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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XuMHUH Ha ypOBHE OCHOBHOTO O0IIEro 00pa30BaHUs COCTABIICHA HA OCHOBE
TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHONH MPOTrPaMMbl OCHOBHOTO
obmero oopazoBanus, nmpeacrasieHHbx B PI'OC 00O, a Takke Ha ocHOBE (henepabHoi paboueit
IporpaMmbl BOCIIUTAHUA U C y‘-IéTOM KOHIICIIIMU IpCTIogaBaHusd y‘~I€6HOF0 npeamMeTa «XuUMU» B
o0Opa3oBaTelbHBIX opranu3anusx Poccutickoii denepanuu.

[Iporpamma 1o xXxuMuu Ha€T MPEACTABICHHE O IENAX, OOIICH CTparerud OOydCHHS,
BOCIIUTAHUS W Pa3BUTHS OOYYArOIIMXCS CPEACTBAMU y4eOHOTo MpeAMeTa, YCTaHABIMBACT
o0s13aTebHOE TPEIMETHOE COMEepKAHME, MPeIyCMaTPHBACT pacIpeieieHne ero mo KiaccaM |
CTPYKTYPUPOBAHHE 110 pa3acjiaM U TEMaM IMPOrpaMMmabl 10 XUMUH, OIIPEACITIACT KOJUYCCTBCHHBIC U
Ka4C€CTBCHHBIC XAPAKTCPUCTUKH COACPKaHUA, PCKOMCHAYCMYIO IMOCICAOBATCIIBHOCTE M3YUCHUA
XUMHUH C YYETOM MEKIIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUarOMMXCsl, OTPEIEISIET BOSMOXXHOCTH MTPEMETA TS peaTi3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0O0pa30oBaTENbHOW MpPOTpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3zoBaHMsl, a Takke TpeOOBaHUN K pe3yapraraM OOy4deHHs XMMHUU Ha
YPOBHE TIeJIel U3y4YeHHsI TIPeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOW JESITEIbHOCTH
00ydaroIIerocsi o OCBOCHHUIO yUeOHOTO COACPIKAHUS.

3HaHUE XUMUH CITY’)KUT OCHOBOU JUTSI ()OPMUPOBAHHSI MHUPOBO33PEHHS 00YJaIOIIETOCs, €ro
MIPEJICTaBICHUN O MaTepuaIbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (popMUpyeMble XUMuUei
MIPEJICTaBJICHUS O B3aHMMOIIPEBPAICHUSIX SHEPTUU U 00 3BOJIIOLUU BEIIECTB B MPUPOJE, O MyTAX
pelieHus I00aibHBIX MPOOJeM YCTOMYMBOTO pPa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOM,
SHEPTEeTUYECKOM, MUIIIEBOM U SKOJIOTHUECKON 0€30TacCHOCTH, MPOOJIeM 3IpaBOOXPAHCHHS.

N3ydyeHne xumumM: CrnocoOCTBYeT pealu3allid BO3MOXKHOCTEM MJIsi caMOpa3BUTUS U

hopMupoBaHUs
KyJIbTYpbl JMYHOCTH, €€ oOmed u (YHKIMOHAIBHOW TPAMOTHOCTH;  BHOCUT BKJIaJ B

(hopMupOBaHUE MBILIUICHUS U TBOPUECKUX CIOCOOHOCTEH 00yYaromuxcs,

HAaBBIKOB ~ HMX  CaMOCTOSITENIbHOM ~ y4yeOHON  JEATEeIbHOCTH,  OSKCHEPUMEHTAJbHBIX U
UCCIIEIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaKk B TIOBCEIHEBHOM JKM3HM, TaKk U B
npodeccuoHaNnbHON  JEATEIbHOCTH; 3HAKOMHT CO CHEHU(UKOW HAy4YHOTO MBIIIJICHHUS,
3aKJIaJIbIBA€T OCHOBBI I[EJIOCTHOTO

B3IJIsI/Ia HAa €IUHCTBO MPUPOABI U YEIOBEKa, SBISETCSI OTBETCTBEHHBIM ATAOM B ()OPMHUPOBAHUH
€CTECTBEHHO--HAYyYHOH T'PaMOTHOCTH  OOYYarOLIUXCS; crocoOcTByeT  (hOPMUPOBAHUIO
[IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM

3HaHUSIM, K MpUPOZE, K 4YENIOBEKY, BHOCHUT CBOM BKJaJ B 53KOJOIMYECKOoe o0Opa3oBaHUE
00yyYaromuxcsl.

JlaHHbIe HampaBieHUs B OOy4€HHMH XMUMHMU OOECIeUMBAIOTCS CHEHU(UKON comepikaHus
yueOHOTO MpeaMeTa, KOTOPBIH SABISIETCS eJarOrHuecKy alalTHPOBAHHBIM OTpaskeHHeM 0a30BOii
HayKd XUMHH Ha ONPEIeIEHHOM JTare e€ pa3BUTHI.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHMs OPHEHTHUPOBAH HAa OCBOCHHE
00YyYaOLIUMHKCS CUCTEMBI MTEPBOHAYAIBHBIX MOHATUN XUMHUHU, OCHOB HEOPraHMYECKOW XUMUH U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBIX MOHATUI OpPraHUYeCKON XUMHUH.

CtpykTypa colep)KaHusi MPOrpaMMbl 10 XUMHUHU c(OpMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona Kk e€ um3yueHuro. ConepikaHue€ CKIIAIbIBAETCS M3 CUCTEMbI MOHATUH O XUMHUYECKOM



JJIEMEHTE U BEUIECTBE M CHUCTEMbl IMOHATHM O XUMHUYeckoil peakuuu. OO0e 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl 10 NPUHLUIY IOCIEI0BATEIbHOIO Pa3BUTUS 3HAHUH HAa OCHOBE
TEOPETUUECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HHUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS,

— [Tepuoguueckoro 3axkona 1. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUU aTOMa U XUMUYECKON CBS3H;

— TPE/ICTABICHUH 00 AIIEKTPOIMTHUECKON TMCCOIUAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccMaTPUBAIOTCS Ha OCHOBE AMIMUPUYECKU IIOTYUYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEOBATENBHO OT OJTHOTO YPOBHS K JIPYrOMY, BBITIOTHSIS
(GyHKIMY 0OBSICHEHUSI M TIPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BOBMOKHOCTEH MPaKTUYECKOTO
MIPUMEHEHUSI U TIOJTyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHHM CIIOCOOCTBYET (DOPMUPOBAHUIO TPEJICTABICHUS O
XUMHYECKOM COCTaBISIOIIEH HAay4yHOW KapTHHBI MUpa B JIOTMKE €€ CHCTEMHOM IPHUPOJBI,
LIEHHOCTHOTO OTHOIIEHMsI K HAyYHOMY 3HaHMIO U METOJ]aM IMO3HAHUS B Hayke. M3ydyeHne xumuu
MIPOMCXOJIUT C IIPUBJICYEHUEM 3HAHUH U3 paHee N3YUYEeHHBIX YUeOHBIX peaMeToB: « OKpyKarouuit
Mup», «buonorus. 5-7 knacce» n «dusnka. 7 Kiaace».

[Ipu n3ydyeHnn XUMHUHM IPOUCXOAUT POPMHUPOBAHUE 3HAHUN OCHOB XMMUYECKOW HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUUYECKOM eI TeIbHOCTH YeJIOBeKa U Kak OJHOTO U3
KOMIIOHEHTOB MHPOBOHM KYJIbTypbl. 3ajaya y4eOHOTO IpeaMeTa COCTOMT B (DOPMHPOBAHUHU
CHCTEMbl XUMHYECKUX 3HAHUM — Ba)KHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETHYECKUX
MOJIOXKEHUH, JOCTYMHBIX OOOOLIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HayKd, B
IPUOOLIEHUN K Hay4YHbIM METO/IaM IO3HAHUS IPU U3YUYEHUHU BEIIECTB U XUMUYECKUX peakluil, B
(GopMHMpPOBaHMM M  DPa3BUTUM  ITIO3HABATENbHBIX YMEHMH W  UX INPUMEHEHUM B
y4eOHOIO3HABAaTEIbHOM M y4eOHO-UCCIIE0BATEIbCKON  JIEITENbHOCTH, OCBOEHUHM IpaBUII
0e301acHOro 0OpaleHUs C BEIIECTBAMH B IOBCEHEBHOM HKHU3HH.

[Ipy u3yyeHMHM XUMHM Ha YpOBHE OCHOBHOIO OOILEro oOpa3oBaHMs Ba)XKHOE 3HAYEHUE
IpUOOpEN Takue Lel, Kak:

- (dbopMHpOBaHUE  HMHTEUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMI0, COTPYIHHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO DELIEHHUH, CIIOCOOHOM
alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM JKU3HU;

— HalpaBJIEHHOCTh OOyYEHHUS Ha CHCTEMAaTH4ecKoe MPHOOLIEeHHE O00YyJaroluXxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTEJIbHOM  NIEATENBHOCTH,  HAaydyHbIM  METOAAM  IIO3HAaHUA,
(opMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUM;

— o0ecriedeHre ycaoBUH, CIOCOOCTBYIOIUX MPHOOPETEHUIO 00YUarOIUMHKCS ONbITa
pa3sHOOOpa3HOM NeATeNbHOCTH, MO3HAHUSA M CaMOIIO3HAHMS, KIIIOYEBHIX HAaBBIKOB (KJIFOYEBBIX
KOMIIETEHLIMH ), IMEIOLIX YHUBEPCaIbHOE 3HAYCHUE ISl pa3IMUHBIX BUJIOB JIESITEIbHOCTH;

— (dopmupoBanue o61ei GyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIE YMEHUIH OOBSCHATDH U OLICHUBATh SIBIEHUS OKPY’KAIOIIETO MUPa, UCTIONb3YsI 3HAaHUS U
OTIBIT, TOJTyYEHHBIE MPU U3YYSHUN XUMUH, IPUMEHATH UX IPH PEISHUH IPo0IeM B TOBCETHEBHOM
KU3HU U TPYAOBOU IEATENBHOCTH;

— ¢dopmupoBaHue y OOyYaroIUXCS T'YMaHUCTHYECKUX OTHOLICHWH, MOHMUMAaHUS
LEHHOCTH XMMUYECKHUX 3HAHUH JJs1 BRIPAOOTKM SKOJIOTMUYECKH 1€1eCO00pa3HOro MOBEJCHHUS B



OBITY W TPYIOBOW [EATCIBHOCTH B LEISIX COXPAHCHUS CBOETO 3J0POBBS M OKpYKAOIIEH
MIPUPOJHON CPEJIbL;

— pa3BUTHE MOTHBAIlMd K OOYYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO |
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHUS OOIIEYETIOBEUCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY POl U HANIPABICHHOCTH JAJIbHEHIIIETO 00yUeHUsI.

OO01mee 9nCIO YacoB, OTBEIEHHBIX JUISI M3YYCHUS XMMUU HA YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus, cocTapisieT 136 4acoB:

B 8 Kiacce — 68 yacoB (2 yaca B HeJleNo), B
9 xiacce — 68 yacoB (2 yaca B HEJIEINIO).

COIJEP/KAHUE OBYUYEHMUSA

8 KJIACC IlepBoHayajibHble XUMHYECKHE OHATHS

[Ipenmert xumun. Poiap XUMHUU B )KM3HU YeJI0BeKa. XMMHUSI B CUCTEME HayK. Tela 1 BelecTna.
dusndecKue CBOMCTBA BEMIECTB. ATperarnoe coctosiure BemiecTs. [loHsTHe 0 MeToaX MO3HAHUS
B xuMuu. YucTteie BenecTBa U cMecu. CriocoObl pa3/ielieHus: CMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3TIEMEHTBI. CUMBOJIBI XUMUYECKUX 3J1€EMEHTOB. [IpocThie
U CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IMOCTOSTHCTBA
coctaBa BemiecTB. OTHOcCUTENbHAas aroMHas Macca. OTHOCUTENIbHAs MOJEKYJSIpHas Macca.
MaccoBas 1011 XMMHYECKOIO JISMEHTAa B COCTUHCHUH.

Konunuectro BemectBa. Monb. MosnsspHast macca. B3auMocBsI3b KOJTM4eCTBa, MacChl U YUCia
CTPYKTYPHBIX €AMHHI] BelecTBa. PacuéTel mo GopmynaM XUMUYECKUX COCTUHECHHM.

du3nyecKkue U XUMHUYECKUE ABJICHUA. XUMHUYECKas peakuuss W €€ MpU3HaAKU. 3aKOH
COXpaHEHHUsI MacChl BElIeCTB. XUMUYECKHE ypaBHeHUs. Knaccudukamus XUMHUYECKUX PEaKIIUi
(coenuHeHMs, pa3IOKEHUSI, 3aMEIICHHS, OOMEHa).

Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XUMHUUYECKOH MOCYIOH, NMpaBuUjaMu pabOTHI B
naboparopuu u npuéMaMu OOpamieHus ¢ 1abopaTopHbIM 000PYIOBAaHUEM, H3yUEHHE U ONKMCAHUE
(hM3UYECKUX CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HAOM0AeHUE (PU3nUYeCKUX (TIIaBICHUE
BOCKa, TastHHE JIb/Ia, pACTHPAHUE caxapa B CTYINKE, KUTIEHUE U KOH/ICHCAIUs BOJbl) U XUMUYECKUX
(ropeHue cBeuH, IPOKAIMBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIOTOM ) SIBJICHUH,
HaOJIFOJICHNE W OIMCAHKME MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakIuil (pa3jiokeHue caxapa,
B3aMMOJICMCTBHE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, pasnoxkenue ruapokcuna meau (1) mpu
HarpeBaHuM, B3auMOAEWCTBHE kene3a ¢ pactBopom comu Mmeau (II), uzydenuwe cmocoboB
pasfeneHusi cMmeceil: ¢ TOMONIbI0 MarHurta, (GUIBTPOBaHWE, BBIMAPUBAHUE, AUCTUILIALUS,
Xpomarorpadusi, IpoOBEICHUE OUNCTKU MOBAPEHHOM COMH, HAOMIOJCHUE U OMTMCAHUE PE3YIIbTATOB
MPOBEJICHUS OIbITA, WILUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MACChl, CO3/JaHUE MOJEIIEN MOJIEKYII
(IapocTep KHEBBIX ).

Baskueiilue npeacTraBuTe I HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopog — smeMeHT U mpocToe BEIIEeCTBO.
Haxoxxnenne kuciopoaa B mpupoje, pu3ndeckue U XUMUIECKHEe CBOWCTBA (pEaKIMd TOPEHHUS).
Oxcuppl. [lpumenenue xuciaopoga. CrnocoObl MONMydeHHs] KHUCIOpoaa B JabopaTopuul |



npombliieHHOCTH. KpyroBopor kucinopoaa B mpupoae. O30H — ayutoTpornHas MoAuQuKanus
KHMCJIOPOJA.

TeruoBolt >PQPEKT XUMHUECKOH pEaKlIuu, TEPMOXUMHUYECKUE YPaBHEHHUS, 5K30- U
SHAOTEPMHUYECKUE peakiuuu. TOomauBO: Yroiib W METaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MApHUKOBOTO P PeKTa, pa3pyluieHHe 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocTtoe BemecTBo. Haxoxkaenne Booposia B mpupoae, pusndeckue
U XMMHUYECKHE CBOMCTBA, IPUMEHEHKE, CIIOCO0b! Nony4yeHust. Kucinotel u comnu.

MossipHbIi 00bEM Ta30B. PacyéThl M0 XMMHUYECKUM YPABHCHUSIM.

®usnueckue CcBOMCTBAa BOAbl. Boma kak pactBopurens. PactBopsl. Haceluennsle u
HEHaChILIEHHbIE pacTBOpbl. PacTBopuMoOcTh BemiecTB B Bojae. MaccoBasi J0isl BelecTBa B
pactBope. XuUMHUECKHe cBOMCTBA BoAbl. OcHOBaHUA. Ponb pacTBOpOB B NMpHpOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B Tpupoze. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa U OUYMCTKA
MIPUPOJIHBIX BO/I.

Knaccudukanus neopranmdeckux coequnennit. Oxkeupl. Knaccudukamms okCuioB:
coseoOpasyrolie (OCHOBHbIE, KUCIOTHBIE, aMmboTepHbIe) U HeconeoOpasyrouiue. Homenknarypa
okcu10B. du3nueckre U XMMHUYECKHe CBOMCTBAa OKCHA0B. [lomyueHnue okcuaoB.

OcHoBanuga. Knaccudukanuss OCHOBaHHMI: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. dusznueckne M XUMHUYECKHME CBOMCTBA OCHOBaHUil. [lomyueHue
OCHOBaHUH.

Kucnorel. Knaccudukanust xkucinor. Homenknarypa kucior. @u3nyeckue M XUMHYECKUE
cBolicTBa KUCIOT. Pan aktuBHOCTH MetaioB H. H. beketosa. [lonydyenue Kucior.

Comu. Homenkiarypa coseil. dusznueckue u XMMHUUYECKUE CBOMcTBa coisieil. [lomyuenne
COJIeH.

I'enetnueckas cBI3b MCXKOY KilacCCaMHU HEOPraHNM4YE€CKUX COCI[I/IHGHI/If/'I.

Xumuueckuii IKcnepumenm: KaueCTBCHHOE OIPEIEIICHUE COACPIKaHUs KUCIOopola B
BO3J/IyXe, MOIy4YCeHUE, COOMpaHKe, paclio3HaBaHUE U U3yUEHHE CBOMCTB KUCIOpO/Ia, HAOIoIeHUE
B3aMMO/JICHCTBUS BEIIECTB C KHCIOPOAOM M YCJIIOBUS BOSHHUKHOBEHHS M IPEKPAIICHUS TOPEHUS
(moxxapa), 03HaKOMJIEHHE C 00pa3liaMy OKCUJIOB M OITUCAHHE MX CBOICTB, IMOJTyYeHHEe, COOUpaHue,
pacro3HaBaHHe U U3Y4YCHUE CBOMCTB BOIOpO/Ia (TOpEHHE), B3AUMOICHCTBIE BOIOPOIA C OKCHIIOM
Menu (II) (BO3MOXHO HCIOJB30BaHHME BHICOMATEPHAIOB), HAOIIONCHHE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEJIOBAHHE OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C pPa3IUYHOU
pPacTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONMPEICIEHHON MacCOBOM JOJIel pacTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBHE BOAbI C METaJUIaMHU (HATpUEM U  KalbllieM) (BO3MOXKHO
WCIONB30BaHUE BHUJAEOMATEPHUANIOB), HCCIENOBaHHE O0Opa3l0OB HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIAacCOB, HAONMIOACHHE M3MEHEHHS OKPAaCKM WHAMKATOPOB B PAcTBOpPaxX KHUCIOT U
ienouel, uzydenue B3aumozeiicteus okcuaa meau (II) ¢ pactBopom cepHOM KHCIOTHI, KUCIIOT C
MeTaJllaMi, PEakuil HeWTpanau3aluu, MONy4eHHE HEPacCTBOPUMBIX OCHOBAHMI, BHITECHEHUE
OJTHOTO MeTajsia APYTUM U3 pacTBOpa COJNH, PEIIEHUE JKCIEPUMEHTAIBHBIX 3a/ad M0 TeMe
«BaxHeliue K1acchl HEOPTaHUYECKUX COSTMHEHUIN.



Iepuonunyeckuii 3akoH u Ilepuoauyeckasi cucremMa XxuMu4eckux iemenros /I, U.
MenpeneeBa. Ctpoenue aroMoB. XuMn4ieckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MONBITKY KJIaCCU(PHUKAIMA XUMUUECKUX 371eMeHTOB. [oHsATHE 0 Tpynmax CXOAHBIX
3JIEMEHTOB (I[EJI0YHBIC U MIETIOYHO3EMEbHBIC METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEPHBIE OKCUIBI U THIPOKCHUIBI.

[Tepuoguueckuit 3akoH. Ilepuomnueckass cucremMa Xxumuyeckux osnemeHtoB . .
MenneneeBa. KoporkomepuomHas u jaauHHonepuoaHas ¢opmbl [leprognyeckoid CHCTEMBI
xumuuecknx anemeHtoB . WM. MengeneeBa. llepuonbl u rpynmbl. PU3HYECKHI CMBICI
MOPSAIKOBOIO HOMEpA, HOMEPOB MEPUOAA U TPYIIIIbI JIEMEHTA.

Crtpoenue atomoB. CocTaB aroMHBIX sifiep. M30Tombl. DnekTpoHbl. CTpoeHHE IJIEKTPOHHBIX
obosouek atoMoB TmepBbIX 20 xumuueckux daemMeHToB [lepmonmueckoit cucrembr . U.
MenneneeBa. XapakTepuCTHKa XUMHAYECKOTO 3JIEMEHTA IO €ro mojokeHuto B [lepuogmueckoi
cucreme /1. 1. Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJlyca aTOMOB XUMHUYECKHUX AJIEMEHTOB, METAINIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO rpyNIiaM U MepHoIaMm.

3nauenue [lepmonnueckoro 3akoHa u [leprognyeckoil CUCTEMBbI XUMUYECKUX SJIEMEHTOB
JUIsl pa3BUTHS HayKu U NpakTuky. JI. 1. MenneneeB — y4€Hbli U IpakIaHUH.

Xumudaeckas CBSI3b. Komanentnas (monstpHAs u HETIOJISIPHAS ) CBS3b.
DIEKTPOOTPUILIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBHUTENbHBIE  peakiuu. [Iporecchbr
OKHCJICHHS B BOCcCTaHOBICHHUA. OKHUCIMTEIN 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm: W3ydeHUE OOPa3IOB BEIIECTB METAIJIOB U HEMETAJIJIOB,
B3aMMOJICHCTBUE TUJIPOKCHJIA IIMHKA C PAcTBOpPaMU KHUCJIOT U IIEJI0YEH, MPOBEJICHHUE OIBITOB,
WUTFOCTPHUPYIOITUX MPUMEPhl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUi (rOpeHue, peaxiuu
Pa3IIOKEHUsI, COSTUHCHUS ).

Mescnpeomemnoie ceasu

Peanuzarusa MexXnpeaMEeTHBIX CBS3€H MPHU U3YYEHUH XMMHUHM B 8 KJIACCE€ OCYLIECTBIISETCA
4yepes3 UCIONb30BaHUE KaK OOIUX €CTECTBEHHO--HAYUHbIX MOHATUH, TaK U MOHSATHH, SBISIOIINXCS
CUCTEMHBIMU ISl OTAEIBHBIX PEMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO111e ecTeCTBeHHO--HayUHbIe TOHITHS: HAyYHbIN (aKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIIU3,
CUHTE3, KiacCUpUKAIKA, TEPUOAUYHOCTh, HAOIIOICHUE, OKCIEPUMEHT, MOJICIUPOBAHMUE,
HU3MEpPEHUE, MOJIEIb, SIBJIICHUE.

®u3nka: wmarepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, HU30TOIIbI,
PaOaKTUBHOCTh, MOJIEKYNA, AJIEKTPUYECKUI 3apsll, BEIIeCTBO, TelO0, O0bEM, arperarHoe
COCTOSIHME BEUIECTBa, ra3, (U3NYECKUE BEIMYUHBI, €AMHUIIBI W3MEPEHUs, KOCMOC, TJIaHETHI,
3BE31b1, CoIHIIE.

buonorus: porocunres, npixanue, 6nocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPO/IbI, IOJIE3HBIE UCKOTIAEMBIE,
TOIIUBO, BOJHBIE PECYPCHI.

9 KJIACC BemecTBo M XMMHU4YeCKasl peaKkuust

[lepuomuueckuit 3akoH. Ilepuomnueckass cucremMa Xumuyeckux osemeHnto . .
MenpneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX DJIEMEHTOB



IIEPBBIX TPEX IEPUOAOB, KaJIMsA, KajdbLUsi U UX COCOUHEHUN B COOTBETCTBUU C IOJIO)KCHHEM
271eMeHTOB B lleproanyeckoi cucreMe U CTPOCHUEM X aTOMOB.

CrpoeHue BewiecTBa: BUIbl XMUMHYECKOM CBs3U. TUIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTbB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUJA XUMUYECKOU CBSA3H.

Krnaccudukanuss 1 HOMEHKJIATypa HEOPTaHMYECKUX BEIICCTB. XUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSIIMXCSA K PA3JIM4YHBIM KJIacCaM HEOPraHWYECKHUX COCIMHEHUH, T€HEeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccugukanuss XUMUYECKHX PEaKIUi M0 Pa3IMYHBIM MPH3HAKaM (IO YHCIY M COCTaBYy
YYacCTBYIOIIMX B PEAKIUHU BEIIECTB, 110 TEIIOBOMY (D (DEKTY, 10 U3MEHEHHUIO CTENIEHEH OKUCIICHUS
XUMHYECKHX D3JEMEHTOB, 10 O00OpaTMMOCTH, @O YYacTHIO Karajau3aropa). OJK30- U
SHJOTEPMHUYECKHE PEAKIINHU, TEPMOXHUMHUYECKUE YPABHEHUS.

[TonsTe o ckopoctu xumuueckoil peakiuu. IloHsTue 006 0OpaTUMBIX U HEOOpPATUMBIX
XUMUYECKHUX peakiusx. [IoHsATHE 0 TOMOT€HHBIX U Fe€TEPOreHHbIX peakuusax. [lonsaTue o katanuse.
[TonsiTHE O XUMUYECKOM paBHOBECHH. PAKTOPBHI, BIUSIOIINE HA CKOPOCTh XUMHUECKON PEaKLIUU 1
ITOJIOKEHHE XUMHUYECKOTO PABHOBECHS.

OKHCIINTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHOBOCCTAHOBUTENBbHOU  peakuuu. (CocTaBlI€HHE YpPaBHEHUW  OKHUCIHUTEIbHO--
BOCCTaHOBMTEJBHBIX PEAKIIUI ¢ HCIIOIB30BAaHHEM METOa AIEKTPOHHOTO OasiaHca.

Teopusi NEKTPONUTUYECKON AUCCOIUALIMK. DIECKTPOIUTHI U HEINEKTPONUTHL. KaTHOHBI,
aHMOHBI. MexaHu3M JMCCOIUAIH BEIECTB C Pa3IMYHBIMU BUIaMU XUMHUECKOU cBsi3u. CTeneHb
nucconuanui. CUbHbIE U c1a0ble SIEKTPOIUTHL

Peakiun nonHOro OOMEHa. YCIIOBHS NMPOTEKAHUS PEaKIUid MOHHOTO OOMEHA, TOJIHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBAa KUCIOT, OCHOBAaHUW M COJIEH B CBETE
MIpPe/ICTaBICHUN 00 ANEKTPOTUTHYECKOH nucconnannu. KauecTBeHHbIE peakiiuy Ha HOHBI.
[lonsitue o ruaponuse conell. Xumuyeckuii IKchepumenm:  O3HAKOMJIICHHE C MOJAEISMU

KPUCTATNYECKUX PEIIETOK HEOPTaHUYECKUX BEIECTB —

METAJJIOB W HeMeTauioB (Tpadura W anMmasa), CIOXKHBIX BEIICCTB (XJIOpUAA HATPHs),
UCCIIEIOBAHUE 3aBHUCHUMOCTH CKOPOCTHM XHMHYECKON peaklMd OT BO3ACUCTBUSA PA3IUUYHBIX
(akTOpOB, UCCIENOBAHUE DJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIlecca AUCCOIHAINH
KHCTIOT, LIeJIouei U cojieil (BO3MOXKHO MCIONIb30BAHKUE BUJICO MATEPHUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMINX MPHU3HAKKA TMPOTEKaHUsl peakiuii MOHHOro obOmeHa (oOpa3oBaHME OCalKa,
BBIZIETICHUE ra3a, 0O0pa3oBaHHE BOJIbI), OIBITOB, WJLUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBHUTENBHBIX peakiuil (ropeHue, peakluu pa3iokKeHUs, COCAUHEHUs), paclo3HaBaHUE
HEOPraHMYECKHX BEIIECTB C TIOMOIIbIO KaueCTBEHHBIX pEaKIUil Ha MOHBI, pEIIeHUE
AKCIIEPUMEHTAJIbHBIX 3a1a4.

HeMeTasuibl M UX cOeIMHEHUS

OO6mass xapakTepucTuka rajaoreHoB. OCOOCHHOCTH CTPOEHHS AaTrOMOB, XapaKTepHbIC
crenieHn okucieHus. CTpoeHne U (PU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHue CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTallJlaMH, HeMeTallaMH,
menouamu). XnopoBoaopo. ConsiHast KUCIO0Ta, XUMHUECKHUE CBOWCTBA, MOyUYeHUe, TPUMEHEHNE.
JleficTBre XJiopa M XJIOPOBOAOPOJa HAa OpraHuU3M uejoBeka. BakHeimne XJIopuabl U HUX
Hax0oXJEHHE B IPUPO/IE.

OO6mass xapaktepucTuka d71eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTereHu OkucieHus. CTpoeHue M (PU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB —



KHCJIOPOZa M Cepbl. AJIOTPOIHBIE MOIU(HUKAIMKA KUCIOPOJA U Cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBomopoa, cTpoeHue, (pu3ndyeckne M XUMHUYECKHe cBoMcTBAa. OKCHABI CEphl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3NYECKHe W XMMUYECKHE CBOWMCTBA
(oOmue Kak MpeacTaBUTEINs Kilacca KUCIOT U Crielu(pHUecKue). XUMHUECKUE PEaKIUH, JeKAIIe
B OCHOBE IIPOMBIIIIJIEHHOTO c110c00a MoJIy4eHUs CEpHOM KUCIOThL. [IpruMeHenne cepHoil KUCIIOTHI.
Conm cepHOHl KHCIIOTHI, KauyeCTBEHHas peakius Ha cynbpar-uoH. Haxoxnenuwe cepsl u eé
COCIMHEHUHN B NpUPOAE. XUMHUYECKOE 3arpsi3HEHUE OKPYKAOLIEH Cpelbl COCAMHEHHUSAMU CEPbI
(KUCTIOTHBIE JOK/IH, 3arpsi3HEHNE BO3/IyXa M BOJOEMOB), CIIOCOOBI €ro MPeI0TBPALICHHS.

OOmiass xapakrepucTuka 31eMEeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTEepHbIE CTENEHU OKHUCIECHHA. A30T, pacnpoCTpaHEHUE B NpHUpoJe, (PU3UUYECKHE HU
XxuMHuueckue cBoiictsa. KpyroBopot a3ora B npupoje. AMMUaK, ero pU3sn4eckue 1 XuMHU4eCKHe
CBOMCTBa, MoylyueHue U npuMeHeHne. Coau aMMOHHUS, UX (PU3HUECKHE U XUMUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakuys Ha HOHbI aMMOHMS. A30THas KHUCJIOTa, €€ MOJydyeHHeE,
¢usznueckue W XHUMHUYECKHE CBOWcTBa (OOIIME Kak MpeACTaBUTENsl Kiacca KUCIOT H
cnenuduueckue). Mcmonp3oBaHHE HUTPATOB M COJNEW aMMOHHUS B KadecTBE MHHEpaJIbHBIX
ynoopennii. XUMUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXK/IU, 3arpsi3HEHHE BO31yXa, MOuYBbl U Bom0EMOB). docdop, ammorponHble MOAUPHUKAIUU
¢docdopa, pusnueckue u xumudeckue cpoiictea. Oxeun pochopa (V) u dpochopnas kuciora,
¢usznueckue W XUMHUYECKHE CBOMCTBa, momydeHue. lMcmonb3oBanue QocdaroB B KauecTBe
MUHEpaJIbHbIX Y10OpEeHUH.

O6mrass xapakrtepuctrka 53JeMeHTOB [VA-rpymmbl. OcCoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIECHUA. YIIepo[, auIOTPOIHbIE MOAU(DUKALIMY, pacIpOCTPAHEHUE B
npupoje, puznyueckre U XuMU4Ieckue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B mpupo/e.
Oxcunpl ymieposa, ux (pu3nyeckue U XMMHUYECKHE CBOMCTBA, AEHCTBUE HA KUBBIC OPTaHU3MBI,
NOJy4YEeHHUEe U IPUMEHEHHUe. DKOJIOrMYecKue MpoOneMsbl, CBsI3aHHbIE ¢ OKcHJoM yriepoaa (1V),
TUII0TEe3a [N100aJbHOI0 MOTEIUIEHUS KIIMMaTa, HapHUKOBBINA 3P deKT. YronpHas K1ciaoTa U e€ Coly,
uX (U3MUECKUe U XUMHUYECKHE CBOMCTBA, NOIMy4YeHUE U IpuMeHeHue. KayecTBeHHas peakuus Ha
KapOoHaT-uOHbI. Mcrons3oBaHne KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJICHHOCTH U CEJILCKOM
XO3SIICTBE.

[lepBoHavanbHBIE MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEJUHEHUAX yIliepona
(MeraH, 9TaH, STUJICH, alleTUIIEH, 3TaHOJI, NIMLEPUH, YKCyCcHast KucioTa). IIpupoHbie HCTOYHUKH
YTJIEBOJIOPOJIOB (YTOJIb, IPUPOIHBIN Ta3, HEPTH), MPOLYKTHI UX MepepadboTKu (OEH3MH), UX POJIb B
ObITY M THpoMbllUIeHHOCTU. [loHATHE O OGMONOrMYEecKH BaKHBIX BEIIECTBAaX: JKUpPax, Oenkax,
yIIEBOJAX — M HUX DPOJIM B KU3HU 4YeJOBEKa. MarepuanbHOE €JUHCTBO OPraHU4eCKUX MU
HEOPraHMYECKUX COCIUHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOMCTBA, IMOJy4Ye€HHE M IpPHUMEHEHHE.
Coenunenus kpemHus B mnpupone. OOmmue mnpenctaBneHuss o6 oxcuae kpemuus (IV) u
KpeMHHEBOM kucnore. CHIIMKAThI, X UCIOIb30BaHKUE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHeiimue
CTpOUTENIbHbIE MaTepHallbl: KepaMHKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. [Ipobraembl
0€30I1aCHOT0 MCIOIb30BAaHUS CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEHEBHOM KHU3HH.

Xumuueckuii Ikcnepumenm: W3y4deHHE 0Opa3l0B HEOPraHUYECKUX BEILECTB, CBOWCTB
COJITHOM KHUCIIOTBI, TPOBEJCHHE KAaueCTBEHHBIX pEaKIUil Ha XJIOPUA-HOHBI W HaOIIOICHHE
MPU3HAKOB MX TMPOTEKAHHS, OMBITHL, OTpaXkamouue (QU3NYECKHe M XUMHUYECKHE CBOWMCTBA
raJIoreHOB U MX COEIMHEHMH (BO3MOXKHO HCIOJIB30BaHHME BUJIEOMATEPUANIOB), O3HAKOMIIEHUE C



oOpasnamMu XJOpHUIOB (TaJOTCHUIOB), O3HAKOMIICHHE C 00pa3lamMHu cepbl U €€ COCIMHEHUSIMH
(BO3MOKHO UCTIOJIb30BaHHE BUACOMATEPHAIIOB), HAOIIOIEHUE MTpoLiecca OOyIIIMBAaHUA caxapa Mo
JNEUCTBUEM  KOHLICHTPUPOBAHHOM CEPHOM  KHUCIOTHI, M3YyYEHUE XHMHYECKUX CBOMCTB
pa30aBIICHHON CEpHOM KHUCIIOTHI, IMPOBEICHUE KAYSCTBCHHOW PEAKIUU Ha Cylb(paT-HoH H
HaOMIOZIeHWe TpHU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UYECKHMHU CBOMCTBaMHU a30Ta,
docdopa 1 ux coeAMHCHUH (BO3MOXHO MCIIOIB30BAHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX
u (dochopHBIXx ymoOpeHHH, TMOMydYeHHE, COOMpaHWE, PACIIO3HABAHWE W H3YYECHUE CBOWCTB
aMMMaKa, MPOBEJICHWE KAaueCTBEHHBIX pPEaKIMii HAa MOH aMMOHHS U (ocdar-uoH U HU3yuyeHue
MPU3HAKOB WX MPOTEKAHUs, B3aMMOCHCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHCJIOTHI C MEIbIO
(BO3MOKHO MCHOJB30BAHUE BUJIEOMATEPUAJIOB), U3yUEHUE MOJENIel KPUCTAIIIMYECKUX PEIIETOK
anmasa, rpadura, QyiepeHa, O3HAKOMJIEHUE C TPOIECCOM aIcOpOIMKU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM MPOTUBOTA3a, MOTyYeHre, COOMpaHue, pacrlo3HaBaHUuEe U
M3y4YeHUE CBOMCTB YIVIEKUCIIOTO Ta3a, MPOBEJIEHUE KAaueCTBEHHBIX peakluid Ha kapOoHAT U
CUJIMKAT-MOHBI U U3YYEHHUE MPU3HAKOB WX MTPOTEKAHMS, 03HAKOMJICHHUE C MPOAYKIIHEH CUITUKATHON
MIPOMBIIIUICHHOCTH, PEIICHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxkHele HemeTaubl 1 UX
COETUHEHUS.

MeTa/uibl M UX COeIMHEHUS

OO6mrast xapaKTepPUCTUKA XUMHYECKUX AIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX TTOJI0KEHUS
B Ileproguueckoil cucreme xuMudeckux aieMeHToB Jl. M. MeHneneeBa u CTpOEHHUSI aTOMOB.
Crpoenue meramuioB. Meramanyeckas CBA3b M METAJUIMYECKas KPUCTAJUIMYECKas pEIIETKa.
DNEKTPOXUMHUYECKUI Pl HANpsOKEHU MeTalmoB. DU3MYecKhe U XUMHUYECKHUE CBOMCTBA
MetauioB. O6mme crnocodbl moaydeHus: MeTaioB. [IoHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Kopposuu. CruiaBbel (CTalb, YyTyH, AIOPATIOMUHUN, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[lenounbie MeTauibl: nojoxeHue B [lepuoanueckoil cuctemMe XUMHUYECKUX 3JE€MEHTOB /[l
N. MeHnneneeBa, cTpoeHUE HMX aTOMOB, HaxOKJAE€HHE B npupoje. Pu3nueckue U XUMHUUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
LIEJI0YHBIX METAJJIOB M UX COCIMHEHUM.

