiui
(coenuHeHus, pa3ioKeHHs, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOH NOCYJIOH, MpaBMIaMu pabOThl B J1a0OpaToOpuu M NpUEMaMU
oOpareHusi ¢ 1a00OpPaTOpHBIM OOOpPYIOBAaHUEM, M3YyYCHHE W ONMHMCAHWE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KMIIEHUE M KOHJAEHCAIMs BOJAbI) U XUMUYECKUX (TOpPEHUE CBEYH,
[IPOKAJIMBAHUE MEJHOM MPOBOJIOKH, B3aUMOIEHCTBHE Mella C KUCIOTON) sIBICHUH, HaOro1eHne
U ONHCaHME TPU3HAKOB MPOTEKaHUS XMMHMYECKHUX peakIuil (pasjokeHue caxapa,
B3aMMO/ICIICTBIE CEPHON KHCIOTHI C XJIOpPHAOM Oapus, pasznoxkeHue ruapokcuaa menu (Il) mpu
HarpeBaHUM, B3auMojeiicTBHe jkene3a ¢ pactBopoMm comu menu (l), m3yueHume crocoOoB
pa3zfeneHus cMmecell: C TOMOIIbI0 MarHura, (pUIbTpOBaHWE, BbIMAPUBAHME, IUCTHIUIALNA,
xpomatorpadus, IpoBEIEHUE OYUCTKM TIOBAPEHHOW COJIM, HAOMIOJEHHE U  OIHCaHUE
pe3yJIbTaTOB IPOBENIEHUSI OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3JaHUE
MojieTieil MOIeKyn (IapoCTep>KHEBhIX).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 37€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B npupoze, Gpu3nueckue 1 XMMUYECKHE CBOICTBA (PEeaKkIMi FOPEeHHs).
Oxcunpl. Ilpumenenue xuciopoga. CrnocoObl TMONMy4YeHHsS KHCIOpoAa B JIabopaTopuu H
IpOMBIIIIEHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — alIoTponHas MoaAuduKaius
KHCIIOpO/1a.

TemoBoit 3ddexT XuMUYEeCKOW peakuu, TEPMOXUMHUYECKHE YpaBHEHHs, S5K30- U
SHAOTEPMHUUYECKHUE pPEAaKUUU. TOIUIMBO: Yrojdb W METaH. 3arps3HEHUE BO3AYyXa, YCHIIEHUE
MapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bopopon — nsnemeHT u mpocTtoe BemiecTBO. HaxokneHue Boxopoaa B MPUPOJE,
¢bu3nyuecKkrue 1 XUMUYECKHE CBONCTBA, TPUMEHEHHE, CLIOCOObI MoayyeHus. KucioTs! u comnu.

Monsipablit 006EM ra3zoB. Pacy€Tsl 1o XMMHUUECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BOJbl. Bojma kak pactBopurens. PactBopsl. HacelieHHbIE M
HEHaCBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi 110511 BellecTBa B
pactBope. XuUMUYECKue cBOMCTBa Bonbl. OcHOBaHUs. Poiib pacTBOpOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopor Boasl B mpupoje. 3arpsi3HeHue NpUpoAHbIX Boj. OXpaHa M OYMCTKa
IIPUPOJHBIX BOJ.



Knaccugukanuss Heopranumueckux coenuHeHuil. Oxcuapl. Kimaccudukanust OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyrone. Homenkiarypa
oKkcu0B. DU3nyecKue U XMMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.

OcHoBanmsi. Knaccudukaius OCHOBaHWI: MENOYM W HEPACTBOPUMBIC OCHOBAHHUS.
Homenxiarypa ocHoBanuii. Pu3ndeckue M XMMHYECKHME CBOMCTBA OCHOBaHuM. Ilomydyenue
OCHOBaHMM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucioT. @uU3nyeckue U XMMHUUECKHE
cBoricTtBa KucinoT. Psag akruBHoctu MmetaiuioB H. H. bekeroBa. [lonydyenue Kucior.

Conu. Homenknarypa cosneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJIEH.

['eHeTnyeckas cBsI3b MEX/y KJIaCCaMH HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEZeNIEHNE COJepKaHusl KUCI0poJia B BO3yXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHHE€ M HM3yYE€HHUE CBOMCTB KHMCIOpPOJA, HAOJIOEHHE B3aUMOJICHCTBUS BELIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS U MPEKpAIIeHUs TOpeHus (moxkapa), 03HAaKOMIIEHUE C
oOpa3laMi OKCHJOB M OINHUCAaHUE HMX CBOWCTB, MONy4eHUE, COOMpaHUEe, paclO3HABaHHUE WU
U3y4YeHHE CBOWCTB BojJoOpoaa (ropeHue), B3ammojeiictBue Bomopoaa ¢ okcumom memau (I1)
(BO3MOHO MCIOJIb30BAaHUE BHUIEOMATEPUAIOB), HAOIIOIeHHE O00Pa3Il0B BEIIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHuE OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C Pa3IMYHONM PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM JI0JIe pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOABI C MeTallaMH (HaTpUeM M KalbliieM) (BO3MOXKHO HCIIOIb30BaHHE
BUJIEOMATEPHAIIOB), UCCIIEOBaHKE 00pa3l0B HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
Ha0JIt0/IeHNEe U3MEHEHMsI OKPACKM MHIMKATOPOB B PACTBOPAaX KHUCJIOT M IIEJIo4Yel, M3ydeHHE
B3aumogeiictBus okcuma memu (Il) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C METaUIaMH,
peakuuii HeWTpanau3alud, [OJyYeHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTaJula IpyruM U3 PacTBOpa COJIM, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeimme
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

IHepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux iementos /[, U.
MenpeneeBa. Ctpoenne aToMoB. XuUMU4ecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[lepBble TOMBITKH KJIAaCCU(UKAIMU XUMHUYECKUX 2dyieMeHTOB. [loHaTne o rpymmax
CXOJTHBIX 2JIEMEHTOB (IIETTOYHBIE U MICJIOYHO3EMEIbHBIE METAJIIBI, TAJIOTEHBI, HHEPTHBIE Ta3bl).
DNeMeHTHI, KOTOpbIE 00pa3yoT aM(pOTEpHBIE OKCUABI U TUIPOKCHUJIBL.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xXumudeckux odiemMeHros [J[. M.
MenpeneeBa. Kopotkonepuonnas u anmuHHonepuonHas ¢opmel [leprogudeckoid cuctemsl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHA CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB aTomHbIX saep. M3orombl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBhIX 20 XMMUUYECKHX AIeMEHTOB [leproandeckoil cucTeMsl
. W. MenngeneeBa. XapakTepHCTHKa XHMHUYECKOTO DJIEMEHTa II0 €ro IMOJOXKEHUIO B
ITepunonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEPUOAAM.

3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUISL pa3BUTUA HAayKu U npakTuku. [. 1. Mennenees — yd€HbIN U TpaXKJaHUH.



XuMHUecKasi  CBS3b. KoBanenTHas (monApHass W HEMOJISIPHAas) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. MOHHas CBA3b.

Crenenp  okucieHus.  OKHCINTENbHO--BOCCTAHOBUTENbHbIE — peakuuu. [Ipouecchl
OKHCJICHUS ¥ BOCCTaHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenn.

u3ydeHue oO0pa3LoB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOACHUCTBUE THUAPOKCHIA
LIMHKA C PacTBOpaMM KUCJIOT U IIEJI0Yel, MPOBEJCHHUE OIBITOB, WLIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUI (TOPEHME, PEAKIIUM PA3JIOKEHUS, COEAUHEHHUS).

Meosicnpeomemmnie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3€H MPH M3YYEHUU XUMHM B 8 KJIacCe OCYIIECTBIISIETCS
gyepe3 MCIOJIb30BaHUE KaK OOIMMX €CTECTBEHHO--HAYYHBIX TOHATHHM, Tak M IOHSATHH,
SIBJIIOILMXCS] CHCTEMHBIMHM ISl OT/I€TIbHBIX PEMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHS: HAY4YHBIM (DakT, rumoresa, TEOpus, 3aKOH,
aHalu3,  CHUHTE3,  KJIacCU(pUKALMs,  NEpUOJUYHOCTb,  HAOJIOJEHUE,  SKCIIEPUMEHT,
MO/JICJINPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ, H30TOIbI,
pPaIMOAaKTUBHOCTb, MOJICKYJA, JJIEKTPUUYECKUI 3apsj, BEIIECTBO, TeNO, OO0BEM, arperatHoe
COCTOSIHME BELIECTBA, ra3, (pu3nuyeckue BEIMYMHBI, €AMHUIBI U3MEPEHHs, KOCMOC, IUIAHETBHI,
3BE361, CoHIIE.

buonorus: porocunres, Apixanue, bruochepa.

