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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
pabouell nmporpaMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPENOAaBaHMs Y4EOHOro IpeamMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O IENAX, OO0med cTpaTternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYalOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpXKAHUE, IPEIyCMAaTPUBAECT paclpeie/ieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM NPorpamMmbl 110 XUMHH, ONPENEISIET KOJINYECTBEHHbIE
Y KQUeCTBEHHbBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3yUeHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTOo Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUJaIOIINXCS, OMPEAEIIIeT BO3SMOKXHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB yU4eOHO-II03HABATEIHHON JESITENbHOCTU
00ydJaromerocs o OCBOCHUIO y4eOHOTO COICPKAHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIerocs, ero
IpeCTaBIeHU 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPAIIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX
pemieHus T00albHBIX MpPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBILUIEHUSI U TBOPUECKUX CIIOCOOHOCTEN 00yyarouumxcs,
HaBBIKOB HMX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  JKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMUT CO CHENM(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (OPMHPOBAHUHU

CCTCCTBCHHO--HayHHOﬁ T'paMOTHOCTHU 06yqa10u11/1xc;1;



CHOCOOCTBYET (POPMHMPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPHPOJIE, K 4YEIIOBEKY, BHOCHUT CBOH BKJIAJ B SKOJOTHYECKOE OOpazoBaHHE
o0yyJarouxcs.

JlaHHble HampaBieHHUs B OOYyYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeLU(UKON comepikaHus
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alalTHPOBAHHBIM OTpayKeHHEeM 0a30BOi
HayK{ XMMHUU Ha ONPEIEIEHHOM 3TaIle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIUMUCS CUCTEMBI I1€PBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHUH C(HOPMHUPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ mzydeHuro. CopepixaHHE CKJIAAbIBACTCS M3 CUCTEMbI MOHATHH O XMMHUYECKOM
9JIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuMHuyeckod peakuuu. OOGe 3TU CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEJOBATEIbHOIO pPa3BUTHUs 3HAHMM HAa OCHOBE
TEOPETHYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMWY,

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSA3H;

— IPEACTaBIEHUN 00 AJIEKTPOJUTUUECKON AUCCOLMAIMM BELIECTB B pACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE OSMIIMPHYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0BATENBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSSA
(byHKIMU 0OBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHS U MTOTYYEHUS N3y4aeMbIX BEIECTB.

OcBoeHMe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOH IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM I03HaHus B Hayke. M3ydyeHne xumun
MIPOUCXOUT C IPUBJICUEHNEM 3HAHUM U3 PaHEe U3YUEHHBIX YUEOHbIX MpeaAMeToB: «OKpyKarouuil
Mup», «bronorus. 5—7 knaccel» U «Du3uka. 7 KiIacey.

[Tpu u3yyeHnH XUMUU TPOUCXOIUT (POPMUPOBAHKUE 3HAHUI OCHOB XMMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOHN JEATETLHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMM — BaKHEHIINX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAYyYHBIM METOaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUi, B

GOopMUPOBAHUM U DPA3BUTHH I[O3HABATEJIbHBIX YMEHUH M HMX MNPUMEHEHHMH B Yy4eOHO-



MO3HABATEIbHON U Y4eOHO-UCCIIEeI0BATEIbCKON IeATEeIbHOCTH, OCBOEHUH TpaBUil O€3011acHOTO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHWM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
NpPUOOPEN TaKKe LIeH, KaK:

— (popmHpoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa3oBaHMUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEHICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHMsS Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe OOydJaroImuXxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(OPMUPYIOITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XHUMHH,

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HOOOpa3HON /eATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITENLHOCTH;

— ¢opmupoBanue o0meH PYHKIMOHATBHONH U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YKclie YMEHUIN 00BSACHATD U OLIEHUBATh SBJICHUS OKPYXKAIOIIET0 MUPA, UCII0NIb3Yys 3HAHUS U OIBIT,
MOJIyYEHHBIC MPU M3YyYEHUU XUMHUU, IPUMEHSATh UX MPHU PEHIeHHH MpoOJieM B MOBCEIHEBHOMN
JKU3HU U TPYJIOBOU JIESTEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOLIEHWM, TOHUMAaHUS LICHHOCTH
XUMHUYECKUX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3J0POBbS M OKPYXArOUIeW MPUPOJHOU
Cpenbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajbHEUIIero o0yueHus..

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kiacce — 68

yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJlOBeKa. XMMHS B CHUCTEME HayK. Tema u
BelecTBa. Gu3nyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeliecTB. [loHsTue o meTonax
no3HaHus B XuMuu. Yucteie BemecTBa U cMecu. CrocoObl pa3iesieHus cMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmysa. BaTeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiecTB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHAs MOJEKYJsIpHas Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BeniectBa. Monib. MosnspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYECKIX COCTUHEHU.

Odusnueckue M XUMHYECKHE SBJICHUS. XWUMUUYECKas peakiusi U e MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMU4eckue ypaBHeHHs. Kinaccudukamms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJ0M, MpaBmwiiaMu pabOThl B J1aOOpaTopuu W MpuUEMaMu
oOpaiieHus ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, U3YYCHHE W ONHUCaHWE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE U KOHJCHCAIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKAIMBAHNE MEHOM MTPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCIIOTON) sIBJICHUH, HAaOJI0IeHUE U
OTHMCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3nokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOH KHUCIOTBHI C XJOpuaAoM Oapusi, pasioxkeHue ruapokcunaa menu (II) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), mzydenue crocoO0OB pasieneHus cMecei:
C TIOMOIIBI0 MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKU MOBAPEHHOW CONH, HAOMIOJCHHWE U OMHCAHHE PE3yNbTAaTOB MPOBEICHUS
OMbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJEIEeH MOJIEKYI
(I1apoCTepKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gpu3nueckue 1 XUMHUIECKHE CBOMCTBA (pPEeaKIMK TOPEHHUS).

Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MoJlydeHUs KuCIOpojga B Jaboparopuu U



npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — amaoTponHas MoAuduKanus
KHCIJIOPOJA.

TernnoBoil 3¢ (et XUMHUECKOW peaklUuu, TEPMOXMMHUYECKHE YpaBHEHUS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — snemenT u mpoctoe BeriecTBo. Haxoxxaenne Bogopoaa B npupoie, hpuzndeckue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTer u comu.

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hackimennsie u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10jsl BellecTBa B
pactBope. XuUMHYECKHE CBOMCTBAa BOAbl. OcHOBaHMS. Pojib pacTBOpPOB B MPHUPOJE U B KUZHU
yenoBeka. KpyroBopor BoAbl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranumdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yrorue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHBIC) U HeconeoOpasyromue. HomeHnkiatypa
OKcUI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBaHmil. Pu3nueckue M XHMMHYECKHE CBOMCTBAa OCHOBaHUM. llomydeHwme
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucinot. Ousudeckiue U XUMHUECKHE
cBoiicTBa kucHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonmyuenue Kucmior.

Comu. Homenknarypa coneil. ®duznueckue U XuMU4ecKkue cBoiicTBa coieil. [lomyuyenue
COJICH.

['eneTnueckasi CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeieNIEHNue COJepKaHUs KHUCIOpOoJa B BO3AYyXe, MOJIy4eHHUE, COOMpaHue,
pacno3HaBaHME M HM3yY€HUE CBOICTB KHCIOpOJa, HAOIIOJEHHE B3aMMOJCHCTBHUS BEIIECTB C
KHUCTIOPOJIOM U YCIIOBHSI BOSHHUKHOBEHHS U IMPEKpaIleHus: TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, TMOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4deHUEe CBOMCTB Bojaoponaa (TopeHue), B3auMozeicTBue Boaopoma ¢ okcugom wmeau (II)
(BO3MOXHO MCITOJIH30BaHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIMIECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHOW PAaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM Jo0Jiel pacTBOPEHHOTO BEILECTBA,

B3aHMOHeﬁCTBHe BOJbI C MCETallaMH (HanI/IeM n KaJ'IBI_[I/IeM) (BOSMO}KHO HUCITIOJIB30BaHHUEC



BUJICOMaTEPHAIIOB), MCCIEIOBaHUE OOPa3I[0B HEOPTaHMYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0JIcHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOPAX KUCIOT U IIEJIOYEH, M3ydeHue
B3aumozeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOI KMCIIOTBI, KUCIOT ¢ METaNIaMu, peakLuii
HEWUTpalHu3aluu, IOJy4YEeHNE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJlla APYruM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimme Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xumu4yeckux 3jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIAaCCHPUKAITUN XUMUYIECKIX dJIEMEHTOB. [IoHATHE O TPYIIax cXOIHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIEIIOYHO3EMETbHBIE METAJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpoTepHbIe OKCUIBI U TUAPOKCUIBIL.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas W JauuHHONeEpuogHas ¢opmbl [lepruogudeckoil CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuoabst u rpymnmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX a1iep. M30Tonbl. DnekTpoHbl. CTpOEHHUE 31EKTPOHHBIX
obosouek aroMoB TepBbiX 20 xumuueckux snemeHToB llepuonuueckort cucremsr J[. U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuwo B llepuoanyeckoi
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAaM U EPUOTaM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentnas (momsipHast u HEMoJIsIpHasT) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XMMHUYECKUX 2JIEMEHTOB. lloHHAas CBA3b.

Crenenp  okucieHus. OKHUCITUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchbl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oO0pas3IoB BEIMIECTB METAUIOB W HEMETAIOB, B3aWMOJCHCTBHE THUIPOKCHIA
IMHKA C PacTBOpPAMH KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Mesxicnpeomemmuwie cea3u



Peanuzamus MeXIpeaMETHBIX CBA3EH MpPU M3yYECHUH XUMHUU B 8 KJIacCe OCYILECTBIISIETCS
Yyepe3 UCTOIb30BAHNE KaK OOINX €CTECTBEHHO--HAYUHBIX MTOHATUMN, TaK U MIOHATHM, SIBJISIOIIUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ure ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHBIN QaKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAOIIOJACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, MOJICIIb, SBJICHHE.

®usnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H3OTOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsl, BEUIeCTBO, TeJI0, O00BEM, arperaTHoOe
COCTOSTHUE BEILECTBa, ra3, (U3WYecKue BEIUYHHbBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
38361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHbIE TMOPOJIbI, IOJE3HbIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepuoanueckuii 3akoH. Ilepuoanueckas cucremMa xumudeckux osnementoB J[. U.
MenneneeBa. CrTpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB XHUMHUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOMAOB, KalHs, KaIbLHUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEeHTOB B [leproanyueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanuss m HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil M0 pa3IUYHbIM MpU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY (P DEKTY, 110 U3MEHEHHUIO CTENeHEN OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiuzaTopa). OK30- H
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoil peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsITHE O TOMOTEHHBIX M TE€TEPOTCHHBIX peakuusx. [loHsTwe o
karanuze. [lonarue o xumMuueckoM paBHOBecur. DAKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON

PCaKIIUU U IMMOJIOKECHUC XUMHUYCCKOI'O0 paBHOBECUA.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, D3JCKTPOHHBIM OanaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YPaBHEHHUM OKHCIUTEIHHO--BOCCTAHOBUTEIBHBIX
pEaKIuii C UCIOIb30BAaHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHHU3M JIUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIaMU XUMHUYECKOH cBs3U. CTeneHb
mucconuaiuu. CUIbHBIE U ca0bIe SJICKTPOIHTEHI.

