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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHMS COCTaBJICHA HA OCHOBE TPEOOBAHUH K pe3ylibTaTaM
OCBOEHHMSI OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMBI OCHOBHOT'O 0o01miero oopaszosanus, npezcrasieHHbx B PI'OC OO0, a taxxke
Ha OCHOBE (herepanbHON pabodell MporpaMMbl BOCHHTAHUS M C y4ETOM KOHIENIMM IIPENOoAaBaHUS y4eOHOro IpeaMera
«XuMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit enepanum.

[Iporpamma mo XuMmuM Ha€T TpEACTaBIEHWE O IEJsIX, OOmeld crparernyt OOy4eHWs, BOCIHTAHUS M DPa3BUTHUSL
00yJaronmxcss CpeiCTBaMH y4eOHOTro IpeaMeTa, YCTaHABJIMBAaeT 00s3aTeNbHOE NPEeAMETHOE COAEpXKaHHe, IpelycMaTpHBacT
pacmpenelieHHe ero Mo KiaccaM W CTPYKTYPHpOBaHHE IO pasfeinaM M TeMaM [porpaMMbl 110 XWMHH, OIpeIenseT
KOJIMYECTBEHHbIC M KAaUeCTBEHHBIE XapaKTEPHCTHKU CONEpPIKaHHs, PEKOMEHIYeMYIO IOCIENOBAaTEIbHOCTh W3yYeHHS XUMHHU C
Y4€TOM MEXNPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro TIIpoliecca, BO3PACTHBIX OCOOEHHOCTEH
0o0yJarommxcs, ONpenesieT BO3MOKHOCTH IpeAMeTa Uil pean3aliy TpeOOBaHMH K pe3yibTaTaM OCBOSHHS OCHOBHOMN
00pa30BaTeNbHOM MPOrpaMMBl HAa YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHMS, a Takke TpeOOBaHMI K pe3ynbTaraM oO0ydeHUs
XMMHUH Ha YpOBHE IIeNeil M3ydeHHs INpeIMeTa W OCHOBHBIX BHIOB y4eOHO-ITO3HABATENHHOH NEATEIBHOCTH 00YdJaromerocs Io
OCBOCHHIO Y4EOHOTO COIEPHKAHMSL.

N3yuenue xumuu:

CIOCOOCTBYET peai3aliii BOSMOKHOCTEH JUIsi caMOpa3BHUTHS W (OPMHUPOBAHMS KYJABTYPHI JIMYHOCTH, €€ o0med n
(YHKIIMOHAIBEHOH IPaMOTHOCTH;

BHOCHT BKJIaJT B (hOPMUPOBAHNE MBIILICHNS X TBOPUECKUX CIIOCOOHOCTEH 00yJaroNnuXcsl, HABBIKOB X CAaMOCTOSITEIIEHON
y4eOHOH IesTeTbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIE0BATENLCKUX YMEHHH, HEOOXOIMMBIX KaK B IIOBCEJHEBHOM KHU3HH, TaK
B PO ECCHOHATBHOMN JIeSITEeEHOCTH;

3HAKOMHT CO CIEIM(UKOH HAYYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI LIEIOCTHOTO B3IJIsAAa HA €IMHCTBO IPHPOIBI U
YeJIOBeKa, SIBJISICTCS] OTBETCTBEHHBIM 3TaIloM B )OPMHUPOBAHUH €CTECTBEHHO-HAYIHOU TPAMOTHOCTH 00 yJaIOIINXCST;

Croco0CTBYET (POPMHPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPHPOIE, K YETOBEKY,
BHOCHT CBOH BKJIa]] B 9KOJIOTHYECKOe 00pa30BaHUe 00yUarOInXCsl.

JlanHble HampaBiieHUs] B OOY4eHUH XHUMHUH o0ecledrBaIOTCs crenudukoi conepikanusl yaeOHOro mpeaMera, KOTOPbIi
SIBJISICTCS TIEIarOTMYECKH a/IalTHPOBAHHBIM OTpaskeHHUEeM 0a30BOi HayKH XHMMHUH Ha ONpeNIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHMSI OPHEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI
NEPBOHAYATBHBIX MOHATHIA XUMHHU, OCHOB HEOPTaHUUECKONH XUMUH M HEKOTOPBIX OTAENBHBIX 3HAYUMBIX TOHSATUI OpraHU4IecKoi
XMMHUH.

CTpykTypa colepkaHHs NPOrpaMMbl IO XHUMHH CGOPMHpPOBAHA Ha OCHOBE CHCTEMHOIO HOAXOAA K €€ W3Y4eHHIO.
ConeprkaHue CKIaIbIBAETCS M3 CUCTEMBI MOHATHH O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHH O XMMHYECKOM
peakiuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OPraHH30BaHbl MO INPHMHLMITY IIOCIEIOBATEIBHOTO Pa3BUTHs 3HAHMI Ha OCHOBE
TEOPETHUIECKHX MPEACTABICHUH Pa3HOTO YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO y4€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuopnueckoro 3akoHa [I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa XUMMH;

— YYEHHsI O CTPOEHHHU aToOMa U XMMHUECKOH CBSI3H;

— [IPE/ICTABJICHUH 00 3JIEKTPOINTHYECKON IUCCOLMALIMU BEIECTB B PACTBOPAX.

OcBoeHHe MPOrpaMMbl 0 XUMHH CHOCOOCTBYeT (OPMUPOBAHMIO HPEICTABICHUS O XUMHYECKOH COCTaBIISIOLICH
Hay4HOH KapTHHBI MHUpPA B JIOTUKE €€ CHCTEMHOM MPUPO/IBI, IIEHHOCTHOI'O OTHOIIEHHS! K HAyYHOMY 3HAHUIO ¥ METOJIaM MO3HAHUS
B Hayke. V3yueHue XMMUM HNPOUCXOJUT C MPUBIICUCHUEM 3HAHUI M3 paHee W3YUCHHBIX y4eOHBIX mpeameroB: «OKpyKarommit
Mup», «buonorus. 5—7 knaccel» u «Pu3nka. 7 Knaccy.

I1pu U3ydeHny XUMUK Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHus Ba)KHOE 3HAUCHHUE ITPUOOPETH TaKKe LEH, KaK:

— (opMupOBaHHE WHTEIUICKTYaJbHO pA3BUTOW JIMYHOCTH, TOTOBOM K C€aM0OOOpa30BaHUIO, COTPYIAHHYECTBY,
CaMOCTOSITEJIbHOMY NPUHSTHIO PELICHUH, CIIOCOOHON aanTHPOBATHCS K OBICTPO MEHSIOIMMCS YCIIOBHSAM XKU3HU;

— HAIpaBJICHHOCTh OOYYCHHUsI HA CHCTEMATHYECKOe MPHOOIIEHHE O0YYAIOIIUXCSI K CAMOCTOSTEIbHON MMO3HABATEIBLHON
JeATEIbHOCTH, HAYYHBIM METO/IaM ITO3HAHMS, ()OPMUPYIOIIUM MOTHBALUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHU;

— obecrieyeHHe YCIOBHUH, CIIOCOOCTBYIOLIMX MPHOOPETEHHIO OOYYAIOIIMMHUCS OIbITA PA3HOOOPA3HOM AEATENbHOCTH,
MO3HAHUSI M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE I
Pa3IUYHBIX BUIOB AEATENBHOCTH;

— (opmupoBanue 00IIeil HYHKIHOHATBHON U €CTECTBEHHO-HAYIHOW TPAMOTHOCTH, B TOM YHCIIC YMEHHUI OOBSACHITH U
OLICHUBATH SIBIICHUSI OKPYXKAIOIIET0 MHpPA, UCIIOIb3Ysd 3HAHUS U OIBIT, MOJy4EeHHbIE NPU M3YyY€HUH XHMHUH, IPUMEHSTh UX MpU
peleHnH MpoGJieM B TIOBCEAHEBHOM KU3HU M TPYZIOBOU JIEATEIBHOCTH;

— dopMupoBaHHe y 00Yy4arOIMXCsl TYMaHUCTHYECKUX OTHOIICHWH, MOHMMaHHs IIEHHOCTH XHMHYECKMX 3HAHMH Ui
BBIPAOOTKM 3KOJIOTMYECKH LeJeCO00pPa3HOro TOBEICHUS B OBITY M TPYHOBOH JEATEIBHOCTH B LEJIAX COXPAHEHHS CBOETO
3/10pOBbSI U OKPYKaIOILLEN NPUPOJHON CPEIbl;

— pa3BUTHE MOTHMBAlMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHUS
00111e4eNIOBEYECKHX 1ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOMIIS U HANIPaBICHHOCTH JTalIbHEHIIIEro 00yueHHs.

OO1mee yncio YacoB, OTBEAEHHBIX TS M3YUCHUS] XUMHUHU Ha ypOBHE OCHOBHOrO 00ImIero oopas3oBaHus, cocTaBiseT 136
4yacoB: B § Kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 9 kiacce — 68 yacoB (2 "aca B HEZIETIO).



COJEP/)KAHUE OBYYEHUS

8 KUIACC

IlepBoHayajbLHBIe XUMHYECKHE TOHSTUS

[Ipeamer xumun. Ponb XUMuM B XKW3HM YeloBeKa. XHMHSA B cucreMe Hayk. Tena u BemectBa. Dusmdeckue CBOHCTBA
BEIIECTB. ArperaTHOe COCTOSHME BemlecTB. [loHsATHE 0 MeTozmax Mo3HaHUS B XuMHHU. Ymctele BemiectBa U cMecH. CriocoObr
paszeneHus cMecei.

ATOMBI U MONEKYNBl. XUMHUYECKHe 31eMeHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB. IIpOCThIe M CIIOKHBIE BEIIECTBa.
ATOMHO-MOJIEKYJISIPHOE yUCHHE.

Xumnueckast Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHMX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTB.
OtHocuTenpHas aroMHas Macca. OTHOCHTENbHAST MOJIEKYJISIpHAs Macca. MaccoBast oISl XUMHYECKOT O JIEMEHTa B COEIMHEHUH.

KommgecrBo BemecrBa. Monb. MomnsipHas mMacca. B3anMocBsi3p KonpgecTBa, MacChl M YMCIA CTPYKTYPHBIX €IHHUIL
BerecTBa. Pacu€rel o opMynaM XMMHUYECKNX COEIMHEHUH.

Ousnueckne W XUMHYECKHE SIBICHUS. XUMHYECKash peakius W e€ NMpU3HAKH. 3aKOH COXPaHEHHs MacChl BEUIECTB.
Xumunaeckue ypaBHeHUs. Kitaccnpukanust XHMHYIECKHX peakiyi (COeANHEH s, pa3lioKeHHNs, 3aMeIIeHHs, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYJOH, NMpaBmwiaMu paboTHl B J1abopaTopuu M NpuéMaMu oOpalleHns ¢ J1JabopaTOpHBIM
000pyIOBaHNEM, M3YdEHHE W OIMcaHne (U3NUECKNX CBOWCTB 0Opa3IOB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE (QU3HIECKIX
(TIaBiIeHME BOCKA, TasiHUE JIbJa, paCTHpPaHUE caxapa B CTYIKE, KUIIEHHEe U KOHJCHCAINs BOABI) U XUMHYECKHX (TOPEHUE CBEUH,
MIPOKaJIMBaHWE MEJHOH TIPOBOJOKH, B3aMMOJEIHCTBHE MeNla C KHCIIOTOH) SBICHWH, HaOJIOAEHWE W OIMCaHWE MPH3HAKOB
MIPOTEKAaHUsI XUMUYECKUX peakiuii (pa3yioykKeHHe caxapa, B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUIOM Oapwsi, pa3iioKeHHe
rugpokcuaa Meau (11) mpu HarpeBaHuH, B3anMozeicTBHE xene3a ¢ pactBopoM coiu meau (1), m3ydenue crocoGoB pasneneHust
cMeceli: ¢ TIOMOIIBI0 MarHnTa, QIIbTpOBaHUe, BhITApUBaHHE, TUCTHILIIMS, XpoMaTorpadusl, IPoBeJeHNEe OYUCTKH ITOBApEHHOM
cony, HaONIOJIHNE W ONMCAaHWE pPe3yNbTaTOB IMPOBEACHHS OIbITa, WUTIOCTPHPYIOIIETO 3aKOH COXPaHEHHs MacChl, CO3IaHHe
Mozeei MoeKyl (IapoCcTepKHEBBIX ).

