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INOACHHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1o XUMHUM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUS COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUIl K pe3yjbTaTaM OCBOCHHS OCHOBHOIl 00pa3oBaTeNbHOIl MpOrpaMMbl OCHOBHOTO OOIIETO
oOpasoBanus, npezacrasieHHbix B @T'OC OO0, a takke Ha oCHOBEe (peaepanbHOIl paboyeil mporpaMMel
BOCIIUTAHHUS U C YYETOM KOHIICTIMH TPEToJaBaHusl Y4eOHOTro mpeamera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickoit @enepanum.

[IporpaMma mo XuMuu Ja€T MpEACTaBICHUE O LENAX, oOulei cTpareruu 0Oy4eHHs, BOCIIUTAHUS U
pa3BUTHS OOYyYaroIUXCs CPEACTBAMU YYEOHOTO NpPEIMETa, YCTaHABIMBACT 00s3aTelIbHOE NPEAMETHOE
coJiep)KaHue, IMpelycMaTpuBaeT paclpelesIeHne €ro no KijaccaM U CTPYKTYPHUpPOBaHHUE IO pasfieiiaM U
TEMaM [pPOrpaMMbl 10 XHUMHH, ONPENEIsAET KOJUYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKHU
COZIepXKaHUsl, PEKOMEHIYEMYI0 IOCIIEIOBATEIbHOCTh M3YYEHUS XUMHUHU C YUYETOM MEXIPEIMETHBIX M
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Y4YeOHOTO IMpoIecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJaromuxcs,
orpezenseT BO3MOXKHOCTH MpeaMeTa Ul peaau3aluu TpeOoBaHHM K pe3yjibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTenbHOl MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHHM K
pe3ynbTrataM OOy4YeHHs XMMUU Ha YpOBHE IleJied H3ydeHHUs MpeaMeTa U OCHOBHBIX BHUJIOB YyueOHO-
MO3HABATEJILHON IEeATEIHHOCTH 00YUaIOIErocs M0 OCBOCHUIO yUeOHOTO COIeP KAHMUS.

3HaHME XUMHUHU CIYXKUT OCHOBOM s (OpMHpOBAaHUS MHUPOBO33PEHHUS OOYYArOIIErocs, €ro
NPEJCTaBICHU O MaTepUaJbHOM €IMHCTBE MHUPA, BAXKHYIO pPOJb UIpaloT (QopMmHupyeMmble XUMHEH
IPEJICTaBICHUS O B3aUMOIIPEBPALLEHUAX SHEPTUU U 00 IBOJIIOLIMU BEIIECTB B IPUPOJIE, O MYTAX PEILICHUs
MIO0ATBHBIX MPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPIeTHUECKOH, MMUIICBOU U
9KOJIOTHYECKOM 6€30MacHOCTH, TPOOIIeM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH MJisi camMopa3BUTHA W (OPMHUPOBAHUSA KYJIBTYpPBI
JUYHOCTH, €€ o01eil U (PyHKIIMOHATBHON IT'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW OOyYaroIIMXCsl, HABBIKOB
UX CaMOCTOSITENIbHOM Y4YeOHOM MeATEeIbHOCTH, 3KCIEPUMEHTAIBbHBIX W HCCIEIOBATEIbCKUX YMEHUH,
HEOOXOUMBIX KaK B IMOBCETHEBHOM KU3HH, TaK U B IPO(HECCHOHATLHOM NesTENbHOCTH;

3HAKOMHUT €O CNeUU(UKOW HAyuyHOTO MBIIUIEHUS, 3aKJaJbIBa€T OCHOBBI LIEJIOCTHOIO B3IVIAJa Ha
€MHCTBO TPUPOJABI U UEJOBEKAa, SIBJISIETCSA OTBETCTBEHHBIM HTAaloM B (OPMUPOBAHWUU ECTECTBEHHO--
HAYYHOUW IPaMOTHOCTH O0yUaIOIUXCS;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K
pUpOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa30oBaHUe 00yUarOIIHUXCS.

JlanHble HampaBieHUs B OOYyUYEHHM XHMHH OOECIIEUMBAIOTCS CHENU(DHUKON CoAep)aHUs ydeOHOTO
MpeaMeTa, KOTOPBIN SIBISETCS MEAAroruiecKy aanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XMMHUHU HA
OIpeACIEHHOM dTane €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOro oOmIero o00pa3oBaHUSI OPHEHTHUPOBAH Ha OCBOCHHE
00yJarONMMHUCS CHCTEMBI IEPBOHAYATBHBIX MTOHATHN XUMUH, OCHOB HEOPTaHUIECKON XMMHUHU U HEKOTOPHIX
OT/IENIbHBIX 3HAUMMBIX OHITUI OPraHU4YeCKON XUMHUH.

CTpyKTypa coaepKaHusi TPOrpaMMBbI 10 XUMHUH cPOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/1a K €€
uzydyeHuto. ConepikaHue CKIJIAIbIBAETCS U3 CHUCTEMbI MOHITHM O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U
CHUCTEMBI TIOHATUU O XUMHUYEeCKON peaknuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHWU30BaHBI MO MPHHITUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

— ATOMHO--MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akoHa JI. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XHMHH;

— YYEHHs O CTPOCHUU aTOMa U XUMHYECKOU CBA3H;

— TPEACTaBIICHUH 00 ANMEKTPOIUTUICCKON JUCCOIUAIINH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUSL paCCMATPUBAIOTCA HA OCHOBE SMIIMPHUUYECKH MOJTYUYEHHBIX U OCMBICIEHHBIX
($akToOB, pa3BUBAIOTCS MMOCIEIOBATEILHO OT OJJHOTO YPOBHS K JPYTOMY, BBITIONHSS (YHKIIUN OOBSICHEHHS U



MIPOTHO3UPOBAHUS CBOKCTB, CTPOCHHS M BO3MOKHOCTEN MPAKTUUECKOTO MPUMEHEHUS U MOJYyYECHUS U3y4aeMbIX
BEILECTB.

OcBoeHHe MpOrpamMMmbl MO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO IMPEICTABICHHUS O XUMHYECKON
COCTaBJIAIOLIEH HAYYHOM KApTHHBI MUpPA B JIOTUKE €€ CHUCTEMHOM IPUPOJbI, HEHHOCTHOIO OTHOLIEHHUS K
Hay4YHOMY 3HaHUIO U METOJIaM MO3HaHUsA B Hayke. MI3ydyeHne XUMHM IPOUCXOIUT C IPUBJICUCHUEM 3HAHUN
U3 paHee M3yYeHHBIX yueOHBIX mpeameToB: «Okpyxaomuid Mup», «buonorus. 57 knacce» u «Pusuka.
7 xjace».

[Tpu U3ydyeHUH XUMHUH NMPOUCXOIUT GOPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOW HAyKH Kak o0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NIEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOI KyJIbTYpbl. 3aJja4ua y4eOHOr0o IpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUM
— BaXHEWHMX (AKTOB, MOHATHUH, 3aKOHOB M TEOPETHUECKUX IOJIOKEHHH, AOCTYHMHBIX 0000LIIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HayKH, B NMPUOOMICHWH K HAayYHBIM METOAAM IO3HAHHS TIPU
W3YYEHHUHU BEIIECTB U XUMUYECKUX PEAKIIHii, B (OpMHUpPOBAHUH U PA3BUTUU MMO3HABATEIbHBIX YMEHUN U UX
NPUMEHEHUU B Y4eOHO-TIO3HABATENbHON M yueOHO-UCCIEe0BATENBCKON e TeIbHOCTH, OCBOCHUH TPaBUI
0e30macHOro 0OpaIeHus C BEIIECTBAMHU B MIOBCEIHEBHOM JKU3HHU.

[Tpu WM3yyeHHH XMMHH Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs Ba)KHOE 3HAYEHUE MPHOOPETH
TaKHe LU, KaK:

— (opMupoBaHHE WHTEIUIEKTyaJlbHO Pa3BUTOH JIMYHOCTH, TOTOBOW K camMooOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOATEIHLHOMY TPUHATHIO PELICHUH, CHOCOOHON aJanTUpOBaThC K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HaIpaBJIEHHOCTh OOyUYEHHUS Ha CHUCTEMaTHYECKOe IMPUOOIeHNEe 00yJaroluXxcs K CaMOCTOATEIbHON
MO3HABATEJIbHON J1€ATENbHOCTH, HAyUYHbIM METOJlaM MO3HaHMs, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— olecrnieueHHe yCIOBHM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YUarOIIUMUCS OIBITa Pa3HOOOPA3HOI
JeSITeIbHOCTH, TO3HAHUS U CaMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETEHIIHI), MMEIOLIUX
YHUBEPCAJIbHOE 3HAYEHUE JUIsl pA3IMYHBIX BUJIOB JI€ATEIbHOCTH;

— (opmupoBaHue oOmeH (QyHKIMOHAIBHOM M €CTeCTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM 4YHCIIE
YMEHHH OOBSICHATH U OLIEHWBATH SBICHUS OKPY>KAIOIIEro MUPA, UCIONB3YSl 3HAHUS U OIBIT, MOJyYeHHBIE
Py W3YYEHUU XUMHUHU, TMPUMEHSITh UX TPH PEIICHUH TPOoOJIeM B TMOBCEIHEBHOM >KH3HU M TPYIOBOU
NeSITEbHOCTH;

— ¢QopmupoBanue y O0OyyarouMxcs TyMAaHUCTUYECKUX OTHOIIEGHUH, TIOHMMaHUs LEHHOCTU
XMMHUYECKHX 3HAaHUHM 71 BBIpaOOTKHM 3KOJOIMYECKH 11eJecO00pa3HOro MOBEACHUS B OBITY M TPYJIOBOM
JESTEIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/I0POBBS M OKPY’KaIoLeH MPUPOIHON CPEIbI;

— Ppa3BUTHE MOTHBAIMHU K 00Y4YEHHIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHsI OOIIEUYEIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpodmis u
HalpaBJIEHHOCTH JTaIbHEHIIIEro 00yUYeHuU .

O6111ee 4ncI0 YacoB, OTBEAEHHBIX Ui U3YUYEHHs] XUMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus,
cocraisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJieni0), B 9 kitacce — 68 yacos (2 yaca B HEJIEINIO).

JlanHast mporpamMma €CTeCTBEHHOHAYYHOM M TEXHOJOTHYECKON HAaIpaBJI€HHOCTEN IO XUMUHU
pean3yercs ¢ UCIOIb30BaHUEM 000py1oBaHMs LeHTpa «Touka pocTay.



COJAEP)KAHUE OBYYEHMUSA

8 KNIACC

IlepBoHaya/bHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponp XuMHM B KM3HU 4YeloBeKa. XHMMHsS B CHCTEME HayK. Teima M BeliecTBa.
®u3nyecKue CBOMCTBA BELIECTB. ArperaTHoe COCTOssHHUE BemlecTB. [IoHsaTHE 0 MeToAaX MO3HAHMS B XUMUHU.
YucTeie BemecTBa U cMecH. CriocoObl pa3iejieHUsl CMecei.

ATOMBI U MOJNEKYJbl. XUMUYECKHE 3IeMEHThl. CHMBOJIBI XMMHUYECKHX 3JIEeMEHTOB. [IpocThie u
CJIOKHBIE BEIlECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHas atoMHas Macca. OTHOCHUTENIbHAs MOJIEKYJisipHas wmacca. MaccoBas J1oist
XUMHYECKOI'0 2JIEMEHTA B COCJUHEHUH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMoOcCBs3b KOJMYECTBA, MacChl W 4YHUCIA
CTPYKTYPHBIX €IUHHUII BelecTBa. Pacu€Tsl o Gpopmynam XUMUYECKUX COSTUHEHUI.

dusznueckue U XUMUYECKUE SIBJICHUA. XUMUYECKasl peakuuss U e€ MpU3HAKU. 3aKOH COXPAHCHHS
Macchl BENICCTB. XWMHUYeCKHe YypaBHeHHS. Kiaccupukamus XUMHUYECKHX peakiuid (COeTuHEHWUS,
Pa3oKEeHHMS, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOM MOCYA0H, ITpaBuiiaMy paboThl B 1abOpaTopuu U NpuéMaMu oOpaleHus ¢
1a00paTOPHBIM 00OpYIOBAaHUEM, H3yUEHUE U ONUCAaHUE (HU3UYECKUX CBOWCTB 00pa3llOB HEOPTaHMUYECKUX
BEIIECTB, HaOmroseHue (ui3ndeckux (IUIABJICHHWE BOCKA, TAasHUE JIbJIa, pPAcTUPaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJICHCAlMsI BOJbI) U XHMHUYECKHX (FOPEHHUE CBEYM, MPOKAIUBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHUCJIOTOW) SBICHHM, HAOMIOJEHWE U OMHCAaHWE TPU3HAKOB MPOTEKAHUS
XUMHYECKHX peakIuil (pa3ioKeHUe caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapus,
pasnoxenue ruapokcuaa meau (I1) mpu HarpeBaHum, B3auMoieiicTBHE kese3a ¢ pactBopoM coiu meau (I1),
U3y4YEHHE CIOCOOOB pa3JelieHHus CcMecedl: C TIOMOIIbI0 MarHuTa, QUIbTPOBaHMUE, BbINApUBAHUE,
TUCTHIUISAIMS, XpomaTorpadus, TpoBeJIeHHE OYMCTKH TOBAapEeHHOM conu, HaOMIOJeHHe W OIHCaHue
pEe3yIbTAaTOB MPOBEJEHUS ONBITA, WJUITFOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3/JaHHE MOJeei
MOJIEKY (IIapOCTEPIKHEBBIX ).