Peakumu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUS PEAKIMii HOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
IpEJCTaBICHU 00 AIEKTPONIUTUYECKON aucconuanu. KadecTBeHHbIE pPEaKIMU Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpHAa HaTpHs),
MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(aKkTOpOB, MCCIEIOBAHKUE JJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoIlecca AUCCOLHAIITN
KHCTIOT, IIeJ0Yel U cojiell (BO3MOKHO UCIIOJIb30BAHKE BUECO MAaTEPUAIIOB), IPOBEICHUE OBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKAHUS peakluii MOHHOro oOMeHa (oOpazoBaHue oOcaika,
BBIICJICHHE Ta3a, 00pa30oBaHUE BOJIbI), OMBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakIuil (TOpeHue, peakiuy pas3lIoKEHUs, COCAMHEHHS), pPacIiO3HABAHUE
HEOPraHMYECKHUX BEIIECTB C TOMOINBI0 KAueCTBEHHBIX pEaKklIWid Ha WOHBI, peIlIeHue
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XYMHYEeCKHE CBOWCTBA Ha MpHUMepe XJjopa (B3auMMOJCHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
miesioyamu).  XjopoBoaopoa. ConsiHas KUCIOTa, XHUMHYECKHE CBOMCTBA, IOJy4YeHUE,
npuMeHeHue. [leficTBre X10pa U XJIOPOBOJIOPO/Ia HAa OpTraHu3M YelloBeKa. BaxxHen e XJI0puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3ieMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne M (U3HYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEephbl. AJUTOTPOITHBICE MOJAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHYECKUE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHe, (U3MUECKHe M XUMHUYECKHe CBOMCTBa. OKCHUIBI CEphl Kak
MPEICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA

(oOrmue Kak MpeAcTaBUTENs Kiacca KUCIOT U crienuduaeckue). XuMHUYECKHUEe PEaKInu, JISKaIue



B OCHOBE IIPOMBIIIIEHHOT'O CIIOCO0a MOTy4eHHs CepHON KUCIOTHI. [IpriMeHeHrne cepHON KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuusi Ha cynbdar-uon. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLICH Cpelbl COCIUHEHUSAMU CEPbI
(KUCJIOTHBIE AOXIU, 3arPSI3HEHHIE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro MPeA0TBPAILlCHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUe U
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMHIECKHe
CBOIICTBa, noy4yeHue u npuMeHeHue. Conu aMMOHMsI, UX (HU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMmeHenue. KadecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyueHHe,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckne). Mcnonp3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoopenuii. XuMHUECKOe 3arps3HeHHE OKPYXKAIoIIeH cpeibl COeUHEHUSIMH a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amaoTpornHble MOAUDUKALNN
docthopa, pusznyeckne u xummueckue cpoirictBa. Oxcun docdopa (V) u pocdopHast kuciora,
¢usznueckue M XHMMHUYECKUE CBOWCTBa, noiyyeHue. Vcmonb3zoBanue @ochaTroB B KadecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mass xapaktepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEepO], ATIOTPOIHBIE MOIU(UKAIIUH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndeckue U XuMHUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yriaepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIefiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJy4eHHEe U IMpUMEHEHHEe. DKOJIOTHYeCKHe MpoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMaTra, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
CoNM, UX (PU3MYECKHMEe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U INpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, MEUIIMHE, TIPOMBIIIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIJiepoja
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJ, TJIUIEPUH, YKCYCHasl KucnoTa). [IpupoaHble HCTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX MepepaboTku (OEH3UH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTU. [IoHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJy4Y€HHE M MpPUMEHEHHE.
CoenuHenns KkpemHuss B mnpupoje. OOmme mnpenacraBneHuss o0 okcuae kpemuus (IV) u

erMHHeBOﬁ KHCJIOTE. CI/IHI/IKaTBI, HUX HUCIIOJIB30BAaHUE B 6I)ITy, B IIPOMBIIIJICHHOCTH. Baxxneimme



CTPOUTENIbHBIE MaTepUalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30M1aCHOr0 UCNOJIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpaslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHL,
oTpakaromue (U3NYeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C O0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl W €€ COEIMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOIOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEeaKkIMH Ha Cyiab(paT-uOH W HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M MX COeINUHEHUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
[OJIyueHUe, coOMpaHue, paclo3HaBaHUWE W U3YYEHUE CBOWMCTB aMMHAaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI HA NOH aMMOHUS U (pocdaT-uoH 1 U3ydeHUe MPU3HAKOB UX MPOTCKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), H3YYCHHE MOJENeH KPUCTAJUIMUECKUX pemeéToK anMmasa, rpadura,
¢yiepeHa, 03HaKOMIIEHHE C IPOLIECCOM aJICOPOLMU PaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
yIaIéM U yCTPOMCTBOM ITPOTHBOra3a, Mojdy4yeHune, coOupaHue, paclio3HaBaHue U U3Y4EHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIUEH CHJIMKAaTHOU
MPOMBIIIICHHOCTH, PEIIEHHE YKCTIEPUMEHTAIBHBIX 33124 110 TeMe «BakHele HeMeTauTbl 1 UX
COETUHEHUS.