['eorpadus: armocdepa, rtuapochepa, MUHEPATBI, TOPHBIC TMOPOJBI, IOJIC3HBIE
HCKOIIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemiecTBo u XuMHuueckasi peakums

Ilepnonnueckuit 3akoH. Ilepmoaudeckas cucrema XHMHUYECKuX dnemeHToB [[. .
MenneneeBa. CrTpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XMMHYECKUX
JJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KaJbLIUA M MX COEAMHEHUH B COOTBETCTBHM C
II0JIOKEHHUEM DJIEMEHTOB B [lepnonyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJAbl XUMHUYECKOW CBA3M. THUINBI KPUCTAIMYECKHX PELIETOK,
3aBUCHMOCTb CBOMICTB BEIIECTBA OT TUINA KPUCTAJUIMUECKOM PEIIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHETHYeCcKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMUYEeCKHX peakui Mo pa3InYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
Y4acTBYIOUIMX B peaklUWU BEUIECTB, IO TeIIOoBOMY 3((eKTy, MO H3MEHEHHIO CTeneHel
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, MO YYacCTHIO KaTalu3aropa). DK30- U
9HAOTEPMHUUYECKNE PEAKIINH, TEPMOXHUMHUECKNE YPABHEHUS.

[TonsiTe o ckopocTH xumuyeckoi peakuuu. [lonstTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUECKUX peakiusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [loHsTHe o
kartanu3e. llonarue o XxuMuyeckoM paBHOBecHH. DakTopbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKIMH U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUHU, SJICKTPOHHBIN OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTENIbHOM peakuuu. CocTaBieHHE YPaBHEHHH OKHMCIMTEIbHO--BOCCTAHOBUTEIIBHBIX
PEaKIMii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOr0 OasiaHca.



Teopust 2IEKTPOIUTUUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHM3M JUCCOLMAllUM BEIIECTB C pa3IMYHBIMU BHJAMU XMMHUYECKOH CBS3H.
Crenenp auccounauu. CuibHbIE U claOble AIEKTPOIHTHI.

Peakuuu nonHoro oOMeHa. YCJIOBUS NMPOTEKaHHUS PeaKUil HOHHOTO OOMEHa, MOJHBIC U
COKpalI€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOICTBa KHCJIOT, OCHOBAaHUM U COJIEHl B CBETE
IPEJCTaBICHUA 00 SJIEKTPOJIMTHUECKOW nauccouuanuu. KauecTBeHHbIE peaklMM Ha HOHBI.
[TonsTHe 0 rugpoIU3e coneil.

Xumuueckuii IKCnepumenm.:

O03HAKOMJIEHHE C MOJEJIAMHU KPUCTAIJIMYECKMX PELETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpadura © anmasa), CIOXKHBIX BELIECTB (XJIOpHAA HATpHs),
HCCIIEIOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMMHUYECKOH peakUMU OT BO3AECHUCTBHS Pa3IUYHBIX
(akTOpOB, HCCIIEOBAHUE 3JEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, Ipoliecca AUCCOLUALUU
KHMCJIOT, ILEeJIo4Ye W coieil (BO3MOXKHO HCIOJB30BaHUE BHJIEO MaTEpHUalIOB), IPOBEICHUE
OTBITOB, WIIIOCTPUPYIOIIUX IMPU3HAKU MPOTEKaHUs peakuil MOHHOro oOmeHa (oOpa3oBaHue
ocaZka, BbIAEJICHME ra3a, oOOpa3oBaHHE BOJbl), OIBITOB, WJUIIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEaKlUil (ropeHue, peakluu pas3IoKeHUs,, COCIUHEHMHS),
pacro3HaBaHHE€ HEOPraHMYECKUX BEIECTB C IOMOUIbI0 KAueCTBEHHBIX pPEAaKLM Ha HOHBI,
pellIeHre SKCIEPUMEHTAIbHbBIX 33/1a4.

HemeTtaJyuibl M MX cOeAMHEHMSA

OOmass xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHue MU (puU3MUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TIaJOrCHOB.
XUMHUYECKHE CBOMCTBa Ha IpuMepe Xjopa (B3aMMOAEHUCTBHE C MeETalJlaMM, HEMeTalllaMH,
menoyamu).  Xnopoogopos. ConsiHas —KHCIIOTa, XHMMHUYECKHE CBOICTBa, MOJYy4YEHHE,
npuMeHenue. JleficTBue xjaopa 1 XJI0pOBOJOPO/ia HAa OPraHKU3M YeoBeka. BaxHeiue Xm1opusl
U UX HaXOXJEHHE B IPUPOJIE.

OOmast xapaktepucTuka 37eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUECKHe CBOICTBA MPOCTHIX BEILECTB —
KHCIIOpO/ia M cepbl. AJIIOTPOIHbIE MOAU(DUKAIIMN KHUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBA
cepol. CepoBomopoji, cTpoeHue, (GU3MYECKHe U XUMHYECKHue CBOMCTBA. OKCHUIBI CEephl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKcHJIOB. CepHas KHUCIOTa, (PU3MYECKHEe M XMMHYECKHE CBOMCTBA
(oOmme Kak NpPEACTaBUTENs Kjacca KHUCIOT U crenuduueckue). XUMHUECKHE pPEaKluu,
JeKalMe B OCHOBE IPOMBIIIJIEHHOTO Croco0a IMOJy4eHHs CepHOM KucioTel. IIpumeHneHue
cepHOil kucnoTel. Conu cepHON KUCIIOThI, KaueCcTBEHHAs peakius Ha cynbdar-noH. Haxoxnenue
ceppl MW €€ COCIMHEHUH B TMpUPOAE. XUMHUYECKOE 3arpsA3HEHHE OKpPYXKaroIed Cpelbl
COCMHEHUSIMH Cephl (KHCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLEHUSI.

OO6mass xapakrepucTuka »3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCIeHHS. A30T, paclpoCTpaHEeHHE B MpHpone, (uznyeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero Gpu3n4eckrue U XUMHUECKHEe
CBOICTBa, MostyueHue U npumeHeHne. Cou aMMOHHUS, UX (PU3NUYECKHE U XMMHYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHasl peakuyss Ha MOHbl aMMOHHs. A30THas KHCIIOTa, €€ IOJIy4eHHE,
¢usnyeckue M XUMUYECKHE CBOMCTBa (0OIIME KakK MpeACTaBUTENS Kjacca KHCIOT H
cneunpuyeckue). Mcnonp3oBaHue HHUTPATOB M COJIeHl aMMOHHMS B KadecTBE MHHEPaJIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMICH Cpebl COSAUHEHUSIMH a30Ta (KUCIOTHBIE
TOK]IA, 3arps3HEHUE BO3ayXa, MOUBBl M BOA0EMOB). Docdop, ammoTporHbie MoAUUKAITIT
docdopa, ¢pusndeckne n xumuueckue cpoiictBa. Okeuna docdopa (V) u pocdopnas kucnora,



¢u3nyeckue M XUMHUYECKHE CBOMCTBA, mojiydeHue. McmonmpzoBanue ¢(ocdaroB B KauecTBe
MUHEPAIBHBIX yI100pPEHUIA.

OOmas xapakrepuctuka 37eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIEe CTENIEHU OKUCIEHMs. YTJIEepoJ, alFIOTPOIHbIE MOAN(DUKALIUK, PACIPOCTPAHEHUE B
npupoje, Gu3nuecKue U XUMUIeCcKrue cBoiicTBa. AncopOmus. Kpyropoport yriepoaa B mpupoe.
Oxcunpl yraepona, ux Gu3M4ecKue M XUMHUYECKHE CBOICTBA, JIEHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U IPUMEHEHHE. DKOJIOrMYecKre MpoodiieMsl, CBsA3aHHbIE ¢ OKcuJoM yriaepona (IV),
TUNoTe3a IN100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIN 3¢(dexr. YrompHas kuciora u eé
CONM, WX (PU3MUECKHUE M XUMHUYECKHE CBOWCTBA, IMOJydyeHHE U INpuMeHeHue. KadecTBeHHas
peaknust Ha  KapOoHar-wMOHBL. ~ Mcmonb3oBaHue  KapOOHATOB B OBITY,  MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35MCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX Yriepoja
(MeraH, »3TaH, OSTWIEH, AaUETWIEH, 3TAaHOJ, IJIMLEPUH, YKCycHas Kuciora). Illpuponnsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, HPUPOAHBIN Ta3, HedTh), MPOIYKTHI HUX INepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IOHATHE O OMONIOTHYECKH Ba’KHBIX BEIECTBAX:
KHUpax, Oelkax, YrieBoJaX — M HMX pOJM B JKU3HK 4YeJoBeKa. MaTepHaabHOE €IUHCTBO
OpPraHMYECKUX U HEOPTraHUUECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOICTBa, IIOJy4YE€HUE U INPUMEHEHHUE.
Coenunenuss kpemHuss B npupoje. OOmme mupencraBienuss o6 oxcuzae kpemuus (IV) wu
KpeMHueBoi kuciote. CUIIMKATHI, UX UCIOJIb30BAaHUE B OBITY, B IPOMBILUIEHHOCTH. BaxkHeiue
CTPOUTENIbHBIC MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobiemsr
0€30I1aCHOT0 MCI0JIb30BaHUS CTPOUTEIbHBIX MAaTEPHAJIOB B IIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumennt:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEACHUE
KAueCTBEHHBIX peakUui Ha XJIOPUI-HUOHBl U HAONIO/IEHNE MPU3HAKOB UX MPOTEKaHUs, OIBITHI,
oTpakarolmue (U3NYEeCKue U XMMUYECKHE CBOWCTBA raJIOTEHOB M HUX COECIUHEHUH (BO3MOKHO
HCIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMIJIEHHE C oOpa3laMu XJIOpPHAOB (rajJOreHH]IOB),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COEAUHEHMSIMH (BO3MOXKHO HCIIOJb30BaHHE
BHJIEOMATEpHAIOB), HaAOMIOZCHUE Tmpolecca OOyriiMBaHUS — caxapa IO JIEWCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOThI, U3yYeHUE XHMHUYECKUX CBOWCTB pa30aBICHHON cepHOM
KHUCJIOTHI, POBE/IEHUE KaueCTBEHHOM peakiuu Ha cyiab(paT-uoH U HaONIo/eHUe NMpHU3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE ¢ (PU3MYECKHMMM CBOWCTBaMHU a30Ta, ¢ocopa M UX COCAUHEHMI
(BO3MOYKHO HCIIOJIB30BaHKUE BUAEOMATEPUAIIOB), 00Opa3aMu a30THBIX U (OCPOPHBIX yI0OpEeHHI,
NojlydyeHue, coOupaHue, paclio3HaBaHHE U M3YYEHHE CBOMCTB aMMHakKa, IpOBEACHUE
KayeCTBEHHBIX peaklUMid Ha HOH aMMOHHMS U (Qocdar-uOH M H3yYeHHE NPU3HAKOB MX
MIPOTEKAaHUs, B3aUMOJIEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOKHO
HCIOJIb30BaHNE BHJIEOMATEPHANIOB), M3yuy€HUE MOJEe KPUCTAJUIMUECKHUX PEIETOK anmMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIGHHE C TIPOLECCOM aJcCOpOLMU pPAacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MoJiyueHHe, cOOMpaHue, pacro3HaBaHUe
U U3YyYEHHE CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KaueCTBEHHBIX peaklUui Ha KapOoHAT U
CIJIUKAT-HOHBl W W3y4YeHHE TMPU3HAKOB HX TMPOTEKaHMs, O3HAKOMIIEHHE C NPOAYKLIHEH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIBHBIX 33Jad N0 TeMe «Baxueimue
HEMETAJIJIbl U UX COEIUHEHUS».