BazkHeiinue npeacTaBuTe/ i1 HEOPraHMYECKUX BelleCTB

Bo3agyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — anemMeHT u mpoctoe BemiecTBo. Haxoxnenue
KHCIIOpOJia B Mpupojie, GU3NYecKue U XMMHUUYECKHe CBOMCTBa (peakiuu ropenus). Oxcumasl. [Ipumenenue
kucnopona. CrnocoObl TOMy4YeHHUS KHCIOpOAa B JIa0OpaTOPUU U MPOMBIILIEHHOCTH. KpyroBopot
Kkucnopoja B mpupojie. O30H — amioTpornHas MoauGUKaIU KHCIOPO/Ia.

TennoBoii 3 PeKT XUMHUYECKOW peaklnK, TEPMOXUMHUUECKUE YPaBHEHHUS, YK30- U IHAOTCPMUUYECKUE
peakuuu. TOmIMBO: yroib U MeTaH. 3arpsi3HEHNE BO3/yXa, yCUJIEHUE MapHUKOBOIO 3 deKTa, paspylieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemiectBo. Haxoxzaenuwe Bogopona B mpupojne, (usnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oTyueHus. KucioTs! u comiu.

MonsipHblii 00bEM ra30B. PacuéThl 10 XUMHUUECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa Bojbl. Bosma kak pactBoputenb. PactBopsl. HackllieHHbIE 1 HEHACHIIIIEHHBIE
pactBopbl. PacTBOpMMOCTH BeleCTB B BOAe. MaccoBas 107151 BENIECTBAa B pACTBOPE. XUMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B HpHpoAe U B KU3HM uenoBeka. KpyroBopoT BOAbl B MPHUPOJE.
3arpsi3HeHuE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Knaccugpukamuss ~ Heopranmdyeckux — coenuHeHuid.  Oxcunel.  Kimaccudukamust — OKCHIOB:
coyieoOpasyrorniue (OCHOBHBIC, KUCIOTHBIEC, aM(pOTEpHBIE) U HecolieoOpasyromue. HomeHkmaTtypa oKkCcuIoB.
Du3nYeCcKre U XMMHAYECKUE CBOMCTBA OKCUAOB. I1onyueHne okcuioB.

OcHoBanus. Knaccudukainys ocHOBaHM: MIETOYM W HEpPACTBOpUMBIE OCHOBaHMs. HomeHkmaTypa
OCHOBaHWH. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lomyueHne oCHOBaHUM.



Kucnotel. Kimaccudukanus xucnor. Homenknarypa kucinor. Ousnveckne U XUMHYECKHE CBOMCTBA
kucioT. Psan aktuBHoctr MetamuioB H. H. bekeroBa. [lomydenne kucnor.

Comu. HoMenknatypa cosneil. @uznueckue U XMMUYECKUe CBOMcTBa cosei. Ilomyuenue coneit.
['eneTnyeckas cBsI3b MEXKIy KilacCaMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue COJCp)KaHUs KUCIOpoJa B BO3AyXe, MOJy4deHHe, coOupaHue,
pacro3HaBaHUE ¥ U3YYE€HHUE CBOMCTB KUCIOPOAa, HAOIIOACHUE B3aUMOICUCTBUS BEILIECTB C KUCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHUS U TpPEKpalleHHs ropeHus (moskapa), O3HaAKOMJIEHHE ¢ 00pa3laMu OKCHUAOB U
OIHMCAaHUE UX CBOKCTB, MOJydeHHE, COOMpaHKe, paclio3HABAaHUE U M3yUYEHHE CBOWCTB BOJOpOAa (TOpEHUE),
B3aumojeiicteue Bojaopona ¢ oxcugom wmean (II) (BO3MOXXKHO HCHOJIB30BAaHUE BUJIEOMATEPHAIOB),
HaOoIeHue 00pa3loB BEUIECTB KOJUYECTBOM 1 MoIib, HCClIEJOBaHHE OCOOCHHOCTEH pacTBOpPEHUs
BEIIECTB C Pa3IMYHONW PacTBOPHUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMpPENEIEHHON MaccoBOM Homeit
pPacTBOPEHHOIO BEILIECTBA, B3aWMOJAEWCTBHE BOJABI C MeTalUlaMM (HATPUEM U KajblueM) (BO3MOXHO
UCIIOJIb30BaHUE BMJIEOMATEPUAIIOB), HCCIEAOBAHME OOPA3[0B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOIIOJIEHUE M3MEHEHHS OKpPAaCKW WHAMKATOPOB B PacTBOpax KHCIOT W IIENoYeH, H3ydeHHE
B3aumozeiictBust okcuna menu (II) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT C METaulaMU, DPEaKIIHid
HEUTpalM3allii, TOJyYeHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHME OJHOTO METajlla JPYyTUM U3
pacTBopa COJIM, peUIeHHE IKCIEPUMEHTAJIbHBIX 3ajad Mo TeMe «BaHeilne Kiaacchl HEOPraHMYECKHX
COEIUHEHUINY.

Ilepunonnuecknii 3axon u [lepuoanyeckasi cucrema xumuieckux 3j1emenToB . . Menaeneesa.
Crtpoenne aToMoB. XuMuueckasi cBsizb. OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKMi

[lepBple TOMBITKMA KIACCH(PHUKAIMU XUMHUYECKUX dJeMEeHTOB. [loHsTHEe O Trpymnmax CXOIHBIX
3JIEMEHTOB (II€JIOYHBIE U IIE€T0YHO3EMENIbHbIE METALJIbI, FAJIOT€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE
00pa3yroT aMmpOTEepHBIE OKCUIBI U THAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux syeMmeHToB J[. M. Menpeneesa.
KopoTtkonepuoanas u qimuHHO-niepuoaHas Gopmel. [leproanueckoil cucteMbl XUMUYECKUX dJeMeHTOB /l.
N. MenpneneeBa. [lepuonbl u rpymnmbl. @U3WYECKH CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB IMEPUOAA U
TPYIINBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aroMmHbIX sjuep. W3orombl. OnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
o0osiouek aromMoB mepBbIXx 20 xuMuyeckux sneMeHToB llepmommueckoit cucremsr JI. Y. Menneneesa.
XapakTepucTuka XUMHUYECKOTO »dJeMEHTa Mo ero mnosoxeHuto B Ilepmonmueckoir cucreme /. U.
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHUsI pajdyca aTOMOB XHUMHUYECKHX OJEMEHTOB, METAJUIMYECKUX |
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOIAM.

3nauenue llepmoanueckoro 3akoHa u Ilepmoanueckoil CHUCTEMBI XMMHUYECKHX JJIEMEHTOB ISt
pa3BuUTHUS Hayku U ipakTuku. [. 1. MeHneneeB — yu€HbIN U rpak JaHUH.

Xumndeckasi cBsi3b. KoBasieHTHas (TMOJsipHAsT W HEMOJISIPHAS) CBS3b. OJIEKTPOOTPUIIATEITHLHOCTH
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenb okucieHuss. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. llporeccbl OKUCIEHUS U
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3IlOB BEIIECTB METAJUIOB M HEMETaJUIOB, B3aWMOJCWUCTBHE THUJPOKCHIA ITMHKA C
pacTBOpaMu KHCJIOT U ILEJI0Yeil, MPOBENEHUE OIbITOB, WUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEaKuil (rOpeHUEe, pEaKiuu pa3oKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu

Peanuzanusi MexnpeAMETHBIX CBS3€M MPU M3YYEHHUM XUMHH B 8 KJacce OCYIIECTBIISIETCS depe3
UCIIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX MOHSTHUN, TaK U TOHATUH, SBISIONINXCS CUCTEMHBIMU
JUISL OT/A€TBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.



OO0111e ecTecTBEHHO--HAayUHblE MOHATHS: Hay4HbIM (DaKT, TUMOTE3a, TEOPUs, 3aKOH, aHaJIU3, CUHTE3,
Kjaccu(ukanus, MepUOAUYHOCTh, HAONIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE, W3MEPEHUE, MOJEIb,
ABJICHUE.

®uznka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIBl, PaJIlOaKTUBHOCTb,
MOJIEKyJIa, JJIEKTPHUUYECKUI 3apsi, BEIIECTBO, Telo, O00BEM, arperaTHOe COCTOSHHE BEUIeCTBA, Tras,
(du3nueckne BeJIUYHHBl, €IMHULBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: porocunTes, nprxanue, ouochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOIBI, TIOJIE3HBIE HCKOIIAEMbIE, TOILIIUBO,
BOJIHBIE PECYPCBHI.

9 KJUIACC

BemecTBo u xXuMnuecKkasi peaKkuus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux sieMmeHTtoB [l M. Menpeneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB XHMHUYECKUX JJIEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kajus, KajlblUsi M HX COEAUHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM DJJIEMEHTOB B
[Teproanueckoit cucreMe U CTPOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKOM CBA3U. THIBl KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanuss ¥ HOMEHKIATypa HEOPTaHMYECKHUX BEHIeCTB. XHMHYECKHE CBOICTBAa BEIIECTB,
OTHOCSIIIUXCS K Pa3IMYHBIM KJ1accaM HEOPraHUYECKUX COEAMHEHUM, TeHETUUECKasl CBsI3b HEOPraHUYECKUX
BEIIECTB.

Knaccugpukanuss XUMHYECKMX peakIMid MO0 pa3iMyHbIM IpHU3HAKaM ([0 4YHUCIYy U COCTaBy
YUaCTBYIOUIMX B PEAKUUH BELIECTB, MO TeIIoBOMY 3¢ ¢eKTy, MO HU3MEHEHHIO CTEeNeHEH OKMCICHUs
XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YaCTUIO KaTajuu3aropa). DK30- U SHIAOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

[TonsTHEe 0 ckOpocTH XUMHUYecKoil peakiuu. [ToHsTHE 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusax. IloHATHE O TOMOreHHBIX M TreTeporeHHbIXx peakuusax. [lomstue o karammse. IlonsaTue o
XUMHYECKOM paBHOBecHM. DakToOpbl, BIUSIOLUIME HA CKOPOCTb XMMMUYECKOM pEaKkIMH M IOJOKEHUE
XUMHYECKOT'O PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaxum, ANEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTAaHOBUTENBHON peakiuu. CocTaBICHHE YPAaBHEHHH OKUCIMTEIbHO--BOCCTAHOBUTENBHBIX PEAKLUN C
HCIIOJIb30BaHUEM METO/a 3IEKTPOHHOro OaaHca.

Teopust 37EKTPOIUTUYECKON AUCCOLMAIUHU. DJIEKTPOIUTHl U HENEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M AMcCOLMAalMM BELIECTB C PA3JIMYHBIMUA BHJIAMH XMMHMUYECKOH CBsi3U. CTENEHb QUCCOLUAIUU.
CunbHbIe U cllabble 3JIEKTPOITUTHI.

Peaknun woHHOTO OOMEHa. YCIOBHA TMPOTEKAHHWS PEAKIMA HMOHHOTO OOMeHa, TIOJHBIE |
COKpalI€HHbIE HOHHBIE YpaBHEHMs peakuuid. CBOMCTBa KHCIOT, OCHOBAaHMM M COJEH B CBETE
NpeCTaBIeHU 00 3IeKTpoNUTHUECKOW aucconnanuu. KadecTBeHHbIe peakiuu Ha WoOHBL IloHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuil IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMHU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHMYECKHX BELIECTB — METAIJIOB U
HeMeTaJyIoB (Tpadura M anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpUsl), UCCIEAOBAHHE 3aBHCHMOCTH
CKOpOCTM  XMMHYECKOM  peakuuu OT  BO3JEHCTBHA  pPAa3MUHBIX  (aKTOPOB,  HMCCIEIOBAHUE
3JIEKTPOIIPOBOITHOCTH PACTBOPOB BEILECTB, MPOIECcCa JUCCOLMALNN KUCIIOT, IeI049el U colel (BO3MOKHO
UCIIOJIb30BaHUE BUJEO MATEpUANIOB), MPOBEACHHE OIBITOB, WIIIOCTPUPYIOIIUX IPU3HAKUA NPOTEKAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHHME OCa/Ka, BbIIEICHUE Ta3a, 00pa3oBaHHE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX  IPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakUMi  (FOpeHHe, peakuu
pa3oKEHUs, COECOUHEHHUs), PACHO3HABAHWE HEOPraHWYECKHUX BEIIECTB C IIOMOIIBIO KauyeCTBEHHBIX
peakLuuii Ha MOHBI, PEIIEHUE DKCIIEPUMEHTANIBHBIX 3a]ad.