MeTajibl M MX COeIMHEHHUSsI

O011ast XapaKTepUCTHKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHMHU UX TOJI0KEHUS
B [lepmoanueckoil cucreme XxuMuueckux 3ieMeHToB JI. 1. MeHneneeBa U CTpOECHHSI aTOMOB.
Crpoenue MmetayoB. Metamnueckas CBA3b M METajUIMYecKash KpHUCTaJUIMYECKash pPEIIETKa.
DONEKTPOXUMHUECKUI psii HaOpsHKeHUH MeTaiioB. (DHU3MYECKHe M XHUMHYECKHE CBOMCTBa
MmetauioB. O0Iue crnocoObl NoxydeHus: MetaioB. [IoHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
pUMEHEeHHE B OBITY U TIPOMBIIIJICHHOCTH.

[lenounble MeTaJUIBL: MOJIOXKEHHUE B [leproanueckoil cucteMe XUMHUECKUX 3JeMeHTOB /1.

. MCHI[CJ]CCBE[, CTPOCHUC HX ATOMOB, HAXOKIACHHUC B NPHUPOAC. duznueckrue U XUMHISCKUE



cBOiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U TUAPOKCUABI HATpUsl U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHECHUM.

[[{erouHO3eMENBHBIE METAJUIBI MATHUN M KaJlbLUHI: I0JI0KeHKE B [lepruoanueckoi cucreme
xuMuyeckux 3neMeHToB J[. M. MenpeneeBa, CTpO€HHE MX aTOMOB, HaXOXJACHUE B IPHUPOJE.
®du3nueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlblMsl. BakHeline COeIUHEHHUs KalbIus
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmoMuHuii: nonoxxenue B Ilepumonnueckoil cucreme Xumuueckux 3nemeHtoB [l .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA ATIFOMUHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucremMe XumMudyeckux a3nemeHtoB J[. H.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHUE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
xene3a. Okcunwl, Tuapokeunsl u conu skenesa (II) m sxenmesa (III), mx cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IiaMy METAJIOB U CIIABOB, X (PU3UYECKUMU CBOWCTBAMH, H3yYCHUE
pPe3yIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUaAIOB), 0COOEHHOCTEN
B3aMMOJICHCTBHUS OKCHJA Kajbl[Msl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMaTEpPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOllecca TOPEHHUs >Kee3a B
KHUCTIOoposie  (BO3MOXHO  MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKa, *ene3a (II) u sxenesa
(IIT), megu (II), HaGmroieHNE W OMKCAHME MPOIIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATpus,
KaJusl U KaJblivg (BO3MOXHO MCIIOJNb30BaHHE BUAEOMATEPUAJIOB), UCCIEI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUSA U THIPOKCH/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeHUIe METaIJIbl U UX COCIUHEHUS.

XuMus M OKpyKamouas cpeia

BemectBa 1 Marepuansl B IOBCEAHEBHOM XU3HM 4eJIOBEKa. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuii B ObiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax H
OTPaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHNE OKPYXKAIOIIEH cpefbl (MpeAeabHas JOMyCTUMas KOHLEHTPALHs
BemecTs, ganee — [1/1K). Ponb xuMun B permeHun 3KOJIOTHIECKUX TTPOOIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIBI).

Mesxicnpedmemmuuie cea3u



Peanunzanms MeXnpeaIMeTHBIX CBs3eil PU M3yYEHHH XUMHHU B 9 Kitacce OCyIIeCTBISIETCS
qCpe3 UCIIOJIb30BAHUEC KaK O6H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHfI, TaK 1 HOHHTHﬁ, ABJIAFOIITUXCS
CUCTCMHBIMH JJIA OTACIIBHBIX NPEAMETOB €CTCCTBCHHO--HAYYHOI'O UKIJIA.

OO01ue ecTecTBEHHO-HAYYHBIC IOHTHUS: HAYYHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHHTE3, KJacCU(UKAIMs, NEPHOIUYHOCTh, HAONIOACHHE, DKCIICPUMEHT, MOJCIUPOBAHHUE,
U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MaTEPHAIIBL.

®dusuka: Marepus, aroM, O3JEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHUYCCKUIl 3apsi[, HPOBOIHHKH, IOJYIIPOBOIHUKH,
JIMIICKTPUKY, (OTOIIEMEHT, BEILECTBO, TENO, 00BEM, arperaTHoOe COCTOSIHUE BEIIECTBA, Ias,
pacTBOp, PACTBOPUMOCTH, KPUCTAITMYECKAsl PEIIETKA, CIUTaBbl, (PU3MUECKHUE BEIIMYNHBI, CTUHUIIBI
M3MEpeHHs, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, CONHIIE.

Buosnorus: ¢orocuHTe3, AbIxaHue, Ouocdepa, IKOCHCTEMA, MHHEpPAIbHbBIC YIOOPCHUs,
MHKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusi: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJIBI, IOJIC3HBIC

MCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOIIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMH M pPaCIIMpPEHUE ONBITAa ACSITEIBHOCTU Ha €€
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAUEHUs XUMHYECKOM HAyKH B J>KM3HU COBPEMEHHOrO OOIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil O MepeoBbIX JOCTHKEHHUSIX U OTKPBITHUIX
MHUPOBON M OTEYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOM,
yueOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JEATEIbHOCTH NP BHIIIOJHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBINOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJACHHE U MOCTYIKU CBOUX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABIECHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKlMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTaBISIOIINE OCHOBY JUIS
MOHMMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUsI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHS IPUPOJIbI, B3aUMOCBA35X YEJIOBEKA C MIPUPOJHON CPENOH, O POJIU XUMUU B MO3HAHUU

9TUX SaKOHOMepHOCTCﬁ;