MetaJibl M MX COeJHHEHHA

OOmast xapakTepUCTHKAa XHWMHUYECKHUX JJEMEHTOB — METalJIOB HA OCHOBAHUU UX
nosioxkeHus B llepruoauueckon cucreMe xuMuueckux ineMeHToB [1. 1. MenzeneeBa u ctpoeHus



atomoB. CTpoeHue MeTauioB. Meramuinueckass CBA3b M METa/NIMYEcKas KpUCTaIMYecKast
peméTka. DJEKTPOXUMUYECKUN pAJl HANPSHKEHUW MeTaioB. DU3MyYecKrue M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmue crmocoObl MOMydeHus] MeTaUIoB. [IoHITHE O KOPPO3UH METAILIOB,
OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT KOoppo3uu. CriaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[{erounble MeTaiIbl: TTONIOXKEHUE B [lepuoanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOGHHE MX aTOMOB, HaxoxJeHue B mnpupoje. Ousnueckue U XUMUYECKUE
CBOICTBa (Ha mpumepe HaTpus U Kayus). OKCUIBI U TUAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCTMHEHHM.

[llenoyHo3emMenbHbBICE METAUIbl MarHuid W Kaubluid: TonoxkeHue B Ilepuoandeckoit
cucrteMe xumudeckux sneMeHTtoB [I. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaxO0XJICHHUE B
npupoae. OU3NUECKUEe U XUMUYECKHE CBOMCTBA MarHusl U KaiabUus. BakHeline coequHEeHUs
Kanblus (OKCHUJI, TUAPOKCU, cosin). JKECTKOCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUS.

Anmomunuii: nonoxenue B llepuommueckoil cucreme xumuueckux snemeHtoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJAE€HHE B npupoje. Pu3nueckue 1 XMMUYECKUE CBOKCTBA
amroMuHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA Y TUPOKCHIA ATFOMUHUS.

Kene3o: mnomoxenue B Ilepuonnueckoi cucreme xumuueckux daemeHtoB [[. U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJI€HUE B mpupoje. Puznueckrue U XMMHUYECKUE CBOMCTBA
xerne3a. Okcuabl, ruapokcuabl U coim sxeneza (1) u sxemesa (I11), ux cocras, cBoiicTBa U
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3laMd METaUIOB U CIUIaBOB, UX (PU3UYECKMMH CBOWCTBaMH,
M3y4YeHUEe pe3yJbTaTOB KOPPO3WH METAJIOB (BO3MOXKHO HCIIOIB30BaHUE BHUIECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAIBIUS U HATPHUS C BOJAOU (BO3MOKHO MCITOJIb30BAaHUE
BHJICOMATEPHAIOB), HMCCJIEIOBAHME CBOMCTB >KECTKOW BOJBI, TpoOllecca TOPEHHUs Keye3a B
KHCIopoe  (BO3MOXHO — HCIOJB30BAaHUE  BHJIEOMATEPUANOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaubIUs, aIIOMHHUS, IUHKa, *kene3a (II) u xeneza
(ITI), meau (1), HaGmroeHHe U OMMCAaHME MPOLIECCOB OKPAILMBAHUS MJIAMEHH MOHAMHU HaTpus,
KaJIisl U KaibIUsl (BO3MOXKHO MCIIOJB30BAHKME BUIEOMATEPHANIOB), HCCIE0BaHNE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCUJA aTIOMUHUS U TUAPOKCHA IMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a/1a4 110
Teme «BakHeilllne MeTaibl U UX COETUHEHUSD.

XuMHus U OKpY:Ka0Ias cpeaa

BemectBa u Marepuaisl B MOBCETHEBHOW JKM3HU 4elloBeKa. be3omacHoe MCmoyib30BaHUE
BEIIECTB M XHWMHUYECKUX peakuuid B ObiTy. [lepBas momomnp MpU XUMHYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas 0MyCcTUMast KOHIIEHTpaIus
Bemiects, ganee — [1/IK). Pons XxuMuu B penieHuH SKOJI0THIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3I[0B MaTEPHATIOB (CTEKJIO, CILIABbI METAJIIOB, IOJIMMEPHBIC MAaTEPUAIIHI).

Mescnpedmemmnie céasu

Peanuzanus MexnpeIMeTHBIX CBA3EH IPU M3YYEHHMHM XMMHH B 9 Kitacce OCYyIIEeCTBIISIETCS
yepe3 HCMONb30BaHME KaK OONIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TakK W TOHSTHH,
SIBJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IENIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'O IHKJIA.

OO0mue ecTecTBEeHHO-HAYYHbIE TOHATHSA: HAydHbIM (pakT, TUmoresa, 3aKOH, TEOpHS,
aHallM3,  CHHTE3,  Kiaccudukamus, TEepUOJAUYHOCTh,  HaOJIOJCHUE, AKCIIEPUMEHT,
MOJICTTUPOBaHUE, U3MEPEHUE, MOICIb, SIBJICHUE, TAPHUKOBLIHN (D (DEKT, TEXHOIOTHsI, MAaTEPUAJIBL.



®dusuka: Marepus, aroM, OJEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHWI, H30TOIBI,
PaoUOAKTUBHOCTb, MOJIEKYJIA, OJIEKTPUYECKUM 3apsA], IPOBOJHUKH, IIOJIYNPOBOJHMKHU,
JMAJICKTPUKHU, (OTORIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPHUMOCTb, KPHUCTAUITMYECKAs pPEHIETKa, CIUIaBbl, (HU3UUYECKHE BEIHMUYHHBI,
CIIMHMIIBI U3MEPECHHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: dorocuntes, apixaHue, ouocdepa, 3KocHUCTEMa, MHUHEPAIbHbBIC YIOOPEHHS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHThI, TUTATE/IbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtumpochepa, MUHEpaIbl, TOPHBIE TOPOJBI, IMOJIC3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOAHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIbTaThl OCBOCHMS IPOrPaMMBbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JTOCTHUTAIOTCS B X0OJIe O0YYECHHUsI XMMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEILHOU JIESATEILHOCTH B
COOTBETCTBUM C  TPAJAMIMOHHBIMU  POCCHUMCKUMH  COLMOKYJIBTYPHBIMH U JIYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATBIMU B OOIIECTBE MpaBUJIAMU U HOPMaMH IMOBEJCHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHHUS, CAMOPA3BUTHUS U COLMAIN3ALNHU 00YyJatOLIIXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAIMI M pacIIUpeHHe ONbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTPpHOTHYECKOT0 BOCITUTAHUS

[IEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIEINI0, TIOHWMAHMs 3HAYCHHWs XUMHUYECKOW HAyKH B JKM3HU COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMAIUell O MEPeqOBBIX JTOCTIKEHUSX U OTKPBITHIX
MHUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 yCTpOICTBE
Mupa 1 o0IIeCTBa;