HemeTtaJuibl 1 MX cOeIMHEHUSA

OOmast xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHBbIC CTEIECHU
okucnenus. CtpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX BEUIECTB — rAJIOT€HOB. XUMHUYECKHE CBOMCTBA HA
npuMepe xjopa (B3aMMOJEHCTBUE C METalllaMd, HEMETaulaMu, Iueiodamu). Xsoposoaopod. CossHas
KHCJIOTa, XUMHYECKUE CBOMCTBA, IOJy4yeHHE, INpuMeHeHue. JleiicTBue xyiopa M XJIOpOBOJIOpoOJa Ha
OpraHu3M 4YejoBeKa. BaxkHel1uye XI0pu/Ipl ¥ UX HaX0XKJIEHUE B IPUPO/IE.

OO6mas xapakTepucTuka 3jeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE
crenieHu okucieHua. CtpoeHue U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJAa M CEpHI.
AnnotponHsle MOAU(pUKALIMN KUCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOOPOA, CTPOEHUE,
¢u3uueckue U XuMU4eckrue cBoiicTBa. OKCHUIBI Cepbl KaK MPEJICTABUTENH KUCIOTHBIX OKcHoB. CepHas
KUACIIOTa, (U3MUECKHe M XHMHUYECKHE CBOicTBa (0OImMe KaK NpPEICTaBUTENs Kiacca KUCIOT M
cneunduryeckre). XUMUYECKUE PpEaKLUH, JIEKAIIMe B OCHOBE IPOMBILIUIEHHOIO CHoco0a MOIydYeHUs
cepHoil KucaOThl. Ilpumenenue cepHoil kucinoTbl. ConM CEepHOM KHMCIOTHI, KQUeCTBEHHAs pEaklMs Ha
cyibdar-uoH. Haxoxxaenue cepsl U €€ COeAMHEHUI B MpUpoae. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH
Cpedpl COSNMHEHHMSIMH Cepbl (KUCIOTHBIE MOXKIHW, 3arps3HEHHE BO3JIyXa M BOJOEMOB), CIOCOOBI €ro
peOTBPALICHHUS.

OO0mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHEIC
CTENEHU OKHUCJIEHHA. A30T, pacHpoCTpaHEHHWE B NpuUpoje, (U3MUEeCKHMe U XUMHUYECKHE CBOICTBa.
KpyroBopor aszora B npupoge. AMMHaK, ero (QuU3MUecCKue ¥ XHMHUYECKHUE CBOWCTBA, IMOJIy4YE€HUE U
npuMeHenue. Conu aMMOHHMA, UX (U3MYECKHEe M XHMHUYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHas
peakiysi Ha MOHBI aMMOHHUA. A30THas KHUCJIOTa, €€ MOoJydeHue, (pU3MuecKue W XUMHUYECKHE CBOMCTBa
(o0mme Kak MpejacTaBUTENs Kiacca KUCIOT M crenuduyeckue). Vcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KadecTBE MMHEPAJbHBIX yIOOpeHud. XUMHUECKOe 3arpsi3HEHHE OKpY’Kalolled cpeabl
COCMHEHUSIMH a30Ta (KHUCIOTHBIE TOXAM, 3arpsa3HeHUue BO3Jyxa, MOouBbl U BoAoémoB). Docdop,
ajutoTpornnbie Monudukanuu docdopa, pusnueckne n xummdeckue cBoicta. Oxcun dochopa (V) u
dochopnas kucnora, PuaMUECKUe U XUMHUYECKHE CBOMCTBA, mnonydeHue. Mcnonb3oBanue ¢docdaroB B
Ka4eCcTBE MUHEPAJIbHBIX Y100pEHUH.

OOmast xapakTepucTuka 31eMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
CTENEHH OKHCIIEHUS. YTIepoJ, aJFIOTPOIHbIE MOAU(UKAIINH, paCIPOCTPaHEHUE B IPUPOJIE, (PHU3HUECKUEe U
XuMH4Yeckue cporictBa. Axcopouus. Kpyrosopot yriepona B npupozae. OKCHabl yrieposa, ux puzndeckue
U XMMHUYECKHE CBOWCTBA, ACHCTBHE HA >KUBBIC OPIaHMU3MBI, MOJYUYEHUE U NPUMEHEHHE. JKOJOTUYECKHUE
npobiembl, CBsi3aHHBIE ¢ okcuaoMm yriepoja (IV), rumoreza rnoGanbHOrO NOTEIUIEHUS KIMMATa,
NapHUKOBBIN 3P eKT. YToapHast KUCIOTa U €€ CONU, X (PU3NYECKUEe U XMMUYECKHE CBOIMCTBA, MOJTyuYeHHE
u npumeHenue. KauecTBeHHass peakiusi Ha KapOoHaT-MOHBI. lcronb3oBaHue KapOOHAaTOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBeE.

[lepBoHavanbHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBaX KaK O COEAMHEHUSAX yriepo/a (MeTaH, 3TaH,
STHJIEH, alleTUJIEH, 3TaHOJI, TJIMIEpUH, YKCycHas KucioTa). [IpupoaHble HCTOUHUKH YTIIEBOAOPOOB (YroJib,
OPUPOJHBIN Ta3, He(PTh), TPOAYKTHl UX TepepaboTKu (OEH3MH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[Tonatue o 6GuoIOrMYECKH BaXKHBIX BEIIECTBAX: )KUpax, OeNKax, yrieBoJax — U UX POJIU B KHU3HH YEJIOBEKA.
MartepuanbHOE €AMHCTBO OPIraHUUYECKUX U HEOPTaHUYECKUX COESAMHEHHMN.

Kpemuuii, ero ¢usnyeckue M XMUMHUYECKHE CBOWMCTBA, MOJy4yeHHe W mnpuMeHeHHe. CoeauHeHus
KpeMHus B npupoje. O6mue npencrasienus 00 okcune kpemuus (IV) u kpemaueBoit kucinore. CUITIUKATHI,
UX HUCHOJb30BaHUE B OBITY, B NPOMBIIIJICHHOCTH. BakHeiIine CTpouTeNnbHbIE MaTepuajbl: KEepaMuKa,
CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpoGiiembl 0€30MacHOrO MCMOJIB30BAHUS  CTPOMUTEIBHBIX
MaTepHaIOB B IOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepuMennt

u3yuyeHue o0pa3loB HEOPraHWYECKUX BEIECTB, CBOHCTB COJIAHOM KHUCIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX pPEAaKUMH Ha XJIOPUI-MOHBl M HAOJIOJEHHWE MPHU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpaxkaromue ¢U3NYeCKHe M XUMHUYECKHE CBOMCTBa TaJOr€HOB M HX COCIUHEHHUH (BO3MOXKHO



HCITOJIb30BaHNE BUACOMATEPHAJIOB), O3HAKOMJICHUE C 00pa3IiaMu XJIOpUI0B (TAIOTE€HUIOB), 03HAKOMJICHHE
¢ oOpa3namu cepbl U e€ coeTMHEHUSIMU (BO3MOYKHO UCIIOJIb30BAHNE BUICOMATEPUATIOB),

HabroieHue nporecca oOyrIMBaHUs caxapa Mo ASHCTBHEM KOHLIEHTPUPOBAHHON CEpHOW KHCIIOTHI,
U3yYeHHe XMMHUYECKHX CBOWCTB Pa30aBICHHOM CEPHOM KHCIOTHI, MPOBEICHNE KAaUueCTBEHHOW peakiiy Ha
Cyab(aT-uoH U HaOIIOJCHNE IPU3HAKa €€ MPOTeKaHUs, O3HAKOMJICHHE ¢ (PU3NYECKUMHU CBOMCTBAMH a30Ta,
dochopa u ux coeauHEHUN (BO3MOKHO MCIIOJIIB30BAHHME BHJIEOMATEPHANIOB), 00pa3llaMu a30THBIX U
docdopHbIx yAOOpeHUi, MoayyeHHe, coOupaHHe, paclo3HABaHUE M HU3YYCHHE CBOICTB aMMHUaka,
MPOBEJICHNE KAYECTBCHHBIX pPEAKIUi Ha WOH amMMOHUS M (ochaT-MOH W HU3yYCeHHE MPU3HAKOB HX
IPOTEKaHUs, B3aUMOAECUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI € MeAbl0  (BO3MOYKHO
UCIIOJIb30BaHUE BUJICOMATEPHAIIOB), M3yUEHHE MOJEJeH KPUCTAIUIMUECKUX pPEIIETOK anmasza, rpadura,
dyiepeHa, 03HAaKOMIIEHHE C MPOLIECCOM aCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpOTHUBOras3a, MoJlyueHue, coOupaHue, pacro3HaBaHUE M H3YYEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, NpOBEJACHUE KAUECTBEHHBIX pEaKUMi Ha KapOOHAT M CUJIMKAT-UOHbl M HM3yUEHUE NPU3HAKOB HX
NPOTEKaHUs,  O3HAKOMJICHME €  MNPOAYKUMEH  CHJIMKAaTHOW  MPOMBIIUIEHHOCTH,  PEIICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «Baxknelnme HeMeTaibl U UX COSAMHEHUS».

MeTtajliibl U X COEeIMHEHUS

OO0miass XapakTepUCTUKa XMMHUYECKHUX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHMM HUX IIOJIOKEHUS B
[lepuonnueckoir cucreMe xumudeckux sneMeHToB J[. M. MengeneeBa u crpoenust atoMoB. CtpoeHue
MeTauIoB. MeTanyeckas CBsIi3b U METAJUIMYECKasi KPUCTAINIMYECKAs! PEIIETKA. DIEKTPOXUMUYECKUN Psif
HanpsDKeHUH MetauioB. Pu3nyeckne W XMMHUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl MoydeHus
MeTasuioB. [loHsATHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIuiaBsl (CTalb,
YyTyH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[[{enounble MeTaybl: mosiokeHue B llepuommueckoit cucreme xummudeckux snemeHtoB . U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOKJIeHUE B npupozae. Pu3zndyeckue U XUMHUECKHUE CBOMCTBa (Ha
npuMepe HaTpus U Kaiaus). OKCHIBI U TUIPOKCUIBI HATpUsl U Kanus. [I[pumMeHeHne meaouHbIX METAIOB U
WX COCAMHEHHI.

[[{enouno3emenbHbIE METaUIbl MarHuil W Kanblui: nosioxkeHue B Ilepuogumyeckoit cucreme
xuMuueckux 3aemeHToB [I. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAX0XKJIEHHE B Mpupojie. Puznueckue u
XMMHYECKHE CBOMCTBA MarHus M Kaiublus. BaxHeilne coequHeHUs Kanblus (OKCUI, TUAPOKCUA, COJIN).
KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonnueckoin cucreme xumuueckux asnemeHToB J[. Y. Menneneesa,
CTpOEHHE aToMa, HaXOKJIeHUe B mpupoae. PuU3ndeckre 1 XUMUYECKUE CBOMCTBA amoMUHUA. AMDOTEepHBIE
CBOMCTBA OKCH/Ia ¥ TUIPOKCH/Ia ATFOMHAHMSL.

Keneszo: nonoxenue B Ilepuoamueckoit cucreme xumuueckux sneMeHToB JI. M. Menneneesa,
CTPOCHHME aToOMa, HaxoXiaeHue B mpupoje. dusznyueckue U XUMUYECKHE CBOWMCTBa »xene3a. OKCUIBI,
ruapokcuabl 1 conu xenesa (I1I) u xxenesa (I1I), ux cocras, cBoiicTBa u nmosy4eHue.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMd METaUIOB M CIIJIaBOB, MX (U3MYECKHMMM CBOMCTBaMH, HU3y4EHHE
pe3yabTaTOB KOPPO3MHM METaUIOB (BO3MOXKHO HCIIOJB30BaHUE BHUACOMATEpPUATIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpuUs C BOAOW (BO3MOXKHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
UCCIIeIOBaHME CBOMCTB KECTKOM BOABI, Ipoliecca TOPEHUs Keyle3a B KHCIOpoJe (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), MPU3HAKOB MPOTEKAaHHs KaueCTBEHHBIX PEaKIM HAa MOHBI: MarHus,
KaJIbIIMs, aJIFOMUHUSA, IMHKA, xene3a (I1) u xenesa (III), menu (II), HabmromeHne M omucaHUE MPOIIECCOB
OKpallMBaHUs IJIAMEHU MOHAMU HATPUs, KK U KalbLUsl (BO3MOXKHO HUCIIOIb30BAHUE BUICOMATEPUATIOB),
uccienoBanne aM(OTEPHBIX CBOWCTB THUAPOKCUAA aTIOMUHUS ¥ THAPOKCHAA IIMHKA, pEIICHHE
SKCHEPUMEHTANIBHBIX 337a4 110 TeMe «BaxHelnme MeTallIbl U UX COCIUHEHUS.



XuMHus ¥ OKpY:KaIIas cpena

BemecrtBa 1 maTepuainbl B IOBCEHEBHOM )KU3HU YEJI0BEKA. be30nacHOe UCIOJb30BAHUE BELLECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBast HOMOIIIb MPU XUMUYECKUX 0KOTaX M OTPABIICHUSX.