BakHelilme npeacTaBuTeIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmeck rasos. CocraB Bo3ayxa. Kucmopoxm — ameMmeHT M mpocroe BemiectBo. HaxoxaeHue kuciopona B
npupoze, pU3nIeckre ¥ XUMHYeCKHe cBoicTBa (peakuuu ropenus). Okcunpl. [Ipumenenue kuciopona. CrocoObl moxydeHust
KUCIIOpoJa B JIaOOpaTOpHM M HPOMBINUICHHOCTH. KpyroBopor kucnopona B mpupone. O30H — amnorponHas Moaudukarms
KHCIIOpOJa.

TeroBoii 3hheKT XMMUYECKOH peaKiuy, TEPMOXUMHUYECKHUE YPAaBHCHUS, 3K30- U 3HIOTEpMUYECKHE peakiny. TommBo:
Yroib ¥ MeTaH. 3arpsi3HeHUE BO3yXa, YCHIEHHE TAPHUKOBOro 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOSL.

Bomopon — snemeHT u npoctoe BemectBo. HaxoxaeHue Bogopona B npupoze, GU3HYecKHe M XMMUYECKHE CBOWCTBA,
MPUMEHEHHE, CrIoco0bl NoyrydeHus. Kuciors! u conu.

MonstpHblit 00bEM ra3oB. Pacuérsl M0 XMMHYECKUM ypaBHEHUSM.

dusnyeckue cBoHCTBa Boxabl. Boma kak pactBopuresns. PactBoprl. HacbllieHHble M HEHACBILIEHHBIE DPACTBOPHL
PactBopumocTh BemiecTB B Bozxe. MaccoBasi o BellecTBa B pacTBope. XHMUYeckue cBoiictBa Boapl. OcHoBanus. Poinb
pacTBOPOB B NPHPOJE U B JKU3HU uelloBeka. KpyroBopoT Bojbl B MpUpoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKa
MIPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenunenuii. Oxcuapl. Knaccudukamms oxcumoB: cosieobpasyroniie (OCHOBHBIE,
KUCJIOTHBIE, aM(oOTepHbIe) U HeconeoOpasyroume. HomeHnknaTypa okcumoB. dusnueckue M XUMHUUECKUE CBOMCTBA OKCHUIIOB.
[TonyueHue okcuaoB.

OcHoBanus. Kiaccudukanust ocHOBaHMM: INENOYM W HEpacTBOPHMBbIE OCHOBaHMsA. HoOMEHKIaTypa OCHOBaHHIL.
duznueckre U XUMUYECKUE CBOMCTBAa OCHOBaHUH. [lomydeHre ocCHOBaHHH.

Kucnorel. Knaccudukauus xucnor. Homenknatypa kuciaor. dusndeckre M XUMHUYECKHE CBOWCTBA KHCIOT. Psin
aktuBHocTH MetaiuioB H. H. bekerosa. [lonydenue kucnor.

Conu. Homenknarypa coneii. ®uzndeckue u xumudeckue cBoiicta comneil. [lomydenue comneid.

I'enernueckas CBsI3b MEXIY KJIaCCAaMH HEOPTaHUYECKUX COeTUHEHHUM.

Xumuueckuii IKCcnepumenm:

KaueCTBEHHOE OIPE/ICNICHHEe COACPIKAHUS KUCIOPOJa B BO3AYXE, IOIydeHHE, COOMpaHHE, PACIIO3HABAHUE U H3y4CHHUE
CBOWCTB KHCIIOpO/ia, HAOII0ACHNE B3aUMO/ICHCTBHS BELIIECTB € KUCIOPOJIOM U YCJIOBHSI BOSHMKHOBEHHMS U NPEKPAICHHs TOPEHHS
(noxxapa), 03HaKOMJIEHHE ¢ 00pa3laMH OKCHIOB M ONMCAaHHE UX CBOWCTB, MOJIy4EeHHE, COOMpaHHUE, PaCllO3HABAHUE U M3yYeHHE
CBOWCTB BoJopoa (ropeHue), B3aumoeiictsue Bogopoaa ¢ okcugom meau (1) (Bo3sMOXkHO HCIONB30BaHNE BHUAECOMATEPHAIIOB),
HaOmroeHne 00pa3loB BELIECTB KOJMYECTBOM | MOJb, MCCIEIOBAaHME OCOOGHHOCTEH DPACTBOPEHMS BELIECTB C PA3IUYHOMN
PpacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMpPEAENEHHON MACCOBOM J0JIEW PacTBOPEHHOTO BEILECTBA, B3aMMOICIHCTBUE
BOABI C MeTawiamMu (HATpHEeM M KaibliieM) (BO3MOXKHO HCIIONB30BAaHUE BHCOMATEPUANIOB), HCCIEIOBaHHE 00pa3IoB
HEOPraHMYECKHX BEIECTB Pa3IMYHBIX KJIACCOB, HAOMIONEHHWE W3MEHEHHs OKPacKM HHAMKATOPOB B pacTBOpax KHUCIOT U
menoveld, uzydeHue BizammopedcTBus okxcuga Memu (ll) ¢ pacrBopom cepHOH KHCIOTHI, KHUCIOT C METaJIaMH, PEaKIHid
HEWTpalu3anny, MOIydeHHe HEPacTBOPHMBIX OCHOBAHHUI, BBHITECHEHHE OJHOTO METajlla APYIHM M3 pacTBOpa COJH, PELICHHE
9KCIIEPUMEHTANBHBIX 3324 M0 TeMe «Ba)kHeHIne KIacchl HEOPraHNUECKUX COSINHEHUMN.

IMepuonnuecknii 3akon u Ilepuognyeckasi cucremMa xumuveckux 3dementoB [I. M. Mengeineea. CrpoeHnue
aTomMoB. XuMnieckas cBsi3b. OKHCJIUTETbHO-BOCCTAHOBUTEILHbIE PeaKIUU



[lepBble TOMBITKH KJIACCH(UKAINK XUMHYECKUX 3JIEMEHTOB. [IOoHATHE O Ipymmax CXOIHBIX JIEMEHTOB (ILETOYHBIE U
[IEeT0YHO3EMEIIbHbIE METAJUTBl, TaJOTeHbl, WHEPTHHIE Ta3bl). OJIEMEHTH, KOTOphle 00pa3yloT aM(OTepHBIE OKCHIBI H
THPOKCHIIBI.

Ilepuognueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux snemeHtoB [ M. Menneneesa. Koporkonepuoanast u
JHHONepuoaHas ¢opmel [leproandeckoit cucremsl xummdeckux »iaementoB J. V. MenneneeBa. Ileprnombl u rpymmsl.
Du3ndecKnii CMBICI MOPSAKOBOTO HOMEPa, HOMEPOB NEPHO/a U IPYIIHI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siftep. V3oTonbl. DnekTponsl. CTpoeHHe 3IEKTPOHHBIX 000JI0YEK aTOMOB HEPBBIX
20 xuMudeckux 3meMeHToB [lepuommueckoid cucremsl JI. 1. MenneneeBa. XapakTepuCTHKa XUMHUYECKOrO 3JIEMEHTa IO €ro
nonoxeHuto B [lepuoguueckoii cucreme 1. 1I. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHSI pajiilyca aTOMOB XMMHYECKHX JJIEMEHTOB, METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB
TI0 TPYIITIaM | IePHOIaM.

3nauenne [lepuommueckoro 3akoHa u Ilepronuveckoil CHCTEMBI XHMHYECKHX 3JEMEHTOB JUIS Pa3sBUTHS HAyKd M
npaxtuku. JI. . MenzeneeB — yu€Hblil ¥ IpaskIaHUH.

Xumnaeckas cBsi3b. KoBaneHTHas (ONsipHast U HEMOJISIPHAST) CBS3b. DJIEKTPOOTPUIIATEIbHOCTD XUMHIYECKHX IIEMEHTOB.
Honnas cBs3b.

Crerrenp okucieHns. OKHCIATEIbHO-BOCCTAHOBHUTENIFHBIE pPeakiy. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHHS.
OKHCIUTETH ¥ BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

n3ydeHre o0pa3IoB BEIIECTB METAIIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA IIMHKA C PacTBOpaMH KHCIIOT U
IIeso4Yeid, MpoBeeHNE OIBITOB, WILTIOCTPUPYIOIINX MTPUMEPH! OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEaKiuii (ropeHne, peakuuu
Ppas3IokKEHHsI, COSTMHEHNS).

Mesicnpeomemnuie ceasu

Peanusaryss MeXnpeIMETHBIX CBsI3el NPH M3YYeHHH XUMHUHM B 8 Kilacce OCYIIECTBISIETCS 4epe3 HCIONIb30BaHHE Kak
OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH, SBISIOIMXCS CUCTEMHBIMH ISl OTACNBHBIX MPEJAMETOB €CTECTBEHHO-
HAY4YHOTO IHKIIA.

OOmme ecTecTBEHHO-HaY4YHBIC TIOHATHS: HaYYHBIH (aKT, THUIIOTE3a, TEOpUs, 3aKOH, aHAJM3, CHHTE3, KiacCH(UKAIWs,
MIEPUOIITYHOCTD, HAOITI0IeHNEe, SKCIIEPUMEHT, MOJICTIMPOBaHIe, H3MEPEHUE, MOJIEIb, SBJICHHE.

Ousnka: Mmarepus, aroM, JJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIHJI, H30TOIbBI, PaJHOAKTHBHOCTh, MOJIEKYIa,
JNEKTPUYECKUIl 3apsji, BEIECTBO, Telo, 00bEM, arperaTHoe COCTOSHHME BEIIeCTBa, a3, (DM3MYECKHE BEIHYMHBI, CIUHHUIIBI
H3MEPEHUs], KOCMOC, TUTaHETI, 3BE3/1bI, COMHILE.

Buonorus: ¢portocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEPaIbI, TOPHBIE OPOJIBI, TIOJIE3HbIE HCKOIIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo n XuMuYecKasi peaKnust

Iepnonuuecknii 3axoH. Ilepuoanueckas cucrema xummdeckux snemeHToB [I. M. MenpeneeBa. CrpoeHue aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB XMMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KallKs, KaNbLHsi U UX COCIUHEHUH B
COOTBETCTBHHU C NOJOKEHUEM 3JIEMEHTOB B Ileproanydeckoii cucreMe 1 CTpOeHHEM X aTOMOB.

CrpoeHue BelIecTBa: BUIbl XUMUYECKON CBSI3U. THIBI KPUCTALIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT
TUIA KPUCTALIMYECKON PEIIETKU U BUJIa XUMUYECKON CBSI3H.

Knaccupuxanuss ¥ HOMEHKJIATypa HEOPTaHMYECKMX BEIECTB. XMMMYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K
Pa3INUHBIM KJIaCCaM HEOPraHUUECKUX COSAMHEHHH, FeHETHUECKasl CBA3b HEOPTaHUUECKUX BEIECTB.

Knaccupuxanuss XMMHYECKUX PEaKIMi MO PasIuyHbIM MpPU3HAKaM (110 YUCIy M COCTaBY Y4acTBYIOLIMX B pEaKLUH
BEILECTB, 110 TEIUIOBOMY 3G (EKTy, 10 U3MEHEHUIO CTEHEHEl OKUCICHNSI XUMUYECKHX JIEMEHTOB, 110 00PaTUMOCTH, 110 YHaCTHIO
KaTanu3aTopa). OK30- ¥ SHIOTEPMHUUYECKUE PEaKLUH, TEPMOXHUMHUUECKHE yPAaBHEHHS.

Iousitie o ckopocTH XUMHUYECKOl peakuun. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMHYECKHX peakiusix. [loHsaTue
0 FOMOT€HHBIX U F€TepOreHHbIX peakiusx. [lonstue o xatamuse. [lonaTre o xumudeckoM paBHoBecuH. DaKTOPHI, BIUAIONIIE HA
CKOPOCTh XMMHUUECKON PEAKINU U TOIOKEHUE XMMUYECKOTO PABHOBECHSL.

OKHUCIIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, 3JICKTPOHHBIN 0OajgaHC OKUCIHUTENbHO-BOCCTAHOBUTEIBHOW pEaKLMH.
CocTaBieHle ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C HCIIONB30BaHUEM METO/a IIEKTPOHHOro OanaHca.

Teopust 3MEKTPOTUTUYECKOW OUCCOLMALMM. OJIEKTPOIUTHI M HEIEKTPONUTHL. KaTuoHel, aHHOHBL MexaHU3M
JIMCCOLMALIMH BEILECTB C Pa3IMYHBIMU BHJAMH XMMHYECKOH cBsi3u. CterneHs aucconuari. CHIbHbIE U cllabble SIEKTPOJIUTHI.