[lenouHO3€eMeNbHBIE METAJUIBI MArHUHM U KaJIbIMil: TI0J0keHue B [lepuonnyeckoii cucreme
xumuyeckux anemeHTtoB JI. M. MenneneeBa, CTpoe€HHE MX aTOMOB, HaXOXIEHUE B MPUPOJE.
®u3nuecKkue U XMMUYECKUE CBOWCTBA MArHUs M Kajblus. BakHeilline cOeqUHEHUs KaJbLIMs
(okcup, ruapokcu, coiu). KECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHU .

Amomunuil: nonoxenue B llepuonnueckoil cucteme xumuueckux sneMeHtoB [ U
MeneneeBa, CTpOCHHE aToMa, HaxoXJAeHHE B mnpupoje. Pu3nueckue U XUMHUYECKUE CBOWCTBA
anmroMuHMs. AMQOTEpHbIE CBOWCTBA OKCHUA U THAPOKCHUIA ATFOMUHHUS.

Kenezo: mnonoxenne B Ilepuogmueckoid cucrtemMe xumuueckux osnementos . W.
MenpeneeBa, CTpO€HHE aToMa, HaxoXJAeHHe B mnpupoje. Puznueckue U XUMHUYECKUE CBOWCTBA
xene3za. Okcunpl, ruapokcuabpl U comu kene3a (II) m xenmesza (III), ux cocras, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKkcnepumenm: O3HAKOMIICHHE C OOpas3llaMH METAJUIOB U CIUIABOB, WX
(U3MYECKUMH  CBONCTBAMH, W3Y4YCHHE pPE3yIbTaTOB KOPPO3HH METAUIOB  (BO3MOXHO
MCIONB30BaHUE BHIEOMATEPHUATIOB), 0COOEHHOCTEN B3aMMOACUCTBUS OKCUIA KATBIIUS U HATPHS C
BO/IOM (BO3MOXKHO HMCIOJIb30BAHHME BHUACOMATEPUANIOB), UCCIEIOBAHUE CBOWCTB KECTKOM BOJBI,
mpolecca TOpEHHUs Jkene3a B KHcIopoJe (BO3MOXHO UCIONh30BAHUE BHUACOMATEPHAIIOB),



MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKLUi HA MOHBI: MATHUS, KaJIbLIMs, aTIOMUHUS, [IMHKA,
xenesa (I1) u xenesa (IIT), meau (1), HabnromeHNE ¥ OTMIMCAHKE MTPOIIECCOB OKPAIIMBAHUS TIIAMEHU
MOHAMU HATPHs, KAJIUS U Kalblusl (BOBMOXKHO MCIIONIb30BAHKUE BUACOMATEPHUAIIOB), UCCIIEIOBAHKE
aM(pOTEepHBIX  CBOWCTB THAPOKCHIA AJTIOMUHHMS W  THUIAPOKCHAA [MHKA, pEIIeHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «BakHeile MeTaIbl U UX COCTUHEHUSI.

XuMHS U OKPY’KAKOLIas cpeaa

BemectBa u Matepualbl B TOBCEIHEBHOM XMU3HHM YesioBeKa. bezomacHoe MCIonb30BaHUE
BEIICCTB M XUMHYECKMX peakuuid B ObiTy. [lepBas MOMOIIs TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYKaloleh cpenbl (MpeaesbHas JOMyCcTUMas KOHIIEHTPAIUs
Bemects, nanee — [1JIK). Ponbs xuMun B perieHun 3KOI0rHYecKuX mpooiaem.

Xumuueckuit IKcnepumenm:

n3y4yeHue o0pasioB MaTepuaioB (CTEKIIO, CIUIaBbl METAJIIIOB, MOJTMMEPHBIE MAaTEPHUAIIBI).

Mescnpeomemnoie ceasu

Peanuzarus MeXNpeAMETHBIX CBS3€H MPH M3YYCHUH XUMHH B 9 Kjacce OCYIIECTBIIACTCS
Yyepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSATHH, TaK U TMOHATUH, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTACTBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO6mue ecTeCTBEHHO-HAYUYHbIE TTOHATHS: HayUHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIN3,
CUHTE3, Kiaccu(ukamus, TMepUOAUYHOCTb, HAOIIONEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHHe, MOJIENb, ABJICHUE, TAPHUKOBBIN 3((EKT, TEXHOIOT U, MaTepHAaIbI.

®usnka: Mmarepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIIbI,
PaaOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUU  3apsii, MPOBOJHHMKH, IOJYyIPOBOJAHHKH,
IUDJIEKTPUKH, (DPOTOANEMEHT, BEIIEeCTBO, TeI0, 00BEM, arperaTHOe COCTOSHHE BeIlecTBa, TIas,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUTMUECKAs PEIIETKA, CIUIaBbl, (PU3NUYECKUE BEIMYMHbI, €MHHIIBI
MU3MEPEHHUs], KOCMUYECKOE TPOCTPAHCTBO, IIaHEThI, 3BE3/1bl, CONHILE.

buonorus: ¢orocunres, ApixaHue, Ouocdepa, sKOocHCTEMa, MUHEPAJIbHbIE YIOOPEHHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TIUTATEIbHBIE BELLIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, OJIE3HbIE UCKOIIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yiibTaTbl OCBOCHUA MPOrpaMMbl OCHOBHOTO O6H_ICFO O6pa3OBaHI/IH
JOCTUTalOTCA B XOAC 06y‘{eHI/I$I XUMHUHU B CAUHCTBC yqe6H0171 U BOCIHUTATEIbHON JESITEIbHOCTH B
COOTBCTCTBUH C TPaJUTTUOHHBIMU pOCCHﬁCKHMI/I COINMOKYJIbTYPHBIMU U NJYXOBHOHPABCTBCHHBIMU
HECHHOCTAMMU, HNPUHATBIMH B O6H_[eCTBe npaBHJIaMH W HOPMaMH IIOBCACHUSA H CHOCO6CTBYIOT
nponeccaM CaMOIIO3HAHUA, CaMOPAa3BUTUA U COLTMATIN3allun 06yqa}om14xc>1.

JIM4YHOCTHBIC PE3YJIbTaThl OTPAKAKOT TOTOBHOCTH 06yqa101u1/1x051 PYKOBOACTBOBATLCA
CHUCTEMOM ITO3UTHUBHBIX EHHOCTHBIX OpI/IeHTaLII/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha et
OCHOBC, B TOM YHUCJIC B YaCTH.



1) NATPUOTHUYECKOI0 BOCHUTAHMS: LICHHOCTHOIO OTHOLIEHUS K OTE€YECTBEHHOMY
KYJIETYPHOMY, ICTOPUUYECKOMY M HayYHOMY HACJIEIUI0, IOHUMAaHUS 3HAUE€HUSI XUMUYECKON HAayKU
B JKM3HU COBPEMEHHOTO OOILIECTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOM HH(OpMAImend o
MIEPEIOBBIX TIOCTHKEHUAX U OTKPBITUSX MUPOBOI U OTEUECTBEHHOW XUMHH, 3aUHTEPECOBAHHOCTHU
B Hay4yHbIX 3HaHUSIX 00 yCTpoWcTBE MUpa U OOLIECTBa;

2) rPaKJIAHCKOI0 BOCIIUTAHUSA: [IPEJICTABICHUS O COLMAIbHBIX HOPMaX U IPaBHIIaX
MEXJIMYHOCTHBIX OTHOIIEHUH B  KOJJIEKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TIOJIE3HOH, y4eOHO-MCCIIEOBATENbCKOM, TBOPYECKOH W JAPYI'MX BHIAxX
NEeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOH JEsTENbHOCTH IPU BHIIOIHEHUH
y4eOHBIX, IO3HABAaTEIbHBIX 3aJad, BBIMNOJIHEHUH XWMHUYECKUX OKCIIEPUMEHTOB, CO3/1aHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aWMOIOHHMAHHUIO M B3aUMOIIOMOIIM B IpOIIECCE STOU
y4eOHOM /1eATeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/IEHUE U MOCTYIKU CBOMX TOBapUIIEi
C TO3UIIMH HPABCTBEHHBIX U

IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MMOCTYNKOB; 3)
LHEHHOCTH HAYYHOT0 MO3HAHHUA:

MHPOBO33PEHYECKHE MIPEJICTaBICHUS 0 BEIICCTBE " XUMHUYECKON
p€aKkiru, COOTBETCTBYIOIIHUEC COBPEMCHHOMY YPOBHIO PAa3BUTHA HAYKHW U COCTABJIAIOIINEC
OCHOBY JJId TIOHUMAaHHA CYIIHOCTH HaquOﬁ KapTHUHBL Mupa, MnpeacTaBICHHA
00 OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHA ITPUPOABI, B3AUMOCBA3AX YE€JIOBCKA C
MPUPOJHON CPENIOH, O POIU XMMHUHU B TO3HAHUU THX 3aKOHOMEPHOCTEW; MO3HABATEIIbHBIC
MOTHBBI, HAMPABJICHHbIE HA MOJyUYE€HUE HOBBIX 3HAHUN MO XUMHH, HEOOXOUMbIE IJIs
00BsicHeHUs HAOTI0IaeMbIX TIPOIIECCOB U SBJICHUM, TTO3HABATEILHOM, HHPOPMAITMOHHOU H
YUTATEIbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIHHON pabOThI C y4eOHBIMU
TEKCTaMU, CIIPAaBOYHOMN JIUTEPATypOH, TOCTYITHBIMUA TEXHUYECKUMU CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIIOTUI; HHTEPEC K 00yUYEHUIO U TO3HAHUIO, TI0003HATEILHOCTb,
TOTOBHOCTb M CIIOCOOHOCTbH K
caM000pa3oBaHUIO, IPOEKTHON U HCCIIEeNOBATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHA 00yueHus B fanbHelem; 4) GopMUPOBaHUSA KYJbTYPbI 310POBbSI:
OCO3HAHME LIEHHOCTH KM3HU, OTBETCTBEHHOTO OTHOULIEHHS K CBOEMY 37I0POBbIO, YCTAHOBKH Ha
3M0POBBI  00pa3 JKWU3HH, OCO3HAHUE TOCICACTBUA U HENPHUITHE BPEAHBIX MPUBBIUYEK
(ymorpebneHusl alkorojisi, HAapKOTHKOB, KypeHHUs), He0OXOJUMOCTH COONIONCHHS MpaBuIl
0€30IMacCHOCTH MPHU OOPAIEHUU C XUMHUUYECKHUMH BELIECTBAMU B OBITY U pealbHOU KU3HU;

5) TpynoBoro BocnuTaHMS: MHTEpPEC K MPAKTUYECKOMY H3ydeHHUIO mpodeccuil u Tpyna
Pa3IMYHOTO PoJia, YBXKEHUE K TPYAY U pe3yibraTaM TPYAOBOU J1€ATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE TPHUMEHEHHUS MPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIM BHIOOp HHIWBUIYaJTHHOM
TPACKTOPHH MPOJOHKEHUS 00pa30BaHMs ¢ YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHUH, OOIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, ycmemHod mpodeccrnoHanbHON
NESITeNbHOCTH M Pa3BUTHSI HEOOXOAWMBIX yMEHUW, TOTOBHOCTh aJaNTHPOBAThCs B
npodeccroHanbHON cpesie; 6) IKOJIOrH4ecKoro BOCIUTAHUS: SKOJOTHYECKH Ierecoo0pa3Hoe
OTHOIIIEHHE K MPUPOJIe KaK HCTOUHUKY JKU3HH Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHMUS, IOHUMAHHE
LIEHHOCTH 3JI0pPOBOTO U 06€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3MyeckoMy ¥ TICUXMYECKOMY 370POBBIO, OCO3HAHUE IICHHOCTH COONIONEHUS TMPaBUI
0e30MacHOr0 TOBEJEHUS MpH padoTe ¢ BEIIECTBAMHU, a TAaKKe B CHUTYAIUSAX, YIPOXKAOIIUX
3[IOPOBBIO U JKU3HH JIFOJIEH; CHOCOOHOCTHU MPUMEHSTH 3HAHUS, TTOyYaeMble PU U3YYCHUH XUMUH,



JUIsL PELICHMS 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEW IPUPOJHON CPEIOMW, IS IOBBILICHUS YPOBHS
HKOJIOTUYECKOH KYJIBTYphI, OCO3HAHUS TNI00ATBHOTO XapakTepa 3KOJOTHUECKUX MPOoOeM U MMy Tei
UX PELICHWS IOCPEICTBOM METOJOB XMMHM, JKOJIOTMYECKOIO  MBILUICHUSA, YMEHUSA
PYKOBOJCTBOBATHCS UM B II0O3HABATEIIbHOW, KOMMYHUKAaTUBHOM U COLIMAIILHON MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pe3yJbTAaTOB BBIICISAIOT 3HAUYMMBbIE s (HOPMHUPOBAHUS
MHUPOBO33pEHUSI OOIICHAYYHBIC MOHSITUS (3aKOH, TEOPHs, NMPHUHIMUII, TUIOTe3a, (PaKT, CUCTEMA,
IIPOLIECC, DKCIEPUMEHT U JIPYTroe€.), KOTOPbIE MCIIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX
npeaMeTax M MO3BOJISIIOT HAa OCHOBE 3HAHWW M3 OTHX MPEIMETOB (POPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOM HAayyHOM KapTHHE MHpa, U YHUBEpCallbHble y4eOHbIE JIeHCTBUS (II03HABATENbHBIE,
KOMMYHUKaTHUBHbIE, PETYISTUBHBIE), KOTOpble OOecneuynBaloT (HOpPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIHOMY  IUIAHUPOBAaHUIO U OCYIIECTBIEHUIO  y4eOHOW  JeSTeNIbHOCTH.
Ilo3naBaTenbHbIE YHMBepcaJIbHbIe YUeOHbIe JelicTBUS

ba3oBble jlornyeckue AeicTBUA:

YMEHHUS HCIIOJIb30BaTh IPUEMBI JIOTMYECKOTO MBIIUIEHUS IIPU OCBOCHHMM 3HAHUM:

PacKpbIBaTh CMBICIT XMMHUYECKHUX MOHATUH (BBIACTATh UX XapaKTepHble MPU3HAKH, YCTAHABINBATh
B3aUMOCBS3b C JPYTUMHU MOHSATHSMH), HCIOJIBb30BaTh MOHATHS Ui OOBSICHEHUS OTAEIbHBIX
(akTOB U SBJIEHUIA, BBIOMPATh OCHOBAHUS U KPUTEPUH JUTSI KITACCU(PUKAIUU XUMHUYECKUX BEIIECTB
U XMMHMUYECKHUX PpEeaKIMi, ycTaHaBIMBaTh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXIY OOBEKTaMu
W3YyYEHHUS, CTPOUTH JIOTMUECKHE pacCyXkJeHus (MHAYKTUBHbIC, NEAyKTUBHBIE, MO aHAJIOTHN),
JieNiaTh BBIBO/IBI U 3aKJIFOUCHHUS; YMEHHE IPUMEHSTh B IPOLECCE MO3HAHUS OHSTHS (TIpeAMETHbIE
Y METanpeaMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHMHH, MNPeoOpa3oBbIBaTh LIMPOKO
MpUMEHsIeMble B XUMUHU MOJEIbHbIE MPEICTABICHUS — XUMHUYECKHI 3HaK (CHMMBOJ 3JIEMEHTA),
xuMuueckass  ¢opMmyiga U ypaBHEHHME  XUMHYECKOM  peakuud — TP pelIeHUuu
y4eOHOIO3HABATENbHBIX 3aJ]ad, C Y4YETOM OSTUX MOJAEIBHBIX IMPEJICTaBICHUN BBIBIATh U
XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKA H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEaKUUi, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS] B U3y4AEMBIX IPOLIECCAX U SBJICHUSX.

Ba3oBble uccienoBare/ibCKue JeHCTBUS: YMEHUE UCIIOJIb30BATh IOCTABJIEHHBIE BOIIPOCHI
B KaueCcTBE MHCTPYMEHTA MMO3HAHUS, a TAK)KE B KaY€CTBE OCHOBHI JUIsl (POPMUPOBAHUS TUIIOTE3bI
M0 TPOBEPKE TMPaBUIBHOCTU BBICKA3bIBAEMBIX CYXKIEHUH; NPUOOpPETEHHE OMbITa IO
IJITAHUPOBAHUIO, OPTraHU3ALMH U POBEACHUIO YUEHUUECKUX
SKCIIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOA0M IPOLiecca, CaMOCTOSITENILHO MIPOrHO3UPOBATh €ro
pe3ynbTar, (opMyIUpoBaTh OOOOLIEHHS M BBIBOJBI MO pe3yiabTaTaM IPOBEAEHHOIO OIIBITA,
HCCIIEIOBAHUSI, COCTABIATh OTYET O MponeiTaHHON pabore. PaGora ¢ mHdopmanmeii: ymeHue
BBIOMpATh, aHAJTU3UPOBATh M HMHTEPHPETUPOBATh HMH(OPMAIIMIO PA3IHUYHBIX BHIOB U (Qopm
MPEJICTAaBICHUS, TIOJYy4YaeMyl W3 pa3HbIX KCTOYHUKOB (HAy4HO-TIOMYJSpHAS JMTEparypa
XMMHUYECKOTO COJIepKaHuUs, CIIPaBOUHbIE TOCOOUs, pecypchl IHTepHeTa), KpUTHUECKU OLIEHUBATh
MIPOTUBOPEUMBYIO U HEIOCTOBEPHYIO MH(POPMAIMIO; YMEHUE MPUMEHATh PAa3JIM4Hble METOAbI U
3aIpockl MpH MOUCKE M 0TOOpe MH(OpMAMK U COOTBETCTBYIOUIUX IAHHBIX, HEOOXOAMMBIX IS
BBITIOJIHEHUS YU€OHBIX U IO3HABATENIbHBIX 33/1a4 ONpPENeNIEHHOr0 TUMa, MPHOOpEeTeHne ONbITa B
o0acTH  HCIONB30BaHUS  HMH(OPMALMOHHOKOMMYHUKATUBHBIX  TEXHOJOTHH,  OBIJIAJECHUE
KYJIBTYypOH AaKTUBHOI'O MCIIOJIb30BaHUS PA3JIUYHBIX IIOUCKOBBIX CHUCTEM, CaMOCTOSATEIBLHO



BBIOMPATh ONTUMAIBbHYIO (OpPMY TNpEACTaBICHUS MH(POPMAIMH U WUTIOCTPHPOBATH pEIIacMble
3a]1a4M HECIIOKHBIMHU CXeMaMHU, AMarpaMMaMu, IpyruMu popMaMu rpaduKu U UX KOMOMHAIIUAMU;
YMEHHUE HCIONb30BaTh M aHAJIM3MPOBAaTh B Ipolecce Y4eOHOW U MCCIeN0BATEIbCKON
JESITeIbHOCTH MH(OPMALUIO O BIUSHUHU IPOMBIIIEHHOCTH, CEJILCKOTO X035IMCTBAa U TPAHCIIOpPTa
Ha COCTOSHHME OKpyXarouei mnpuponHoil cpeabl. KoMMyHMKaTHBHBIE YHHBepcajbHbIE
yueOHbIe JelCTBHSA: yYMEHHS 3a/laBaTh BOIPOCHI (B Xoje Auanora u (WiM) IUCKYCCHUH) IO
CYIIECTBY 00CYXIaeMOW TeMbl, (POPMYIUPOBATH CBOU MPEUIOKEHUSI OTHOCUTEIBHO BBITIOTTHEHUS
MPEVIOKEHHON 3a/laud; YMEHUS MpEACTaBIATh IOJIyYE€HHbIE pe3yibTaThl I[103HABATEIbHON
JESITEIbHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTaX; JJIaTh IPE3EHTALUIO PE3YJIbTATOB BBIIIOJHEHUS
XUMHUYECKOTO KCIIEPUMEHTa (J1a00paTOPHOTO OMBITA, JTAOOPATOPHOI padOTHI MO UCCIEIOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA); YMEHHsI Y4eOHOIO COTPYAHUYECTBA CO CBEPCTHUKAaMU B
COBMECTHOM MTO3HABAaTEIbHOM U MCCIIEI0BATEIbCKON NESTENIbHOCTH IIPU PEIIEHUH BO3HUKAIOIINX
npo0ieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB W COITIACOBAaHMS MO3ULUMA (0OCykIeHus, oOMeH
MHEHUSIMH, «MO3TOBBIE IITYpPMbI», KOOPAMHAIMS COBMECTHBIX JICHCTBUM, OINpeaecHHe
KpPUTEPUEB T10 OLIEHKE KaueCTBAa BHITIOJTHEHHOM pabOThl U APYyTHUE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh eI AESTeIbHOCTH, IIIaHUPOBaTh, OCYILECTBIIATH,
KOHTPOJIUPOBaTh U MpPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JESTEIBbHOCTb, BBIOMPATH
Hauboee Y3 PeKTUBHBIE CITOCOOBI pelIeHUs] Y4eOHBIX 1 [T03HABATEIbHBIX 33124, CAMOCTOSITENILHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEAJT0KEHHBIN aJITOPUTM ICUCTBUN MTPU BBITIOJTHEHUHU 3aIaHUH
C y4€TOM NOJy4YeHHUS HOBBIX 3HAHUM 00 H3yuaeMbIX OOBEKTAaX — BEIIECTBAX U PEaKLMsX,
OLICHHUBATh COOTBETCTBHUE MOJYUYEHHOTO pe3ysbTaTa 3asBJICHHOM 1€, YMEHUE HCIOIb30BaTh U
aHaJIM3UPOBATh KOHTEKCTHI, Mpe/IjiaraéMble B YCIOBUU 3aJaHHM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB [0 OCBOCHHMIO 0053aTEIbHOIO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHON enepasbHON pabodeld MPOrpaMMoil, BBIACTSIOT: OCBOCHHBIE
oOyyarolMMHCs Hay4yHble 3HAaHUS, YMEHHUS M CIocoObl JeHCTBUM, crneunduueckue s
npeaMeTHOM obnactu «XHUMHS», BHUABI JEATENBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMS, €ro
HHTEPIIPETAINH, TPEOO0Pa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIUsX.

K xonny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

*  pacKpbIlBaTh CMBICIT OCHOBHBIX XMMHUYECKHX TMOHSATHUH: aTOM, MOJEKYlIa, XUMHUUYECKUN
AJIEMEHT, TMPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMeCh (OOHOpOAHAS U
HEOJTHOPOJIHAS), BAJIEHTHOCTb, OTHOCHUTEIbHAs arOMHass W MOJEKYyJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs. Macca, MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA
B COEIMHEHHM, MOJSAPHBIA 00BEM, OKCHZ, KHCIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas PeakIus, KiaccupuKanus
peakuuii: peakMi COCIUHEHNS], PEAKIIMK Pa3JIOKEHMs, PEAKIIUK 3aMELICHMsI, PEaKIINH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKUE peaKIiH, TeIUIoBor 3(hdekT peakuu, 1apo aToma,
JNIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTallb, PaJlyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsE M HENOJIsIpHAsi KOBAJIEHTHAsl CBsI3b, MOHHAs CBsSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 10JIs1 BeLIeCTBa (IIPOLIEHTHAs: KOHLIEHTPALlKs) B PaCTBOPE;

¢ HWIUIIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XHWMHYCCKHUX MOHATUN U MIPUMCHSATH 3TU
TOHATHUSA TPpHU OIMMCAHUU BCIICCTB U UX npeBpameHI/Iﬁ;



* UCMOJNB30BaTh XHMHUYECKYI0O CHUMBOJMKY JJIsI COCTaBIE€HUs (OpPMYNl BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIMA;

° ONpecaAciiiAThL BaJICHTHOCTHL aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX, CTCIICHb
OKHCJICHHA JJIEMEHTOB B 6I/IHapHI)IX COCAMHCHUAX, MPHUHAMICKHOCTbL BCIICCTB K
onpeAeNéHHOMY KJaccy COE€OUHEHHM 1o ¢opmynaM, BHJ XUMHYECKOW CBSI3U
(KoBaJIEeHTHAs ¥ MOHHAsI) B HEOPTAHUYECKUX COCIUHEHUSIX;

* packpbiBath cMmbIci [lepuomnueckoro 3axkona J[. M. MenpaeneeBa: JeMOHCTPUPOBATH
[IOHUMAHHUE TMEPUOJMYECKON 3aBHUCHMOCTH CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nonoxkeHus:t B Ilepuonuueckoll cucreme, 3aKOHOB COXpPAHEHHMsS] MacChl BEIECTB,
MTOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO Y4€HUs1, 3aKOHa ABOTaJipo;

* ONHUCBIBaTh U XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuonuyeckoit cuctemsl
XUMHYECKHX 3JEMEHTOB: pa3jinuaTh MNOHATUS «INaBHas moArpynmna (A-rpynma)» u
«mobounas moxarpymnmna (b-rpynma)», Manbsle W OONbIIME TEPHOIBI, COOTHOCHUTH
o0o3HaueHus, KOoTopble uMeroTcss B Tabmuue «llepuonuueckas cucreMa XMMHYECKHX
anemenToB J[. M. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMM CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COcTaB W 3apsia  s1pa, oOliee 4YHCIO 3JIEKTPOHOB U
pacnpesesieHne uX Mo 3JIeKTPOHHBIM CII0SIM);

® KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHYCCKUC DJIEMCHTBI, HCOPraHUYCCKHUE BCIICCTBA, XUMHYCCKUC
peakiu (MO0 YHCIY W COCTaBy YYACTBYIOIIMX B PEaKIMU BEIIECTB, IO TEILIOBOMY
dbdexry);

*  XapaKkTepu30BaTh (OIMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIESCTB Pa3IMYHBIX
KJIaCCOB,  TONTBEp)KJIash  ONMUCAaHWE TpPUMEpaMH  MOJEKYISPHBIX  ypaBHCHHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

* I[POTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTHU OT HUX Ka4eCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

*  BBIYUCIIATH OTHOCUTEJIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MACCOBYIO
JIOJTI0 XUMUYECKOTO JIEMEHTa Mo (popMyiie coeMHEHNs, MAaCCOBYIO JIOJIIO BEIlIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHYECKOH peakiiny;

* [PUMEHSATH OCHOBHBIC OINEPALMHU MBICIUTEIbHON AESITETbHOCTH — aHallM3 U CUHTE3,
cpaBHeHHME,  000OIIEHHE,  CHUCTEMATH3allMI0,  KIACCH(PHKAIUIO,  BBISBICHUE
MIPUYHUHHO-CIIEICTBEHHBIX CBSA3CH — Ui M3y4YEHHsS] CBOWCTB BEIECTB U XUMHUYECKHX
peakuuii, eCTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOMIOICHHE, U3MEPEHHE,
MOJICTUPOBAHHE, SKCIIEPUMEHT (peajIbHbIN U MBICIICHHBIH );

* clemoBaTh TMpaBWIaM TMOJIb30BaHUS XMMHUYECKOW TOCYmHoil #  1abopaTopHBIM
o0opylIoBaHUEM, a TakXKe MpaBUiIaM OOpaIleHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU MO BBITIOJTHEHHIO TAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOJTYYSHUIO U
COOMpPaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOAAa W KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHON MaCCOBOM J0JIEN PACTBOPEHHOTO BELIECTBA, INIAHUPOBATH U
MPOBOAUTh XUMHUUYECKHE SKCIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIENOYEH M
KHCTIOT C TIOMOIIIbIO MHIUKATOPOB (JIaAKMYC, GeHON(TaIenH, METHIIOPAHK U IPyTHE).