2) rpa;KIaHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHUS] O COLHUAIbHBIX HOPMax M MpaBUIaX MEXKIWYHOCTHBIX OTHOILIECHUH B
KOJIJICKTHBE, KOMMYHUKaTHBHON KOMIIETEHTHOCTH B OOINECTBEHHO  TIOJIE3HOM,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPYECKOM M APYruX BUAAX JCATEIbHOCTH, TOTOBHOCTH K
pa3HoO00pa3HON COBMECTHON JESATENILHOCTH MPHU BHIMOJHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMOJIHEHUM XMUMHWYECKHX 3KCIIEPUMEHTOB, CO3JaHMM Y4YeOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHWIO W B3aUMOITOMOIIM B TPOIECCE ITOW Y4eOHOH NeATeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IMOBEJIEHWE W TIOCTYNKH CBOMX TOBAapHIICH C TIO3UIUM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YIETOM OCO3HAHHSI ITOCTIEICTBHH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'O TIO3HAHUS:

MHUPOBO33PEHYECKHE  TPEACTAaBICHHUS O  BEMECTBE W  XHMHUYECKOH  peakIuw,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH U COCTaBJISIIOIME OCHOBY JUIS
MOHMMaHMsI  CYIIHOCTM HAy4yHOM KapTUHBl MHpa, TMpeJCTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOBI, B3aMMOCBS3SIX UYEIIOBEKa C MPHUPOJHON CPENoid, O pOIH
XMMHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MO3HABATEBHBIE MOTHBBI, HAIpaBICHHBIC Ha IIOJyYeHHE HOBBIX 3HAHWW TI0 XHMHH,
HEOOXOAUMBIE Ui OOBACHEHHs HaONI0JaeMbIX TNPOLIECCOB M SIBIEHUH, IO3HABaTEIbHOH,
MH(POPMAIIMOHHON M YNTATEIbCKON KYJIBTYphI, B TOM YHCJIE HaBBIKOB CAMOCTOSTENILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPaTypOd, AOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHMIO M TO3HaHUIO, JI0O003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW U HMCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH M YPOBHS 00y4EHUS B TATbHEHIIIEM;

4) popMHpPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKM Ha 3[I0POBBIN 00pa3 >KW3HM, OCO3HAHWE TIOCIEIACTBHA W HENPHUITHE BPEIHBIX
MPUBBIYCK (YMOTPEOJEHUS aKOroJisd, HAPKOTHUKOB, KYpPEHUsS), HEOOXOIUMOCTH COOJIIOICHUS
npaBui 0e30MacHOCTH TpU OOpalleHMH ¢ XMMHUYECKMMH BEIIECTBAaMH B OBITY M pealbHOM
KU3HU;



5) Tpy10BOro BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHHUIO Mpodeccuii 1 Tpyaa pa3InyHOro poja, yBaKEHHE K
TpyLy M pe3yiapTaTaM TpPYAOBOM MCATEIBHOCTH, B TOM YHCJIE Ha OCHOBE IIPUMEHEHMS
IPEIMETHBIX 3HAaHUM 1O XMMHH, OCO3HAaHHbIM BBIOOP MHIUBUAYAJIBHOW TPAaeKTOPUU
MPOJOIDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEmHOW MPO(eCCHOHATBHONU JEsTeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHUH, FTOTOBHOCTh aJallITUPOBAThCS B IPOPECCUOHANBHOM cpele;

6) IKOJIOTHYECKOT0 BOCIIUTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3/0pOBOrO M 0€30MacHOr0o o0pasa KHU3HH,
OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXHYECKOMY 3/I0POBbIO,
OCO3HaHME LIEHHOCTH COOJIIOJICHHsI IPaBuII 0€30I1aCHOr0 MOBEACHHUS NPU paboTe ¢ BElIeCTBaMHU,
a TaKKe B CUTYaALUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHUA, HOJTydyaeMble MPU HM3YYEHUU XHUMHUH, JUISL PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIEH IPUPOAHON CPENIOM, IS IOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpBI, OCO3HaHHS TIIO0ATBHOTO XapaKTepa 3KOJIOTHYECKHX NPoOJIeM U MyTed MX pelieHHs
IIOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOI0 MBIIUIEHUS, YMEHHUSI PyKOBOJICTBOBAaTLCS UM B
[I03HABATEJIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON ITPaKTUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeaMETHBIX peE3yJbTATOB BBIACISIOT 3HAUYMMBIC IS (POPMHUPOBAHUS
MHUPOBO33pEHUS OOIEHAYYHbIE TOHATHUS (3aKOH, TEOPHsI, IPUHIMI, TUNOTe3a, (PakT, cucrema,
Ipolecc, HKCIEPUMEHT U APYIroe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX y4EOHBIX
IpeaMeTax U Mo3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX MPEeIMETOB (POPMHUPOBATH MIPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTHHE MHpa, U YHUBEpCaJbHbIE yuyeOHbIE JEUCTBUS (ITO3HABATEIIbHBIE,
KOMMYHHMKATHUBHBIE, PETYIATHBHbBIE), KOTOpble 00OecrnednBaroT (popMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHIO U OCYILIECTBICHHIO YU€OHOM! J€ATEIbHOCTH.

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble Joruyeckue aelicTBus:

YMEHMSI HCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TpU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XUMHMYECKMX TOHATUH (BBIAENATH UX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMH MOHSITUAMH), UCHOJIb30BATh MOHATHUS A O0bSICHEHHS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMpAaThb OCHOBAaHUS W KPUTEPUH [UIsl KilaccU(UKaLUU
XUMHUYECKUX BEIECTB U XMMHUECKUX peaklUi, yCTaHABJIMBATh IPUUYNHHO-CJIE/ICTBEHHbIE CBSA3H
MeX1y 00BEKTaMHU U3YUYEHHUSI, CTPOUTH JOTHUYECKHUE PacCyXAeHUs (MHAYKTUBHbBIEC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), J€JIaTh BBIBOJBI U 3aKJIIOUEHUS;

yMEHHUE NPHUMEHATh B NpOLECCe MO3HAHUS MOHATHS (IpeIMETHbIE M MEeTalpeIMeTHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbleé B XHWMHHU, NPEeoOpa3OBbIBaTh IIMPOKO
MpUMEHSIEMbIE B XMMHH MOJI€JIbHBIE MPEJCTABICHUS — XMMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA),
XUMUYeckas (opMylna M ypaBHEHHE XHMHUYECKOH peakuuu — TpU pelIeHUH YydeOHO-
[IO3HABATENbHBIX 33Ja4, C YYETOM OTUX MOJENbHBIX IPEJCTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XHMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3yUAEMBIX IIPOLECCAX U SIBJICHUSX.

Ba3oBrble ncciaenoBarenLCcKHe JeliCTBUSA.



YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHHUSA, a
TaKKe B KayeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIOTE3bl IO TPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHMUI;

IPUOOpPETEHUE OMNbITa IO IUIAHUPOBAHUIO, OPraHU3allMUd U IPOBEIEHUIO YYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HA0I0JaTh 32 X0/I0M MPOLIECcca, CAaMOCTOATEIBHO IPOTHO3UPOBAThH €TI0
pe3yabTar, (GopMyIMpoBaTh OOOOLIEHHS M BBIBOJBI 10 PE3yJbTaTaM IPOBEJEHHOIO OIIBITA,
HCCIIEIOBaHMs, COCTABJIATh OTYET O IIPOJIETAHHON padore.

Pabora ¢ nngopmanmeii:

yMEHUE BBIOUPATh, aHATHU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAITUIO PA3TUYHBIX BUIOB
1 $opM MpeCTaBICHUS, TOTyYaeMyl0 U3 Pa3HbIX HICTOUHUKOB (HAyYHO-TIOMYJISIpHAs JINTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpPaBOYHbIE IOCOOMs, pecypcsl VHTepHeTa), KpPUTHUYECKH
OLIEHUBATh IPOTUBOPEUYHMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MPUMEHATH Pa3IMYHbIe METO/IbI U 3aIPOCH IIPU MOKUCKE U 0TOOpe HHpOpMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHUS YUYEOHBIX M MO3HABATEIBHBIX 3314
OIpeNIeIEHHOr0 TUIA, NMPHOOpETeHHEe OMbITa B O0JACTH MCHOJIb30BaHUSA HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJa/JICHNUE KYJIbTYpOM aKTMBHOI'O UCIOJIb30BAaHUS Pa3INYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTHMAIbHYIO (HOpPMY TIpEICTaBICHUS
nHpOpPMAIMK ¥ WLTIOCTPUPOBATh pEUIaeMble 3a7add HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu hopmamu rpaduKi U UX KOMOUMHAIUSIMH,

YMEHME HCHOJIb30BaTh W AHAJIM3UPOBATH B IIpolLlecce Y4eOHOM M HCCIIEN0BATEIbCKOMN
JesITeIbHOCTH NH(OPMALIHIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLled MPUPOAHON Cpebl.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeliCTBHS:

YMEHMs 3aJaBaTh BOIPOCH (B XoJe auanora W (WIM) JUCKYCCHM) IO CYIIECTBY
oOcyxxnaemMol TeMmbl, (OpPMYIHpOBaTH CBOM MPEAJIOKEHHUS OTHOCUTEIBHO BBIIOIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHMSI IPEACTABIIATE MOJIyYEHHBIE PE3YJIBTAThI I03HABATEIBHON JEATEIIBHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX; JeNaTh IPEe3EHTAlMI0 PpPe3yJIbTaTOB BBINOJHEHUS XMMHUYECKOTO
JKCIEpUMEHTa (Ja00OpaTOPHOTO OMBITa, JTAOOPATOPHOW pPabOTHI O KCCIEIOBAHUIO CBOMCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHUsl y4eOHOro COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABaTEIbHOM U
HCCIIEIOBATENbCKON JIEATEIbHOCTH NPU PEIIEHUH BO3HUKAIOLIUX MPOOJeM Ha OCHOBE Yy4ETa
OoOIMX HMHTEPECOB M COTJIACOBAHMS TMO3UIMH (0OCYXKIeHUsI, OOMEH MHEHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMSI COBMECTHBIX JEMCTBHM, ONPENEICHUE KPUTEPUEB 10 OLIEHKE KauecTBa
BBHITIOTHEHHOU pabOTHI U IpYyTHE).

PerynsiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

YMEHHE CAMOCTOSTEIbHO OMpPENEsaTh LU IeATEIbHOCTH, MIIaHUPOBATh, OCYILIECTBIIATH,
KOHTPOJUPOBAaTh M MpPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTh, BHIOMPATH
Hanbonee HPQPeKTHUBHbIE CIOCOOBI pemeHus y4eOHBIX W IO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WM KOPPEKTHPOBATH MPEMJIOKEHHBIM AITOPUTM AEHCTBUU IPHU
BBITIOJTHEHUM 3aJlaHuil ¢ y4€TOM TOJy4YyeHHUS HOBBIX 3HAaHUN 00 H3y4yaeMbIX OOBEKTax —
BELIECTBAX U pEaKLUAX, OLCHUBAThb COOTBETCTBHE IOJIYYEHHOI'O pPe3yJbTaTa 3asBJICHHOW LIEJH,
YMEHHE UCIIOJIb30BaTh U AaHAJU3UPOBATh KOHTEKCTBI, ITPeJIaraéMble B YCIIOBUU 3aaHUM.

IMPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHHUIO OO0S3aTEILHOTO COJEpXKaHMA,
YCTAQHOBJICHHOTO JIaHHOM (enepaiabHOi pabodell mporpaMMoid, BBIAEISIOT: OCBOCHHBIC



oOyJaromuMuUCsl Hay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI JCHCTBHMA, CHEIU(PUUICCKHE IS
npenMeTHor obnactu «XWMHEs», BUABI JEATEIBHOCTH M0 IOJYYCHHUIO HOBOTO 3HAHUS, €r0
WHTEpIpETaIu, IpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOyueHust B 8 kJjacce npenMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHH: aTOM, MOJEKYJa, XUMHUUECKUI
AJIEMEHT, TMPOCTOE BELIECTBO, CJOXKHOE BEHIECTBO, CMech (OJHOpOJHAs U
HEOJIHOPO/IHAsA), BaJCHTHOCTb, OTHOCHUTEJIbHAs aTOMHAasi W MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas MO XUMHUYECKOTO
JJIEMEHTAa B COCAMHCHHH, MOJSPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHUIATETILHOCTh, CTETICHh OKHCIICHHS, XUMUYECKas peaKIus, KITacCu(UKAIIHSI
peakLMil: peakiMy COeIMHEHUS], PEaKLIMK Pa3JI0KEHHUs, PEAKLUU 3aMEILEHUs, PEaKI[U1
o0MeHa, 9K30- U SHIOTEPMHUYECKHUE PEaKlliu, TeIUIOBOH A (deKT peakuuu, aapo aToma,
AJICKTPOHHBIA CJIOM aToMa, aTOMHasi OpOWTadb, PAJIUyC aToMa, XMUMHYECKas CBS3b,
MOJISIpPHAsE M HEMOJISIpHAsh KOBAJICHTHAsl CBs3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi 10JIsI BeIEeCTBA (IIPOLIEHTHAS! KOHIICHTPAIHs) B PACTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHSATUN U NPUMEHSATH 3TH
MOHSITHUS TIPU ONMMCAHUH BEIIECTB M UX MPEBPAIICHUI;

HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJUKY JUISI COCTaBJICHHS (OPMYJI BEIIECTB H
YpPaBHEHUM XUMHUUYECKUX PEAKLIUM;

ONpENIEATh BaJCHTHOCTH AaTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEICHb
OKHCJICHUsI DJIEMEHTOB B OWHApHBIX COCIUHEHMSIX, MPUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o ¢opMmynaMm, BHA XUMHYECKOH CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAHUYECKUX COCTUHEHUSX;
packpbiBaTh cMmbich Ilepunonnueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHUMAHUE TEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxeHuss B Ilepumonnueckold cucCTeMe, 3aKOHOB COXPAHEHHsS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUeHUs, 3aK0OHa ABOTaJIpo;

OMHCHIBAaTh M XapakTepuszoBaTh TabmuuHyio Gopmy Ilepuoandeckoil CUCTEMBI
XUMUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOATpyIna (A-rpymnma)» u
«moboynass moarpynna (b-rpymma)», manbie u Oonbliue MEPHOIBI, COOTHOCHTH
0003HaueHus1, KOTopble uMetoTcs B Tabiuie «llepuogmdeckass cucTeMa XHMHYECKUX
anemeHToB J[. M. MenaeneeBay ¢ 4HMCIOBBIMU XApaKTEPUCTHKAMU CTPOEHHS aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCTaB W 3apsja  sapa, oOIee 4YHCIO DSIEeKTPOHOB U
pacnpesiefieHrue UX 10 JIEKTPOHHBIM CII0SIM);

KJIACCU(PUITUPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTAHHMYECKUE BEIIECTBA, XUMHUECCKUE
peakuu (10 YUCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKI[MU BEIIECTB, MO TETUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, MOATBEpPXKJas ONUCAaHWE TMpPUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEaAKIIHi;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Pa3IUUYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKOUN peaKIuu;



MNPUMCHATH OCHOBHBIC OIICpAllUU MBICIIUTEIbHOM JACATCIIPHOCTH — aHaJIu3 U CHHTEC3,
CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AINI0, KIACCU(PHUKAINIO, BbISIBICHHE MPUYHMHHO-
-CJIEJICTBEHHBIX CBs3€H — JUIsI M3Y4YEHHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKLMM,
€CTECTBEHHO-HAy4YHbl€ =~ METOAbl  IO3HAaHUS  —  HaONIOJEHHe,  U3MEpEeHue,
MOJICJINPOBAHHE, IKCIIEPUMEHT (pealbHbIil 1 MBICICHHBII);

ClIeZIoBaTh IpaBWJIaM II0JIb30BAHUS XUMMYECKOH THOCyJoH M 1ab0paTOpPHBIM
o0opyOBaHUEM, a TakXKe IpaBUIaM OOpaIleHUs C BEIEeCTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH I10 BBIIOJHEHUIO JJaOOPAaTOPHBIX XUMHUYECKUX OIBITOB I10 MOJIY4YEHHIO
U cOOMpaHUIO Tra3000pa3HBIX BEHIECTB (BOAOPOAAa M KHCIOPOJA), HMPUTOTOBICHHIO
pPacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATH
U IPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI 110 paclio3HaBaHUIO PACTBOPOB LIEJIOYEH U
KHCJIOT C TIOMOIIbIO0 MHUKATOPOB (JaKMYyC, (peHo(pTanenH, MeTHIIOpaHK U JPYyTHUE).

K konny oOyueHus B 9 kiacce mpeIMETHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX MOHATUN: XMMHUUYECKUU JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, [IPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, BaJICHTHOCTD,
3JEKTPOOTPHULIATENBHOCTD, CTEIEHb OKHCIEHUS, XMMHUYECKas pEaKlHs, XUMUYEeCKas
CBSI3b, TEIUIOBOH 3()(eKT peakiyu, MOoJib, MOJIIPHBII 00BEM, pacTBOp, JMEKTPOIIMTHI,
HERJIEKTPOJIUTHL, JJIEKTPOJUTUYECKAsT JIMCCOLMALIUSA, PEAKIUM HMOHHOro OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHMbIE peakluH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLUU,  OKUCIMUTENb,  BOCCTAHOBMTEID,
OKHMCJICHME€ M BOCCTAaHOBJEHME, aNIOTPOIUS, aM(POTEPHOCTb, XUMHYECKas CBA3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIMYecKas), KpHUCTAIMUECKass pemeéTka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKIMH, TNPEeIbHO JOIyCTHUMast
koHueHntpauus [1JIK BemecTsa;
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMMUYECKHUX IMOHATHH M NPUMEHATH ITH
MIOHSITHS ITPH ONIMCAaHUM BELECTB U UX IPEBPAILECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY MJI COCTaBJIE€HHUS (QOPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