Peakuuu wmonHOro obMeHa. YCIOBHSI MPOTEKaHWsS] PEAKIUid HOHHOrO OOMEHA, MONHBIE U COKpAIEHHbIE HOHHBIC
ypaBHeHust peakiumii. CBOICTBAa KHCIOT, OCHOBAHHUI M COJel B CBETEe MPEICTABICHUI 00 DIEKTPOIUTHYECKOH AWCCOIUALIUH.
KauecTBeHHsle peakiuu Ha HOHBL [IoHsATHE O THApONU3E CONEH.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C MOJICTIAMH KPUCTAUIMYECKUX PEIETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB U HEMeTalloB (rpadura
U anMasa), CIOXKHBIX BEHIECTB (XJIOpH/a HaTpHUs), UCCIEeJOBAHUE 3aBHCHMOCTH CKOPOCTH XUMHYECKON PEeaKIUU OT BO3AEHCTBUS
pa3nuuHEIX (aKTOPOB, MCCIEIOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, MPOIEcca AUCCOLMAIMN KHCIOT, MeNodYel 1
coseil (BO3MOXKHO FHCIOJIB30BAaHHE BHJIEO MAaTEpUATOB), NPOBEACHHE OIBITOB, WUIIOCTPUPYIOIUX INPH3HAKH NPOTEKaHUS
peaxumii HOHHOTO 0OMeHa (00pa3oBaHME OCa/Ka, BBIJCICHUE Ta3a, 00pa3oBaHKE BOJIBI), OMBITOB, WLTIOCTPUPYIOMINX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOpPEHHe, PEAKIMU Pa3JIoKEHHs, COSANHEHNsI), PaclO3HaBaHNE HEOPTaHMYECKUX
BEIIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUil HA HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJad.



HemeTa/u1bl 1 X COeIMHEHUS

OOmas xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTeNeHH okucieHns. CTpoeHue n
(u3MYecKre CBOWCTBA IPOCTBIX BENIECTB — TAJIOTCHOB. XHMHUYECKHE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOACHCTBHE C
MeTaJIaMH, HEMeTaJUIaMH, Inenodamu). Xmopooxopon. ComnsHas KHCIOTa, XUMHUYECKAE CBOWCTBA, IOMydeHHUE, NIPHMEHEHHE.
JlelicTBue XJ10pa U XJIOPOBOAOPOAA Ha OPTaHU3M YesIoBeKa. BaxkHelmme XJIopuIs! M UX HaXOXKIECHHE B IPUPOJE.

O6mas xapakTeprcTHKa 31eMeHToB VIA-rpynmnbsl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE CTEIICHN OKHCIICHUSL.
CrpoeHrie 1 (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U cepbl. AJUIOTPOIHBIE MOIM(HUKAINK KUCIOPOa U CEephL.
XumMuueckue cBoiicTa cepsl. CepoBomopo, cTpoeHne, GU3NIecKue 1 XUMIdeckue cBoicTBa. OKCHIBI cephl KaK MpeICTaBUTEIH
KHCJIOTHBIX OKcuzoB. CepHasi KHCIIOTa, (pU3nUecKne W XUMHYECKHe CBOicTBa (0OIIMe Kak IpeicTaBHUTENs Kiacca KHCIOT H
crieruaeckre). XUMUUECKHE PpEaKIHH, JISKallie B OCHOBE MPOMBIIUICHHOTO CII0C00a IONYYEHUs CEPHOH KHCIIOTHI.
[Ipumenenne cepHoil kncnoTel. Conm CepHON KHCIIOTHI, KaUeCTBEHHAsl peakiys Ha cynbpar-uoH. Haxoxnenme cepsl u e€
COEIIMHEHHUH B pHUpojie. XUMHUYECKOe 3arps3HEHNE OKPYXKAIOIIEH cpeibl COSTMHEHUIMHI Cepbl (KUCIOTHBIE TOKAH, 3arpsi3HEHHE
BO3.IyXa M BOIOEMOB), CITIOCOOBI €0 MPeTOTBPALICHUSL

OO0mas xapakrepuctika seMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHS.
A30T, pacrpocTpaHeHHWe B Ipupoje, (Gu3nueckne W XMMHUYecKHe cBoiicTBa. KpyroBopor aszora B mpupome. AMMHak, ero
¢usMyecKie 1 XMMHYECKHe CBOKMCTBa, MoiydeHne W npuMeHeHue. Coly aMMOHHMS, X (HM3HYECKHe W XMMHYECKHEe CBOWCTBA,
npuMmeHeHne. KadecTBeHHas peakuust Ha MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ moiydeHne, (QU3Mueckue M XHMHIECKHe
cBoiicTBa (0OOIIME Kak MpeNCTaBHTENsl Kiacca KUCIOT M crienududeckue). Vcmonp3oBaHWe HUTPAaTOB M COJICH aMMOHHS B
Ka4ecTBe MUHEPAJIbHBIX yIoOpeHni. XUMHIecKoe 3arps3HeHNe OKPYXKaIoMIel cpeIbl COeMHEHUSIMU a30Ta (KUCIOTHBIE TOKIH,
3arpsi3HEHHE BO31yXa, MOYBEI M BojoéMoB). Docdop, amnorpomHsle Moaupukanuu (ocdopa, GuU3MUEcKHe U XUMHYECKHE
cBoiictBa. Oxcup ¢docdopa (V) n dochopHas kucinoTa, Gpu3HIecKHe W XMMHUYECKHE CBOKMCTBA, MoiydeHue. Vcronb3oBaHue
¢docdaroB B KauecTBE MUHEPAIIBHBIX YIOOPEHHI.

OO0mas xapakrepuctrka ameMeHToB |V A-rpymmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIE CTETICHN OKHUCIICHUSL.
VYraepon, auioTporHble MOTU(HKAIMK, PACpOCTpaHeHHe B MpHpoAe, (H3MYECKHe M XUMHYECKHe CBOMCTBa. AmcopOmus.
Kpyrosopor yrinepoma B mpupone. Okcuipl yriiepona, HX (U3WYECKHE M XHMHUYECKHE CBOWCTBA, JACHCTBHE Ha JKHBBIC
OpraHM3MBbl, TOJydeHHEe W NpHMEHEHHe. OKOJOrMYecKHe IpoliieMbl, CBs3aHHbIE ¢ okcuiuoMm yriepoxa (IV), rumoresa
IJI00aBHOTO TOTEIUICHUs] KJIMMaTa, MapHHUKOBBIA 3(QQekT. YrompHas Kuciora W e€ comy, MX (pU3NUecKHe M XUMHYECKHe
CBOIiCTBa, MoiydeHHe M TnpuMeHeHHe. KauecTBeHHass peakuusi Ha KapOoHaT-noHbI. Mcnomp3oBanme kapOoHAaToB B OBITY,
MeMIMHE, IPOMBIIIICHHOCTH U CEJILCKOM X035 CTBE.

INepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COSIMHEHHAX yriepoaa (MeTaH, 3TaH, 3THIICH, alleTHIICH,
9TaHOJ, IIMLEPHUH, YKCYCHast Kuciora). [IpupoiHble HCTOYHUKH YTiieBOAOPO0B (yroib, IPUPOIHbIH ra3, He()Th), MPOIYKTHI HX
nepepaboTku (OCH3UH), MX POJIb B OBITY M IPOMBIIICHHOCTH. [TOHATHE O OMONIOrMYECKH BaXKHBIX BEILECTBAX: )KUPAX, OeNKax,
YIJI€BOZIaX — M MX POJIM B XKU3HHU 4YeloBeKa. MaTepHanbHOe eAMHCTBO OPraHMYECKUX M HEOPTaHUYECKHUX COSIMHEHHH.

Kpemnuui, ero ¢usnueckue ¥ XUMHYECKHE CBOKCTBA, MONy4eHHEe M npumeHeHHe. COelMHEHUs KPEMHHUsS B HPHPOJE.
OOmme mnpexncraBienuss o0 okcuae kpemuus (V) u kpemHueBoil kuciore. CHIMKaThl, MX HCIIONB30BaHHE B OBITY, B
MPOMBILIJIEHHOCTH. BakHeHIMe CTpOUTEeNIbHbIE MaTepuaibl: KepaMHKa, CTEKJIO, LEMEHT, OeTOH, jxene300eToH. ITpobiemsl
6€30IaCHOr 0 UCIOJIb30BAHUS CTPOUTENBHBIX MATEPUAIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumeHnm:

n3ydeHue o0pa3lOB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISHOW KHCIOTHI, IIPOBEJECHHUE KAUeCTBEHHBIX PEaKIMil Ha
XJIOpDHI-MOHbI W HAOJIO/ICHUE INPU3HAKOB HX IIPOTEKAHMUS, OIBITHI, OTpakarolue (U3MYEeCKue M XHUMHUYECKHE CBOMCTBA
rajJoreHoB W HX COeJUHEHHH (BO3MOXKHO HCIIOJIb30BAHME BMICOMATEPHANIOB), O3HAKOMIICHHE C 00pa3LiaMH XJIOPUIIOB
(ramoreHH0B), O3HAKOMJICHHE C oOpa3uamu cepbl U e€ COeAMHEHHSMH (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAJIOB),
HaOroeHue mnpouecca oOYrJIMBaHHUS caxapa IOf JIeWCTBHEM KOHLEHTPUPOBAHHOW CEPHOI KHCIIOTHI, M3Y4E€HHE XUMUYECKHX
CBOICTB pa30aBJICHHOI CEpPHOM KHUCIIOTHI, MPOBEACHHE KAYeCTBEHHON peakiuu Ha cynb(haT-mOH U HAOMIOJeHHE MpU3HaKa ef
NPOTEKaHus, O3HAKOMJIEHHE ¢ (U3MYEeCKMMM CBOMCTBaMM a3ora, (ocdopa M X COeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BH/ICOMATEpHaIoB), oOpa3iaMu a30THbIX U (ocOpHBIX ymoOpeHuil, momydeHue, coOMpaHHe, paclno3HaBaHHE U H3y4CHHE
CBOWCTB aMMMaKa, IPOBEACHNE KaYECTBEHHBIX PEAKLMI Ha MOH aMMOHUA U (ocdaT-noH M U3y4eHHE IIPU3HAKOB UX IPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJOTBHI C MeIbI0 (BO3MOXKHO HCIIONB30BAaHUE BUAECOMATEPUAIIOB), U3y4YE€HHUE
MozieNiell KPUCTAJUIMYECKUX PEeUIETOK anMasa, rpadura, QyiuiepeHa, 03HAKOMJICHHE C IPOLECCOM aJCOpOLMU PacTBOPEHHBIX
BEILECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOWCTBOM HPOTHBOrasa, MoJyuyeHHe, cOOMpaHue, PAClO3HABaHUE M U3Yy4EHUE CBOHCTB
YIIIEKHCIIOrO Ta3a, MPOBEJCHUE KaYeCTBEHHBIX PEaKIUi Ha KapOOHAT M CHIIMKAT-MOHBI ¥ M3y4eHHE NPU3HAKOB MX IPOTEKaHMS,
O3HAKOMJICHHE C MPOAYKIHMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEeleHHEe SKCIEPHMEHTATIbHBIX 331au 1o TeMe «BaxHeimme
HEMETaJUIbl U UX COCIUHEHUS.

Merasuibl U X COEIMHEHHS

OO1as XxapakTeprUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHMH MX NoNoxeHus B Ilepuonudeckoii cucreme
xumuueckux snemeHToB [l. M. Menneneesa u ctpoeHust aroMoB. CTpoeHHe MeTanaoB. MeTatndeckas CBA3b U MeTaJUINYecKast
KpHUCTAITMYECKas PeIETKA. DIEKTPOXUMUYECKUH sl HANPsDKEHUH MeTayuioB. PU3MYeCKue M XUMHYECKHE CBOICTBA METAIJIOB.
O6mue crnoco0s! norydeHus MeTanIoB. [IoHATHE 0 KOPPO3UM METayUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOppo3uH. CIiaBel
(cranp, 9yryH, JIOPATIOMUHNN, OpOH32) U HX IPUMEHEHHE B OBITY U MPOMBIIICHHOCTH.

Illenounsie MeTayibl: onoxkeHue B [lepuoanueckoit cucreme xumuueckux 3nemeHToB Jl. . MenneneeBa, crpoeHue ux
aTOMOB, HaXOXK/ICHHE B mpupoje. Pu3nueckue 1 XUMUYECKUE CBOMCTBA (Ha MpUMepe HaTpHs U Kaiust). OKCHIIBI ¥ THIPOKCH/IbI
HaTpus ¥ Kajus. [[pUMeHeHHe IEeNOYHbIX METAUIOB U UX COCANHCHUIA.