K xonmy oOydeHus B 9 kiacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI

OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:



PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSITHNA: XUMHYECKHN DJIEMEHT, aToOM,
MOJIEKyJa, UOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CI0XKHOE BEIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATETILHOCT, CTENEHb OKHCICHHS, XUMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBON 3()(EeKT peaxiyu, MOJIb, MOJISIPHBIH 00BEM, PacTBOp, AIIEKTPOIIUTHI,
HEDJICKTPOJUTHI, JJIEKTPOIIMTHYECKAsl JUCCOLMAINSA, PEaKUWd HOHHOTO OOMeHa,
KaTaJn3aTop, XUMHUYECKOE paBHOBEcHE, OOpaTUMble W HEOOpaTUMbIE pEaKIH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIWH,  OKUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAaHOBJIGHHE, aJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, WMOHHAs, METAJUIMYECKas), KPHUCTAJUIMUECKass pemeTka, KOppO3us
METaJJIOB, CIUIaBBI, CKOPOCTh XWMHYECKOW pPEaKIHH, TMPeIeNIbHO JIOIyCTHMAs
koHueHTpanus [1/IK Bemecrsa;

MJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX TMOHATHUM U NPUMEHSTH 3TH
MIOHSATHUS ITPU ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

UCIIONIb30BaTh XHMMHUYECKYI0 CHMBOJHMKY ISl COCTaBICHHUS (QOPMYJI BELIECTB U
YpPaBHEHUI XUMHUYECKUX PEAKIIN;

ONpeaAcCiIATL BAJICHTHOCTB MW CTCIICHb OKHCIICHUSA XHUMHYECKUX OJICMCHTOB B
COEIMHEHUSAX Pa3IM4YHOIO COCTaBa, MPHUHA/JIEKHOCTh BEIIECTB K OMNpeAeNEHHOMY
KJIacCy COEQUHEHWH Mo QopmyaaM, BUJ XUMHYECKOW CBSI3M (KOBaJIEHTHAs, MOHHAs,
METaJUInYecKas)) B HEOPraHMYECKUX COEIMHEHHSX, 3aps HOHAa IO XHUMHYECKOU
(dbopmyne, xapakTep cpeibl B BOAHBIX PAacTBOpaX HEOPraHUUECKUX COCTUHEHHM, THI
KPUCTATNYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIci [lepuonnueckoro 3akona J1. . MeHnneneeBa u 1eMOHCTPUPOBATH €T0
MMOHMMAaHKE: OIKCHIBaTh W XapaKTepu3oBaTh TaOMMuHyro ¢Gopmy Ilepuogmueckoit
CHCTEMBbI XMMHYECKMX OJJIEMEHTOB: pa3jnyarh TIOHATHS «IJIaBHAS TOArPYIIa
(Arpynma)» u «mnobounas moarpymnma (b-rpymma)», manbie w OONBIIME TEPUOIBI,
COOTHOCHTH 0003HAYEHUSsI, KOTOPHIE UMEIOTCS B IEPHUOAMYECKOM TaOIHIIe, C YACITOBBIMU
XapaKTePUCTUKaMU CTPOCHHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsia spa,
o0Ilee YHCiIo0 AIIEKTPOHOB U PACHPECIICHHE UX IO JIEKTPOHHBIM CJI0SIM), OOBSCHSTH
00I1I1e 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB DJIEMEHTOB M MX COSAMHEHHH B TIpeieax
MaJIbIX TIEPUOJIOB ¥ MIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

K.]'IaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKHEC JJICMCHTBI, HCOPraHMYCCKUEC BCIICCTBA, XUMHUUYCCKUC
PCaAKIINU (HO JUCIy W COCTABY YYACTBYIOIIUX B PCAKIUU BEIICCTB, IO TCILJIOBOMY
9(1)(1)6KTy, 110 U3MEHEHHIO CTEIIEHEH OKHCIIEHHUST XUMHUYECKHUX BHeMeHTOB);

XapaKTepUu30BaThb (OHI/ICBIBaTB) 06H_II/Ie u cneun@nqecm/le XUMHYECKHE CBOMCTBaA
MPOCTHIX U CJIO)KHBIX BCIICCTB, IMOATBECPKAAA ONMUCAHUC IIPUMEPAMU MOJICKYJISAPHBIX U
MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMUYICCKUX peaKLIPIfI;

COCTaBIIATh YPABHEHHUS NIEKTPOJIUTHYECKON JUCCOLMALMM KHUCIIOT, IIEJIOUEN U COJIEH,
MIOJIHBIE M COKpAIEHHbIE YPaBHEHUS PeaKLUii HOHHOrO OOMEHa, ypaBHEHHs peaKiyid,
MOATBEPKIAIOIINX CYLIECTBOBAHME T€HETUYECKOM CBSI3M MEXJy BELEeCTBaMU
Pa3IUYHBIX KJIACCOB;

PacCKpbiBaTb CYIIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaxuﬂﬁ MmoCpeaAcCTBOM
COCTAaBJICHHA 3JICKTPOHHOT'O OanaHca dTHX pCaKHHﬁ;



IIPOTHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOKHOCTH
MIPOTEKaHUSA XUMUYECKUX IIPEBPAILICHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO Y MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO JIEMEHTA 10 (OpMysie COEUHEHHs, MaCCOBYIO JIOII0 BELIECTBA B
pacTBOpe, MPOBOAUTH PACUYETHI IO YPABHEHNUIO XUMUYECKON PEaKLNH;

coONMoaTh TpaBWia IOJIb30BaHUS XHMHUYCCKOHW TMMOCyIod ©  J1ab0OpaTOpHBIM
00OpyIOBaHMEM, a TaKKe MpaBHia OOpAIICHUS C BEHMIECTBAMU B COOTBETCTBHH C
HUHCTPYKIUAMMU 110 BBIIIOJTHCHUIO na60paT0prlx XUMHYCCKHUX OIIBITOB I10 ITOJYYCHUIO U
coOMpaHuIo ra3000pa3HBIX BEHIECTB (aMMHAaKa U YIJIEKHUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIMH, MOATBEPKAAIOIINE KAaYECTBEHHBIH COCTaB Pa3JIMYHBIX BELIECTB!
pacrno3HaBaTh ONBITHBIM IYyTEM XJOpUA-, OpomHI-, HOAMI-, KapOoHar-, Qocdar-,
CWJIMKAT-, Cyiab(ar-, TUAPOKCUI-UOHBI, KATHOHbI aMMOHMSI W MOHBI H3YyYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE OMNEpPAllMU MBICITUTENLHON NEATEeIbHOCTH — aHajiu3 M CHHTE3,
CpaBHEHME, O0000IlIEeHHEe, CHUCTEMAaTH3allhi0, BBISIBIECHUE MPUYUHHO-CIIEACTBEHHBIX
CBA3€M — JUII W3y4EHUs CBOMCTB BEIIECTB M  XUMHUYECKMX  PEaKLHM,
€CTeCTBEHHOHAYYHbI€ METO/bI MIO3HAHUS — HAOMIONEHUE, U3MEPEHUE, MOJICTUPOBAHHE,
SKCHEPUMEHT (peabHbIA U MBICIEHHBIN).



TEMATHUYECKOE INIAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4YacoB

Ne HaunmeHoBaHMe pa3ie/ioB U TeM DJIeKTpOHHbIe (HM(ppoBbIe)
KonTpoJsbHbie IIpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTeJIbHbIE pecypchl
padoTbI padoThI
Paznea 1. IlepBonayajibHble XMMHYECKHE MOHSTHUS
Xumusi — BaxkHas 00JacTh
1.1 €CTECTBO3HAHUS ¥ TIPAKTHYECKON 5 o) bubmmorexa [IOK
eSTEIBHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c
bu6moreka [JOK
1.2 BemecTtBa n XuMu4eckre peakiuu 15 1 https:/m.edsoo.ru/7f41837¢
Hroro nmo paszneny 20
Pasznen 2. BaxxHelinue npeacTaBuTe/ M HEOPraHMYeCKNX BellecTB
Boznyx. Kucnopon. [Tonsitue 06 okcumgax bubmoreka [IOK
2.1 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 Bonopoa.Ilonarue o kuciaorax u comsix 8 1 https:/m.edsoo.ru/7f41837¢
Bona. Pactopsl. [lonsitue 06 bu6mmoreka [IOK
2.3 OCHOBAHMAX > 1 1 https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmuorexa [IOK
2.4 COEOUHEHUN 1 1 1 https://m.edsoo.ru/7f41837¢
Hroro nmo paszneny 30

Paznen 3. Ilepuonnueckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aroMoB. XUMHYeCKast
cBsI3b. OKNCJINTENTbHO-BOCCTAHOBHUTE/IbHbIE PeaAKIIUHN
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3.1 [Tepuoauueckuii 3ak0H 1 7 bubmoreka [IOK
[lepuoguueckas cucTteMa XUMHYECKHX https://m.edsoo.ru/7f41837c
anemenToB /I. 1. MeHnene-eBa.

Crpoenue atoma
XUMUYECKas CBA3b. bubmoreka [IOK
3.2 OKHCIIUTENTFHOBOCCTAHOBUTEIBLHBIE 8 1 https://m.edsoo.ru/7f41837¢
peakIuu
bubmoreka [IOK
Hroro mo pasney 15 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
PesepsHoe Bpemst 3 https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB 11O
IMPOI'PAMME 68 4 S
9 KJIACC
{0JIN4eCTBO YacoB DJIeKTPOHHbBbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM MPOrpaMMbl (pposIe)
n/n P Porp Beero Kontpoaen | IlpakTivec o0pa3oBaTe/bHbIE
ble padoThI KHe padoThl pecypebl
Paznea 1. BenecTBO U XUMHUYECKHE PeaKIIUU
[ToBrOpeHue u yrnybneHne 3HaHU OCHOBHBIX Pa3/ieNioB Kypca bubaunoreka [IOK
LT 1 8 xracca 5 1 https:/m.edsoo.ru/7f41a636
. bu6muoreka [IOK
1.2 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX pEeaKInui 4 https:/m.edsoo.ru/7f412636
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QHCKTpOJII/ITI/I‘ICCKaSI JUCCoranus. XUMHUYECKHUe pC€aKkuru B

bubaunoreka [IOK

1.3 pacTtBopax 8 https://m.edsoo.ru/7f41a636
Hroro mo paszaeny 17
Pasnen 2. Hemeranibl 1 UX cOeIMHEHHUS
2.1 OO6mrast xapakTepuCTUKa XUMUYECKHX deMeHToB VIIA- 4 bubmmoreka [IOK
rpynmsl. ['anoressl https:/m.edsoo.ru/7f41a636
OO6mrast XxapakTepUCTHKAa XUMHUYECKHUX JIEMEHTOB bubmmoreka [IOK
2.2 VIArpynmsl. Cepa u €€ coemuHeHus 6 https://m.edsoo.ru/7f41a636
OO6mrast XxapaKTepUCTHKAa XUMUYECKHUX JIIEMEHTOB bubmmoreka [IOK
2.3 V Arpynmnsl. A30t, hochop 1 ux coeiuHeHus 7 https://m.edsoo.ru/7f41a636
OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX IIEMEHTOB bubmuoreka [IOK
24 IV Arpynnel. Yriepoa 1 KpeMHUH U UX COCIMHEHUS 8 https://m.edsoo.ru/7f41a636
Hroro mo paszneny 25
Pa3nea 3. Mera/uIbl M UX COeANHEHUS
. bubmuoreka [IOK
3.1 Obue cBoficTBa MeTanIoB 4 https://m.edsoo.ru/7f41a636
. bubnmuoreka [IOK
3.2 Baxueiiie MeTaiuibl U UX COEIUHEHUS 16 https:/m.edsoo.ru/7f412636
Hroro nmo paszneny 20