ONpEAENATh BAJICHTHOCTb U CTENEHb OKUCIEHHMS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BELIECTB K OIpPeneIEHHOMY
KJIAaCCy COENMHEHHH 1o (dopMmysaMm, BUJ XUMUYECKOW CBSI3M (KOBaJCHTHas, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAUHEHMSX, 3aps] HOHA [0 XMMHUYECKOU
dopmyre, xapakrep cpelbl B BOJHBIX PAcCTBOpaX HEOPraHMUECKUX COEAMHEHUH, THII
KPUCTAJIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmblca [lepuonnueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro NOHMMaHMe: OMMCHIBATH U XapaKTepu3oBaTh TabunuHyto ¢opmy Ileprognueckoit
CUCTEMBbl XMMHYECKHMX OJJIEMEHTOB: pa3jiMuyaTh MOHSATHS «TJIaBHAs mnoArpymma (A-
rpynna)» u «mobouynas mnoarpymnna (b-rpynma)», manble u Oonbliue NEPUOAIDI,
COOTHOCHTb 0003HAU€HHUsS, KOTOpblE HMEIOTCS B NEpUOJMYEcKoil Talnuie, cC
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsj Aapa, o0Ilee YUCiIo 3JIEKTPOHOB U paclpeieieHHe UX MO0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOICTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJesax MalbIX NIEPUOJOB U IVIaBHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;



KJIACCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMHUCCKUE
peaknuu (10 YHCIY W COCTaBYy YUYACTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY
3¢ dexTy, 0 UBMEHEHHUIO CTETICHEH OKUCIICHHSI XUMUYECKHIX 3JIEMCHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OONIME U CHENH(PUICCKHE XHUMHYECKHUE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;
COCTaBJISITh YPABHEHHUS DJICKTPOIUTUICCKON JUCCOIMAIINU KUCIIOT, IIeI0Yel U COoJieH,
TIOJTHBIE M COKpAIIEHHBIC YPaBHEHUS peaKIMii HOHHOTO OOMEHA, YPaBHEHUS pEaKIuii,
MOJTBEPXKIAIONIUX CYIIECTBOBAHWE TCHETUYECKON CBSI3M MEXKIy BEIICCTBAMH
Pa3JINYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS YJICKTPOHHOTO OajiaHca dTHX PEaKIni;

NPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAICHUIN B PA3ITUIHBIX YCIOBUSX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMUYECKOTO DJIEMEHTA 10 (hOpMYJIe COSTUHEHNSI, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOJAUTH PACUETHI TI0 YPABHECHUIO XUMUYECKON PEaKIIny;

coONoaTh MpaBWJia TIOJb30BAHUS XHMHUYECKOH TIOCYyI0oW W 1a00paTOpPHBIM

00OpyIOBaHUEM, a TaKXKE MpaBHja OOpAaIICHUS C BEUICCTBAMH B COOTBETCTBHU C
WHCTPYKIUSMHU TIO BBITIOJTHCHHUIO JTAOOPATOPHBIX XHMHUYECKUX OMBITOB I10 IMOTYYCHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO Ta3a);
MIPOBOJIMTH PEAKIINH, TOITBEPKIAIONINE KAYeCTBCHHBIN COCTAaB Pa3MYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOPHA-, OpOMHUI-, HOIUI-, KapOoHat-, docdart-,
CWJIMKaT-, cynb(dar-, THAPOKCUA-UOHBI, KATHOHBl aMMOHHUS W HOHBI HM3yYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;
MPUMEHSTh OCHOBHBIE OMNEpallii MBICIUTENBHOW AESITeNbHOCTH — aHaJIN3 M CHUHTE3,
CpaBHEHME, O00O00IleHHEe, CHUCTEeMAaTHU3alMI0, BBISBICHHE MNPUYMHHO-CICICTBEHHBIX
CBs3eM — JUIS M3y4YeHUS CBOMCTB BEIIECTB M XWMHUYECKUX pEaKIUi, €CTEeCTBEHHO-
HAayYyHBIC METOJbI TO3HAHWA — HAONIOJACHHWE, W3MEpPEHHE, MOJICITUPOBaHUE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
Koau4vecTBO 4acoB
Ne HanmenoBanmue pa3iesioB u JyekTpoHHbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonavajbHble XUMHYECKHE MOHSITHSA
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
MPaKTHYECKOH JACATSIbHOCTH https://m.edso0.ru/7f41837c
YyesoBeKa
19 BemecTBa 1 xuMuueckue 15 1 0 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. Baxkneiilue npeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Bosnyx. Kucnopon. I[lonstue 5 0 1 bubnnorexka [JOK
00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 1 bu6nmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bu6mmorexa [IOK
HEOPraHUYEeCKUX COCTUHEHHI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaesneeBa. CTpoeHue aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pPeakuuu



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

[Tepuonuueckuii 3aKOH U
IIepuonnueckas cucrema

bubmuorexa [JOK
3.1 .. 7
XMMHYCCKHX 3]EMCHTOB J| https://m.edsoo0.ru/7f41837¢c
Mennene-eBa. CTpoeHue
aroma
X )
32 OHquecjaﬁ ZBSBB 3 bu6mmoreka [IOK
. KUCJIINTCIIBHO-
e https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUN
" 15 bubmuorexa [JOK
TOTo MO pasiacly https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
P p https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIACC

KosaunvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m pasi Konrpoabnbie | Ilpakruyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Pa3nea 1. BemecTBO M1 XMMHYeCKHe peaKIIUH
11 [ToBTOpEeHMEe U yriayonenue 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuorexa [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUECKUE PEAKIIMU B PACTBOpaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTaibl M UX cOeTMHEHHS
21 OO1m1ast XapakTepUCTHKA XUMUYECKUX 4 0 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpymmel. ['ajgoreHs https://m.edsoo.ru/7f41a636
06
22 oneweton VIA-rpymmi, Cepancé : 1 o | BimoreralloK
' PYHHEL P https://m.edsoo.ru/7f41a636
COETUHEHUS
23| onewenmon Vatpym Asor. poctopuis | 7 0 1 | BuomoreallOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
R 8 1 , | Dowesaiok
' . S poa https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTUHEHUS
Hroro no pazueny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

bubmuoreka [JOK
3.1 006 I 4
HHHE CBOHCTA METAILIOB https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxuelinme MeTasuibl U UX COEINHEHUS 16 https://m.edso0.ru/7f41a636
Hroro no pazueny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BentectBa 1 MaTepuaibl B )KU3HHU YEJI0BEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
P P https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68



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




INOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoaunuecTBO yacoB 5 N
JIEKTPOHHbBIE N poBbHIE
Ne MNpakxtuyec | [Mara P P
Tema ypoka KonTpoasn o0pa3oBaTejibHbIE
n/n Bcero KHe U3yUYEeHHUs
ble padoThbI pecypchl
padoThI
1 IIpenmer xumuu. Ponbs XUMuUM B )KU3HU 1 0 0 bubnunoreka LIOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
bubmuoreka [{OK
2 II 1 0 0
OHSITHE O METO/aX IMO3HAHMS B XUMHH https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubmmoreka [JOK
oOpaieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
Yucrtele BeniecTBa U cMecH. CIIocoObI bubnmorexa LIOK
4 . 1 0 0
pasjiesieHus: cMecei https://m.edsoo.ru/ff0d26ca
: HpaKTfII(leCKaﬂ pabota Ne 2 «Pa3nenenue . . . BuGmorexa LIOK
cMeceii (Ha vnpuMepe OYHCTKH https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COM)»
but6mmorekxa [IOK
1 0 0
0 ATOMBI 1 MOICKYIEL https://m.edsoo.ru/ff0d2a6c
XuMHYecKre dJIEMEHTBI. 3HAKU bubnmorexa LIOK
7 1 0 0
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorexa [IOK
8 IT 1 0 0
POCIRIC 1 CHONHEIE Betlectna https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [IOK
9 A - 1 0 0
TOMHOMOICKYIAPIOS yieie https://m.edsoo.ru/ff0d2d50



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

3aKOH NOCTOSHCTBA COCTaBa BEIIESCTB.