[IlenouHO3eMeENBHBIE METAILTBI MATHUI U KaJIBIHiA: TTookeHUe B [leproamueckoii cucreMe XUMUYECKHAX dIIeMEeHTOB 1.
W. MeHzeneeBa, CTpOCHHE HX aTOMOB, HAXOXICHHE B Tpupoje. Pu3Mueckue M XUMHYCCKUE CBOMCTBA MArHUS U KaJIBIIHSL
Baxwneiimme coenHeHNs KIS (OKCHIT, TUAPOKCHI, coir). JKECTKOCTH BOMBI U CIIOCOOBI €€ YCTpaHCHUSI.

Amomunuii: nonoxxenue B Ilepuoanueckoit cucreme xumuueckux anementoB J[. M. MenzgeneeBa, crpoeHue aroma,
HaxoxjaeHue B mpupone. Ouznudeckre W XUMHYECKAE CBOWCTBA aTfOMHHUS. AMQOTEpHBIE CBOHCTBA OKCHAA W THAPOKCHIA
ATFOMUHWUSL.

Kenezo: nonoxenue B Ilepuopmyeckoi cucreme xumuyeckux siaeMmeHtoB [I. M. MenpeneeBa, crpoeHue aToma,
HaxoXJeHHe B pupoze. Ou3ndyeckrne U XMMUYECKHE CBOMCTBA xene3a. OKCUIIbl, THApOKCH bl U coiu xkenesa (1) u xenesa (111),
WX COCTaB, CBOMCTBA U MOIyYCHHE.

Xumuueckuit 3kcnepumenm:

O3HaKOMJICHHE C 00pa3llaMd METaJUIOB U CIUIABOB, UX (PM3MUYCCKUMH CBOWCTBAMH, M3Y4EHHE PE3YJIbTATOB KOPPO3UH
METaJUIOB (BO3MOXKHO HCIIOJIB30BaHHE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOICHUCTBHS OKCHIIA KAJBIMS U HATPHUS C BOJOM
(BO3MOJKHO HCIIONIb30BaHUE BHAEOMATEPHAIIOB), HCCIEOBAHUE CBOMCTB JKECTKOM BOJIBI, IIPOIIEcca TOPEHMs JKelle3a B KHCIIOpoze
(BO3MOXXHO HCIIONIb30BaHUE BUACOMATCPUAITIOR), TIPU3HAKOB MPOTEKAHWS KAYCCTBEHHBIX PEaKIMi Ha WOHBI: MarHUs, KaJbIIus,
aroMuHUS, THHKA, skene3a (1) u skenesa (111), menm (1), HaGMrOCHUE M OMTUCAHKE TPOIIECCOB OKPAIIMBAHUS TUNIAMCHA HOHAMH
HATPUS, KA ¥ KIbIUS (BO3MOXKHO HCIOJNB30BAaHHE BUICOMATEPHAIIOB), MCCICIOBaHNE aM(OTEPHBIX CBOHCTB THAPOKCHIA
AJFOMHHUS ¥ TUAPOKCHIA IMHKA, PEIICHHE IKCIIEPUMEHTATLHBIX 3a/1a4 1o TeMe «BakHele MeTalutbl U UX COCAMHCHUS.

XuMHuS M OKpYyXKaoLIas cpeaa

BemectBa 1 Marepraibl B MOBCEIHCBHOM JKH3HH 4YeJOBeKa. be3omacHoe WCIONBb30BAaHWE BEIIECTB W XHMHUYECKHX
peakiuii B ObITy. [lepBast TOMOIIIb IPH XUMHYECKHAX 0KOT'ax M OTPaBICHHSX.

XUMHUEeCcKoe 3arpsi3HeHNE OKPYXKaIOoIIei cpeibl (TIpeieNibHas JOIycTHMas KOHIIeHTpanus BemecTs, aanee — [1JIK). Porns
XHMUH B PEIICHUH SKOJIOTHYECKUX MPOOIIeM.

Xumuyeckuil Ixcnepumenm:

H3ydeHre 00pa3loB MaTepPHAIOB (CTEKJIO, CIUIaBbl METAJUIOB, TIOJIMMEPHBIE MaTePHAIIBI ).

Meosicnpeomemnuie ceasu

Peanmusarust MeXNpeIMETHBIX CBsI3el NP M3Y4eHHHM XUMHUHM B 9 Kilacce OCYIIECTBISIETCS depe3 HCIOIb30BaHUE Kak
OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH, SBISIOMMXCS CUCTEMHBIMH ISl OTAENBHBIX NPEAMETOB €CTECTBEHHO-
HAY4YHOTO IIHKIIA.

OOmme ecTecTBEHHO-HaY4YHbIC TIOHATHS: HaYYHBIH (PAaKT, THUIOTE3a, 3aKOH, TEOpHs, aHAJIM3, CHHTE3, KiacCH(pUKALNs,
MePUOIMYHOCTb, HAOJIONCHHE, JKCIEPHUMEHT, MOICIHPOBAHUE, HW3MEpPCHHE, MOJAENb, SBICHUE, NapHUKOBBIH 3ddekT,
TEXHOJIOT'UsI, MaTepUaIbl.

®dusuka: Marepus, aTroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKJIWA, H30TOINbl, PaJUOAKTHBHOCTb, MOJIEKYIa,
ANIEKTPUUYECKUN 3apsil, NPOBOAHHKY, IOIYIPOBOJHUKH, IHMAJIEKTPUKH, (HOTODIEMEHT, BELIECTBO, TEJI0, 00BEM, arperatHoe
COCTOSIHHE BEILECTBA, ra3, pacTBOpP, PaCTBOPHMOCTb, KPUCTAJUIMYECKas PeIlETka, CIUIaBbl, (PU3NUCCKUE BEIUYMHBI, €AUHUIBI
HU3MEPEHUs], KOCMHUYECKOE ITPOCTPAHCTBO, IJIAHEThI, 3BE3/1b1, CONHIIE.

Buonorus: ¢orocuHre3, npixaHue, Ouocdepa, OSKOCHCTEMa, MHUHEpAIbHbIE YIOOPEHHUS, MHUKPODICMEHTHI,
MaKpO3JIEMEHTHI, TUTAaTeIbHbIE BEIIECTBA.

Teorpadus: armocdepa, ruapochepa, MHUHEpaibl, TOpHBIC IOPOMBI, IOJE3HBIE HCKONAEMbIC, TOILUIMBO, BOIHBIE PECypC



IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IMPOI'PAMMBI IO XMMHUU HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJbTAaThl OCBOCHHUS IPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHHMS JOCTHIAIOTCA B XOIE OOYdeHHS
XMMHH B CIUHCTBE Yy4eOHOW M BOCHHMTATENBHOH JESITENBHOCTH B COOTBETCTBUM C TPAJMLMOHHBIMUH POCCHACKUMHU
COLIMOKYJIBTYPHBIMH ¥ JIyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, NPUHATBIME B OOILIECTBE MpPaBHIAMH U HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHYIS, CAMOPA3BUTHS M COLUAIIN3AINN 00YIarOIIHXCSL.

JIMYHOCTHBIE pPEe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOLIMXCS PYKOBOJACTBOBATBCS CHCTEMOW ITO3MTHBHBIX
LICHHOCTHBIX OPHEHTAIMI U PACLIMPEHHE OIIBITA JCATEIILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHMSI:

LICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY W HAYYHOMY HACJICIWIO, MOHUMaHUS
3HAYCHHS XUMHYECKOH HAYKH B JKH3HH COBPEMEHHOro OOIIECTBA, CIOCOOHOCTH BIIaJETh IOCTOBEpHOH wuH(opMauueil o
MEePEIOBBIX JIOCTHKEHUSIX U OTKPBITHSAX MHPOBOH M OTEUECTBCHHOW XHMHH, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHHAX 00
yCTpoiicTBe MHpa U 00IIeCTBa;

2) rpaIaHCKOro BOCIIUTAHMUS

MPEJICTABJICHUS] O COLMAIBHBIX HOPMax U MpaBHIAX MEKIHYHOCTHBIX OTHOIICHHH B KOJJICKTHBE, KOMMYHHKAaTHBHOM
KOMITETEHTHOCTH B OOIICCTBEHHO MOJE3HOH, Yy4eOHOMCCIIEI0BATEIbCKOM, TBOPYECKOW M JAPYruX BHJIAX JCSTEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JEATENbHOCTH IPH BBIMOJIHCHHH y4eOHBIX, MO3HABATENBHBIX 3a]1a4, BBIIOIHCHHUH
XUMHYECKUX JKCIEPUMEHTOB, CO3JaHUH y4eOHBIX MPOCKTOB, CTPEMIICHUS K B3aHMOIIOHMMAHHIO M B3aHMOIIOMOIIM B MPOIecce
9TOM y4eOHO# JeATeNbHOCTH, TOTOBHOCTH OLICHHBATH CBOE MOBE/ICHHE U MOCTYIIKH CBOMX TOBAPHILECH C MO3MIMH HPABCTBEHHBIX
1 MPABOBBIX HOPM C YYETOM OCO3HAHUSI TIOCIEICTBUIT IOCTYIIKOB;

3) HeHHOCTH HAYYHOr0 MO3HAHMSI:

MHPOBO33pPEHUYECKHE TPEICTABICHHS O BEIIECTBE U XMMHYECKON PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAYKH M COCTABJISAIONIME OCHOBY IS TIOHMMAaHHS CYIIHOCTH HAyYHOH KapTHHBI MHpA, MPECTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHS TPUPOJIBI, B3aMMOCBSI3SIX YeJOBEKa C MPUPOIHON CPEelOi, O PONM XMMHH B TMO3HAHUH STHX
3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HANPABJICHHbIC HA MOJYYCHHE HOBBIX 3HAHHMH MO XUMHH, HEOOXOAWUMBIC s 00BsICHEHUSI
HaOJII0JaeMBIX TIPOLIECCOB U SBJICHHH, MO3HABATENbHON, NHYOPMALMOHHON M YUTATENIbCKOH KYJIbTYPbI, B TOM 4HCJIE HaBBIKOB
CaMOCTOSITEJIBHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPATypOH, NOCTYIHBIMH TEXHHYECKHMMH CPEACTBAMU
NH(POPMAILIMOHHBIX TEXHOJIOTHil;

HHTEpeC K 00YYCHHIO U TIO3HAHMIO, JIF0O03HATENILHOCTD, TOTOBHOCTh U CIIOCOOHOCTBH K CaM000Opa30BaHUIO, IPOSKTHON U
HCCIIEZI0BATEIIbCKON JIEATENbHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPABICHHOCTH M YPOBHS OOYUCHUS B JajbHEHIIEM;

4) (hopMHpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHHE LIEHHOCTH XM3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha 3/10pOBBIIT 00pa3 H3HH,
OCO3HAHUE MOCNIE/CTBUI M HENpPUATHE BPEAHBIX NPHBBIYEK (YHOTPEOIEHHs AJIKOToisi, HAPKOTHKOB, KypeHHs ), HEOOXOIMMOCTH
coOJr0IeHus TIpaBHIT OE30MACHOCTH MPU 00pAIIEHUU C XMMHYECKUMH BEILIECTBAMHU B OBITY M pEalbHOU JKH3HU;

5) TPYAOBOro BOCIIMTAHUS:

HHTEPEC K IMPaKTHYECKOMY M3y4eHHI0 npodeccuil W Tpyaa pPasiM4yHOIO poja, YBaXKCHHE K TPYLY U pe3yiabraram
TPYAOBOH JEATENBHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHMs INPEAMETHBIX 3HAHMM 110 XMMHH, OCO3HAHHBIH BBIOOp
WHIMBUIYAJIBHOH TPAeKTOPUH NPOJOIDKEHHsS 00pa30BaHMS C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOILECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIemH o mpodeCCHOHANBHON ASSITENPHOCTH U Pa3BUTH HEOOXOIUMBIX YMEHHH,
TOTOBHOCTB aJJAITUPOBATHCS B MPOYECCHOHATIBHOI Cpele;

6) IKOIOrH4eCcKOro BOCHUTAHMUS:

9KOJIOTMYECKH LIeTIeCO000pa3HOe OTHOLICHHE K MPUPOJE KAK MCTOYHUKY JKM3HM Ha 3emile, OCHOBE €€ CYIECTBOBAHMS,
MOHUMAaHUE LIEHHOCTH 30pOBOTr0 M 0e30macHOro o0pasa )KW3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (M3MYECKOMY U
NICUXMYECKOMY 3[J0POBbIO, OCO3HAHHE LIEHHOCTH COOJIOJEHMS IpaBHi OE30MacHOro IOBEICHUs MpPU padoTe C BEIECTBaMH, a
TAKOKE B CUTYALUSX, YTPOXKAIOLIMX 310POBBIO U KU3HU JIHOJICH;