Pasnes 4. Xumus u okpyskamas cpena
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bubaunoreka [IOK

4.1 BemectBa u marepuaisl B )KU3HU 4EJI0OBEKA 3 https://m.edsoo.ru/7f412636
HTroro no paszgeny 3
bubmoreka [IOK
PesepHOe Bpemst 3 https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 68 4 7
IMOYPOUHOE IINIAHUPOBAHUE 8 KJIACC
KosmmuecTBo yacos
Ne KoHTpon | npaktuy ~ AaTa DJIeKTPOHHBIE HH(pPOBBIE
Tema ypoka BCer
n/n bHbIE ecKue H3y4YeHHs o0pa3oBare/IbHbIE pecypcehl
° padoThI padoThI
[Ipenmert xumuu. Ponb XMMUM B )KU3HU YeoBeKa. Tena u bu6moreka [IOK
1 BEIIeCTBa I https://m.edsoo.ru/ff0d210c
bu6muoreka [IOK
2 [TonsiTHE 0 MeTOAAX MO3HAHMS B XUMHUHU 1 https://m.edsoo.rw/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuna paboTsl B J1abopaTtopuu u bubaunoreka [IOK
3 MpUEMBI 00paIeHus C TaOOPATOPHBIM 00OPYIOBAHUEM)» 1 https://m.edsoo.ru/ff0d23dc
. bubauoreka [IOK
4 UYucrtele BemecTBa U cmecu. CiocoObl pasienieHus cmecei 1 https://m.edsoo.ru/ff0d26ca
ITpaktuyeckas padora Ne 2 «Pa3nenenue cMmeceit (Ha mpumepe bubnuorexa [IOK
3 OYHMCTKH TIOBAPEHHOMW COJIH )» I https://m.edsoo.ru/ff0d28c8
bubmuoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1

https://m.edsoo.ru/ff0d2a6¢
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XHUMHUYECKHE IEMEHTBI. 3HAKU (CUMBOJIbI) XMMHUECKUX

bubaunoreka [IOK

XUMHUYCCKHUX peaKI_II/Iﬁ

7 DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmoreka [IOK

8 [IpocThie 1 cOKHBIE BEIIECTBA https://m.edsoo.ru/f0d2a6¢
bu6moreka [IOK

? ATOMHO-MOJICKYIIAPHOE YCHHC https://m.edsoo.ru/ff0d2d50
3aKOoH TOCTOSIHCTBA COCTaBa BEIIECTB. XMMHUEcKas (hopmyra. bubmmoreka [IOK

10 BanenTHOCTHL aTOMOB XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocuTenpHas arToMHas Mmacca. OTHOCHUTEITbHAS bu6mmoreka [JOK

11 MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
bubmoreka [IOK

12 MaccoBas 1oy XUMHUYECKOTO DJIEMEHTA B COSIUHEHNU https://m.edsoo.ru/f0d350c
bu6moreka [IOK

13 KonunuectBo BemecTa. Monb. MonsipHast macca https://m.edsoo.ru/f0d5230
bu6mmoreka [IOK

14 DU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUUYECKask peaKIust https://m.edsoo.ru/ff0d37fa
. bu6nuoreka [IOK

15 [Ipu3Haky U ycIOBHS MPOTEKAHUS XUMHUECKUX PEaKIIMii https://m.edsoo.ruw/f0d3al6
bubaunoreka [IOK

16 3aKOH COXpaHEHUS MACChl BEIIECTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/f0d3b88
17 Brruncnenusi komu4ecTBa, MacChl BEIIECTBA MO YPaBHEHHSIM bu6muoreka [IOK

https://m.edsoo.ru/ff0d5708
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Knaccudukanuss  XUMHYECKUX  peakuumid  (COCIMHEHUS, bubmoreka [IOK

18 pa3IoXKCHHUSI, 3aMEIICHHS, OOMEHA) https://m.edsoo.ru/ff0d3{34
M. B. JlomoHoCcOB — yu€HbIH-3HIHKIONEAUCT. O000IICHHE U bubmoreka [IOK

19 crCcTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d40c4
KonTponbehas padora Nel no Teme «BemecTBa 1 XuMuieckue bubmuorexa LIOK

20 peaKum) https://m.edsoo.ru/ff0d4290
Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — bubmmoreka [IOK

21 AJIEMEHT | MpocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
duznyeckrue 1 XuMHUYEeCKHe CBOMCTBA KUCIopoaa (peaKkiuu bubmuorexa LIOK

22 okucieHus1, roperue). [lonstue 06 okcrumax https://m.edsoo.ru/ff0d4614
CrocoObl  momMy4yeHuss KUCIOpoga B Jaboparopul U bubmmoreka [IOK

23 npoMblluieHHOCTH. [I[puMeHeHne Kkucinoposa https://m.edsoo.ru/ff0d497a
TemmoBoit 3G heKkT XUMUYECKON peaKIuu, OHITHE O bubmuoreka [IOK

24 TEPMOXHMHYECKOM YPAaBHEHHUH, 9K30- M SHIOTEPMUUIECKUX https://m.edsoo.ru/ff0d4790
peakuusax
TorumBo (HedTh, yrosb M MeTaH). 3arps3HEHUE BO3AyXa, bubmunoreka [IOK

25 CrocoObI €ro MPeIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
[IpakTrueckas pabota Ne 3 no reme «llomyuenue u bubmuorexa [IOK

26 coOupaHue KUCIopOoaa, U3yUYCHHUE €ro CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
Bonopon — anemenT u mpocrtoe BemectBo. Haxoxenue B bu6muoreka [IOK

27 IIpUpoze https://m.edsoo.ru/ff0d4dd0

28 dusnueckue U XMMUYECKHE CBOMCTBA Bogopoaa. [Ipumenenue bubnmmorexa [IOK

BOOOpOOa

https://m.edsoo.ru/ff0d4dd0
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bubaunoreka [IOK

29 [ToHsITHE O KHCIIOTAX U COMSX https://m.edsoo.ru/ff0d50d2
bubmoreka [IOK
30 CriocoOsI MOTy4eHUs BOIOPO/Ia B 1ab0paTopuu https://m.edsoo.ru/f0d4ddo
[Ipaktuyeckas padora Ne 4 mo teme «lIlomydenue u bubmuorexa LIOK
31 coOupaHue BOI0POJIa, U3yUYEHHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
. " bubmoreka [IOK
32 MonsipHbiii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/f0d542e
Brruncnenuss o6néMa, KOMWYECTBAa BEIIECTBA ra3a IO €ro bubmmoreka [IOK
33 M3BECTHOMY KOJIMYECTBY BEIIECTBA UIH 00BEMY https://m.edsoo.ru/ff0d55a0
Borunicnenuss oObEMOB Ta30B MO YpaBHEHHUIO pPEAaKIMU Ha bubmuorexa LIOK
34 OCHOBE 3aKOHa OOBEMHBIX OTHOILIEHUH T'a30B https://m.edsoo.ru/ff0d5708
. bu6nnoreka IIOK
35 dusnyeckue 1 XUMUYECKHIE CBOMCTBA BOJBI https://m.edsoo.ru/f0d587a
. bu6nunoreka IIOK
36 CocraB ocHoBanwmii. [loHsiTHE 00 MHAMKATOPAX https://m.edsoo.ruw/ff0d59¢2
Bona kak pactBoputesb. HachleHHbIE M1 HEHACHIIIICHHBIE bu6muoreka [IOK
37 pacTBOpbl. MaccoBasi 70715 BEIIECTBA B paCTBOPE https://m.edsoo.ru/ff0d5b40
38 [IpakTrueckas padora Ne 5 mo teme «IIpuroropnenue bubmunoreka [IOK
pPacTBOPOB C OINPEACIEHHON MACCOBOM JI0JIeH PaCTBOPEHHOTO https://m.edsoo.ru/ff0d5Seba
BEIIECTBA»
KonTponbshas pabora Ne2 no teme «Kucnopoa. Bonopoa. bubnuorexa [IOK
39 Boga» https://m.edsoo.ru/ff0d6342
bubmuoreka [IOK
40 Oxcujipl: cocTaB, KiIaccupUKaIHsl, HOMEHKIATypa

https://m.edsoo.ru/ff0d664¢e
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HonyquI/Ie 1 XUMHUYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHbIX U

bubaunoreka [IOK

41 aM(pOTEpPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
" o bu6moreka [IOK
CHOBAHUS: COCTaB, KIacCHU(pUKALIMI, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
5 - . . bu6nnorexa IIOK
OJTy4€HHE U XUMUYECKHE CBOMCTBA OCHOBAHUI https://m.edsoo.ruw/ff0d67ca
14 K bub6moreka [IOK
WCTIOTHI: COCTaB, KJIacCU(PUKAIIUSI, HOMEHKIIaTypa https://m.edsoo.ru/f0dfee2
5 bubmoreka [IOK
45 [Tonyyenne u XMMHUYECKHE CBOMCTBA KHCIIOT https://m.edsoo.ru/f0dfee2
Conu (cpeaHue): HOMEHKIIATypa, CoCOObI TIOTyYeHHUS, bubmmoreka [IOK
46 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padora Ne 6. PerneHne sKkcriepruMeHTaIbHBIX
47 3a1a4d o TeMe «OCHOBHBIE KJIACChl HEOPTraHMUECKHUX bubmmorexa LIOK
COCAMHEHHID» https://m.edsoo.ru/00ad9b7c
['eneTnueckas cBA3b MEXKy KilacCaMU HEOPTraHUYECKUX bubmunoreka [IOK
48 COeIMHEHU N https://m.edsoo.ru/00ad9a50
49 0606 . bu6nuorexa [IOK
ODILCHHE 1 CHCTCMATH3AIIA SHAHIH https://m.edsoo.ru/00ad9cb2
Kontponsnass pabora Ne3 mo Teme "OcCHOBHbIE KIAcChl bubmuorexa [IOK
50 HEOPraHMYECKUX COCTUHECHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbie MONBITKU KIACCU(PUKAIUN XUMUYECKUX IEMEHTOB. bubmuorexa [IOK

Ilonstue o rpyniax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepuonnueckuit  3akoH u  Ilepuommueckas  cucrema

bubaunoreka [IOK

52 XUMHYecKuX anemeHToB J. 1. Meneneena https://m.edsoo.ru/00ada52c
bubmoreka [IOK
53 11eprozibt, IPyIIIBL, NOATPYIIEL https://m.edsoo.ru/00ada52c¢c
bu6moreka [IOK
54 Crpoenue atomoB. CocTaB aTOMHBIX siep. M30Tombl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI0YEK aTOMOB JIIEMEHTOB bubmmoreka [IOK
33 [lepuoanueckoii cucremsl 1. 1. Menneneena https://m.edsoo.ru/00adabbce
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 10 €r0 MOJI0KEHUIO bubmuorexa LIOK
56 B [lepuoauueckoii cucreme /. 1. Menaeneena https://m.edsoo.ru/00ada824
3navyenue [leproauaeckoro 3aKoHa JIJIsl Pa3BUTHS HAYKH H
57 npakTuku. J. . MenaeneeB — y4€Hbli, enaror u bubmiorexa LIOK
rPAKIAHUE https://m.edsoo.ru/00ada96e
bubmoreka [IOK
58 DIEKTPOOTPUIIATETLHOCTh AaTOMOB XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6muoreka [IOK
59 Honnas XHMHIECKas CBA3D https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBasienTHas nonsipHas XuMu4eckasi CBSI3b https://m.edsoo.ru/00adaab8
bubauoreka [IOK
61 KoBanienTHas HenossspHass XUMUYECKas CBSI3b https:/m.edsoo.ru/00adaab9
bubauoreka [IOK
62 CTeneHb OKHCICHIA https://m.edsoo.ru/00adae28
bubmuoreka [IOK
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

https://m.edsoo.ru/00adb076
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bubaunoreka [IOK

64 OKHCIIUTENN U BOCCTAHOBUTEIHU 1 https://m.eds0o.rw/00adb076
KonTponbshas padora Ne4 o Teme «CtpoeHue atoma. bubmuorexa LIOK
65 XuMHUYecKas CBSI3b» 1 https://m.edsoo.ru/00adb486
bubmoreka [IOK
66 PesepBHblit ypok. O0001I€HNE U ccTeMaTH3alus 3HaHUI 1 https://m.edso0o.ru/00adb33c
bubmoreka [IOK
67 PesepBHblit ypok. O6001I€HNE U cCTeMaTH3alus 3HaHUI 1 https://m.edsoo.ru/00ad9cb2
bubmmoreka [JOK
68 PesepBubiit ypok. O6001IeHIE U CHCTeMaTU3aIMs 3HAHUI 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 68
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9 KUIACC