10 Xumunueckas popmynna. BajeHTHOCTh bubnxorexa LIOK
aTOMOB XI/IMI/IEJefKH})]( 3JIEMEHTOB https://m.edsoo.ru/f0d2eae
11 OTtHocuTenbHAas aTOMHAs Macca. bu6nmoreka [IOK
OTHOCUTENbHASL MOJICKYJISIpHASE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10718 XUMHAYECKOT'0 JICMEHTA B bubnunoreka LIOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 KomnuecTtBo BemectBa. Mois. MossipHas Bbu6mmotreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 dusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuoreka [{OK
XuMHYecKas peaKiius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCciIoBUs IPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PEaKIHii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHMsI MAcChl BEILIECTB. bubmmnoreka HOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BoIunciaeHus KOJIUYECTBA, MaCChI
17 BEIL[ECTBA IO YPAaBHEHUSM XUMUYECKHUX bubmmorexa LTOK
. https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMU4eCKuX peakiini
18 (coenMHEHUs, Pa3I0KEeHUS, 3aMEIICHUS bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONEUCT. O6o6yIZeHI/Ie u Bubmmorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CcHUCTEeMaTH3aIus 3HaHUH
20 Kontponbnas pabota Nel o teme bubmuoreka [IOK
«BemrecTBa 1 XUMUYECKUE PEAKITAMDY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Coctas Bo3ayxa. bubmuotexa [JOK

Kucnopon — sneMeHT u npocroe

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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BenrecTBo. O30H

dusnyeckue 1 XUMHUYECKHE CBOMCTBA

22 KHCII0poJia (peaKIMKi OKUCIICHHUS bubmmorexa LIOK
POAia (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [loasTue 06 okcugax
C 0
23 n;:ocoaTBc: I;I/ICI)/IHI}:I 1;3 H(I)/II;II;I;;EZEZHCE;HB buomiorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemutoBoit 3 PeKT XUMUIECKON PEeaKITHH,
MOHSITUE O TEPMOXUMHUYECKOM Bbu6mmoteka [JOK
24
yYpaBHEHUH, 3K30- U SHIOTEPMHUUECKUX https://m.edsoo.ru/ff0d4790
peaKIusax
e §OHJ'II/IBO (ued1b, yroms u MeéaH). Butnorexa LIOK
arpsi3HEHHUE BO3/1yXa, CIOCOOBI €To
P A%, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
g | eI e 01
OILYHICHHE 1 CODHPATHE KHETOPOAA, https://m.edsoo.ru/ff0d4ae2
U3yYEHHE €T0 CBOMCTBY»
27 Bonxopon — anemeHT u mpocToe bubmmnoreka HOK
BelecTBo. HaxoxieHue B mpupoie https://m.edsoo.ru/ff0d4dd0
08 duznyecknue 1 XUMHUIECKHE CBOMCTBA bu6mmoteka IIOK
Bojiopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCTOTAX U COTAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6b!I 1osTy4eHus BOJI0po/ia B bubmuorexa [IOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme BuGmorexa LIOK
31 «[Tonmydenne u cobupanue BOA0POIa,

M3y4YEHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MousipHblii 00BEM ra3zoB. 3aKOH

bubnunorexa LIOK

32 ABorazapo https://m.edsoo.ru/ff0d542e
Boranciennss 00b€Ma, KOIUYSCTBA
33 BEIIECTBA Ta3a Io er(; H3BECTHOMY bubnrorexa LIOK
N https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU O0BEMY
BorunciaeHus 00bEMOB ra3oB 110
34 YPAaBHEHUIO PEaKIMKU Ha OCHOBE 3aKOHA Bbu6mmotreka [JOK
00BEMHBIX OTHOIIIEHHUI T'a30B. https://m.edsoo.ru/ff0d5708
KoHTposbHas pabora
35 dusznyeckrue 1 XUMHISCKHUE CBOMCTBA bubnunoreka LIOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bu6nmorexa LIOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hachiennbie u
37 Helilacr,lm:HHHe EaCTBopBI. MaICHCOBaSI bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
JIOJISI BEILIECTBA B pacTBOPE
[TpakTuyeckas padora Ne 5 mo Teme
38 «IpuroroBiieHHE PaCTBOPOB C bubmuoreka [IOK
orpeIeIEHHON MacCOBOM JJOIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHas padora Ne2 o teme bubmuoreka [IOK
«Kucnopon. Bogopoa. Bonay https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KIacCupUKaIIUs, bubnmorexa LIOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne 1 XUMHUYECKHE CBOMCTBA
41 KI/ICHY:THLIX OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHuUs: coCTaB, Kiaccuukanms, but6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHu4yecKkue CBOWCTBA Bu6mumotexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bubnunorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHune u XUMUYECKHE CBOMCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa
46 CHOCOéI)II) HI([)JIyT-I)eHI/ISI, XI/IMI/I‘IZ(I:KI,/IG Bubmmorexa IOK
cBOMCTEA https://m.edso00.ru/00ad9474
[TpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexa [JOK
«OCHOBHBIC KJIACCHl HEOPTaHHUYCCKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)
48 I'eneTnyeckas CBsA3b MEXKAY KaccaMu bubmuoteka [IOK
HEOPraHMYECKUX COCTMHECHUHN https://m.edsoo.ru/00ad9a50
. bubmmnoreka HOK
49 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI https://m.edso0.ru/00ad9ch?
KonTponbnas pabota Ne3 o reme
50 "OCH(I:))BHLIC I(J'IIE)ICCBI HEOPraHUYECKUX Bubmmorexa HOK
. https://m.edsoo.ru/00ad9ela
COEIMHEHU M
[TepBbIe MOMBITKY KIACCHU(PUKAITUU
51 XI:I\F/)[I/I‘{:CKSIX SHCMCHT(():; l(?}OHﬂilne 0 Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX DJIEMEHTOB
Ilepuonnueckuii 3akoH u [lepuoauueckas
52 cnieMI; XUMHAYECKUX BHeMeETOBﬂ . N. bubmrorexa LIOK
https://m.edsoo.ru/00ada52c
Meupgeneena
53 [Tepuonpl, rpymImbl, TOATPYIIIHI bubnuotexa [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ada52c

Crpoenue atoMoB. CocTaB aTOMHBIX

bubnunorexa LIOK

>4 saep. M3ororbl https://m.edsoo.ru/00ada342
CrtpoeHnue 3J1eKTPOHHBIX 060.110‘161(“ BuGmiorexa LIOK
55 aToMoB 3y1eMeHTOB [lepronnueckoi
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menneneena
XapaKTepHuCTHKa XMMHIECKOT'0 DJICMEHTA
56 o I::ro HEJ'IO)KGHI/IIO B [lepuoanueckoit bubmmorexa LIOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menzaeneena
3nauenue [lepronuueckoro 3akoHa Jjis
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnorexa [JOK
MeHeneeB — yu€HbIi, eIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnnorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnas xumMu4deckas CBsI3b buomioreia LIOK
https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nonsipHas XUMHUYECKast bubmmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HenonsIpHAs XUMHYECKas bubmmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 (CTerIeHb OKHCIICHIHS https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIILHbBIE bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCITUTENN 1 BOCCTAaHOBUTEITH Bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 o teme bubnuotexa [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

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

Pesepeusbiit ypok. [Ipodeccun Bu6mumotexa [JOK
66 1
XHUMHUYECKOT0 Tpoduiis https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001menune u 1 Bu6mumoteka [JOK
CHCTeMaTH3aIlUsl 3HAHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIil ypok. O6001meHne 1 1 bubmuorexa [IOK
CHCTEMaTH3aIlHs 3HAHHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoanuyecTBo 4acoB

JIeKTPOHHBbIE HU(POBbLIE

Ne Kounrpoan | IIpakruye | [lara
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Bcero HbIE CKHe U3y4eHust
pecypcbl
padoThI padoThI
Ilepuonnueckuii 3akoH. [lepuoanyeckas
1 CI/I(?TeMI; XUMHYECKHUX 3JleMI;HT(I)[B A u 1 0 0 bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
2 XI/IMI/IquKiX 3JIEMCHTOB TEPBBIX TPEX 1 0 0 bubmrorexa LIOK
P P https://m.edso00.ru/00adb6b6
MEePHUOIOB
3 Kiaccudukanust 1 HOMEHKIaTypa 1 0 0 bubmmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI bu6nmorexa LIOK
4 N 1 0 0
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoasnas padora Nel o teme
5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1 0
OCHOBHBIX Pa3/IeNioB Kypca 8 kiaccay
Knaccudukanms XuMuueckux peakiui 1mo bubmuoreka [IOK
6 1 0 0
Pa3IUYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUYECKOU PEAKITUH.
7 [TonsiTue o FOMI:)FCHHLIX U TeTe OFEI;)HHBIL)I( 1 0 0 Bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaKusIx
[ToHsITHE 0 XUMUYIECKOM PABHOBECHHU.
®DaKTOPHI, BIUSAIONINE HA CKOPOCTh bubnmorexa LIOK
8 . 1 0 0
XMUMHUYECKON PeaKiMu 1 OJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOT0 PaBHOBECHS



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

9 OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC bubnuorexa [JOK
peaKiuu https://m.edsoo.ru/00adcade
10 Teopust 2IEKTPOTUTHYECKOUN TUCCOLIMAIUH. bu6nuoreka [IOK
CuiibHbIe U clla0ble 2IEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honublie ypaBHEHUS peaKIUi bromiorexa LIOK
P peart https://m.edso00.ru/00add448
X .
12 ocomumit s cnere npeserasteii o bitGnorera LIOK
N ped https://m.edso00.ru/00add5d8
3JICKTPOJIUTUYECKON JUCCOIMAIIIHI
X o o
13| nporerasserni 08 sexrpommtGero Bumoeca LOK
ped P https://m.edso00.ru/00add8b2
JIUCCOITUAITAN
14 [TonsiTEe O TUApPOIN3E CoNel bubmrorexa LIOK
P https://m.edsoo.ru/00add9d4
bub OK
15 O00011eHNEe ¥ cUCTEMATHU3AIIUA 3SHAHUHN htI:p::I;I/(r)I:ZI;i(])_}).ru /00addd12
[IpakTuueckas padora Ne 1. «Pemenue bubmmnoreka HOK
16
IKCIIEPUMEHTAILHBIX 33144 https://m.edsoo.ru/00addbfa
. K;HTpOHBHaSI pabota Ne2 o teme BuGmorexa LIOK
«DNEeKTPONUTHYECKAs TUCCOIHAIINS.
P g HHat https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIUU B PAaCTBOPAX»
OO01mas xapakTepuCcTHKa TaJIOT€HOB. bubmmoreka [JOK
18 .
XUMHUYECKHe CBOWCTBA Ha TIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19| mmmcommg caoicrms, romyeonne b morera LIOK
> HOYH ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTrueckas padora Ne 2 mo Teme bubnuotexa [JOK