MO3HABATE/IbHBIE MOTHUBBI, HAIlpaBJIEHHbIE Ha IMOJIyY€HHE HOBBIX 3HAHHWI MO XHUMUH,
HEOOXoAuMBIE Ui OOBSCHEHHS HAOJIOJaeMbIX IPOILECCOB U SBJICHUH, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOATEIBHON paboTHI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOCKTHONH M HCCIENOBATEIbCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHIIeM;

4) popMUPOBaAHUS KYJIbTYPHbI 310POBbSI:

OCO3HAHME IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOLIICHHS K CBOEMY 3/10POBBIO, YCTAaHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPUSATHE BPEAHBIX MPUBBIUCK
(ynotpebneHusi ainkorojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH NP OOPAILIEHUHN C XUMUYECKHUMH BEIIECTBAMU B OBITY U peaibHON KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECCHii B TpyJa pa3IudHOro poJia, yBaXKEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOU A€ITEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS IIPEAMETHBIX
3HaHUW 1O XHUMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAIbHOW TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHus C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB W MOTPEOHOCTEH, ycHemHol npodecCHOHATbHON MeATEeNbHOCTH U Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTHPOBATHLCS B MTPO(ECCHOHAIBHON Cpeie;

6) IK0JIOrM4eCKOro BOCIUTAHNS

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHMKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pOBOro U Oe30omacHoro odpasza *KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 37J0POBBIO,
0CO3HaHME LIEHHOCTH COOJIIO/ICHHsI MpaBUIl 0€30MacHOTrO MOBEAECHUS MpU paboTe C BEleCTBAMH,
a TaK)Ke B CUTYaIUIX, YIPOXKAIOIINX 3A0POBBIO M KU3HU JIIOJICH;

CIOCOOHOCTH MTPUMEHSTH 3HAHUS, TIOJTyJIaeMbIe IPU U3YYEHUH XHUMUH, IS pEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpYKAaIOUIeW MNPUPOIHON Cpenoil, /Uis MOBBILIEHUS YPOBHS 3KOJIOIMYECKOMH
KYJIBTYpBl, OCO3HaHUA INIOOANTBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe WX pelieHus
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTUIECKOTO MBIIIICHHS, YMEHUS PYKOBOACTBOBAThHCS UM B
ITO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAJIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yJIbTaTOB BBIIETSIOT 3HAYMMBIE s (OPMUPOBAHUS

MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHS, NMPUHIMUI, THIOTe3a, (akT, cUCTEMA,



MPOLIECC, KCIIEPUMEHT U JIPYroe.), KOTOPBIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
peaIMeTax | MO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEIICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MHUpa, U YHUBEPCAIbHbIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbIC, PETyJISTUBHBIC), KOTOpble oOecneunBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jloruyeckue 1ecTBUSA:

YMEHUSI MCHOJIb30BaTh IPUEMBI JIOTUYECKOrO MBIIUICHU @PU OCBOCHUM 3HAHUU:
pPacKpbIBaTh CMBICII XUMUYECKUX MOHITHH (BBIICIATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABINBATh
B3aMIMOCBSI3b C JAPYTMMHU TOHSTHSMH), WCIIOJIB30BAaTh IMOHSATHS I OOBSICHEHUS OTACIHHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUU JIJIS KIacCU(UKAIIMU XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CICJACTBCHHBIC CBSI3U MEXKIY OOBEKTAMU
U3YYEHUS, CTPOUTH JIOTUYECKUE pacCyX ACeHHs (MHIYKTUBHbBIC, NEAYKTUBHBIC, MO aHAJIOTUH),
JIeTIaTh BBIBOJIbI U 3aKJIFOUCHUS,

yMEHUE TPUMEHSATh B MPOIECCE MO3HAHUA TMOHATUA (NIPEAMETHBICE U METalpPEAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckas (GopMylia W ypaBHEHHUE XUMHYECKOH pEakIuu — TPU PEIICHUH Y4eOHO-
MO3HABATENIBHBIX 3a/la4, C YYETOM OTHX MOJEIBHBIX MPEJICTABICHUNA BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUAEMBIX ITPOIECCAX U ABJICHUAX.

ba3oBble ucciienoBare/ibCKue 1eMCTBUA:

YMEHHME HCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBHI is (OPMUPOBAHUSA THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHne OmbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TMPOBEACHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IMPOIIecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIHUIO Pa3TUYHBIX BUIO0B

u q)OpM MNpEaACTaBJICHUS, ITOJTYYaCMYIO U3 PA3HBIX HCTOYHHUKOB (HaquO—HOHYH}IpHaH JIMTCpaTrypa



XUMHUYECKOI0 COZIepKaHUs, CIPaBOYHbIE TOcoOus, pecypchl IHTepHeTa), KpUTHUECKU OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3alPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BBINIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
onpeAenéHHOro THIMA, MPUOOPETeHHE OMbITa B OOJACTH HCHOJB30BAHUA HH(POPMAIIOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOIHH, OBJIaJI€HUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMA CXEMaMH, TuarpaMMaMu,
npyrumu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCIOIb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIeq0BATENbCKOM
NEeSITeILHOCTH WH(POPMAIIHIO O BIMUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO XO35SHUCTBA U TPAHCIOPTA
HA COCTOSIHHE OKPYXKAIOIIe MPUPOIHON CPEeIbl.

KoMMmyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE IeliCTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (WIM) JUCKYCCHUU) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIMpPOBaTHL CBOM MPENJIOKEHUS OTHOCUTENIBHO BBITOJIHEHUS
MpeJIOKEHHON 3a1a4H;

YMEHHUsI IPEACTABIATH MOMyUYE€HHBIE PE3YIbTaThl IO3HABATEILHON JESATEIILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JejaThb IMPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
SKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSl y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHMKAMM B COBMECTHOW MO3HABATEIbHOU U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuyéTa
Oo0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIAS COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPHUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOATEIbHO ONPENENSITh LIeNU AESITeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BHIOMPATH
HanOosee Y3 PeKTUBHBIE CIIOCOOBI pelIeH s y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIHHO
COCTaBJIAITh WJIK KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€UCTBUI MTPU BHITIOJIHEHUH 3aTaHUI
C y4éTOM TMOJIyUYE€HHUS HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIusiX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOI'O PE3yJIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble€ B YCJIOBUU 3a/IaHUMN.

MNPEJIMETHBIE PE3YJIBTATHBI



B cocraBe mnpenMeTHBIX pe3yNbTaTOB 10 OCBOEHHUIO O00S3aTENBHOIO COJEPIKaHUs,

YCTAHOBJICHHOTO JaHHOM (exepanbHO pabodell MporpamMMoOM, BBIIEISIOT: OCBOCHHBIC

0o0y4aromMMHUCsT HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s

HpG,I[MCTHOﬁ obnactu ((XI/IMI/IH», BUJbl ACATCIBHOCTU IIO IIOJTYYCHHUIO HOBOI'O 3HAaHUA, €ro

HHTEpIIpCTAllUN, npeo6pa30BaHmo " IPpUMCHCHUIO B pa3JIMYHBIX y‘Ie6HBIX M HOBBIX CUTyallUAX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX TOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKUM
9JIEMEHT, TMPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAass M MOJIEKYJsipHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI MAcca, MaccoBasi J0JIsl XUMHUYECKOTO 3JIEMEHTa
B COCIMHEHUHM, MOJSIPHBIA OOBEM, OKCHJI, KHCJIOTa, OCHOBAaHHME, COJIb,
3EKTPOOTPUIIATENILHOCTD, CTENICHh OKHCICHUS, XUMUYECcKas peakius, KiacCu(puKaius
peaklMii: peakiMi COeIMHEHMS], PEAKLIUU PA3JI0OKEHUS, PEAKIIUN 3aMEIICHUS, PEaKLIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOW aroMma, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsE M HETOJIsipHAasi KOBAJIGHTHAs CBs3b, MOHHAs CBs3b, MOH, KAaTWOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPALlKs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH 3TH
MOHSTHUS MIPU ONMCAHUU BEIIECTB U MX MPEBPAIICHUH;

UCIIONIb30BAaTh XMMHUYECKYI) CHMBOJHUKY [UISI COCTaBi€HHS (OpMyn BemIecTB U
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;

OTIPE/ICNIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COEAMHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAAIEIKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAUMHEHMH 1o QopmyrnaMm, BHJ XUMHUYECKOW CBSI3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTMHECHUSIX;

packpeiBaTh cmbica llepuoanmyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHUMAaHWE TEPUOANYECKON 3aBHCHMOCTH CBOWCTB XWMHUYECKHX DJIEMEHTOB OT HX
nonoxeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTABa, ATOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;

OMKCHIBATh M XapakTepus3oBaTh TabmuuHylo Gopmy Ilepuoamueckoit cucTeMbl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHas moarpymnmna (A-rpymma)» u
«mmobounast moxarpymnma (b-rpymma)», Mameie W OoibIIHE TEPUOMBI, COOTHOCHUTH

0603Haqu1/1;1, KOTOpPBIC UMCIOTCS B Ta6J'II/II_IC «Hepnonnqecxaﬂ CUCTEMA XHUMHNUYCCKHX



sneMmeHToB JI. 1. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsia sapa, oOInee YHCIO 3JIEKTPOHOB H
pacnpeesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEUIECTB, IO TEIJIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHHS XUMHYECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMUMHUYECKOTO 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOM peakiiuu;

IPUMEHSTh OCHOBHBIE ONEpALUU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIEeHNE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€d — JJISl U3YYEHHUS CBOMCTB BEHIECTB M XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAy4YHbIE€ METO/Ibl IO3HAHMSI — HAOII0AEHUE, U3MEPEHNE, MOJIEIINPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

cleoBaTh IpaBWJIaM IIOJb30BAaHUS XUMHYECKOM TMOCyI0M U  J1abopaTopHBIM
000py/s0BaHUEM, a TaKXke IpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
HMHCTPYKIIUSMU MO BHIMOTHEHUIO Ja00PaTOPHBIX XUMUYECKUX OTIBITOB IO MOJYUYEHHUIO U
coOMpaHUIO Tra3000pa3HbIX BeIIECTB (BOAOpPOJAa W KHCIOpOJa), MPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JT0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MIPOBOAMTH XMMHUYECKHE SKCIEPHUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U

KHCJIOT C IOMOIIIbKO UHANKATOPOB (J'IaKMYC, q)eHOJ'I(I)TaJ'IeI/IH, MCTHUJIOPAHXK U z[pyrI/Ie).