KosmmuecTBo yacos Mara DJiIeKTpOHHbIe nudpoBbIe
Ne u3yuyeH | oOpa3zoBaTebHbIE
Tema ypoka Kontpoas | IlpakTuy Y
m/n Bcero us pecypchbl
HbIE ecKHe
padoThI padoThI

[lepuognueckuit  3axkoH.  Ilepumogumueckas  cucrema bubmuorexa LIOK

1 xuMmudecknx aneMmeHToB /. 1. Menpaeneena ! https://m.edsoo.ru/00adb59e

5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHYECKUX bubmmoreka [IOK
JJIEMEHTOB IIEPBBIX TPEX NIEPUOI0B ! https://m.edsoo.ru/00adb6b6
Knaccudukanus n HOMeHKIIaTypa HEOPTraHUIECKUX bubmmoreka [IOK

3 BEIIECTB 1 https://m.edsoo.ru/00adb7e2
Buabl XumMuyecko CBSI3U U TUIBI KPUCTAITUYECKUX bubmoreka [IOK

4 pemeToK 1 https://m.edsoo.ru/00adbac6
KonTponsHas padora Nel o teme «IloBropenue u

5 yr1yOJieHre 3HaHWW OCHOBHBIX Pa3/IesioB Kypca 8 Kiiacca» 1 1
Kinaccudukanus XuMHUIECKUX pEeaKIuii 0 pa3INYHbIM bubmuoreka [IOK

6 [IpU3HaKaM 1 https://m.edsoo.ru/00adbcb0
[Tonsitue o ckopocth XuMuyeckod peaknuu. llonstue o bubmuoreka [IOK

7 TOMOTEHHBIX U I'€TEPOreHHBIX peaKIUAX 1 https://m.edsoo.ru/00adbe9a
[lonsiTHe 0 XMMHUYECKOM paBHOBeCUU. DAKTOPBI,

8 BIIUSIOIIME HA CKOPOCTh XUMUUECKOM PEAKLIUK 1 1 Bubmmorexa [IOK
MIOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS https://m.edso0.ry/00adc28c

bu6muoreka [IOK
9 OKHCANTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUN 1

https://m.edsoo.ru/00adcade
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Teopust anexkrponuTrudeckor quccouunanuu. CUiabHbIe U

bubaunoreka [IOK

10 cJ1a0bIe IEKTPOITHUTHI https://m.edsoo.ru/00adcd68
1 . bu6moreka [IOK

HoHHEIe ypaBHEHHA PeaKuy https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHUCIOT W OCHOBAaHHUU B CBETE bubmmoreka [IOK

12 MIPEJICTaBICHUN 00 ANEKTPOIUTHUECKOH TUCCOLnalun https://m.edsoo.ru/00add5d8
XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPECTaBICHUI 00 bubmoreka [IOK

13 BIEKTPOJIMTUYECKON TUCCOLUAIUN https://m.edsoo.ru/00add8b2
. bubmoreka [JOK

14 TlousTne o ruponuse coneit https://m.edsoo.ru/00add9d4
. bubmuorexa [IOK

15 O0001IeHE M CUCTEMATHU3AIN SHAHUHA https://m.edsoo.ru/00addd 12
[TpakTuueckas pabora No 1. «Pemenue bubmuoreka [IOK

16 SKCIIEPUMEHTAJIBHBIX 3a]1aW» https://m.edsoo.ru/00addbfa
KontponbHast pabora Ne2 mo Teme «DIEKTPOIUTHUYCCKAS bubmuoreka [IOK

17 qucconmanus. XMMUYECKHe peakuu B PacTBOPAX» https://m.edsoo.ru/00addecO
OO6mrast XxapaKTepUCTUKA TaJIOTEHOB. XUMUYECKHE bubmuoreka [IOK

18 CBOMCTBA Ha MpUMeEpE XJIopa https://m.edsoo.ru/00addfe2
XiopoBonopos. CossiHasi KUCJIOTa, XUMUYECKUE CBOMCTRBA, bu6muoreka IIOK

19 IOJIyYEHHUE, IIPUMEHEHUE https://m.edsoo.ru/00ade104
20 ITpaktuyeckas padora Ne 2 o teme «Ilomyuenue coiastHON bubnuorexa [IOK

KHUCJIOTBI, U3yYEHHE €€ CBONCTBY

https://m.edsoo.ru/00ade348
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Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX peaKHHfI, €Ciinu

bubaunoreka [IOK

21 OJIMH U3 PEareHTOB J]aH B U30BITKE https://m.edsoo.ru/00ade488
9 06 TA bu6moreka [IOK

11asi XapaKTepUCTHKa 3JeMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmtorporHbie MoTUGUKAIIU cepbl. HaxoxaeHue cepsl 1 bubmmoreka [IOK

23 €€ COeIMHEHMI B IPUpOJIe. XUMUYECKHE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
CepoBonopoj, ctpoeHue, GU3NIeCKue U XUMHUYECKHE bubmmoreka [IOK

24 CBOMCTBaA https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHas KUCIIOTa, (PU3HUECKUE U bubmuorexa LIOK

25 XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKHE peakuu, JIeXKaIme B OCHOBE
MIPOMBIIIIEHHOTO CII0C00a MOMyYeHUsI CEPHON KHUCIOTHI. Bu6morexa [JOK

26 XUMHUYECKOE  3arpsA3HCHHE  OKPYKAIOUIEH  Cpelbl https://m.edsoo.ru/00adec8a
COETMHEHUSIMU CEPbI

7 B . bu6muoreka [IOK

BIYHMCIIEHUE MAaCCOBOM JOJIM BBIXOJA MPOAYKTA PEAKIINU https:/m.edsoo.ru/00adec8a
OO6mrast XxapakTepuCTHKA AMEeMEHTOB VA-Tpynmbl. A30T,

78 pacIpoOCTPaHEHUE B IPUPOJIE, PU3NUECKUE U XUMUYECKUE bubnmoreka [IOK
CBOJCTBA https://m.edsoo.ru/00adeead
AMMHaK, ero (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, bu6muoreka IIOK

29 IOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
ITpaktuyeckas padora Ne 3 mo teme «lIlonyuenue bubnuorexa [IOK

30 aMMHaKa, U3y4YEHUE €ro CBOMCTBY» https://m.edsoo.ru/00adf180

. . bubmuorexa [IOK

31 A3zoTHas kucnora, e€ Gpu3nYecKkre 1 XUMHUYECKHUEe CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcmonp3oBaHue HUTPATOB U CoJIe¥ aMMOHHS B Ka4eCTBE

bubaunoreka [IOK

32 MUHEpAJIbHBIX YI0OpeHuil. XUMHUYECKOe 3arpsi3HeHHe
OKpY KaloILeil Cpesibl COEIMHEHUAMH a30Ta https://m.edsoo.ru/00adf518
docdop. Oxcun dhocdopa (V) u pochopras kucrnora, bubmoreka [IOK
33 ¢bu3nvecKre 1 XMMUYECKHUE CBONCTBA, IOITy4YCHUE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue hocdaroB B kauecTBe MHHEPATBHBIX bubmmoreka [IOK
34 yaoOpeHuii. 3arpsizHeHue NpupoaHon cpesl pocharamu https://m.edsoo.ru/00adfc20
VYrnepon, pactipocTpaHeHue B IpUpojie, GU3ndecKue u bubmmoreka [IOK
35 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxkcunel yrinepoja, ux (GU3NIecKue U XUMUYIECKHE
36 CBOICTBA. DKOJNOTUYECKUE TTPOOIEMBL, CBA3aHHBIE C bubmmorexa [IOK
okcusioM yrirepona (I1V) https://m.edsoo.ru/00adfebe
37 VYronpHas KUCI0Ta U €€ COMn bu6moreka [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o teme "llonyuenue
38 YIJIEKKCIIOro Tasa. KauecTBeHHas peakuus Ha bubnmorexa [IOK
Kkap6oHaTHon" https://m.edsoo.ru/00ae027¢
[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX bubmuoreka [IOK
39 KaK O COEJUHEHUAX YIIIEpOaa https://m.edsoo.ru/00ae054¢
40 K . bubaunoreka [IOK
PEMHIUI 1 €T COCMHCHUA https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Penienue skcriepuMeHTaIbHBIX
41 3a]1a4 1o TeMe «BakHele HeMeTasIbl ¥ UX Bubmmorexa TIOK

COCAUHCHU

https://m.edsoo.ru/00ae0bf2
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KonTponbshas padora Ne3 mo teme «BaxHeiinre HeMeTaIbl

bubaunoreka [IOK

42 U UX COCIUHEHU https://m.edsoo.ru/00ae0el8
OO0mas XxapakTepUCTUKA XUMHUYECKHX DJIEMEHTOB —
METaJUIOB. MeTamnyeckas CBI3b U METAIINYECKas Bu6nmoreka [IOK
43 KpHcTajuimdeckas pemérka. uznueckre cBOCTBa https://m.eds0o.ru/00ae103¢
METAJLIOB
XUMHYECKUE CBONCTBA METAJIIOB. DIEKTPOXUMUYECKUHN P bubmuorexa LIOK
44 HaNpsHKEHUH METAJUIOB https://m.edsoo.ru/00ael156
O6mue cnocoOs! momyyeHus MetaiioB. CriiaBsbl.
45 BBIYHCIIEHNS 110 yPABHEHHSAM XMMHUYECKUX PEaKIHi, eciu EH@IHOTeKa HOK
OJIMH W3 PEareHTOB COACPKUT MPUMECH ttps://m.edsoo.ru/00ae1156
4 0 bub6mmoreka [JOK
6 OHATHE O KOPPO3NH METAIIIOB https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47 [lenounbie MeTabl https://m.edsoo.ru/00ae14b2
43 0 bu6moreka [IOK
KCHJIBT M THAPOKCUIBT HATPHA 1 Ka A https://m.edsoo.ru/00ae14b2
. . bub6muoreka [IOK
49 Illenouyno3emMenbHBIEC METAJIbI — KAJIBIIUA M MarHUM https:/m.edsoo.ru/00ae] 5e8
. bubnmuorexa [IOK
50 Baxxneinme coeqmHeHNs KaJIbIU https://m.edsoo.ru/00ael 5e8
51 O00011IeHE ¥ CUCTEMATHU3ALHU SHAHUNA
. . bubmuoreka [IOK
52 XKécTtrocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS

https://m.edsoo.ru/00ae1 886
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[TpakTuaeckas padora Ne 6 mo Teme "XKECTKOCTH BOIBI U

bubaunoreka [IOK

53 MeTolbl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
4 . bubmuorexa LIOK
S AJIIOMUHUI https://m.edsoo.ru/00aclc64
5 bu6moreka [IOK
55 AmMdoTepHbIC CBOMCTBA OKCHIA U THAPOKCH A https:/m.edsoo.ru/00ae 1 c64
6 - bubmoreka [IOK
S CIes0 https://m.edsoo0.ru/00ac1d86
bubmoreka [IOK
57 Oxkcunel, ruapokcuibl U comu xenesa (1) u sxenesa (I1T) https:/m.eds0o.ru/00ae35¢6
58 OO000I1IeHrEe B CUCTEMATH3aI|s 3HAHUI
[IpaxTnueckas pabota Ne 7. Penienue skciepuMeHTaIbHBIX bubmuorexa [IOK
59 3ajJa4 1o TeMe «BaxkHelIe MeTaaIbl U UX COSIUNHECHUS https://m.edsoo.ru/00ae3de8
Brrunciienus no ypaBHEeHUSIM XUMHYECKUX PEAKIUNA, €CIIH
OJIMH W3 PEareHTOB JIaH B U30BITKE WU COACPIKUT IPUMECH. Bu6snuoreka [IOK
60 Brrunciienuss MaccoBOM 10U BBIXOJA TPOIYKTA PEAKIIHMHU https://m.eds00.ru/00ae1750
61 O06001IeHE M CUCTEMATHU3AIHU SHAHUHA
KonTponsHas padora Ned o Teme «BakHelie MeTauibl
62 H UX COCTUHCHHS
63 BemiectBa u MaTepualibl B TOBCEHEBHOM KH3HU YEJIOBEKA bu6muoreka IIOK
https://m.edsoo.ru/00ae3{50
. bubmuoreka [IOK
64 XUMHYECKOE 3arpsi3HEHUE OKPYKaroIIe Cpeibl

https://m.edsoo.ru/00ae4270
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bubaunoreka [IOK

65 Pons xuMuM B pemieHuu 3KOJIOTUYECKUX MPodiIeM 1 httos://m edsoo. m/00ac4270
. . bubmuorexa LIOK
66 PesepBHEIi ypok. O000IICHNE U CHCTEMaTH3aIUs 3HAHUI 1 httos://m edsoo ru/00ac0d0
67 P i 0606 . 1 bu6moreka [TOK
e3epBHBII ypok. O000IIeHre U CHCTeMaTH3aIus 3HAHU I httos://m edsoo r/00adb3de
. . bubmmoreka [IOK
68 PesepBubiit ypok. O6001IeHIE U CHCTeMaTU3aIvs 3HAHU I 1

https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3BATEJIBHBIE YYEBHBIE
MATEPHAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUAUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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