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeqMETHBIX PE3YJIbTaTOB BBIIEISAIOT 3HAUMMbIEC Ul (OPMHUPOBAHMS MHPOBO33PEHMS OOILIEHAYYHbIC
MOHATHUS (3aKOH, TEOpHUs, NMPUHIMII, TUMOTe3a, GaKT, CHCTeMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOpbIE MCIIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4eOHBIX NMPEAMETaX U MO3BOJISIOT Ha OCHOBE 3HAHMI M3 3THX NPEAMETOB (JOPMHUPOBATh Npe/CTaBICHIE
0 LEJOCTHOM Hay4yHOM KapTHHE MHpa, M yHUBEpcajbHble y4eOHble IeiCTBUs (TO3HABaTEeNIbHbIE, KOMMYHHKATHBHBIE,
PEryIsTHBHBIE), KOTOpBIE 00ecneYnBaoT GOpMHUPOBAHHE TOTOBHOCTH K CAMOCTOSTEILHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHHIO
yueOHOM e TeTHHOCTH.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE /1eiicTBHS

Ba3zoBble Jlornyeckue AeicTBus:

YMEHHS HCIIOJIB30BAaTh NPHEMBI JIOTHYECKOrO MBIIUICHHUS NPH OCBOCHMH 3HAHWH: PACKPBIBATh CMBICT XHMHYECKHX
MOHATHH (BBIAENATH MX XapaKTepHbIC MPH3HAKU, YCTAHABIMBATH B3aMMOCBS3b C IPYTUMH HOHSATHSIMH), HCIOIb30BaTh MOHATHS
IU1sL OOBSICHCHUSI OTJICIBHBIX ()aKTOB U SIBJICHHUIT, BRIOUPATh OCHOBAHUS M KPUTEPHH VTS KIACCU(HUKALUKM XUMHYECKUX BEIIECTB U
XMMHYECKHX PEaKLHH, YCTaHABIMBATH IPUYMHHO-CICICTBEHHBIC CBS3U MEXIY OOBEKTAMH H3Y4YEHHS, CTPOHMTH JIOTHUECKHE
paccyxaeHus (MHIYKTUBHBIC, ICIyKTUBHBIE, 110 aHAJIOTMH), IEJIaTh BHIBOJIBI U 3aKIIIOUCHUS;



Ba3zoBble ucciie0BaTe/IbCKHE AeHCTBUA
YMEHHE HCIIOIb30BaTh MOCTABICHHBIE BOIPOCH B KauyecTBE MHCTPYMEHTA IIO3HAHMS, a TAKXKE B KAaUECTBE OCHOBBI JUIS
(hOpMHUPOBAHMUS THIIOTE3HI MO IPOBEPKE TPABIIIBHOCTH BHICKA3bIBAEMBIX CY>KICHHUI;
nmpuoOpeTeHne OmblTa MO IUIAHWPOBAHMIO, OPTaHM3alMMd W MPOBEJICHUIO YJIEHHYECKHX OHKCIEPHMEHTOB, yMEHHE
HaOII0AaTh 32 XOAOM IPOIIEcca, CAaMOCTOSTEIFHO TPOTHO3UPOBATh €r0 Pe3yibTaT, (opMyaHpoBaTh 000OIIEHNS W BBIBOIHI TI0
pe3yabTaTaM IpOBEAEHHOTO OMbITA, UCCIIEIOBAHMS, COCTABIATh OTYET O MPOAETaHHON paboTe.
Padora ¢ nndopmanmeii:
YMEHHE BBIOMpATh, aHAJIM3WPOBAaTh M MHTEPIPETHPOBATH MH(POPMALMIO PA3JIMIHBIX BHUAOB M (OPM Mpe/CTaBICHUS,
MOTY4aeMyI0 M3 pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAsI JUTEpaTypa XMMHYECKOTO COAEPIKaHWs, CIpaBOYHBIE IOCOOWS,
pecypcsl MIHTepHeTa), KpUTHYECKH OLIEHUBATh IPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(OPMALIHIO;.
KoMMyHnKaTHBHBIE YHHBepCAIbHbIE YUeOHbIe JeficTBHS:
YMEHUI 3a]1aBaTh BOIPOCH! (B XOze Anajiora u (WIM) AUCKYCCHH) TIO0 CYIIECTBY OOCY)KIaeMOH TeMbI, ()OpMYINpPOBAThH
CBOM IPE/UIOKESHUSI OTHOCHTEIFHO BEITTOJTHEHHUS MTPEIIOKEHHOM 3a1a4n;
YMEHUSI MPEACTABISATh TIOMydeHHBIE pe3yibTaThl ITO3HABATEIBHON JESITEIbHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTax;
JIeTIaTh MIPE3eHTALNIO PE3yIbTaTOB BBITIOHEHHUSI XHMHYIECKOro SKCcIepruMeHTa (JJabopaTOpHOro OMbITa, 1abopaTopHOH paboTHI 1Mo
HCCIIEIOBAaHUIO CBOWCTB BEIECTB, yIeOHOTO IPOEKTA);
PerynsiTuBHBIC YHMBeEpCAIbHbIC ydeOHbIE el CTBHSA:
YMEHHE CaMOCTOSITENIbHO ONpPENeNSTh e JesTeNbHOCTH, IUIaHUPOBaTh, OCYIIECTBIISATH, KOHTPOIWUPOBATH W IIPU
HEOOXOUMOCTH KOPPEKTHPOBAaTh CBOIO AEATENLHOCTh, BHIOMpaTh HambOosnee 3((GEKTUBHBIE CHOCOOBI peIleHHs YIeOHBIX U
MO3HABATENBHBIX 3a/ad, CaMOCTOSTENFHO COCTAaBISITH WIH KOPPEKTHPOBATh TPEIJIOKEHHBIN alrOpuTM JEHCTBUH IIpH
BBITTOJTHEHWH 33/IaHAH C Y4ETOM IOJTYYEHHUs] HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEaKLUsX, OICHHBAThH
COOTBETCTBHE TOJyIEHHOTO pe3yibTaTa 3asBJICHHOH 11eJIH, YMEHHE HCIIONb30BaTh M aHAIM3MPOBATh KOHTEKCTHI, Npe/iiaracMble
B YCIIOBHH 3a/IaHHH.
NPEIMETHBIE PE3YJIbTATHI
B cocraBe nmpenMeTHBIX pe3yJIbTaToOB 10 OCBOSHHIO 00513aTEIBHOTO COZIepIKaHHsl, YCTAHOBIEHHOTO TAHHOH (eiepabHOM
paboueii mporpamMMoii, BBLAEISIOT: OCBOGHHBIE OOYYAIOIIMMHKCS HaydHbIe 3HAHWS, YMEHHsS | CIIOCOOBI JIeWCTBUIA,
crieruIecKre st MPEeAMETHOH 00macTn «XUMHsD), BUIBI JESTEIBHOCTH TI0 TIOJyUYSHHIO HOBOTO 3HAaHUS, €r0 MHTEPIIPETAIHH,
MpeoOpa30BaHMIO U MPUMEHEHHIO B Pa3IMYHBIX YUeOHBIX M HOBBIX CHTYAIHsX.
K xoHuy oOyuyenus B 8 Kiacce rmpeJMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpaXkaTh C)OPMHUPOBAHHOCTD Y
00Y4aIOIMUXCSl YMEHHI:
®  PAacKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJEKYJa, XMMUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO,
CIIO’KHOE BELIECTBO, CMECh (OTHOPOHAS ¥ HEOAHOPO/HAS ), BaJICHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U MOJIEKYJIIpHAs
Macca, KOJIMYeCTBO BEIIECTBA, MONb, MOJSpHAs Macca, MaccoBas JOJII XUMHUYECKOTO JIEMEHTA B COEIUHEHMH,
MOJISIDHBIH 00BEM, OKCHJ, KUCIIOTA, OCHOBAHUE, COJIb, MICKTPOOTPUIATEIBHOCTD, CTEIICHb OKHCICHHS, XUMUYECKast
peakius, Kiaccu(UKAIMA Peaklyil: peakud COSANHEHNUS, PEAKLMH Pa3lIOKCHHs, PEaKIMU 3aMEILCHHs, PeaKuy
00MeHa, 3K30- U SHIOTEPMHUYECKHUE PEaKIMH, TeIUIOBOH 3Q(EeKT peakiuy, sSIpo aToMa, JEKTPOHHbIH 1ol aToMa,
aTOMHas OpOuTalb, paJuyc aTOMa, XMMHUYECKas CBs3b, IIOJAPHAs M HEHOJSIPHAs KOBAJICHTHAS CBS3b, HOHHAS CBA3b,
HOH, KaTHOH, aHHOH, PacTBOP, MAacCOBasi JOJIs BELIECTBA (IIPOLIEHTHAs KOHLIEHTPALlKs1) B PaCTBOPE;

e  WUIIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XMMHYECKHX MOHATHH M TPUMEHATh 3TH IOHATHUSA IIPU ONUCAHUU
BELIECTB U X NPEeBpaILCHU;

®  HCIIONB30BATH XMMHUYECKYFO CHMBOJIMKY JUIs COCTaBIE€HHS ()OPMYJI BEILIECTB M YPAaBHEHUH XUMUUYECKHUX PEAKIIMI;

®  ONpeneNsTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEIICHb OKHCICHHS 3JIEMEHTOB B
OMHAPHBIX COCJAMHCHUSX, NMPUHAJUIEKHOCTh BELIECTB K ONpEeIEHHOMY KIIacCy COCAMHEHMH 1o (opmynam, BUI
XMMHUECKOH CBsI3M (KOBaJCHTHAS! ¥ MOHHAS) B HEOPTAaHHMYECKUX COSAUHEHMSX;

e packpsiBath cMbich [lepuoandeckoro 3axona . M. MeHneneeBa: NeMOHCTPUPOBATh MOHUMAHUE MEPHOAUYECKON
3aBUCHMOCTH CBOIMCTB XMMHUYECKHX JIEMEHTOB OT X IonoxeHus B [lepuoaudeckoii cucreme, 3aKOHOB COXpaHEHUS
MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKY/IIPHOTO yU€HHUs, 3aKOHa ABOTaipo;

®  ONKMCHIBATh U XapaKTepu3oBaTh TaOIMuHy0 (hopMmy IlepHoauuecKkoi cHcTeMbl XUMUYECKHX HJIEMEHTOB: pa3indaTh
MOHSTHUSI «TJIaBHast noarpynmna (A-rpymma)y u «obounas nmoarpynmna (Bb-rpymnmna)», Manbie u GONbINe MEPHOIbI,
COOTHOCHTH 0003HAuCHUs, KOTOpbIe UMetoTcst B Tabnuue «[lepuoanueckas cucteMa XuMudeckux anemenTos JI. 1.
MeHzeneeBay» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi spa,
o0lIee YUCII0 TEKTPOHOB U paclpe/ieNieHNe HX 10 MEeKTPOHHBIM CIIOSIM);
e  KIacCU(DUIMPOBATH XUMHYECKHE BJIEMEHTBI, HEOPraHWYECKHE BELIECTBA, XMMHYECKHE peakiuH (0 4YuCIy H
COCTaBY y4aCTBYIOIIMX B PEAaKIMHU BELIECTB, 110 TEIIOBOMY 3 deKTy);

®  XapakTepu30BaTh (OMMCHIBAaTh) OOLIME XUMHYECKME CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, ITOATBEPIKAAst
OITHCaHNe MPUMEPAMH MOJIEKYIISIPHBIX YPABHEHHUH COOTBETCTBYIOIUX XUMHUECKUX PEaKIIUii;

e  TIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHHS
XMMHUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSIX;

e  TPUMEHATh OCHOBHBIE ONEPAIMM MBICIUTENBHOM NEATeIbHOCTH — aHalW3 W CHHTE3, CpaBHEHHe, 0000IIeHue,
CHCTEMaTH3aIMI0, KIACCH()UKALUIO, BBISBICHHE INPUYNHHO-CIECACTBEHHBIX CBSI3€H — OIS HM3YYCHHUS CBOWCTB



BEIIECTB W XUMHYECKHX PEaKIHi, eCTeCTBEHHO-HAYYHBIE METOIbl MO3HAHHS — HAOIIOCHHE, W3MEpEHHE,
MOJIEIIUPOBAHKE, YKCIICPUMEHT (PEaIbHbIN U MBICIICHHBIN);

CIIe/I0BaTh TPAaBUJIAM IMOJIb30BAHMST XMMHUUYECKOH TMOCYI0M M JIaOOpaTOPHBIM OOOPYIOBAaHUEM, & TAKXKE MPaBUIaM
oOpaIleHusI ¢ BEIECTBAMU B COOTBETCTBUY C HHCTPYKIUSIMH TI0 BHITIOJIHEHHIO JIAOOPATOPHBIX XUMHIECKHX OIBITOB
0 MOJIYYEHHI0O W COOMpAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPOMAA), MMPUTOTOBJICHHUIO PACTBOPOB C
OIpeIeIEHHON MaCCOBOM J0JIeH PACTBOPEHHOTO BEIIECTBA, IIAHUPOBATH M [IPOBOANTH XMMHUYCCKUE IKCIIEPUMEHTHI
[0 PpACHO3HaBaHHIO PAcTBOPOB WIEJNOYEH M KHCIOT C IIOMOIIBI0 HHIMKATOPOB (Jakmyc, deHondranens,
METHIIOPAHXK U JIPYTHe).