XUMHYECKOE 3arps3HEHHE OKpY»Karoulell cpenbl (mpenenbHas AOMyCTHMas KOHIEHTpalus BEUIECTB,
nanee — [1/1K). Posib XuMuu B pelieHUH SKOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pas3oB MaTEpPUaJIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Mescnpeomemnuie ceazu

Peanuzanusi MexXnpeAMETHBIX CBS3€d MPU M3YYEHUM XUMHHM B 9 Kiacce OCYIIECTBIISIETCS 4epe3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK M TOHATUH, SBISIOMUXCS CHCTEMHBIMH
JUISL OTJIEBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01ue ecTeCTBeHHO-HAYy4YHbIe MOHITHS: HAY4YHbIN (haKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHaJIN3, CHUHTE3,
KIIacCU(UKAIUsS, MEePHOANIHOCTh, HAOIIOACHHUE, JKCIICPUMEHT, MOJCIMPOBAHUE, HW3MEpPEHUE, MOJICIb,
SIBIICHUE, TAPHUKOBBINA d(HEKT, TEXHOIOTHSI, MATCPHAIBI.

®du3nka: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOMbI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, AIEKTPUUYECKUH 3apsijl, TPOBOAHUKH, TOIYIPOBOAHUKH, TUIIEKTPUKU, (POTOAIEMEHT, BEILIECTBO,
TEN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILTMYECKAs PEIIETKA,
CIUTaBbl, (PM3MUYECKUE BEIUYHMHBI, CIUHUIBI U3MEPEHHUS, KOCMUYCCKOE MPOCTPAHCTBO, TIAHETHI, 3BE3JIBI,
CouHiie.

buonorus:  ¢orocunTe3, apixaHue, Ouocdepa, OIKOCHUCTEMa, MHHEpAIbHBIE  YA0OpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: atmochepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOIBI, TIOJIE3HBIC HCKOIIAEMbIE, TOILIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs AOCTUTAIOTCS B
xoje OOydeHHs XUMHUU B €IWHCTBE Y4eOHOM M BOCHHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBUH C
TPAJIULIUOHHBIMU  POCCHUMCKHUMH  COIMOKYJIBTYPHBIMH M  JTyXOBHO-HPaBCTBEHHBIMU  IIEHHOCTSIMH,
NPUHATHIME B OOIIECTBE MPaBUIAMU M HOPMaMH IMOBEJIEHHS U CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMUSA,
CaMOpa3BUTHA U COLMATIM3ALUHN 00yUYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CUCTEMOMU
NO3UTUBHBIX IEHHOCTHBIX OPHEHTAIMNA M PACHIMPEHHUE OMBITA IESATEILHOCTH Ha €€ OCHOBE, B TOM YHCJE B
YacTu:

1) maTpMOTHYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyUYHOMY HACJIEIHUIO,
MOHMMAHUS 3HAYEHUS XMMUYECKOM HAyKH B JKM3HM COBPEMEHHOIO OOIECTBa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOM MH(pOpMaLIUel O MePeIOBBIX JOCTUKEHHUIX U OTKPHITUAX MUPOBOM U OTE€UECTBEHHOM XHMMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa 1 00IIeCTBA;

2) rpa’kIaHCKOI0 BOCTUTAHUA:

MPEJICTABICHUS] O COIMAIBHBIX HOPMaxX M MPaBUIaX MEXJIMYHOCTHBIX OTHOIIEHUI B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTU B OOILIECTBEHHO IMOJIE3HOH, yueOHO-UCCIIeI0BATEIbCKOM, TBOPUECKOM
U JpYruX BHUAAX JEATEIIbHOCTH, TOTOBHOCTHM K pPa3sHOOOpPa3HON COBMECTHON [EATENbHOCTH IMPH
BBINTOJIHEHUH YYEOHBIX, TO3HABATEILHBIX 33/1a4, BBIMOJIHEHUH XUMHUYECKHX HKCIEPUMEHTOB, CO3TaHUU
y4eOHBIX NPOEKTOB, CTPEMJIEHHS K B3aWMOINOHHMMAHHUIO M B3aMMOIIOMOIIM B Ipolecce 3TOH y4ueOHOI
JeSITeIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE IOBEJEHUE M IOCTYNKH CBOMX TOBAapHIIEH € MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMUS TTOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTr'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE NPEACTABICHUS O BEIIECTBE M XHUMHMYECKOW peaKlMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKHd M COCTABISIOIIME OCHOBY Il MOHMUMAHUS CYIIHOCTH HayYHOH
KapTUHBI MHUpA, TPEACTaBICHUsS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BHTHS TPUPOIBI, B3aMMOCBS3AX
YyeJioBeKa ¢ MPUPOIHON cpesioil, 0 posiv XMMHHM B TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MI03HABATEbHBIE MOTHBBI, HAIPABJICHHBIC HA TOJy9eHUE HOBBIX 3HAHWU MO XMMHHU, HEOOXOIMUMBIE
JUIsl  OOBsICHEHMsI HaOJIoJaeMbIX MPOLIECCOB U SIBICHUN, ITO3HABATEIbHOM, HWH(POPMAIMOHHON U
YUTATENIbCKOM KYJIbTYyphl, B TOM YHCJIE HAaBBIKOB CaMOCTOSATEIBHON pabOTHI ¢ Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOU, JOCTYIHBIMH TEXHUYECKUMHU CPEICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

uHTEpec K OOYyYEeHHI0O W TO3HAHMIO, JII0OO3HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0oOOpa30BaHMIO, TPOEKTHOW U HKCCIEIOBATEIBCKONW JACSITEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH W YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) popMHUpPOBaHUSI KYJbTYPbI 3/I0POBb:

OCO3HAHHME IIEHHOCTH >H3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha
30pOBBIN 00pa3 KHM3HM, OCO3HAHUE MOCIEICTBHA M HENPHUATHE BPEAHBIX MPHUBBIYEK (YyHOTpeOJIeHUs
AJIKOTOJIs, HAPKOTHUKOB, KYPEHHsI), HEOOXOUMOCTH COOJIFOACHHS MPaBHJI 0€30MMaCHOCTH TIPH OOpaIeHUH C
XUMHUYECKHMH BEIIECTBAMH B OBITY U pealbHOMN KHU3HHU;

5) Tpy/10BOro BoCIIUTAHHUS:

MHTEpPEC K MPAKTUYECKOMY H3Y4YEHHIO Ipodeccuil U Tpyaa pa3iudHOro poja, yBaxeHHe K TpyAy U
pe3ynbTataM TPYIOBOM AESITENTbHOCTH, B TOM 4YHCIIE Ha OCHOBE MPUMEHEHUS NMPEAMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBIM BHIOOp WHAMBUAYAIBHON TPACKTOPUU TMPOJOIDKEHHUS O0O0pa3oBaHUs C y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHHU, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIeUTHOM
npohecCHOHANBHOM JEATENbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHUI, TOTOBHOCTb aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;



6) IKOJIOTHYECKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPO/IE KaK MCTOUYHUKY KH3HH Ha 3emiie, OCHOBE e&
CYUIECTBOBaHMS, IMOHMMAaHHE IIEHHOCTH 3JI0POBOTO M Oe30macHoro oOpas3a >KW3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (D)M3MYECKOMY H TCHUXHYECKOMY 3/I0POBBIO, OCO3HAHHE LEHHOCTH
coOnrofeHus] TpaBUJ OE€30MacHOro IMOBEACHMsS] NpU paboTe ¢ BelleCTBaMHU, a TakKe B CHTyalusx,
YTPOKAIOLIUX 3/I0POBBIO U XKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATh 3HAHUA, MOJydyaeMble MPH HM3YyUYEHUU XHUMHUHU, I pPELICHUs 3ajad,
CBS3aHHBIX C OKpY)Karolled NPUPOAHOW Cpeloil, AJis MOBBILICHUS YPOBHS SKOJIOTHMYECKOH KyJIbTYpBHI,
OCO3HaHHUS II100aNbHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM U MyTel UX pelieHus: MOCPEICTBOM METO/IOB
XMMHH, OKOJOTHYECKOTO  MBIIUICHUS, yMEHHUS  PYKOBOJCTBOBAaTbCS MM B  IIO3HABATEIILHOM,
KOMMYHUKATUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocTtaBe meTanpeqMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYMMBbIE U (JOPMUPOBAHUS MUPOBO33PEHUS
oOmieHay4YHble TMOHSTHS (3aKOH, TEOpHs, IMPUHIMUI, TUIIOTe3a, (aKT, CHCTeMa, IMPOIECC, SKCIEPUMEHT H
JpyToe.), KOTOPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax U MO3BOJSIIOT HA OCHOBE
3HaHUH W3 3TUX MpenIMeTOB (POPMHUPOBATH MPEIACTABICHHE O LEJIOCTHOM HAy4YHOH KapTWHE MHpa, U
yHUBEpcaJbHble yueOHbIe NeHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), KOTOpPHIE
obOecrieunBarOT (OPMUPOBAHHWE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUTAHHPOBAHHIO M OCYIIECTBICHUIO
y4eOHOMU e TEeTLHOCTH.

Ilo3HaBaTebHble YHHBepcajibHble Y4ieOHbIe [1eiicTBHA
Ba3oBble oruyeckue aeiicTBus:

YMEHUS UCIIOIB30BATh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TPA OCBOCHUH 3HAHWIA: PACKPHIBATh CMBICIT
XUMHYECKHX TMOHATUH (BBIACTATh MX XapaKTEpHbIC NMPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTHMHU
MOHSTUSMH), HWCIONB30BaTh TMOHATHS AN OOBACHEHUS OTHEIbHBIX (AKTOB W SBICHUHM, BBHIOMpATH
OCHOBaHUS M KPHUTEPUH JUId KiIacCU(PHUKAIMM XMMHYECKHX BEHIECTB U XUMHUYECKHX pEakIui,
yCTaHABJIMBATh TNPUYUHHO-CIICACTBEHHBIE CBSI3U MEXAy OOBEKTaMH HW3Yy4EHHUS, CTPOHUTH JIOTHYECKHE
paccyxaeHust (MHIyKTHBHBIE, e TyKTHBHbIE, TI0 aHAJIOTHH), IeJIaTh BBIBOJBI U 3aKIFOYCHUS;

YMEHHE TPUMEHATH B TMPOLECCe TMO3HAHUSA TOHATHS (IMpPEAMETHBIE M MeETalpeIMEeTHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, UCIIOJIb3yeMble B XUMUH, TPE0OPa30BbIBATh MIMPOKO MPUMEHSEMBIE B
XUMHUH MOJIENbHBIC TPEJCTABICHUS — XMUMHUYECKUN 3HAK (CHMMBOJ d3JEMEHTa), XuMHuueckas (opmyna u
ypaBHEHHE XHMHUYECKOH pEaKIMu — MpH pPEIICHHH Y4eOHO-TI03HABATEIbHBIX 3aJad, C Y4ETOM OTHX
MOJIENTbHBIX TPE/ICTABICHUH BBISBISTH M XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKH H3Y9aeMBIX 00BEKTOB
— XUMHYECKUX BEUIECTB M XHWMHYECKUX pEaKIHid, BBIABIATH OOIIUME 3aKOHOMEPHOCTH, MPUYMHHO-
CJICZICTBEHHBIE CBSI3U M IPOTHUBOPEUUS B U3yYaeMBbIX MPOLIEccax U IBICHUSIX.

Ba3oBbie ucciie1oBaTe/ibCKHe e CTBHSL:

YMEHHE WCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTa TO3HAHUS, a TaKXkKe B
Ka4ecTBE OCHOBHI JUTs (YOPMUPOBAHHS THITOTE3BI IO IPOBEPKE MPABUIIBHOCTH BHICKAa3bIBAEMBIX CYKICHUIA,

npuoOpeTeHne ombiTa M0 IUIAHUPOBAHMIO, OPraHU3allMM W NPOBEIEHUIO  YYEHHYECKHX
SKCHEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM IpoIlecca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €ro
pe3ynbTat, popMynmupoBaTh 00OOIIEHHUS U BBIBOJBI IO Pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIICIOBaHUS,
COCTABIIATH OTYET O MPOJICTAHHON paborTe.