«[TonyyeHne CONAHON KUCTOThI, U3yYCHUE

https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00addbfa
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€€ CBOHUCTB»

Brrancnenus no YpaBHCHUAM XUMHUYCCKHUX

21 €aKUUH, eclii OJJUH U3 PEareHTOB JIaH B bubmmorexa LIOK
PEAIIUIH, A P A https://m.edsoo.ru/00ade488
n30BITKE
OO6m1as xapaktepucTuka snemMeHToB VIA- bubnmoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
A .
5 | o b
! P ! https://m.edsoo.ru/00ade64a
npupoje. XUMHUECKHUE CBOMCTBA CEpPhI
24 CepoBoaopo, cTpoeHue, pundeckue u bubnnorexa [JOK
XUMHYCCKHE CBOWCTBA https://m.edsoo.ru/00ade802
O .C
) (bKCI/IIH:I cepbl. CepHast KI/ICJ‘IOTa: BuGmorexa LOK
W3UYECKUE U XMMUUYECKHE CBOMCTBA, httos://m.eds0o.ru/00adea28
IpUMEHEeHHe
XVMMHYECKUE peaKLny, JIeXKAIUE B OCHOBE
0
’ SEOM;’FHH‘ZHI;OFO ;Toco zelcncc))zyqum Bumorexa 1IOK
HOW KUCIIOTBI. XHUMHYECK
P 1 . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpY’Karolel cpebl
COEIMHEHUSIMU CEPBI
97 Brrunciaenne MaccoBoi 10JM BeIXO4a bu6nmorexa LIOK
npoaykra peakiuu. KontponbHas padora https://m.edsoo.ru/00adec8a
OO11ast xapaKTepUCTHKA JIEMEHTOB V A-
28 rpynmsl. A30T, paclipOCTPaHEHHE B bubmuoreka [JOK
npupoze, GU3nvYecKue 1 XMMUYEeCKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero pu3ndeckue U XMMHUECKHe bubmuoreka [JOK
29 .
CBOWCTBA, MTOJyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padora Ne 3 o Teme bubmmoteka [IOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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«[Tonydyenre aMMHaKka, H3y4eHHE €ro
CBOMCTB»

https://m.edsoo.ru/00adf180

A3oTHas KucioTa, e€ puznueckue u

bu6nuoreka [IOK

1
3 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubmmoreka [JOK
yao0opeHuid. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKPYKAFOIICH CPe/Ibl COCTMHECHUSIMH a30Ta
() .0 \Y
52| Gonopman mmencee, o Bmorers LLOK
Hasi KUCII0Ta, PU3HUYECKUE U
P o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, OJTyYCHHE
“ Hcnonp3oBanue Q)(();C(baT(iB 1; Ka4yecTBe BuGmmorexa LIOK
MUHEPAJIbHBIX YI0OpeHHIA. 3arpsi3HEHHE
P N YAODP P https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
35 Yraepon, pacripocTpaHEHHE B IIPUPOJIE, bubnnorexa [JOK
bu3nyecKre U XMMHYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcupipl yraepoaa, ux Gpusndeckue u
XHUMUYECKHE CBOMCTBA. DKOJOTHUECKHUE bubmmoteka IIOK
36
npo0JIeMbl, CBSI3aHHBIC C OKCUIOM yIIIepoia https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCI0Ta U €€ Co bubmmorexa [IOK
rOJIbHAsT KUCIIOTA U u
g . " https://m.edso0.ru/00ae006¢c
o 'ljlrlloaxmqecxaﬂ pabota Ne 4 o Teme BuGnmorexa LIOK
W€ YTIIEKUCIIOTO Ta3a.
OLYTICHIE YLICKHE \ https://m.edsoo.ru/00ae027¢
KauectBenHast peakiiusi Ha KapOOHAT-HOH
[TepBoHaYaTLHEIEC TOHATHS 00 BuGmiorexa [IOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O

COCTMHECHUSX YIIIepoaa

https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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bubnunorexa LIOK

40 Kpentiii 1 ero coequtheris https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bu6nmoreka [IOK
«BakHeHIIne HEMETAJLIBI U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KoHnTtponbhas padora Ne3 o Teme

42 «Ba;xrl){eﬁmne I:IeMeTaJ'IJ'IH 1 UX bubnrorexa LIOK

https://m.edsoo.ru/00ae0el8
COCITUHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHUECKUX

43 3JIEMEHTOB — METaJlJIOB. MeTajinieckas bubnuorexa [{OK
CBSI3b M METAJUTMYECKast KPUCTAIINIEeCKas https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIUIOB
XUMUYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUYECKHUH psii HapsKEeHUI bubmmorexa LIOK

https://m.edsoo.ru/00ae1156
METAJIJIOB
O6111e cnocoOb! MOTY4YEHUS! METAIJIOB.

45 CrmuiaBbl. Berauciienus mo ypaBHEHUSM bubmuoreka [IOK
XMUMHYECKUX PEaKIIui, eClId OJINH U3 https://m.edsoo.ru/00ae1156
peareHToB COAEPIKUT MPUMECH

46 [TonsiTHE O KOPPO3UHU METAILIIOB buomroreia LIOK

https://m.edsoo.ru/00ae1278
but6mmorexa [IOK

4 Hlenouere MeTamms! https://m.edsoo.ru/00ae14b2

48 OKcUIbl ¥ TUAPOKCUIBI HATPUS U KAJTHS bubnmorexa LOK

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

49 [llenouHo3eMeNbHBIC METAJIIBI — KAIbIIHN 1 but6mmoreka [IOK

Mar"Hum

https://m.edsoo.ru/00ael15e8
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bubnunorexa LIOK

50 Baxueliimue coetnHeHUs KanblAs https://m.edsoo.ru/00ae15e8
51 O00011eHrEe ¥ cucTEMAaTHU3alUs 3SHAHUI
52 JK&cTkocTh BOJIBI M CITOCOOBI €€ yCTpaHSHUS ﬁggg?ﬁé;iiﬂﬁlo 0361886
53 | “asmmoom somsnweromn bitmorera IOK
\ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 J— bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
% Keneso https://m.edsc]i).ru/Oanld86
57 Oxcuipl, THAPOKCH B U comn xene3a (1) u bubnmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o011eHre U cucTeMaTH3aIMs 3HAaHUHA
| momepmemunon st o ront. bitmmorera LIOK
«BaxxHelmme MeTaJuIbl U UX COSAUHEHUS» https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUYECKHX
o | oo o s
Brrurcnenus MaccoBoil 1011 BhIXOAa https://m.eds00.1u/002e1750
MPOIYKTa PEAKITUI
61 O00011IEHNE U CUCTEMATU3AlIUA 3HAHUMN
62 KonTtponpHas padora Ne4 o teme

«Baxueume MeTaIbl U UX COSTUHECHUSI



https://m.edsoo.ru/00ae15e8
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63 BemectBa 1 Marepuasl B IOBCEIHEBHON 1 Bu6mumotexa [JOK

KU3HH YeIOBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKPY KAKOLIEH 1 bubmuorexa [IOK

cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu 3KOJI0THYECKUX 1 Bu6mumoteka [JOK

podseM https://m.edsoo.ru/00ae4270
66 PesepsHblii ypok. [Ipodeccun xummueckoro 1 Bbu6mmoteka [JOK

npodus https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600meHune u 1 Bbu6mmotreka [JOK

CHCTEMaTH3AaIlHs 3HAHHU https://m.edsoo.ru/00adb33c
68 PesepBuelit ypok. O60011eHuE U 1 bu6nmorexa LIOK

CHCTEMATU3ALMS 3HAHU I https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

» Xumus, 8 knacc/ 'abpuensia O.C., Octpoymo U.T'., Cnagkos C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocsenienue»
» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe

obuectBo «M3narenscTBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI IS YUUTEJISA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB U.T'., Cnagkos C.A., AKIIMOHEPHOE 0OIIECTBO
«M3parensctBo «lIpocBenienne»

» Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AkunoHepHoe

O6H_ICCTBO «31aTenbpCcTBO «HpOCBeIJ_IeHI/Ie»

Hacronpnas kaura yuurtens xumun. 8 kinacc.O.C.I'abpuensn, U.I' Octpoymos.
Hacronpnas kaura yuurtens xumun .9 kinacc. O.C.I'abpuensn, U.I'. OctpoymoB
Xumusi. Pabouast rerpanp k yueoHuky O.C.I'abpuensna "Xumus 8 kiacc"
Xumus. Terpaap 11t 17a00paTOPHBIX OMBITOB U MPAKTHUECKUX padOT K yUeOHUKY

O.C.I'abpuensna "Xumus 8xmacc"

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