K KOHIY 06y‘IeHI/I${ B 9 kiacce MNPEAMCETHBIC PE3YJIbTAThI HaA 0a30BOM YPOBHE HOOJI’KHBI

oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSTHI: XMMHUUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KaTHOH, aHUOH, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCT,
AJIEKTPOOTPHUIIATEIFHOCTD, CTETICHh OKHCIICHUS, XMUMHYECKas pPEeaKIius, XUMHUYECKas
CBsI3b, TETNIOBOUM d(PPEKT peakluu, MOJb, MOJSPHBI 00BEM, PacTBOpP, INMEKTPOIUTHI,
HEDJIEKTPOIIUTHI, DIEKTPOTUTHYECKAsT TUCCOLMAIUS, pEeaKlUd HMOHHOTO OOMEeHa,

KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEeaKlIUH,



OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH,  OKHUCIHUTENIb,  BOCCTAHOBUTEIb,
OKHCIICHHE€ ¥ BOCCTaHOBJECHHE, AIJIOTPONUs, aM(pOTEpHOCTh, XHUMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOPPO3Us
METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peakluH, MPEeAesIbHO JIO0IyCTUMas
koH1eHnTpauus [1JIK BemecTsa;

WJUIFOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IOHATUM U NPUMEHSTH 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpENENsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAMJIEKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIaccy coeluMHeHH 1o (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYECKasl) B HEOPraHMYEeCKHX COCIMHEHUSX, 3aps/l HOHA MO XUMHYECKON
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoaunueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJaBHas noarpynna (A-
rpynmna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U OGONbIINE MEPUOJIBI,
COOTHOCHUTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMUYECKON TabIHUIIe, C YUCIOBBIMU
XapaKTEepUCTHUKAMU CTPOCHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl Aapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEICIICHHE UX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0miye 3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB 3JE€MEHTOB M HUX COCJUHEHUH B
npezesiax MajiblX IEPUO0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHUE BEIIEeCTBA, XUMHUECKHE
peakuuu (10 YHUCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIICHNSI XUMHUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckrue XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/as OMKUCAHUE MPUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIITh YPABHEHHUS HJICKTPOJUTHYECKON TUCCOUAIIMU KUCIIOT, IEJI0YEd U COJIEH,
MOJIHBIE U COKpPAIIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPXKJAIOIINX CYLIECTBOBAHME T'€HETUYECKOM CBA3M MEXAY BEIECTBAMU

Pa3IUYHBIX KJIaCCOB;



PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINI IMMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1Mo (HopMylie COeMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

coOnrofaTh TMpaBuia TMOJb30BAaHUS XHMMHUYECKOM TMOCYyIol U 1ab0paTOpHBIM
o0opyIoBaHMEM, a TakKe IMpaBHUja OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO T1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYUYECHUIO U
coOupaHHIo ra3000pa3HbIX BEHIECTB (AaMMHUaKa U YTIIEKHCIIOTO rasa);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMuI-, WOAMI-, KapOoHat-, Qocdar-,
CWIHKAT-, Cylnb(}ar-, THIPOKCHJ-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI H3YYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYCCKHUX BEIICCTB;
MPUMCHSTh OCHOBHBIC OIEPAIIUU MBICIUTEIBLHOW NEATSIHPHOCTH — aHAU3 M CHUHTE3,
CpaBHEHHE, O000O0IEHHE, CHCTEMATH3AIMI0, BBISBICHUE MPHUYNHHO-CIICICTBEHHBIX
CBs3€M — Ui M3y4YCHHs] CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIMid, €CTECTBEHHO-
Hay4YHbIE METObI IO3HAHUS — HAOIIOICHHIE, U3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPHUMEHT

(peasbHBIN U MBICJIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KouuyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

YyesoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsatue o kucinorax 2 | bubmmnoreka HOK

' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bubnunorexa LIOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 1 | 1 bubmuoreka [IOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bubnuorexa [IOK
31 XMHiI;ZZ‘;K:::HC?pZT}f;eH 1. ! https://m.edsocL).Iru/7f4l8370
aToMa
XUMUYECKas CBA3b. Bu6morexa LIOK
3.2 Oxuciurenbro- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTEJIbHBIC PEAKIIHU
Hroro mo paszery 15 Effffﬁ:fig%mmm
PeszepBHoe Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [JOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no paszneny 25




Paznen 3. MeTaJIBI M BX COETUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Konrpoabnbsie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboTHl B 1a00paTOPUU U IPUEMBI | 1 bubnnorexa [JOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa HOK
! . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
but6mmoreka [IOK
6 ATOMBI ¥ MOJICKYJTBI 1
Y https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BENIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c¢
bub OK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 nosmorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BaientHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue 1 XUMHYCCKHUE SIBJICHUS. bubmmoreka [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM brbmmorexa [TOK
yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKIHi (COeTMHEHUS, PA3IOKEHUS bubmmorexa OK
P P : https://m.edsoo.ru/ff0d334
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnunorexa LIOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHCIOPOI — SJICMEHT 1 https:/m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubamorexa LOK
POAA Lpeaith . https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoObl MoTy4eHust KUCIOPOa B
23 nabopaTopuu iqn OMBII_HJ'IerHOCTI/I bubmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS . a, CIIOCOOBI Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe bubnuoreka [IOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dOusndecKknue U XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsiTHE O KMUCIOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3Yy4YEHUE €ro CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

0 Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [TOK

BH

P "p B o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [Tonstue 06 bubmmnoreka HOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
«IIpurotoBieHre pacTBOPOB C bubnmoreka [JOK