PabGora c undopmaunmeii:

yMeHHE BbIOUpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IUYHBIX BUAOB U (hopm
MPEJICTaBICHUS, MOJyYaeMyl0 M3 DPa3HbIX MCTOYHHUKOB (HAyYHO-TIOMYJISIpHAs JUTEpaTypa XUMHYECKOTO
CoJiepKaHusl, CIpaBOYHBbIE MOCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OICHHWBATh MPOTHBOPEUHUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHSITh pa3IMYHble METOAbl M 3alpochl MpU TOUCKE U oTOOpe HHpOpMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX [UIsl BBIIOJHEHHUS Y4YEOHBIX W TIO3HABATENIbHBIX 3a]ad
OTMpeNeEHHOTO  THUIAa, MPUOOpETEeHHWe OmbiTa B  O0JacTH  HWCHOJB30BaHUS  HMH(POPMAIMOHHO-



KOMMYHUKATUBHBIX TEXHOJIOTUHM, OBJIAJCHHE KYJbTYPOW AaKTUBHOIO HCIIOJIB30BAHUS Pa3IUYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITEILHO BbIOMpaTh ONTUMAJIbHYIO (HOpMy MpeacTaBieHHs HWH(OpPMALUU U
WITIOCTPUPOBATH PelIaeMble 33/1a4l HECIOKHBIMU CXeMaMH, TUarpaMMamMu, Apyrumu ¢popmamu rpaduku
1 UX KOMOMHAIUSIMHU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBAThH B IMpoliecce Y4eOHOM U HCCIe10BaTEeIbCKON J1eATeIbHOCTH
uHGOPMALIMI0O O BIMSHUM MPOMBIIUICHHOCTH, CEJbCKOIO XO34HiCTBa M TpPAHCIOpPTa HAa COCTOSIHHE
OKPYKarOIIEe IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBepcaJbHbIe YueOHbIe 1eiiCTBUS:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ AUAIOra U (MJIM) AUCKYCCHUHN) MO CYIIECTBY O0OCYXIaeMON TEMBI,
(GopMyIHpOBaTH CBOM MPEATIOKEHUS OTHOCUTENBHO BHITIOJHEHUS MPEITI0KESHHON 3a1auu;

YMEHHUS MPEACTaBIATh IOJIYYEHHBIE pE3yJIbTaThl IIO3HABATEJIBHOM JEATEIbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALMI0 PE3YyJIbTATOB BBINOJHEHUS XHMHYECKOTO SKCIEPUMEHTA
(;rabopaTtopHOTro OIbITa, TA0OPATOPHOM PabOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, yUSOHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOH I03HABaTEIbHOW H
UCCJIEIOBATENILCKOM /IEATeIbHOCTH TpPHU PEIICHWH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE ydéra OOLIuX
MHTEPECOB U COIVIacOBaHWsS Mo3uuuil (0oOcyxneHusi, OOMEH MHEHHUSMH, «MO3IOBBIE LITYPMbI»,
KOOpJMHALIUSI COBMECTHBIX JIEHCTBUH, OIIPE/IETICHHE KPUTEPUEB 10 OLIEHKE KaYeCTBa BBIIIOJIHEHHOM paboThI
U pyrue).

PerynsiTuBHbIC yHHBepcaibHbIe YUeOHbIE 1eICTBHA:

YMEHHE CaMOCTOSITEJIbHO OINpEAENATh LEIH JEATEIbHOCTH, IUIAaHUPOBAaTh, OCYILECTBIATD,
KOHTPOJMPOBATh W TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATEIHHOCTH, BHIOMpaTh Hamboiee
3 peKTHBHBIE CIIOCOOBI PEHICHUsT YYEOHBIX U MMO3HABATEIbHBIX 33/1a4, CAMOCTOSTEILHO COCTABISATH HIIH
KOPPEKTUPOBATh NPEIJIOKEHHBIN aJIFOPUTM JECUCTBUN IIPU BBINOJHEHUU 33JaHUN C YyYETOM IOITY4YECHHUS
HOBBIX 3HaHUH 00 M3yYaeMbIX 0OBEKTaX — BELIECTBAX U PEaKIHsX, OLlEHUBATh COOTBETCTBHE MOJyYEHHOTO
pe3ysipTaTa 3asBJICHHOM 1€, YMEHHE HCIIOJIb30BaTh M AHAIW3MPOBATh KOHTEKCTHI, IIPE/laracMble B
YCJIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe mpeaMeTHBIX pe3yJbTAaTOB [0 OCBOCHHIO 00S3aTENbHOIO COJIEP’KAaHUS, YCTAaHOBJIEHHOTO
JIaHHOM denepanbHON padodeil mporpaMMoM, BBIACIAIOT: OCBOCHHBIE OOYYaIOIMMUCS HAy4YHBIC 3HAHUS,
YMEHHS U CIIOCOOBI AeMCTBUM, crienuduyeckue JUisi IpeAMETHON o0nacTu «XUMHs», BUABI AESITEIbHOCTU
[0 TMOJYYEHHWIO HOBOTO 3HAHMA, €r0 WMHTEpHpeTalMy, MpeoO0pa3oBaHUIO M MPUMEHEHHIO B Pa3IUYHBIX
y4e0HBIX ¥ HOBBIX CUTYaIlUsX.

K xonmy obyuenus B 8 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpPa)kaThb
c(OPMHPOBAHHOCTh Y 00yYaIOIINUXCS YMEHUH:

® pPAcKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATUH: aTOM, MOJEKYJa, XMMUUYECKUN 3JIEMEHT,
IPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAS ATOMHAsl U MOJIEKYJISIpPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas
J0JI XMMHUYECKOTO 3JIEMEHTa B COEJIMHEHUHU, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
AIEKTPOOTPHUIATENLHOCTD, CTETIEHb OKHCIIEHUS, XUMUUECKasi peakius, KiIacCupuKalus peakiuii: peaKkinuu
COCJMHEHUS, PeaKkl pa3ioKeHUs, PeakLUUN 3aMEeLIeHUs, Peakuuu oOMEHa, HK30- M IHJOTEPMUYECKHE
peaKInu, TEIIOBOM 3PPEKT peakiuu, sIpo aToMa, SIEKTPOHHBIHN CIIO aToma, aToMHasi OpOUTaJIb, PAaaANyC
aToMa, XMMHUYecKas CBs3b, MOJSpPHAs U HEMOJIApHas KOBaJIeHTHasl CBSI3b, MOHHAs CBSI3b, MOH, KATHOH,
aHUOH, PACTBOP, MaccoBasi 10Ji BelecTBa (MIPOLIEHTHAs! KOHIICHTPAIHs) B paCTBOPE;

® JWJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI M NMPUMEHSTH 3TU MOHITUS NIPU
ONMCAHUU BEIIECTB U UX MPEBPALLEHUII;

e JCIIOJIb30BaTh XHUMHMYECKYI0O CHUMBOJIHMKY JJISi COCTaBICHHS (OpMyN BEIIECTB W YpaBHEHUH
XUMHYECKUX PEAKIUM;

e OIPENENsATh BAJICHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COCAMHEHUSX, CTENEHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, NPUHAIJICKHOCTh BEIIECTB K OINpPENeIEHHOMY KIIacCy



coenuHeHU Mo (opmyrnaMm, BHJ XMMHYECKON CBA3M (KOBaJIEHTHAas M MOHHAs) B HEOPTaHMUYECKUX
COEIMHEHUSIX;

e packpeiBaTh cMbica [lepuoanueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBATh MOHUMAaHHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JEMEHTOB OT UX IOjokeHus B llepuoamueckoit
CHUCTEME, 3aKOHOB COXPAHEHMSI MAcChl BELIECTB, MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUYEHUS,
3aKoHa ABOrajapo;

e OMWCHIBATH M XapaKTepU30BaTh TaOMMuHyr Qopmy I[lepuoamueckoit cHCTEMbl XUMHYECKHX
3JIEMEHTOB: pa3lnyaTh MOHATHS «TJIaBHAs nmoarpymnmna (A-rpynmna)» u «modounas noarpynmna (b-rpymma)y,
MaJsible U OOJIbIINE MEPUObl, COOTHOCUTh 0003HAYEHUs, KOTOphle UMEIOTCs B Tabnuie «[lepuoanueckas
cucreMa xuMuueckux aemeHToB J[. 1. MeHeneeBa» ¢ 4HUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsij sapa, oOIee YUCIO JJIEKTPOHOB W paclpeicsieHue UX IO
AIIEKTPOHHBIM CJIOSIM);

e KJIACCHU(PUIMPOBATH XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIIeCTBA, XMMHUUYECKUE pPEaKlnu
(TT0 9HCITY ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECCTB, IO TEIUIOBOMY D (DEKTY);

e XapakTepHu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEPIK/Iasi ONTUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKITU;

e IIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT MX KaYE€CTBEHHOI'O COCTAaBa, BOBMOKHOCTH
MPOTEKAHUsI XUMUYECKUX MPEBPALLECHUN B PA3JINYHBIX YCIOBUSIX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHYECKOTO 3JeMeHTa Mo (opmyse COeIMHEHHs, MAaCCOBYIO OO BEIIECTBA B PAaCTBOpE, MPOBOAUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOU peaKInu;

e TPUMEHSTH OCHOBHBIC ONEPAIIMH MBICIUTEIHHOU ACATEIHPHOCTH — aHAJIW3 U CHUHTE3, CPaBHEHUE,
0000111eHIEe, CUCTEMATHU3AINI0, KIAaCCHU(UKAINIO, BBISIBICHUE MPUYMHHO--CIEACTBEHHBIX CBS3EH — s
W3YUYEHUs CBOMCTB BEIIECTB M XHMHUYECKUX pEaKIUM, €CTECTBEHHO-HAy4YHbIE€ METOIbl MO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJECTMPOBAHNE, DKCIIEPUMEHT (PEaIbHbBIN 1 MBICIICHHBIN);

e CIeA0BaTh MpaBWJIaM TIOJB30BaHUS XUMHUYECKON TOCYJ0M M JIabOpaTOpHBIM OO0OpYJAOBaHHEM, a
TaKKe TMpaBWIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO0 ra3000pa3HBIX BEUIECTB (BOAOpPOAA H
KHUCTIOpO/ia), MIPUTOTOBIECHUIO PACTBOPOB C OMpeAeNEHHOM MAacCOBOM Joyiell pacTBOPEHHOTO BEIIECTBa,
MJIAHUPOBATh U MPOBOJIUTH XUMHUECKUE HKCIIEPUMEHTHI 110 PaclOo3HABAHUIO PACTBOPOB IIEJIOUYEH M KUCIOT
C TIOMOIIBIO MHANKATOPOB (JTakMyC, peHoI(PTaIenH, METUIIOPAHXK U JAPYTHE).

K koniy obydyenust B 9 kjiacce mpeIMETHBIE pe3yibTaThl HA 0A30BOM ypPOBHE JIOJDKHBI OTpPa)KaTh
c(OpPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

e pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSITHI: XUMHUYECKUM DJIEMEHT, aTOM, MOJIEKyJa,
WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, BAJIEHTHOCTH, 3JEKTPOOTPHUIIATEIHLHOCTD,
CTCTICHb OKHCJICHHS, XHMHUYECKas peakKlus, XUMUYEeCKas CBI3b, TEIJIOBOW J(PQEKT peakiuud, MOJb,
MOJISIPHBIA 00BEM, PACTBOP, AIIEKTPOIUTHI, HEINEKTPOIUTHI, SJICKTPOIUTUYECKAS JTUCCOIMAIINS, PEeaKIIHH
MOHHOTO OOMEHa, KaTalu3aTrop, XUMHYECKOe paBHOBECHE, OOpaTHMble M HeoOpaTHUMbIE pPEaKIluH,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE ~ PEAKIMH,  OKUCIUTENh,  BOCCTAHOBUTEIb,  OKHUCIEHHUE  H
BOCCTaHOBJICHHUE, AJUIOTPONHS, aM(POTEPHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAsI, HOHHAS, METaJUTMYecKas),
KpUCTAJUIMYECKasi peleéTKa, KOPpO3HUsl METAJJIOB, CIUIABbl, CKOPOCTh XMMHUUYECKOW pPEAKIUHU, MPEAeTbHO
nonyctumas konuentpamus [1/1K Bemectsa;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHWYECKHUX MOHSATUN WU NMPUMEHATH 3TH MOHATUSA MPU
ONMCAHUU BELIECTB U UX MPEBPAILLECHUN;

® UCIOJB30BaTh XHMHUYECKYI0 CHMBOJUKY JJIsi COCTaBieHHs (OpMyJ BEIIECTB W ypaBHEHUU
XUMHYECKUX PEAKIUM;



e OIpPEICNATh BaJEHTHOCTh W CTENEHb OKUCIEHUS XHMUYECKHX OJJIEMEHTOB B COEIUHEHMAX
pa3INYHOIO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUH Mo (opmyliam,
BUJI XMMHMUYECKOHN CBS3M (KOBAJIEHTHAsl, HMOHHAs, METAJUIMYECKAs) B HEOPraHUYECKUX COEAMHEHHUSIX, 3apsij
MOHA 10 XUMHUYECKOH (opMyIie, XapakTep cpelibl B BOAHBIX PACTBOPaX HEOPraHMYECKUX COCTUHEHUH, THII
KPHUCTAJNINYECKOM PeIéTKN KOHKPETHOTO BELIECTBA;

e packpbiBaThb cMbIci Ilepumoguueckoro 3akona JI. V. MenneneeBa M JIE€MOHCTpUPOBATh €ro
NOHMMAaHME: ONHUCHIBATh M XapakTepu3oBaTh TabnuuHyto ¢opmy lleprnoanueckoil CUCTEMBbl XMMHUYECKUX
AJIEMEHTOB: pa3jnyaTh MOHATUS «IJIaBHas noArpynmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)y,
MaJible U OOJIbIINE MEPUObl, COOTHOCUTh 0003HAUEHUs, KOTOPbIE UMEIOTCS B NIEPUOANYECKON Tabaule, ¢
YHCJIOBBIMHU XapaKTEPUCTHUKAMH CTPOCHMsI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oluiee
YHCIIO0 JIEKTPOHOB M PACHPEAEIECHUE UX MO JICKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMICTB 3JIEMEHTOB M MX COEIMHEHUH B IpejaesaX MajblX MEPUOOB U IJIaBHBIX HMOJATPYHI C
y4€TOM CTPOEHUS X aTOMOB;

e KJIacCUPUIMPOBATH XUMHUYECKHE HJIEMEHThI, HEOPIraHWYECKHE BEIECTBA, XUMHUECKUE DPEaKLUU
(Mo 4YMCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3(h(deKTy, 1Mo W3MEHEHHIO
CTETIEHEH OKUCIIEHUS! XUMHUYECKUX HJIEMEHTOB);

e XapaKTepH30BaTh (OMMCHIBATH) OOLIME U CHEU(PUUECKHE XUMHYECKHE CBOWCTBA IMPOCTHIX M
CIIOKHBIX BELIECTB, IMOATBEp)KJasi OMNMCAHUE IMPUMEpPAMHM MOJIEKYJISPHBIX W MOHHBIX YpaBHEHUI
COOTBETCTBYIOINX XUMUYECKUX PEAKIIMII;