K koHIy 00ydyeHus B 9 Kiacce MmpeJMETHBIC Pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y
00yJaromMxcss yMEHHMN:

PacKpBIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX MOHATHH: XUMUUECKUH JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH, aHHOH,
IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTH, SJIEKTPOOTPUIATEIBHOCTD, CTEIICHb OKUCIIEHHS, XUMHUIECKast
peaKkiys, XUMHYecKas CBs3b, TEIUIOBOH S QEKT peakiuu, MOJb, MOJSIPHBIH O0OBEM, pacTBOp, SJIEKTPOIIUTHI,
HEJJIEKTPOJINTEI, JJIEKTPOIUTHYECKAs UCCOIMANMs, pPEeaKIuH HWOHHOrO0 OOMeHa, KaTalu3aTrop, XHMHUYECKOe
paBHOBecue, oOpaTUMBIe M HEOOpaTHMbIe peakInH, OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKHUCIIHTEID,
BOCCT@HOBHTEIb, OKHCIICHHE M BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTh, XUMHYECKasl CBS3b (KOBAJICHTHA,
HOHHAs, MeTaJUTM4ecKas), KpUCTaJUTMYecKas pemeérka, KOppO3WS METAJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON
peakIy, mpeieNTbHo gormycTrMas koHneHTpanus [111K Bemecrsa;

WIUTIOCTPUPOBATh B3aHMOCBSA3b OCHOBHBIX XHMHYECKHMX [OHATHH W NPHUMEHSTh 3TH TOHATHS TPH OMHUCAHUH
BEIIIECTB U MX NPEBpANICHHH;

HCIIOIb30BATh XMMHUUECKYIO0 CUMBOJIMKY JJIsl COCTaBJICHHS (OPMYJI BEIIECTB M YpPaBHEHHH XMMHUUECKUX PEaKIIH;
OIPE/ENATh BAaJEHTHOCTh W CTEIIEHb OKWCICHUS XUMHYECKHX JJIEMEHTOB B COSIMHEHMSIX Pa3IMIHOIO COCTaBa,
MIPUHAJIOKHOCTh BEIIECTB K OMNpEIENEHHOMY KIaccy COSAMHEHMH Mo (opMyliaM, BHI XHMHUYECKOH CBS3U
(xoBaNeHTHAs, HOHHAs, METAJUTMUECKas) B HEOPraHUUECKUX COCAMHEHUSX, 3aps/ MOHA 10 XMMHYecKoi (opmyie,
XapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHMYECKUX COSAMHEHHH, TUII KPUCTATIMIECKOH PEHIETKH KOHKPETHOTO
BEIIIECTBA;

packpbiBath cMbicn [leproguaeckoro 3akona JI. . MenzeneeBa 1 IeMOHCTPHUPOBATh €ro MOHUMAHUE: ONMCHIBATD U
XapaKTepu30BaTh TabIH4Hyro (opmy I[lepmomnueckoldl CHCTEMBI XMMHYECKHX 3JIEMEHTOB: Pa3iM4aTh ITOHSTHS
«rnaBHas noarpynna (A-rpynma)» u «modounas noarpynmna (b-rpynmna)y, Manbie ¥ 60ibIINe HEPHObI, COOTHOCHTh
0003HauCHNS, KOTOPBIC UMEIOTCS B IIEPHOJMYECKOIl TaOJIHIE, C YUCIOBBIMH XapaKTepPUCTHKaMU CTPOCHHUSI aTOMOB
XMMMYECKUX IEMEHTOB (COCTaB U 3apsj s1pa, oOliee YUCIO NIEKTPOHOB U PACIPE/CNICHUE UX 0 JIEKTPOHHBIM
CII0SIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COSJMHEHMI B IIPE/iesiax MablX
MIEPHOIOB U TJIABHBIX MOATPYIII C yYETOM CTPOCHHS UX aTOMOB;

KI1acCU(ULMPOBATh XUMHYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKHE peakuuu (1Mo 4HCIy U
COCTaBY YYaCTBYIOIIMX B PEaKIMHM BEILIECTB, MO TEIIOBOMY 3(deKTy, 1Mo HW3MEHEHHIO CTENeHEH OKUCICHUS
XUMHYECKUX DJIEMCHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOLIME U CrieLM(UUECKHE XUMUYECKHE CBOWCTBA HPOCTHIX M CIOXHBIX BEIIECTB,
MOATBEPXKIAsh ONKMCAHME INPUMEPAaMH MOJICKYISPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHYECKHX
peaximii;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIMTHYECKOH AMCCOLMALMU KUCIIOT, LIEJIOYSH M COJel, TONHbIE M COKpaIlEHHbIE
YPaBHEHHUsI PEaKIMil MOHHOrO OOMEHA, YpaBHEHHMS DEaKIMil, MOATBEPKIAIONIMX CYIIECTBOBAHHE TI'€HETHYECKOM
CBSI3U MEJK/Ly BEILIECTBAMH PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLHMH IOCPEICTBOM COCTABJIEHUS JIEKTPOHHOTO
OanaHca 3THX peaKuui;

IPOTHO3MPOBATh CBOICTBA BEIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BOSMOXKHOCTH HPOTEKaHUS XMUMHYECKUX
NPEBPAILEHUN B Pa3IMYHbIX YCIOBHSX;

BBIYHCIIATh OTHOCHTEJIBHYIO MOJICKYJISPHYIO M MOJSPHYIO MacChl BEIIECTB, MAcCCOBYIO JIOJNIO XHMHYECKOrO
aneMeHTa 110 (HopMysie COCAMHEHUs, MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE, MPOBOJHUTH PACUETHI 110 YPABHEHHIO
XUMUYECKON peaKIiu;

coOJroiaTh MpaBUia MOJb30BAHUS XHMHYECKOW IOCYIOH M JabOpaTOpHBIM OOOPYHZOBAaHHMEM, a TaKkKe IpaBHiIa
o0palleHus ¢ BEIIECTBaMU B COOTBETCTBUH C HHCTPYKLUSAMU 110 BBIOJIHEHHUIO J1a00OPATOPHBIX XUMHUYECKUX OIBITOB
TI0 MOJTYYSHHUIO ¥ COOMPAHHUIO T'a3000pa3HbIX BEIIECTB (AMMHUAKa U YIIICKHCIIOTO Ta3a);

MPOBOJIUTh PEAKIUK, MOATBEPKIAIONINE KAaueCTBEHHBIH COCTAB PAa3IMYHBIX BELIECTB: PACIO3HABATH OIBITHBIM
myTéM XJIOpHJ-, OpOMHA-, HOIH]-, KapOoHaT-, Bocdar-, CHINKAT-, CYIb(ar-, THIPOKCUI-MOHBI, KATHOHBI aMMOHUS
1 MOHBI U3Y4EHHBIX METAJLIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB,;

NPUMEHATH OCHOBHBIC ONEPALlMHd MBICIUTENBFHON JEeSTEeNbHOCTH — aHAM3 M CHHTE3, CpaBHEHHe, 0000lieHue,
CHCTEMAaTH3alIMIO, BBISIBICHHE NPUYNHHO-CICCTBEHHBIX CBS3eH — IS M3Y4EHHS CBOMCTB BEIIECTB M XUMHYECKHX
peaKiuii, eCTeCTBEHHO-HAyYHbIE METOJbI IO3HAHUS — HAOIIOJICHHE, M3MEPEHHUE, MOJACIUPOBAHHE, HKCICPUMEHT
(peanbHBIN U MBICTICHHBIH).
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bubanoreka [JOK
2.3 Bona. PactBopsl. [lonsitue 00 ocHOBaHUMSIX 5 1 1 https://m.edsoo.ru/7f41837¢
bub OK
2.4 OCHOBHBIE KJIaCChl HEOPTaHMYECKUX COCAUHEHHH 11 1 1 htPtIp::I/d/OnT:(jlscI)Jc;). ru/7f41837¢
HUroro no pazneny 30

Paspean 3. Ilepuonuueckuii 3axon u [lepuoguyeckas cucrema xumnyeckux 3jemenToB /I U. MenaeJeeBa.

CTpoelme aTOMOB. XUMHYeCKas CBsA3b. OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIE

peakuuu
31 Ilepnoauueckuii 3akoH u Ileproanueckas cucteMa XUMHYECKUX 31EMEHTOB J1. 7 Bubmmorexa IIOK
‘ U. Menneneesa. CTpoeHue aToma https://m.edsoo.ru/7f41837c
39 x 0 8 1 Bubmmorexa IIOK
. nMu4eckas cBs3b. OKHCIMTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUI
peaxtt https://m.edsoo.ru/7f41837c
Hroro mio paszgeny 15 Bubmmoreka [IOK https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 Bubmorexa [JOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

KoauuecTBo yacoB

IIpakr
N HanmenoBanue pa3aesioB H TeM NPOrpaMMBbI JIeKTPOHIbIC (LHPPOBLIC)
n/n P porp Beero Kontpossusre waecKH o0pa3oBaTebHBIE PECYPCHI
padoTsl e
pa6oThI

Paspen 1. BemecTBo 1 XUuMHYeCKHe peaKIuu
11 IToBTOpEHNUE U YriyOIeH!e 3HaHHI OCHOBHEIX Pa3[eNoB Kypca 8 kiacca 1 bubmmorexa IIOK https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHX PEaKIHit 4 bubmoreka IJOK https://m.edsoo.ru/7f41a636
1.3 DJEKTPOIUTHYECKAs! AUCCOLHAINS. XUMUUECKHE PEaKIMH B PACTBOPAX 1 1 bubmoreka IJOK https://m.edsoo.ru/7f41a636

HWroro no pasneny 17

Pazgen 2. HemeTaJlibl B HX COeIUHEHHS
2.1 O6miast XapakTeprucTHKa XUMHIecKuX dneMeHToB VIIA-rpymmsl. Ianorenst 4 1 bub6mmorexa LIOK https://m.edsoo.ru/7f41a636
2.2 O6miast XapaKTepHUCTHKa XUMHUUecKnX 1eMeHToB VIA-rpymmel. Cepa H e€ coeuHeHus bub6mmorexa LIOK https://m.edsoo.ru/7f41a636
23 O6w1ast XxapaKTepUCTHKa XMMHUYECKHX dleMeHToB VA-rpymmsl. A3oT, Gochop 1 ux 7 1 BuGmiorexa LIOK https://m.eds0o.ru/7f41a636

COCIMHEHHUSI
24 O6w1ast XapaKTepUCTHKAa XUMHUIECKHX eMeHToB |V A-rpynmsl. Yriaepoa u KpeMHHi 1 8 1 9 Bu6morexa LIOK https://m.edsoo.ru/7f41a636
UX COCIMHEHHUSI

Uroro no pazneny 25

Pazgen 3. MeTaJlibl M X cOeHHEHHS
3.1 OO111Me CBOMCTBAa METAJLIOB 4 Bbubuorexa ITOK https://m.edsoo.ru/7f41a636
3.2 Baxkueliliye MeTauibl ¥ MX COEIUHEHUS 16 1 2 Bbubuoreka ITOK https://m.edsoo.ru/7f41a636

Uroro no pazneny 20

Pasnen 4. Xumus 4 okpy:kaomas cpeia
4.1 BermectBa u Marepuarbl B )KHU3HU YEIOBEKA 3 ‘ Bubnuoreka ITOK https://m.edsoo.ru/7f41a636