38 . . .
OIpeAEIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbhas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaIs, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI nganIc)KI/Ie bubmorexa [IOK
. v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJIacCaMH HEOpPTraHWYeCKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06001IeHre U CUCTEMAaTU3 A bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHYECKUX 3IeMEHTOB. [IoHsaTHE O bubmmorexa OK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
MeneneeBa
53 [Iepuopapl, rpymmsl, TOATPYIIILI bubmmorexa [TOK
PHOJBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aTOMOB 2J1eMEHTOB [leproanueckoi buGnuorexa [IOK
p https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIH, MeIaror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
53 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnmoreka [JOK
XAUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 HMonHas xuMuueckas CBI3b &
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHast XMMHYECKas bubmuoteka [JOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanentHas nenosnsipHas 1 bubnmnoreka HOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubnmorexa [IOK
62 C 1
TCMCHb OKUCIICHHIA https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC | bubnuorexa [IOK
peakuunu https://m.edsoo.ru/00adb076
bubnunoreka LIOK
64 1
OKUCHMTENN W BOCCTAaHOBHTEIH https://m.edsoo.ru/00adb076
KourponsHas padora Ned o reme
65 «Ct (I'))eHI/Ie aT(I))Ma XuMu4yeckas 1 bubmorexa HOK
p ' https://m.eds00.ru/00adb486
CBSI3b)
66 PezepBHblit ypok. O6001eHue u 1 Bbu6mmotreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U | bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHelIit ypok. O6001IeHNE 1 | bubnmoreka [JOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuit 3aK0H.

| [lepuoanueckas cucrtema | Bbu6mmotreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bu6nmorexa LIOK
HEOPraHU4YE€CKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4yeckoil CBSA3U U THIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 Kiacca»

6 Krnaccudukanusa XuMuueckux ! bubmuorexa [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LHOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

2 ITonsiTHE O XUMUYECKOM | but6mmorekxa [IOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28c




Ha CKOPOCTb XUMUYECKOW peaKkuu
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

qucconuanus. XuMU4ecKue
peaKIu B paCTBOPaX»

OKHCIUTETBHO- bubnunorexa LIOK
9
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nccorranu. CHIbHBIE U ci1a0ble buGnuorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIiui buGnuorexa [IOK
P beakd hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLINAINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTaBIECHUI 00 bubnuorexa [IOK
bes 5 hitps://m.eds00.ru/00add8b2
AIEKTPOJIIUTUYECKON JUCCOIHAITTT
14 IlonsTue o ruapoanse coje bubnuorexa [IOK
P hitps://m.eds00.ru/00add9d4
s O06o001meHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX Bubmrorexa OK
P https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [JOK

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




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUECKHE CBOMCTBA Ha IIpPUMEpPE bubmmorexa LOK
PHMEP https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmnorexa HOK
’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHCHHE
[IpakTuueckas pabora Ne 2 o teme
20 «[Tonyuenne COIIHON KUCIOTHI bubmorexa HOK
yi N _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUY CEPHI.

3 Haxoxnenue cepbl u € bubmuoreka [IOK
COECIMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBOa0OpO, CTPOCHHE,

P P P bu6mmoteka IIOK
24 ¢busnyeckue 1 XUMHUYECKHUE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcupl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckrue 1 XuMHUYeCKHe Bubnmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CItoco0a bubnmoreka [JOK

IMOJIYUYCHUA CepHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpY’Karolel cpeJibl
COCJIMHEHUSIMU CEPbI

Brruncienue MmaccoBoy 10U

bubnunoreka LIOK

27
BBIX0J1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA- Bl A30T,

28 acnrpoycri aHeHue B IIPUPOE bubmorexa LIOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeea6
(hU3UYECKHEe U XMMUYCCKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, IMTOIYUCHHE bubmorexa HOK

> OV https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonmyuenne aMMHuaka, U3ydeHue bubmmorexa LOK
yqu » M3V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bu6nmorexa LIOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 no0peunii. XUMHUYECKOE bubnmorera OK
yRoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEel Cpebl
COEINHEHHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((i))Ta ®¢)IE3I/I(‘162:KI/IC " bubnmorexa LOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHuil. 3arpsa3HeHue
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupoie, Gu3nIecKue u buGnnorexa [IOK
PHPOAC, 4 hitps://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pu3nveckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHUE IIPOOIIEMBI buGnuorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 YroapHas KUCIIOTa U €€ COJIU buGnuorexa [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
33 "[losrydeHne yrieKucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubnmorexa OK
p https://m.edsoo.ru/00ac054¢e
COEIMHEHMSX YIiiepo/ia
bu6mmoteka IIOK
40 Kpemunii u ero coequHeHust
p A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
A1 Pemrenne skcnepuMeHTAIBHBIX bu6muoreka [JOK
3a7a4 1o TeMme «Baknaeiimue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUIY
KonTponbnas padora Ne3 no teme
. bubnuotexa [JOK
42 «Baxuelnme HeMeTayUIbl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0e18




OO6m1as XxapakTeprucTrKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
MeTaJunyecKas Kpucrajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHAYECKUAH DS, Bubmiorexa OK
p . A https://m.edsoo.ru/00ael 156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MmetauioB. Criasel. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael 156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IlonsTue o0 KOpPO3UU METATIIOB bubnmorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47 €JIOYHBIE METAIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIE METAILITBI — bubmuoreka [IOK
KaJILIIUA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxxuelinme coenMHEHNS KAJIbIU bubmmorexa TIOK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
57 JKEcTKOCTh BOMBI U CITIOCOOBI €€ but6mmorekxa [IOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABI M METOJEI €8 bubnmnorexa HOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6nmoreka [IOK
>4 AdrOMHHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, TMAPOKCUIBI U COTU bubnuorexa [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o01IeHre ¥ cCHCTeMaTH3aIus
3HAHUI
ITpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a71a4 110 TeMe «BakHenme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIU OJUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoreka [OK
COACPKUT MpuMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JM BBIXO/a TIPOIYKTa
peakmmn
61 O060061IeHre U cucTeMaTH3alus
3HAHUI
KonrtponsHas pabora Ne4 o reme
62 «BaxkHeume MeTaiIbl U UX

COCOAUHCHUA»




63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3sHEHUE | bubmmoreka [JOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHue 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o011eHuE U | Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O6001eHne u | bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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