® COCTaBJIATh YPABHEHUS 3JICKTPOJIUTHUYECKON TUCCOLMALMHU KUCIOT, IIeI04Yel U coJieH, MOJIHbIe U
COKpaIIEHHBIE YPaBHEHUs pEAKIUd HWOHHOTO OOMEHa, YypaBHEHHs pEaKIHi, IOJITBEPKIAIOLINX
CYILLIECTBOBaHHE FEHETHUUECKOM CBS3M MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

® DPACKpBIBaTh CYLIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLMI IOCPEICTBOM COCTABIICHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIIHM;

e IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH IPOTEKAHUS
XMMHUYECKHX IPEBPAIIECHNN B Pa3IMUHBIX YCIOBHSX;

e BBIYHCIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0 M MOJIIPDHYKO MacChl BELIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa M0 (opMysie COeIMHEHMs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MPOBOAUTH
pacuéThl 10 YPAaBHEHUIO XUMUYECKON PEAKIUH;

e COOMIOJaTh MpaBWiia MOJIb30BAHUSA XUMHMUYECKOW IMOCYAOH M J1abopaTOpHBIM 000pyHOBaHHEM, a
TaKXke MpaBuiaa OOpalleHHs C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKLUMSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUUYECKHUX OMNBITOB IO MOJYYEHHIO U COOMPAHMIO ra3000pa3HbIX BELIECTB (aMMHUAKa U
YTJIEKHUCIIOTO Ta3a);

e IIPOBOAMTH pEaKLMH, MOATBEPKIAIOIIME KAUECTBEHHBIM COCTaB  pa3IUYHBIX  BEILIECTB!
pacrio3HaBaTh ONBITHBIM MyTEM XJIOpUI-, OpoMua-, noaua-, kapboHar-, ¢ocdar-, cuaukar-, cyiabgpart-,
TUAPOKCUA-UOHBI, KaTHOHbI aMMOHMSI W HMOHBI H3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

¢ IPUMEHSATH OCHOBHBIE OINEpAIMM MBICIUTENBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHHE,
0000111eHre, CUCTEeMAaTU3alMI0, BBIIBIEHUE NMPUYMHHO-CIEJCTBEHHBIX CBSI3€d — JJIi M3YyYEHHS CBOMCTB
BEIIECTB U XMMHUYECKUX PEaKlui, eCTECTBEHHO-HAyYHbI€ METOJbl MMO3HAaHUS — HaOJII0ZeHNE, U3MEpPEHNE,
MOJIEIUPOBAHKE, SKCIIEPUMEHT (peaabHbIi 1 MBICJICHHBIH).



TEMATHYECKOE
IINTAHUPOBAHMUE 8 KJIACC

e KoJsmnuyecTBo 4acon DJIeKTPOHHBbIE
n/n Hauvenoanue pasienos u Tem Bcero KonTtposbHbie IMpakTHyeckune (pposrIc)
NMPOrpamMMbI o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. [lepBoHaya/ibHbIe XUMUYECKHE TIOHATHS
11 XuMmus — Ba)kHast 00JI1aCTh €CTECTBO3HAHUS 5 ) bubnunorexa LIOK
. U MPAKTHYECKOM JeSITEIBHOCTH Y€I0BEKa https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
1.2 BelecTtBa 1 XMMHYECKUE PEaKIIUU 15 1 https://m.edsoo.ru/7f41837c
Hroro no paznery 20
Paznen 2. Baxkueiimue npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 6 hitps:/m.eds00.ru/7f41837¢
bubnmorexa LIOK
2.2 Bonopoa. [lonsitie o kuciaorax u comsix 8 1 hitps://m.eds00.ru/7f41837¢
bubmunorexa IIOK
2.3 Bona. PactBopsl. [lonsiTiie 06 ocHOBaHMSIX 5 1 1 https://m edsg_c[) ru/7§41837¢
bu6nmorexa LIOK
24 OcHOBHBIE KJIacChl HEOPraHMeCKHX 11 1 1 hitps://m.edsoo.ru/7f41837¢
COEIUHEHUI
Hroro no paszneny 30

Paznen 3. Ilepuoauyeckuii 3axkon u [lepuonnyeckas cucrema xumnuyeckux 3jiemeHnToB JI. U. MenaesieeBa. CTpoeHue aToMoOB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.]II/lTeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcunn

ITepuoanueckuii 3akoH u [leprnonnueckas

bubnunorexa LIOK
) crucTeMa XUMHYECKHX demenTos 1. U.
31 a ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHne aToma
39 Xumndeckas cBI3b. OKHCIUTEIHHO- g 1 bubanoreka [JOK

BOCCTAHOBUTCIIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢c
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bub6nmoreka IIOK

Hroro no pasaeny 15 https:/m.edso0.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmmorexa LIOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBTIIO 68
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9 KUIACC

Ne KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumenoBaHue pa3jie/ioB 4 TeM Bcer KonTpoJbHbIe MpakTuyeckue (I;Hq)pOBHe)
n/ nporpaMmmbl 0 padoThI padoThI 00PAsOBATEILHbIC
pecypc bl
n
Pa3znea 1. BemecTBo M XMUMHYeCKHE PeaKIMU
11 [ToBTOpEHME U yIITyONICeHUE 3HAHUI 5 1 bubmuorexa [JOK
: OCHOBHBIX Pa3JIeiioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a6
36
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [JOK
: peakuuit https://m.edsoo.ru/7f41a6
36
13 DIIEKTPOIUTHYECKAS 8 1 1 bubnnoreka [JOK
: JUCCOIHaIusa. XUMUUECKUE https://m.edsoo.ru/7f41a6
pEeaKIMu B pacTBOpax 36
Hroro no pazneny 17
Paznen 2. HemeTa/lsIbl M NX COeTMHEHHS
91 OO11ast XapakTepUCTUKA XUMUYECKHX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpynmsl. ["ajgoreHs https://m.edsoo.ru/7f41a6
36
99 OO11ast XapaKTepUCTHKA XUMHYECKUX 5 bubnuoreka [IOK
: anemeHToB VIA-rpymmel. Cepa u eé https://m.edsoo.ru/7f41a6
COE€IUHEHMUS 36
OO0m1as xapaKTepuCTUKa XUMHUYECKHIX
2.3 anemeHToB VA-rpynmsl. A30T, pochop u 7 1 ﬁH@I_I//I/OTeI;a H0K/7f41 6
X COGIMHCHIS ttps://m.edsoo.ru a
36
Ja Ob6mas Xap;lf:zpncmxa XSI/]IMI/I‘ICCKI/IX . . , Bubmiorexa 1IOK
' BHeMeHTVOB TPYHITHL. TACpORH https://m.edsoo.ru/7f41a6
KpPEMHHUI 1 36
WX COCAUHEHMS —
Hroro mo pazneny 25
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Pa3zgea 3. MeTa/sIbI M MX COeTMHEHUS

. bubmuorexa [JOK
3.1 OO01111€ CBOICTBAa METAIIJIOB 4 https://m.eds00.ru/7f41a6
36
. bubmuoreka [JOK
3.2 Baxkueiiiine MeTaiIbl 1 UX COETUHEHUS 16 https://m.edso0.ru/7f41a6
36
Hroronopaszaemy 20
Pasnen 4. Xumus u okpykawunias cpeaa
bubmuorexa [JOK
4.1 BemectBa 1 MmaTepuaibl B )KMU3HH YEJIOBEKA 3 https://m.edsoo.ru/7f41a6
36
HWroro no pazneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BPCMl https://m.edso0.ru/7f41a6
36
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

INIOYPOYHOE

INJIAHUPOBAHMUE 8 KJIACC
Ne KosmuecTBo yacon
Tema ypoka Be Konrpoabubie | IIpakTnyeckue flara JUICKTPOHHEIC HpPOBLIC
n/ H3y4eHH o0pa3oBaTejIbHbIE PecypChl
0 e padoTbI padoTbI a
ro
[Ipenmet xumun. Posib xumMuu B bu6mmoreka [IOK
1 JKM3HU YeIoBeKa. Tena u BemecTna 1 https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IaX MMO3HAHUS B 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d227e
XHUMHUHU
[TpakTuueckas padora Ne 1 «IIpasuiia
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bubnnoreka [JOK
obpalrieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM»
4 Yucrelie BemecTBa 1 cMecu. CIocoObl 1 bu6mmoreka [IOK
paszencHus cmecei https://m.edsoo.ru/ff0d26ca
5 | usmenome cxecetGuanprvepe. | 1 atmtcrexa 10K
. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 | Arombin MoneKymhI 1 https://m.edso0.ru/ff0d2a6c
7 XuMudeckue 3JeMEHTHL. 3HAaKU 1 bu6mmoreka [JOK
(cMMBOJIBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [IpocTsie u clioXXHbBIE BElIECTBA 1 hitps://m.edsoo.ru/ff0d2a6e
bu6mmorexa [IOK
9 | ATOMHO-MOJIEKYIIPHOE yHCHHE 1 https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. Bu6morexa LIOK
10 | Xwumwmueckas ¢popMmyia. 1

BanenTHOCTh aTOMOB XUMHYECKUX
9JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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OrHOCUTEIbHAA aTOMHAs Macca.

bubmuorexa [JOK

1 OTHOCHTEIbHASI MOJICKYJIIPHASI Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10J11 XMMUYECKOTO bubnmoreka [JOK
12 9JIEMEHTA B COCJIMHCHUH https://m.edsoo.ru/ff0d350c
KonuuectBo BeniectBa. Moib. bubmuorexa [JOK
13 MossipHas macca https://m.edsoo.ru/ff0d5230
DOu3nYECKUe U XUMUYECKHE SIBICHHUS. bu6mmoreka [IOK
14 Xumnueckas peakuus https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U yCcI0BUSA NPOTEKAHUS bubnnoreka [JOK
15 XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHUsI MACChI BEIIECTB. bubnuorexa [JOK
16 XUMHUYECKUE YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koauuecTBa, MacChl
17 BEIIECTBA I10 ypaBHeHI/ISIM, bubmmorexa LOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKINil
Knaccmvbnxaum[ XUMHYECKUX BuGmrorexa LOK
18 peaxiuil (CoeIMHEHUs, pa3IoKeHUS,
3aMelerHs, 06MeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN-
bu6mmoreka [JOK
19 sHuuKIoneauct. O6o0meH e u
CHCTEMATA3AIHS SHAHMH https://m.edsoo.ru/ff0d40c4
20 KonTpomabnas padora Nel o teme bubnuoreka [IOK
«BelecTBa M1 XUMUYECKHE PEAKITHI)) https://m.edsoo.ru/ff0d4290
Bo3ngyx — cmech razos. Cocras BuGmiorexa LIOK
21 Bo3nyxa. Kucinopog — snemeHT u
MpocToe Bemectso. O30H https://m.edsoo.ru/ff0d448e
du3nuecKue U XMMUYECKHUEe CBOMCTBA Butmiorexa [IOK
22 KHCIIOpOJa (peaKuy OKUCIICHHUS,

ropenue). [lorstue 06 oxcumax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CrniocoOblI MoTy4eHus KUCiIopo/a B

bubmuorexa [JOK

23 Jﬁf;ﬁ:;ggﬁ:fﬂggggﬁﬂemocm' https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ HEeKT XUMHUIECKOM

o peakuuu, HOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYICCKOM YyPABHCHNH, 3K30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYCCKUX PEAKIIHSIX

25 | mpromerns soumyne, cxoean oro Butmtorexa LIOK
T — https://m.edsoo.ru/ff0d4c4a

26 | longucrt n cofpasme Amenopor Brtmtoraxa LIOK
H3YUCHHE €T0 CBOACTEN https://m.edsoo.ru/ff0d4ae2