HUroro nio pazneny 3

PesepBHOE BpeMst 3 bubmoreka [{OK https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KonnyecrBo yacos
N Konr | poake | Jlara
poJib DJIeKTPOHHbIE U] POBLIE 00pa3oBaTeIbLHbIE
n/ Tema ypoka THY. usyde
Bcero HbIE pecypcel
n padot HUSA
pador
bl
bl
1 Ipeamer xumun. Poitb XuMuH B xKu3HY YelioBeka. Tena u BerecTsa 1 But6morexa ITOK https://m.edsoo.ru/ff0d210c
2 ITousTrie 0 METOAAX MO3HAHUSA B XUMUHU 1 Bubmoreka ITOK https://m.edsoo.ru/ff0d227e
3 [pakTrdeckas padora Ne 1 «[IpaBuna paboTs! B 1abopaTopun M IpUEMBI 00paIIEHHS C 1 1 Butmorexa LIOK https://m.edsoo.ru/ff0d23dc
11a60paTOPHBIM 000PYIOBAaHUEM»
4 Yucrele BernecTBa 1 cMech. Croco0bl paszeseHus cMecei 1 bub6mnorexa LIOK https://m.edsoo.ru/ff0d26ca
5 [pakTrdeckas padora Ne 2 «Paznenenue cMeceii (Ha pUMepe OYUCTKH TTOBapEeHHON 1 1 Butmorexa LOK https://m.edsoo.ru/ff0d28c8
COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE DIIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUYECKUX DJIEMEHTOB 1 bubmuoreka ITOK https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CI0XKHBIE BEIIECTBA 1 bubmuoreka ITOK https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YICHHE 1 bubmuoreka IJOK https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa BELIECTB. XUMUUeckas Gpopmyrna. BaaeHTHOCT aTOMOB 1 BuGorexa LIOK https://m.edsoo.ru/ffod2eae
XUMHYECKUX DJIEMEHTOB
11 OtHocurenbHast aToMHast Macca. OTHOCHTEITbHAS MOJIEKYIISIPHASI Macca 1 bubmoreka [JOK https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J11 XMHMHYECKOr'0 3JIEMEHTA B COEAMHEHUH 1 bubuorexa ITOK https://m.edsoo.ru/ff0d350¢
13 KonunuectBo Bemiectsa. Mosib. MossipHast Macca 1 bubmuoreka [TOK https://m.edsoo.ru/ff0d5230
14 DU3UYECKHE U XUMUYECKHUE SIBIICHUS. XUMHUECKash peaKiust 1 Bubnuoreka ITOK https://m.edsoo.ru/ffod37fa
15 Tpr3HAKK U YCIIOBHS MPOTEKAHMS XUMHUYECKUX PEaKIHit 1 Bubnuoreka [TOK https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHSI MACCHI BEIIECTB. XUMHUYECKHE YPABHEHHS 1 Bubnuoreka ITOK https://m.edsoo.ru/ff0d3b88
17 BeruunciieHns KONMYecTBa, MacChl BEIECTBA [0 YPABHEHUSIM XMMHYECKUX PEAKIIUI 1 Bubnuoreka ITOK https://m.edsoo.ru/ff0d5708
18 Knaccupukarmss XAMUYECKHX Peakiuii (CoeIMHEH s, Pa3JIOKEHHsI, 3aMEICHHs, 0OMeHa) 1 bubmoreka [TOK https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4@HbIi-oHIHKI0MeucT. OOO0OIIEHHE U CHCTEMATH3aIMs 3HAHUI 1 bu6moreka [{OK https://m.edsoo.ru/ff0d40c4
20 KourponbHas padora Nel mo teme «BeliecTBa U XUMHUUYECKUE PEAKIHH 1 1 bubmnoreka [TOK https://m.edsoo.ru/ff0d4290
21 Bo3myx — cmech ra3os. CocraB Bo3myxa. KHCmopoa — 31eMeHT i POCTOe BELIECTRO. 1 Bu6muorexa LIOK https://m.edsoo.ru/ff0d448e

O30H
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Duzndeckue 1 XUMHUYECKHUE CBOMCTBA KUCIIOpOJa (peaK]_[I/II/I OKUCJICHHS, ropeHHe).

22 1 bubnuoreka ITOK https://m.edsoo.ru/ff0d4614
Iomsitre 06 OKCHIAX

23 Crioco0BI OTy4eHHs KHCIIOpo/ia B J1a00paTOpHy U NIPOMBINIIEHHOCTH. [IprMenerne 1 BuGmiorexa LIOK https://m.edsoo.ru/ff0d497a
KHCIIOpOozia

24 TermtoBoii 3 PeKT XUMUIECKOH PEAKIHH, TIOHATHE O TEPMOXUMHIECKOM YPABHEHHH, K30~ 1 BuGmorexa [OK https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEaKIIUsIX

25 TormuBo (HedTh, Yroib U MeTaH). 3arps3HEHHE BO3/1yXa, CIOCOOBI €ro MpeI0TBPAIICHHS 1 Bbubnuorexa IJOK https://m.edsoo.ru/ff0d4c4a

26 Hpavxmqecxaﬂ pabora Ne 3 1o Teme «IloxyueHne 1 coGupaHie KICIOPOja, H3YUICHHE ero 1 BuGmorexa IOK https://m.edsoo.ru/ff0d4ae?
CBOMCTB»

27 Bomopon — 35ieMeHT U IIpocToe BellecTBo. HaxokieHne B pHpo/e 1 bubmuoreka IJOK https://m.edsoo.ru/ff0d4dd0

28 Du3nUecKre ¥ XUMUYECKHE CBOMCTBA Bojopoa. [IpruMeHeHne Bogopoia 1 Bub6morexa ITOK https://m.edsoo.ru/ff0d4dd0

29 IToHsITHE 0 KUCIOTaX M COMSIX 1 Bu6muorexa ITOK https://m.edsoo.ru/ff0d50d2

30 Croco0bI TOTy4YeHH s BOJIOPO/ia B J1ab0paTopun 1 bubnuoreka IJOK https://m.edsoo.ru/ff0d4dd0

31 Hpa;KTI/I'-IeCKaH pabota Ne 4 o eme «Ilonyderne u cobupanne BOIOPOA, U3yUEHHE ETO 1 BuGmorexa LIOK https://m.edsoo.ru/ff0d4fa2
CBOMCTBY»

32 MonsipHslit 00bEM ra3oB. 3aK0oH ABOraapo 1 bubmmorexa IIOK https://m.edsoo.ru/ff0d542e

33 BrraucneHust 061>é1:4a, KOJIMYECTBA BEIIECTBA ra3a [0 ero U3BECTHOMY KOJIHYECTBY 1 Bu6morexa LIOK https://m.edsoo.ru/ff0d55a0
BEIIIECTBa WIH 00bEMY

34 BLIqI/Icnerm 00BbEMOB ra30B [0 YPABHEHHIO PEAKIMH HA OCHOBE 3aKOHA 0OBEMHBIX 1 BuGmiorexa LJOK https://m.edsoo.ru/ff0d5708
OTHOIIICHHUI Tra30B

35 DuU3MIECKHE ¥ XUMUYECKHE CBOMCTBA BOJIBI 1 bubanorexa ITOK https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBaHwmii. [ToHsTHE 00 HHAUKATOpPAX 1 bubmioreka IJOK https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBoputesb. HachileHHbIe U HEHACHIILIEHHBIE pacTBOpbI. MaccoBast 1071 1 Bu6miorexa LIOK https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE

38 Hpamuqvecxaﬂ 13a60Ta Ne 5 1o reme «[IpuroroBieHue pacTBOPOB C ONpPEAEeIEHHON 1 Butmorexa LOK https://m.edsoo.ru/ffod5eba
MAacCOBOH J0J1eif paCTBOPEHHOTO BEILECTBAY

39 KonrponbHas pagora Ne2 o teme «Kucnopoa. Bomopoa. Boga» 1 Bubnuoreka ITOK https://m.edsoo.ru/ff0d6342

40 OKCHJIBI: COCTaB, KIaCCH()UKAIMS, HOMEHKIIATYpa 1 Bubnuoreka [TOK https://m.edsoo.ru/ff0d664e

41 IMonydeHue 1 XAMUYECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 1 Bubnuoreka [TOK https://m.edsoo.ru/ff0d664e

42 OCHOBaHHMS: COCTAB, KIaCCH(UKALIHS, HOMEHKIIATypa 1 bubmuoreka [TOK https://m.edsoo.ru/ff0d67ca

43 TMonyyeHune ¥ XAMHUYECKUE CBOWCTBA OCHOBAHHIA 1 bubmuoreka [TOK https://m.edsoo.ru/ff0d67ca

44 Kucnorsl: cocras, Kiacchu(UKaIUs, HOMEHKIATYpa 1 bubmoreka [TOK https://m.edsoo.ru/ff0dfee2

45 TMonyyeHe ¥ XAMHUYECKHE CBOWCTBA KHCIIOT 1 bubmoreka [TOK https://m.edsoo.ru/ff0dfee2

46 Conu (cpeaHue): HOMEHKIIATYpa, CIOCOOBI OTy4eHHUs, XUMUYECKHE CBOMCTBA 1 Bbu6mroreka LJOK https://m.edsoo.ru/00ad9474
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HpaKTI/I‘IeCKaSI pa60Ta Ne 6. Pemienue OKCHEPUMECHTAJIbHBIX 3a/1a4 I10 TEME «OCHOBHBIE

47 KITACCH! HEOPIAHHHECKIX COSIMHEHHID) 1 Bubnuorexa ITOK https://m.edsoo.ru/00ad9b7c
48 I'eHeTnueckast CBsA3b MEXKIY KJIaCCaMU HEOPTaHUYECKHX COCAMHCHHUI 1 bubmorexa IJOK https://m.edsoo.ru/00ad9a50
49 O06001IeHre U CHCTEMATH3AINS 3HAHUI 1 Bubmmorexa ITOK https://m.edsoo.ru/00ad9ch2
50 KonrposnpHast padora Ne3 o teme "OCHOBHbBIE KITaCChl HEOPIraHHYECKHX COCANHEHU" 1 Bbubmoreka ITOK https://m.edsoo.ru/00ad9ela
51 521?:; (I)I;)HI)ITKI/I KJIaCCU(DUKAIINN XUMHYECKHX 3JIEMEHTOB. [IOHATHE O TPYIIAX CXOMHBIX 1 BuGmorexa IOK https://m.edsoo.ru/00ad9ffa

52 I\H/Iee]::;(;iizzzmﬁ 3aKoH u [leproandeckas cucteMa XUMHIeCKHX deMentos [, . 1 BuGmorexa [OK https://m.edsoo.ru/00ada52c
53 ITepuosisl, TPYMIIBI, OATPYIIIIBI 1 bubmoreka ITOK https://m.edsoo.ru/00ada52c
54 Crpoenvrie aroMoB. CocTaB aTOMHBIX siziep. M130ToITbI 1 Bubmmorexa ITOK https://m.edsoo.ru/00ada342
55 f/[Tep}?:;I/Ieee z:empomﬂ.lx obornouek aTroMoB 3eMenToB [lepuommaeckoit cucremsr 1. U. 1 Butnorexa LOK https://m.edsoo.ru/00adasbe
56 fﬁkgf:;;:; ;mmnqecxoro JIIEMEHTA TIO €T0 MOJIMKEHNIO B [TeproauuecKoil cucremMe 1 BuGorexa [OK https://m.edsoo.ru/00adag24
57 z:::;”zgfggﬂ;:;;;0;:“;2‘0“3 AT pasBHTI Haykt it mparii. J1. M. Mennenees — 1 Bu6morexa [OK https://m.edsoo.ru/00adad6e
58 DJIEKTPOOTPULIATEIIBHOCTH ATOMOB XUMHUYECKHX AJIEMEHTOB 1 bubmoreka IJOK https://m.edsoo.ru/00adaab8
59 Hounnas XMMHUYecKas CBA3b 1 Bbu6muorexa ITOK https://m.edsoo.ru/00adac34
60 KoBasneHTHast ONsApHAsk XUMHYCCKAst CBA3b 1 bubmuoreka IJOK https://m.edsoo.ru/00adaab8
61 KoBasnieHTHast HEMONSAPHAsE XUMUYECKast CBSA3b 1 bubmoreka IJOK https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHHS 1 Bubiuorexa ITOK https://m.edsoo.ru/00adae28
63 OKHCIIUTETbHO-BOCCTAHOBUTEILHBIC PEAKIHH 1 bubmoreka IJOK https://m.edsoo.ru/00adb076
64 OKHCIIUTENN ¥ BOCCTAHOBUTENN 1 Bubinorexa ITOK https://m.edsoo.ru/00adb076
65 KonrponbHas padora Ned o teme «CrpoeHne aroma. XUMHUYECKast CBSI3bY 1 Bubnuoreka ITOK https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. OG00IIEHHE U CHCTEMATH3AIHS 3HAHHI 1 Bubnuoreka ITOK https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. OG00IIEHHE U CHCTEMATH3AIHS 3HAHHI 1 Bubnuoreka [TOK https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. OG00IIEHHE U CHCTEMATH3ALMS 3HAHUIM 1 Bubnuoreka [TOK https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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9 KJIACC