97 Bonopon — anemMeHT u mpocToe bubnnorexa [HOK
BellecTBo. HaxoxaeHue B mpupoe https://m.edsoo.ru/ff0d4dd0
du3nvecKue 1 XUMUYECKHUE CBOMCTBA bubmuorexa [JOK

28 Bos0opoaa. [IpuMeHenue Boopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 [ToHsiTHE O KUCTOTaX U COJISX htps://m.eds00.ru/ff0d50d2

30 Cnioco06sbI mosydeHust BOAOPOia B bubnuotexa [JOK
JTaboparopuu https://m.edsoo.ru/ff0d4dd0

31 | Tlonyseume n cobupane soropors Butmaorexa LIOK
H3yueHHE €ro CBOHCTE? https://m.edsoo.ru/ff0d4f42
MounspHblii 00bEM Ta30B. 3aKOH bubnnoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e

| e e, Biorera LOK
KOJIMYECTBY BEIIECTBA HIIK O0BEMY https://m.e0s00.ru/ff0d55a0

34 Brrancnenus 005EMO0B ra3oB 1Mo bu6mmoreka [IOK

YPaBHCHHIO PCAaKIIMU Ha OCHOBC
3aKOHa

https://m.edsoo.ru/ff0d5708
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00BEMHEBIX OTHOILIEHHH ra30B

®Ou3nvecKue 1 XUMUYECKHUE CBOMCTBA bu6mmoreka [IOK

35 BOJIBI https://m.edsoo.ru/ff0d587a
Cocras ocaoBanuii. [Tonsitue 06 bubmmoreka [JOK

36 UHIUKATOpaXx https://m.edsoo.ru/ff0d59e2
Bona KaK pacTBOPHUTEIb. Bu6morexa LIOK

37 HaceimmieHHbie ¥ HEHACHIICHHBIC
PACTBOPEL Maccopas 0 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTrueckast pabota Ne 5 mo Teme

33 «IIpuroToBieHrEe pacTBOPOB C bubmuoreka [JOK
Onpe/IeIEHHOH MAacCOBOM T0NIEH https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIICCTBAY

39 KonTponbnas padota Ne2 mo teme bubnnoreka [JOK
«Kucnopox. Boxopos. Boxa» https://m.edsoo.ru/ff0d6342
OKcuipl: cocTaB, KiaccuduKarus, bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydeHne U XUMHUYECKUE CBOWCTBA Bu6miorexa LIOK

41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHUsI: COCTaB, KJlaccuukanms, bubnuoteka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHnue u XxuMuyeckue cBOMCTBa bubnnoreka [JOK

43 OCHOBaHUit https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanms, bubmuoreka [JOK

4 | pomencratypa https://m.edsoo.ru/ffodfee?
ITonmyuyenne u XUMHUYECKUE CBOMCTBA bubnnoreka [JOK

45 KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa, Bu6morexa LIOK

46 CIIOCOOBI TOJTYYSHUS, XUMUIECKHE

CBOICTBa

https://m.edsoo.ru/00ad9474
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[TpakTuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME

bubmuoreka [JOK

47
«OCHOBHBIC KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHU I
48 I'eneTnyeckas CBsA3b MEKy KJIaCCaMHU bubmumoreka [IOK
HCOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 0606 bu6mmoreka [IOK
ODILICHHE 1 CHCTeMATH3AIHA https:/m.edso00.ru/00ad9ch?2
3HAHUI
Kontponbnas paborta Ne3 o teme
" bubmuorexa [JOK
50 OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX _
coeuHeHuit" https://m.edsoo.ru/00ad9ela
o ITepBbIie MOMBITKH Knaccnﬁnxaunn Butmorexa LIOK
XUMHUYECKHX 3JIeMeHTOB. [[oHsATHE 0 https://m.edso0.ru/00adoffa
rpynmnax CXOJHbBIX JIEMCHTOB
[Iepnoanueckuii 3aK0H 1 Bubmorexa [IOK
52 [Tepuoanueckas cucreMa XUMHYECKHX
https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
53 0 bu6mmoreka [IOK
CPHOLBL, TPYTITIBL, TIOAPYITHBL https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CocTaB aTOMHBIX bubnuotexa [JOK
snep. M3oTorsrl https://m.edsoo.ru/00ada342
CtpoeHune JIEKTPOHHBIX 000JI0UeK
P P . bubmuorexa [JOK
55 aToMOB 251eMeHTOB [leproauueckoit _
cucrems J1. M. Merzeneesa https://m.edsoo.ru/00ada6bc
XapakTepuctuka XUMHYECKOTO
56 DJIEMEHTa MO €ro TMOJOXEHUI0 B bubnmoreka [JOK
[epuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenwne [lepronnueckoro 3akoHa Bubmorexa [IOK
57 | Ui pa3BUTHS HAYKH U MPAKTHKH. 1.

N. MenneneeB — y4€HbIil, eaaror u

https://m.edsoo.ru/00ada96e
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I'paXKIaHH

58 DJIEKTPOOTPULIATEILHOCTH aTOMOB 1 bubmuorexa [JOK
XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Nonnas xumuieckas CBsI3b 1 hitps://m.eds00.ru/00adac34
KoBasieHTHas mossipHasi XUMUYECKas bubmuorexa [JOK
60 | chass 1 https://m.edsoo.ru/00adaab8
KoBanenTHas HenosspHas bubnnorexa [HOK
61 XMMHUYECKast CBA3b 1 https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
g3 | OKuciurensHo- 1 bubnmorexa [IOK
BOCCTAHOBHTE/IbHBIC PEAKIIHH https://m.edsoo0.ru/00adb076
bu6mmorexka [IOK
64 OKHUCIUTENN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
65 Konrtponbnas padora Ned no Teme 1 bub6nmnorexa IIOK
«CrtpoeHue aroMa. XUMHIecKast https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O0001IEHNE N 1 bubnuoreka [IOK
cUCTEeMaTH3aIus 3HAHU https://m.edsoo.ru/00adb33c
67 PesepsHblil ypok. O60011€HNE U 1 bubnnoreka [JOK
CHCTEMAaTH3aLMsA 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001IEHNE N 1 bubnuoreka [IOK
CHUCTEMaTH3aIHs 3HAHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68
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9 KUIACC

Ne KonuyecTBo yacos
Hdara JJIeKTPOHHBbIE HU(PPOBbIE
n | Tema ypoka Be Konrtpoabsnubie, IIpakTHuyeckue
U3y4eH o0pa3zoBaTe/bHbIE pecypchl
/ er padoThI padoThI
ust
n 0
Ilepronnueckuii 3axoH. [lepuoanueckas
1 pHOA pHOA LY 1 bubnmnoreka HOK
cucTeMa XMMU4ecKkux 3nementoB /1. U.
https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB
R bubmuoreka [{OK

2 XUMHUYECKHUX AJIIEMEHTOB MEPBBIX TPEX 1 httos:/m.ed 100adb6b
HEpHOJIOB ttps://m.edsoo.ru/00adb6b6

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHUYECKUX BEUICCTB https://m.edsoo.ru/00adb7e2

4 Bupl XMMHYECKON CBSI3U U THUIIEI 1 bubnunoreka LIOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Cmapmosas koumpoavHas paboma

5 Nel no meme «lloemopenue u 1 1
yenybneuue 3HaHUL OCHOBHbBIX
pa3zoenos Kypca 8 knaccay

5 Knaccudukanms XuMU4ecKux peakiuii mo 1 bubmuoreka [IOK
Pa3ITUYHBIM NIPH3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUUYECKON

p bubmnoreka IIOK

7 pEaKIMu. 1 https://m.ed /00adbe9
[ToHsITHE O TOMOTEHHBIX U T€TEPOTEHHBIX tips://m.edso0.1u/00adbeda
peakuusax
[TonaTHE 0 XUMHUYECKOM PABHOBECHUHU.

5 @DakTOpHI, BIUAIOIINE HA CKOPOCTh 1 bubmuoteka [IOK
XUMHUYECKON PEaKIliu U MOJT0KEHHE https://m.edsoo.ru/00adc28¢c
XUMHYECKOTO PABHOBECHS

bubanoreka IJOK
9 OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC 1

peakuuu

https://m.edsoo.ru/00adcade
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Teopust 3JEKTPOJIUTHUECKON

bu6nmmoreka [IOK

10 mucconuaiui. CHUIIBHBIC U c1a0ble https://m.edsoo0.ru/00adcd68
JJICKTPOJIUTHI
. bub6nmoreka [IOK
11 Honnie ypanenus peaupii https:/m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT B
12 OCHOBaHHUU B CBETE MPEACTABICHUIN 00 bubmorexa LIOK
. https://m.edsoo.ru/00add5d8
9IEKTPOJIMTHYCCKON JIUCCOLIHAIIMH
13 | penorasmonn o srempommmmseonai Bu6mionexa LIOK
HCCOLHALIH https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruaponuse coneu bubamorexa LIOK
https://m.edsoo.ru/00add9d4
. bubnuoreka [{OK
15 O06001IeHNEe U CHCTeMAaTH3alHs 3HAHHHA hitps:/m.eds00.ru/00addd12
16 [Tpaktuyeckas padota Ne 1. «Pemenue bubmuoteka [IOK
IKCIIEPUMEHTAIBHBIX 3313 https://m.edsoo.ru/00addbfa
1y | o o 61 BiGmoroa 10K
Y — https://m.edsoo.ru/00addecO
pEaKIMU B PACTBOPAX»
18 OO0m1as xapakTepUCTUKA TaJIOTEHOB. bubmuoteka [IOK
XUMHYECKHE CBOWCTBA Ha PHUMEpE XJIOpa https://m.edsoo.ru/00addfe2
19 | xmecomeensioma mompcnme Butmotexa LIOK
T — https://m.edsoo.ru/00ade104
o
20 | clomreme s v Butmnorexa LIOK
H3YYCHHC 68 CEOBCTEY https://m.edsoo.ru/00ade348
BLI‘{I/ICJ"IJCHI/ISI M0 YPaBHEHUSM XUMHUYECKUX Bu6morexa LIOK
21 | peaxiuii, eciau OJUH U3 PEareHTOB JIaH B

N30BITKE

https://m.edsoo.ru/00ade488
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OO0m1as xapakTepucTHKA dJIeMeHTOB VIA-

bu6nmmoreka [IOK

22 TPYIIIIBI https://m.edsoo.ru/00ade64a
Annorponsrsie MOIU(GHUKALIUN CEPhI.

P au Tt P . bubnuorexa [{OK

23 Haxosxnenue cepbl u €€ coeTuHEeHUN B _
npupoge. XuMHYECKHE CBOKMCTBA CEPhI https://m.eds00.ru/00ade64a

o4 CepoBogopo, cTpoeHue, (U3nIecKue u bubmmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802

T Bubmiorera LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKIINH, JIEKAIINUE B OCHOBE

26 ggors;iiiiii;o croco0a MmoJry4eHus Bubmorexa LIOK

X P ’ . https://m.edsoo.ru/00adec8a
MMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH

CpeJlbl COSTMHCHUSIMU CEPbI

Briuncienne MaccoBOM OIU BBEIXOIA bu6nunorexa LIOK

27 )

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

s OO6mas xaApaKTepHCTMKa anemMeHToB VA- Bubmiorexa [IOK
TPYIHIRL A3OT, ACHIPOCTPATCIHE b https://m.edsoo.ru/00adeeab
IpUpPOJIE,
dbuznyecKkre U XUMHYECKHUEe CBONCTBA
AMMHUak, ero (pu3ndecKne 1 XUMHUECKHe bubnmorexa LIOK

29 N )

CBOMCTBA, MOJYYCHUE U TIPUMEHCHHE https://m.edsoo.ru/00adf004

30 | Dlonguernes mmmae, mryscmmeord bubmorera LIOK

" 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTa, e€ (U3NUeCcKue u bubnunorexa LIOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH

30 aMMOHMS B KAUYECTBE MUHEPAJIbHBIX bubnmnorexa [JOK

ya0OpeHHi.
XUMHYECKOE 3arpsI3HEHNE OKPYIKArOIIEH
Cpelbl COeIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518
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dochop. Oxeun pochopa (V) u

bubnunoreka LIOK

33 | ¢docdopnas
KHCII0Ta, (pU3nuecKue U XUMUYECKUE https://m.eds00.ru/00ad68a
CBOMCTBA, IIOJIyYCHUE
" Hcnonas3oBanue (bOC(l)aTOUB B KaYeCTBE BuGmiorexa LIOK
MUHEPAILHEIX yHO6perI N https://m.edsoo.ru/00adfc20
3arpsi3HeHue MPUPOTHON Cpebl
docharamu
Yraepon, pacnpocTpaHeHUE B IPUPOJIE, bubmmoreka [JOK
3 (u3ryecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECKHUE bubnunoreka LIOK
pOOJIEMBI, CBA3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)
N bubnuorexa [{OK
37 VYronbpHas KUCI0Ta U €€ COMU https://m.eds00.ru/00ae006¢
o 'I:IpaKTI/I‘—ICCKaSI pabota Ne 4 o Teme Bu6miorexa [IOK
Hoxyuenne yriekuciioro rasa. https://m.edsoo.ru/00ae027e
KauecTBeHHast peakius Ha kapOOHAT-HOH"
[IepBoHauanbHbIE TOHATHS 00 bubmmnoreka HOK
39 OpPraHUYeCKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCJIMHEHUSX YTIIepoa
. bubmmoteka IIOK
40 | Kpewmmit u ero coepunenus https://m.edso0.ru/00ae080a
[IpaxTuyeckas padota Ne 5. Perenue Bubmorexa IIOK
41 3Kcnepmu\4eHTaanHx 3a/1a4 1o Teme httos://m.edso0.ru/00ae0bf2
«Baxnelnmme HeMeTauIbl U UX
COCIMHEHUS
42 KonTponbnas padota Ne3 o teme bu6muoreka [JOK

«BaxkHenmme HeMeTaJIbl U UX
COEIMHEHM S

https://m.edsoo.ru/00ae0e18
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OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — MeTaJIoB. MeTalindeckas

bu6nmoreka [IOK

43 CBSI3b U METAJTMUECKAs KPUCTAITMYCCKAS https://m.edsoo.ru/00ae103e
peméTka. PU3NYECKUE CBOKMCTBA METAJIIIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIIOB. bubnnorexa [JOK
DNEKTPOXUMHUYECKHM PSIJT HANIPSKSHUN https://m.edsoo.ru/00ae1156
METaJUIOB
OO61ue crocoObl MOTYyYSHUST METAILTIOB.

45 CniaBel. Beruncnenus no ypaBHEHUsAM Bbu6mmoteka [JOK
XUMHYECKUX PEaKIUii, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPCareHTOB COACPIKUT IPUMECH

bubnuoreka [{OK

46 | Ilonstue o kopposun MeTaIon https://m.eds00.ru/00ae1278

47 ILlemo4yHbIe METALIBI Bubmmorexa LIOK

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

48 OKcubl U TUAPOKCUIBI HATPUS U KU brbmmorexa LIOK

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

49 [[lenoyHO3eMENBHBIE METAIUIBI — KATBITUN bubnuoreka [{OK
Y MarHui https://m.edsoo.ru/00ae15e8

50 Baxueiimme coeJMHEHUST KaJIbIUS bubamorexa LIOK

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

51 0O00011eHne 1 cUCTEMATU3AIAS 3HAHNUI

. . bubmmoteka IIOK

52 JKécTKoCTh BOJBI M CIIOCOOBI €€ hitps://m.eds00.ru/00ae 1886
yCTpaHEHUs
[IpakTrueckas pabota Ne 6 o Teme bubanoreka IIOK

53 . ) .

"KECTKOCTD BOJIBI Ml METO/IBI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. but6mmoreka [IOK
54 | AmommHmit https://m.eds00.ru/00ae1c64
55 AM@oTepHbIe CBOICTBa OKCHIA U bu6muoreka [JOK

TUAPOKCUAA

https://m.edso0.ru/00aelc64
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bubnunorexa LIOK

56 | Jemeso 1 https://m.eds00.ru/00ae1d86
57 Oxcuibl, THAPOKCH B U coitu xkene3a (11) 1 bubnuorexa [{OK
u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 0O00011eHrEe 1 cucTEMAaTU3alAA 3HAHUI 1
[IpakTuyeckas padora Ne 7. Perenue Bubnmorexa LJOK
59 BKCHepI/IE/IeHTaJ'II)HBIX 3a/1a4 10 TEME 1 https://m.eds0o.ru/00ae3des
«BakHele MeTaluIbl M KX COCIUHCHHUS
Brruncnenus no ypaBHEHUSIM XUMUYECKUX
PEaKIMii, €ClIi OJIMH U3 PEarcHTOB JaH B Bubsmorexa LIOK
60 | wu30OBITKE WK coz[epxcl/iT MIPUMECH. 1 https://m.eds00.ru/00ae1750
Bbrunciienust MacCOBOM JI0JIM BBIXO/a
MPOAYKTA PEaKIiH
61 O00011IeHNE U CUCTEMATU3AIIUS 3HAHUN 1
62 KonTponbnas padota Ned o teme 1
«BakHeHme MeTayuIbl U UX COETUHEHU)
63 BemecTBa 1 MaTtepualbl B MOBCEAHEBHOM 1 bubmmoteka IIOK
JKU3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHNE OKPYXKAKOLIEH 1 bubmuoreka [IOK
cpeibl https://m.edso0.ru/00ae4270
Ponp xrMuM B pemieHnn 3K0JI0rM4eCKUX bubmmnoreka HOK
65 npobieM 1 https://m.edsoo.ru/00ae4270
66 PesepsHblil ypok. O600111€HNE U 1 bubmmnoreka HOK
CHCTEMAaTH3aLMsA 3HAHUHI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0001IeHuEe U 1 bubmuorexa [IOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo0.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubmuoreka [IOK
CUCTEMATH3aLUs 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI U151 YHEHUKA

« Xumusi, 8 kiacc/ I'abpuensa O.C., Octpoymos WN.T'., Cnaakos C.A., AKIuoHepHOe
obmectBo «M3natenbctBo «IIpocBemieHue»

« Xumus, 9 knacc/ 'abpuensa O.C., Ocrpoymos WN.I'., Cnagkos C.A., AKIimoHepHOE
obmectBo «M3marenbeTBo «IIpocBemnieHner

Onucanue MaTepuaJIbHO-TEXHHYECKOI 0a3bl HeHTPa « Touka pocTay,
HCIO0JIb3YEeMOr0 sl peajin3aunu 00pa3oBaTe/ibHbIX IPOrpaMM B paMKax

npenogaBaHud XuMHN

udposas (komnbrorepHas) tadoparopus (LIJI), mporpammHo-anmapaTHbIii KOMILIEKC,
JTaTYNKOBAsI CUCTEMa — KOMILIEKT Y4eOHOT0 000pyI0BaHUs, BKIIOYAIOIIHIA N3MEPUTEIIbHBII
6110K, HHTEp(EHC KOTOPOTro MO3BOJIAET 00ECIEYUBATh CBSA3b C MEPCOHATIBLHBIM KOMIIBIOTEPOM,
1 Ha0Op JATYMKOB, PETUCTPUPYIOIMIUX 3HAUYCHUS PA3TUYHBIX (PU3UUECKUX BEITHUUH.

JlaTuuk TemnepaTyphbl INIATUHOBBIN — IPOCTOW U HaJAEXKHBIM TaTYUK, IPEAHA3HAYEH JJIs
M3MEPEHHS TEMIIEPATYPhl B BOJIHBIX PACTBOPAX M B ra3oBbIX cpenax. MiMeeT pa3nuuHblit
nuanasoH n3mepenuit ot —40 10 +180 °C. TexHnueckue xapakTepUCTUKU JAaTUMKA YKa3aHbl B
MHCTPYKIIUU T10 IKCILTyaTalyH.

JlaTuuk TemnepaTypbl TEpMONAPHBINA MIpeAHA3HAYEH AJI11 U3MepeHus temmeparyp a0 900
°C. Mcmonp3yeTcs MpH BBITIOJIHEHUU pa0oT, CBA3aHHBIX C H3MEPCHHEM TEMIIEPATyp TUIAMEHH,
IIJIaBJICHUS U Pa3JI0’KEHUS BEILIECTB.

JlaT4rK ONTHYECKOU IIOTHOCTH (KOJIOPUMETP) — MpeAHA3HAYEH IS U3MEPEHUS
ONTUYECKOM MIIOTHOCTH OKPALIEHHBIX PacTBOPOB. Mcronb3yeTcst mpu U3y4eHUH TEM
«PacTtBopb», «CKOPOCTh XUMHUYECKUX PEAKIIUN», ONIPEACIICHUH KOHIICHTPAIIMH OKPAIIEHHBIX
noHoB. Jlaruuk pH npeanasHaueH A U3MepeHHs BOJOPOIHOTO moka3zaTens (pH) BogHbIx
PacTBOPOB B Pa3IMYHbBIX UCCIIEIOBAaHUAX OOBEKTOB OKPYKAIOIIEH CpeIbl.

JlaT4MK 3JIEKTPONPOBOAHOCTH MIPEAHA3HAYEH JIs1 U3MEPEHUS YIETbHOMN
AJIEKTPOMPOBOAHOCTH KUJIKOCTEH, B TOM UMCIIE M BOJHBIX paCTBOPOB BemiecTB. [Ipumensiercs
MIPU U3YYEHUHU TEOPUU AIIEKTPOIUTUUECKOMN TUCCOLUALNH, XapAKTEPUCTUK BOJHBIX PACTBOPOB

JlaT4MK XJIOPHUA-UOHOB UCTIOJIB3YETCS IJIsi KOJTUYECTBEHHOTO OMPEIEICHUS COIepKaHUs
HMOHOB XJIOPA B BOJIHBIX pacTBOpax, MOYBE, MPOAYKTax nutanus. K gatuuky noakimrouaercs
noHoceNeKTUBHEIN 1ekTpo (MCD) (padounii 35eKTpo ), MOTEHIIMAT KOTOPOTO 3aBUCHUT OT
KOHIIEHTPAIIUU OTIPEAETSEMOr0 HOHA, B TAHHOM CiTy4ae OT KOHIIeHTparuu annoHoB Cl- .
[Torenmman MCD onpenensitoT OTHOCUTENBHO AJIEKTPOAAa CPABHEHUS, KaK MPABUIIO,
XJIOpCepeOpsIHOTO.

JlaT4rK HUTPAT-MOHOB TIPEAHA3HAYEH I KOJMYECTBEHHOTO OTPEICTICHUSI HUTPATOB B
pa3IMYHBIX 00BEKTAX OKPYIKAIOIIEH cpepl: Bo/Ie, OBOIIaX, GPYyKTax, KOIOACHBIX U3JIETHIX U
T.J.

Muxkpockon 1uppoBoi ipeHa3HAYEH IS U3YUYEHHS (JOPMBI KPUCTAILIIOB U
Ha0JII0/IeHNUs 32 POCTOM KPUCTAJLJIOB.

[Tpubop 1uist IEMOHCTpAIMH 3aBUCUMOCTH CKOPOCTH XUMHYECKHUX PEaKIMd OT
pa3IUUYHBIX (DAKTOPOB UCIIONIB3YIOT IPH U3YICHUH TeMbl « CKOPOCTh XUMHUECKOU PEAKIIHI» U
TEIUIOBOTO 3P deKrTa XuMudeckux peakiuit. [[pubop maet BO3MOKHOCTD SKCIIEPUMEHTAIEHO
UCCIIEIOBATh BIMSHNE HA CKOPOCTh XMMHUYECKHUX peaklUi ciaelyonux (akTopoB: MPUPOIbI
pearupyromux BeuecTB, KOHLIEHTPAMU Pearupyonx BellecTB, IJIOMA A IPAHULIbI pa3enna
(a3 B reTeporeHHbIX crucTeMax (IOBEPXHOCTH COMPUKOCHOBEHUSI MEXKIY PEarupyrouuMu
BEIIECTBaMH ), TEMIIEPATyPhl, KaTaTu3aTopa, HHTHOUTOPA.

[TuneTka-n103aTop — MpHUCIIOCOOIEHNE, UCTIOIB3yEMOE B 1a00paTOpuu AJist
OTMEpPUBAHUS ONpPEAeNEHHOr0 00bEMa KUAKOCTH. [TMNETKH BBIMYCKAIOTCS IIEPEMEHHOTO U
MOCTOSIHHOTO 00bEéMa. B koMIuIekThl 000pyAOBaHUS 111 MEAUIIMHCKUX KJIACCOB BXOMST
yI0OHBIE MUIETKHU- J03aTOPhI OJTHOKAHAIBHBIE, TO3BOJISIFOIINE HACTPOUTH HEOOXOIUMBII



00BEM 0TOMpaeMOif JKUIKOCTH B TPEX Pa3INYHBIX JUANa30HaX.

banst koMOMHMpOBaHHAs MpeHAa3HAYEHA JJIsl HarpeBa CTEKIISTHHBIX U (pappopoBHIX
COCYZIOB, KOTJIa TpeOyeTCs co3/1aTh BOKPYT HarpeBaeMOro COCy/ia paBHOMEpPHOE
TEMIIEpaTypHOE T0JIe, N30eKaTh UCIOIB30BAaHHUS OTKPBITOTO IJIAMEHHU U PacKaIEHHON
aneKTpudeckoit cnimpanu. Kopryc KoMOMHUPOBaHHOM OaHM CIIENIaH U3 ATFOMHHUS.
XKunkocTHas yacTh KOMOMHUPOBAHHOW OaHU 3aKPBIBAETCS KOJIbLIAMH PA3IMYHOTO AUAMETPA.

[Tpubop ai1st MOTy4eHUs Ta30B UCIOIb3YETCS A MOTYYEeHUs] HeOOIBbIINX KOTHYECTB
ra3oB: BOAOPOJia, KUCIOpoa (U3 EepOKCHIa BOJOPOAA), YIJIEKUCIOTO ras3a.