KoanuyecTBo 4acoB

Jara
Ne T KonTpoan IIpakTnu DJIeKTPOHHBbIe UG POBbIE
eMa ypoka HU3y4eH
n/n Bcero HBbIE eCKHue st OﬁpaSOBaTe.leHble pecypcehbl
padoThI padoThI
1 ITepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMMHYECKHX 1 Bubmorexa [JOK
snementos JI. Y. Menaeneesa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHYECKUX DIIEMECHTOB 1 bubmuoreka IJOK
MEePBBIX TPEX MEPHOJIOB https://m.edso0.ru/00adb6b6
3 Krnaccugukanus 1 HOMEHKIIATypa HEOPraHHYECKUX BEIIECTB 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adb7e2
4 Bubl XMMUYECKOH CBSA3U U TUIIBI KPUCTAINYECKUX PEIIETOK 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adbac6
5 KontponsHas padora Nel mo teme «IloBTOpeHue U yriyoieHue 1 1
3HaHWU OCHOBHBIX Pa3feioB Kypca 8§ Kiaccay
6 Knaccudukarys XuMIYecKiuX peaKkiuii 1o pa3IndHbIM IpU3HaKaM 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adbch0
7 ITonsarue o ckopocT XUMHUeCKoM peakiuu. [IoHsITHE O TOMOT€HHBIX 1 bubmmoreka [IOK
U TETEPOTEHHEBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
[lonarre o xummudeckoM paBHOBecHH. DaKTOPHI, BIUSIONINE HA
8 CKOpPOCTb XMMIYECKON p;KHHH " HOJ‘IO)I(GHI/IZ XI/IMI/I‘IGCI]j(l)FO 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adc28c
paBHOBeCHS
9 OKHCITUTENBHO-BOCCTAHOBUTENBHBIE PEaKIIHH 1 Brbmiorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopust anekTponuTHIecKoi muccoruanun. CuiabHbIE U c1adble 1 bubmmoreka I[JOK
BIIEKTPOJIUTHI https://m.edso0.ru/00adcd68
11 HonHble ypaBHEHUS peakiuii 1 BuGmorexa LIOK
https://m.edsoo.ru/00add448
12 XuMHu4ecKre CBOMCTBA KUCIOT U OCHOBAaHUH B CBETE MPEACTABICHUM 1 Bubnuoreka IJOK
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https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

00 2JIEKTPOIUTUYCCKON JUCCOUAIINN

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

13 XuMHUUEcKHe CBOMCTBA CoJlel B CBETE MPeCTaBIeHUH 00 Bubnmmorexa LJOK
SIIEKTPOTUTHYECKOMN THCCOITHAIN https://m.edsoo.ru/00add8b2
14 [TonsiTHe 0 TUAPONIU3E CONEH bubamorexa LIOK
https://m.edsoo.ru/00add9d4
15 O6001IeHne U cucTeMaTH3ays 3HAHUN Egg;;ﬁé;ii?ﬁlo 0addd12
16 [paktrdeckas padora Ne 1. «Pemienne sKcrepuMEHTAIBHBIX 3a]1a9» Egggl;l;xe; di‘éf)?’llf/O 0addbfa
17 KontponbHas padora N2 1o TeMe « IMeKTpOoNIuTHIECKAs Bubmorexa [JOK
JMccoIranvst. XMMHUIECKHE PEakIii B pacTBOpax» https://m.edsoo.ru/00addecO
18 OO11as XapakTepUCTHKA rajoreHoB. XMMHUYECKHE CBOHCTBA Ha bubmoreka [IOK
npuMepe xjiopa https://m.edsoo.ru/00addfe2
19 XmopoBoaopon. ConsiHast KHCIIOTa, XAMUYECKUE CBOMCTBRA, bu6mmoreka IJOK
MOJIy4€EHHE, TPUMEHEHHE https://m.edsoo.ru/00ade104
20 [pakTudeckas padora Ne 2 o treme «IlonyueHne COMTHON KMCIOTBI, bubmoreka [IOK
H3y4YeHHe €€ CBOMCTB» https://m.edsoo.ru/00ade348
21 Briuncnienus o ypaBHEHUSIM XUMUUECKUX PEaKIUi, €Cli OAUH U3 bubmmoreka [IOK
peareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 O6mias xapaktepucTrka 31emMeHToB VIA-rpymnmst ﬁ;g::l;l/(;:?dasci.orﬁl 00ade64a
23 AmtorportHbie MoauUKaIuy cepbl. Haxokmenne ceprl u eé bubmmoreka [IOK
COCTMHEHUH B MPpUpoJIe. XUMHUUCCKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBopopo, cTpoeHne, GU3NIeCKre U XUMUIECKHE CBOMCTBA BHGHIHOTCKa LOK
https://m.edsoo.ru/00ade802
o5 Oxcuppl cepsl. CepHast KHCIIOTa, PU3NIECCKUE M XUMUIECKHE bubmmoreka I[JOK
CBOICTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XuMHUYeCKHEe PeaKIliy, JeKAIINe B OCHOBE IPOMBITIIIEHHOTO
26 criocoba HOJ‘IyE)IeHI/ILII ce,pHoﬁ :II/ICJ'IOTI:I. XI/IMI/II‘)IGCKOG 3arpsa3HeHne bubamorexa LIOK

OKp}’)KaIOH.Ief/'I Cpeabl COCANHCHUAMU CEPhI

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

bubmuoreka LIOK

27 BrruncieHre MacCoBOM JTOH BBIXOJA MPOTYKTA PEaKIIHH https://m.edsoo.ru/00adec8a
08 OO01mas XxapakTepuCTHKA 3JeMeHToB V A-Tpymibl. A30T, bubmuoreka IJOK
pacnpocTpaHeHue B mpupose, GU3nIecKue 1 XUMHUUECKHE CBONCTBA https://m.edsoo.ru/00adeea6
29 AmMHuak, ero GU3MUECKre U XUMHUYECKUE CBOMCTBA, MTOJyYSHHE U bubmauoreka LIOK
MPUMEHECHUE https://m.edso0.ru/00adf004
[paktudeckas padora Ne 3 o Teme «[lonydeHre ammuaka, Bubmorexa [JOK
30 .
M3y4YCHHE ero CBOWCTB https://m.edso00.ru/00adf180
31 A30THast KHCII0Ta, € (U3NYECKUE U XMMHUYCCKHIE CBOMCTBA brbmmorexa LIOK
’ https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJNEH aMMOHHS B KQUeCTBE
32 MHHEPaThHBIX YHOGII;JPCHHP‘I. XHUMHYECKOE 3arPSI3HEHNE OKPYKAIOIICH Bubmiorexa LIOK
https://m.edsoo.ru/00adf518
Cpe/bl COeITMHEHHUSIMU a30Ta
33 ®ochop. Oxcun dochopa (V) u pochopHas kuciora, pusnueckue u bubmoreka [JOK
XMMHYECKUE CBOWCTBA, MOIYIEHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00PCHHUH. bubmoreka [IOK
3arpsi3HeHNe IPUPOIHOI cpeasl hochaTamu https://m.edsoo.ru/00adfc20
35 VYriiepoa, pacnpocTpaHeHUe B MPUpoe, GU3HIECKHE U XUMUIECKU S bubmmoreka [IOK
CBOHCTBa https://m.edsoo.ru/00adfd9c
36 Oxcuppl yriepoaa, ux (pu3ndecKiue 1 XUMHIECKIE CBOHCTBA. bubmmoreka [IOK
DKooruueckue npooemMbl, cBsi3aHHbIe ¢ OkcuIoM yriepona (1V) https://m.edsoo.ru/00adfebe
37 VYronbHas KUCIOTA U €€ COJIH brbmorexa LIOK
https://m.edsoo.ru/00ae006¢
38 [IpakTudeckas padora Ne 4 o treme "[lomydeHne yriekuciaoro rasa. bubmmoreka I[JOK
KauectBenHas peakiiusi Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHaYambHBIC TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O bubmmorexa I[JOK
COCTMHEHHSX yTIiIepo/a https://m.edsoo.ru/00ae054¢e
40 Kpemnwuii u ero coennHeHus bubmorexca LIOK
https://m.edsoo.ru/00ae080a
41 [Ipaktnueckas padora Ne 5. Peienue skcriepuMeHTaIbHBIX 3a4a4 110 bubmmorexa LJOK
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TeMe «BajkHelme HeMeTallIbl U BX COCOUHCHU A

https://m.edsoo.ru/00ae0bf2

KonTponbsnas padora Ne3 mo teme «BaxkHelne HeMeTaubl U UX

bubmuoreka LIOK

42 COCITHCHUS https://m.edso00.ru/00ae0el8

13| Norameon oo werasomtoron spverea Tt poETe. buorera LIOK
DHAeCKIe CROHCTEA METAILTOR https://m.edsoo.ru/00ae103e

44 XI/IMI/IquKHE: CBOICTBA METAJJIOB. DJIEKTPOXUMHUUECKUN Psilt Bubmorexa [JOK
HAIpPsDKEHUI METalIoB https://m.edsoo.ru/00ae1156

o | e o, B
ConepIRIT TpHMECH https://m.edsoo.ru/00ae1156

46 [TonsiTHe 0 KOPPO3UM METAIIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278

bu6mmoreka IJOK
47 IWenorbre MeTaer https://m.edsoo.ru/00ael4b2

48 OKcHIIBI ¥ TUIPOKCUIBI HATPHUS U KaJTUs brbmorexa HOK
https://m.edsoo.ru/00ael4b2

49 IIenouHO03eMeIbHBIC METAIIIBI — KaJIbIHN M MarHUi bubmmorexa LIOK
https://m.edso00.ru/00ael5e8

50 Baxwuelime coeiMHEHUs Kbl bubmorexa IOK
https://m.edsoo.ru/00ael5e8

51 O0600ITIeH e B CHCTEMATH3aITNs 3HAHUH

52 JKéctrocTh BOMBI M CITOCOOBI €€ yCTpaHEHUS BHGHIHOTeKa oK
https://m.edso00.ru/00ae1886

53 [IpaxTudaeckas padora Ne 6 o Teme "XKEcTKOCTh BOJBI M METOBI €€ bubmmoreka I[JOK
ycTpaHeHwus" https://m.edsoo.ru/00aelae8

. Bbubaunoreka IIOK
>4 AJioMHHHH https:// m.edscI)_E).rUIOan1(:64

55 AwmdoTrepHBIe CBOHCTBA OKCHA U THAPOKCUIA bubanorexa LIOK

https://m.edsoo.ru/00aelc64
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bubmuoreka LIOK

XK 1
56 eHes0 https://m.edso0.ru/00ae1d86
bubmauoreka LIOK
7 ] 11 1
5 Oxcwusl, Tuapokcuanl u conu sxenesa (1) u xxemesa (111) https://m.eds00.ru/00ae35e6
58 O0o0011IeHNE U CHCTEMATH3ALNS 3HAHUA 1
[Ipaktudeckas padora Ne 7. Pemienue skcrepruMeHTAIBHBIX 3a1a4 110 Bubmmoreka LJOK
59 . 1
TeMe «BaKHENIIE MEeTAJIIbI ¥ UX COSIUHEHUS https://m.edsoo.ru/00ae3de8
B <
60 | pearcrrton tan o woGsrmie s conepart nprecn. Bormoocms | 1 buGorea LIOK
P . A ACP P ’ https://m.edso0.ru/00ae1750
MacCOBO# JIOJIM BbIXOJIA MPOIYKTa PEAKIIUU
61 O000111eHNE U CUCTEMATH3ALNS 3HAHUI 1
62 KonTponbsHas pabora Ne4 mo reme «BaxkHe#1ne MeTasuibl 1 UX 1
COEIMHEH TS
63 BerecTBa 1 MaTepuaisl B IOBCENHEBHOM KU3HU YEIOBEKA 1 bubmorexa HOK
t P A https://m.edso00.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHNE OKPYIKAIOLIEH Cpebl 1 bubmmorexa [IOK
P by HieH cpet https://m.edso0.ru/00ae4270
65 Po ere DKOJIOTHYEC 001 1 bubmorera HOK
b XHMHH B PELICHHIH SKOTOTHICCIIX IPOOIeM https://m.edso0.ru/00ae4270
bu6 OK
66 PesepBHbIii ypok. O000IIEHHE U CUCTEMATH3AIINS 3HAHUI 1 htPtIp::I;I/?l:ZKdascIi).ru 1002e0d0a
bu6 OK
67 PesepBHBIi ypok. O000IIEHNE U CHCTEMAaTH3aNNS 3HAHUI 1 htPtIp::I;I/?rTeKdascIi).ru /00adb33c
bu6 OK
68 PesepBHBIi ypok. O000IIEHNE 1 cCHCTeMaTH3AIHsI 3HAHUH 1 htPtIp::I;/OrTT].GeKdasc])_z).ru 100ad9ch?
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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