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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @T'OC OO0, a takke Ha OCHOBE (hemepanbHON
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIUU MPENOIaBaHMsI Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOMUXCS CPEIACTBAMH YUEOHOTO TIpEIMETa, YCTAHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJICPKaHMUsI, PEKOMEHIYEMYIO MTOCIIeI0BATEILHOCTD N3yICHUS
XAMUU C Y9ETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiiu
TpeOOBaHMH K pe3yJabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTeNbHON MpPOrpaMMbl HAa YpPOBHE
OCHOBHOTO 00rmIero oOpa3oBaHus, a TaKkKe TPeOOBaHWI K pe3ylbTaTaM OOydeHHUS XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITFHOCTH
00y4JaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWe XUMHH CITY)KHT OCHOBOW JUTs JOPMUPOBAHHSI MHPOBO33PEHHSI 00YUJarOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIEM  YCTOMYMBOTO pPa3BHTHSI YeJOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3alii BO3MOXXHOCTEN JJIsi caMOpa3BUTUS U POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHalbHOM IS TEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

CrocoOCTBYeT (OPMUPOBAHMIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro MpeMeTa, KOTOPBIH SIBIISETCS MeIaroruuecky aanTHPOBAaHHBIM OTpaKeHHEM 0a30BO
HayKH XUMUU Ha OMPE/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yUaIOUIUMUCS CHCTEMbI TIEpBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU H
HEKOTOPBIX OTJEIBbHBIX 3HAUUMBIX TIOHATUN OPTaHUYECKON XUMUU.

CrpykTypa coiep:KaHus MPOrpamMMbl MO0 XUMHUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYPHO OPTaHM30BaHbI IO MPUHIIUMITY TMOCIEAOBATEILHOIO PA3BUTHUS 3HAHWW HA OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHHsI O CTPOCHHH aTOMa U XUMHUYECKOW CBSI3HU; MPEICTABICHUI 00 IEKTPOIUTHUECKOM
JMCCOLMAIIMY BEILIECTB B pacTBOpax.

Teopernueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYrOMY, BBITTOJTHSIS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IPAKTUIECKOTO
MIPUMEHEHUSI U TIOJyUEHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XMMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHMS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MIPOUCXOIUT C IPUBJICUEHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX TpeAMeToB: «OKpyKaromuii
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ Pa3BUTUU T[O3HABATEIbHBIX YMEHHH M HMX MNPUMEHEHHH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUCHHE
pUOOpENH TaKue 1EeH, Kak:

— (popmMHpOBaHUE MHTEIUIEKTYalbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HAaNpaBJICHHOCTh OOYYeHHs Ha CHCTEMaTHYecKoe MpUoOIIeHHe OoOyJyaroumxes K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  NEATENIBHOCTH,  HAyYHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX HPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PYyHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH, B TOM
YHCIie YMEHHUI OOBSACHATH U OLICHUBATH SBICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3Ysl 3HAHUS U OTIBIT,
MOJIyYEHHBIC MPU M3YyYCHUH XUMUU, MPUMEHATh UX MPU PEIICHUHd MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOU IESATENBHOCTH;

— (GopmupoBaHue y 00y4aromUXCcsi FTyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHHS LIEHHOCTH
XUMUYECKUX 3HAHUHU Ui BBIPAOOTKU SKOJIOTUYECKH LIE1eCO00pa3HOro MOBEJCHHUsSI B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH MPUPOIHON
Cpelsl;

OO1iee uncio 4acoB, OTBEAEHHBIX I M3y4EHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COILEPKXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HaykK. Teina u
BemiecTBa. Du3nueckue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue BeiecTB. [lonarue o metomax
no3HaHus B xumuu. Yucteie BemecTBa 1 cMecH. CriocoObl pa3ieiieHus: CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMIOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMmHash Macca. OTHOCUTENbHAsh MOJICKYJspHAas macca.
MaccoBast 107151 XHMUUYECKOTO 2JIEMEHTA B COSAMHEHHH.

KonnuecTto Bemecta. Mousib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

dusznyeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiaccuukanus XMMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKEHUS, 3aMEICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMu palbOThl B JIaOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (pr3nyeckux (TIaBJIeHUE BOCKA, TasSHUE JIba,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE 1
OTHCaHKE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakiuil (pa3noKeHue caxapa, B3auMOoAeHCTBIE
CEPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuga meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE KeJe3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pas3aesieHusl CMecei:
C TMOMOIIBI0O MarHuTta, (UIbTPOBAaHWE, BbIMApUBAaHUE, AUCTUUIALMS, XpomaTorpadus,
MIPOBEJICHUE OUYMCTKU MOBAPEHHOM COJNM, HAOIIOACHHE U OINMCAaHUE PEe3yJbTaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEeKYI
(IIapocTepIKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3ieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcugpl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupoie. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, O5K30- U
SHAOTEPMHUUYECKUE peaKuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpocToe BemecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, hrusndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. Kuciotel u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelneHHsle u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOJHBIX BojA. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJI.



Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKUe U XMMHUECKHUE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHMN: HIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanmil. ®Pu3HUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kuciaor. Ou3nuecKkiue ¥ XUMHUECKUE
cBoiicTBa kuciaot. P aktuBnoctu metamwioB H. H. bekerosa. [losryuenue kucnor.

Conu. Homenknarypa coneil. ®uznueckue U XMMUYECKHe cBoMcTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIepKaHus KUCIOpoia B BO3JlyXe, MOJydeHHe, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), 0O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB W OIMCAaHHE MX CBOICTB, MOJy4yeHHE, coOupaHHe, paclo3HaBaHUE U
M3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJH30BAHUE BHICOMATEPHAIIOB), HAOI0IEHNE 00Pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIE€ZJOBaHHE OCOOEHHOCTEW pacTBOPEHHUS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEPUAJIOB), MCCIIEOBaHHE OOPa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJ0/IeHNe M3MEHEHHs] OKpPacKM HWHIUKATOPOB B pacTBOpax KHUCJIOT U IIeJ0Yell, u3ydyeHue
B3anMoieiicTBus okcuaa meau (1) ¢ pacTBOpoM cepHOI KUCIIOTBI, KUCIOT ¢ METaJIAMH, PEAKITUA
HEWTpaIN3alNH, OJy4YEeHNE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHUE OJHOTO METAJlIa APYTHUM
W3 pacTBOpa COJM, PEHIEHHE SKCHEPUMEHTANBbHBIX 3aJad N0 TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBbie MOMBITKY KIACCU(PHUKAIIUN XUMUYECKUX JIEMEHTOB. [IoHATHE O TpyIIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIEIOUHO3EMENbHBIE METAILIbI, TaJIOTE€HbI, HHEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa xumuueckux dsnemeHtoB [l M.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX si7iep. M30Torbl. DieKTpoHbl. CTpOEHUE 3JEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmueckoii cuctemsr JI. .
MenneneeBa. XapakTepuCcTUKa XUMHUYECKOTO AJIEMEHTa MO €ro noyiokeHuto B Ilepronnueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pPaJuyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METANTNYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.

3nauenue Ilepuonuueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX HJIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTtuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.



XuMugeckas CBSI3b. KoBanenTnas (nmossipHast u HETOJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenb okuciienus. OKMCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [Iporiecchl okucienus
1 BoccTaHoBJNeHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpAaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meoswnpeomemmoie ceasu

Peanu3arus MeXIpPEMETHBIX CBS3CH MPU U3ydEHUH XUMHH B § KJIacce OCYIIECTBISETCS
gepes UCI0JIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHIATHMN, TaK U TIOHSITHMA, SBIISTOIIIXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO6mue ecTecTBEHHO-HAYYHbBIC TTOHATHS: HAYUYHbIN (aKT, TUTIOTE3a, TEOPUSs, 3aKOH, aHAJIN3,
CUHTE3, Kiaccudukanus, MNePUOJUIHOCTb, HAOIMIOACHUE, OKCIEPUMEHT, MOJIeTUPOBaHUE,
U3MEPEHUE, MOJIENb, SIBJICHHE.

dusnka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUJ, H30TOIHI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsij, BEIIeCTBO, TeJ0, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBa, a3, (HU3WYECKHUE BEIUYHMHBI, CAMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢portocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHBIE TIOPOJBI, TIOJE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUMHYeCKasi peaKIus

ITepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTM B M3MEHEHHWU CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KalblMsi U HUX COCIMHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucteMe U CTPOSHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAILUTMUECKON PEIETKU U BUIa XUMUYECKON CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHYECKUX pPeakIfil M0 pa3lIu4HbIM MpH3HAKaM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (HEKTY, 0 U3MEHEHHUIO CTENIEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTMMOCTH, MO0 YyYacTHIO KaTainuzaTopa). OK30- H
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. [loHarue o xuMuyeckom paBHOBeCHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON
PEaKIuu 1 MOJI0KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCANTENFHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTENbHOU peakuuu. COCTaBlIeHHE YPaBHEHHH OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DINEKTPOJIUTHl U HEDEKTPOJUThl. KaTHOHBI,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakuun moHHOro ooMeHa. YciaoBHs NMPOTEKaHUs PEaKLUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHMS peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUI U COJiell B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLUALMU
KHCJIOT, IIeJIouel U coJiel (BO3MOKHO MCMOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHHE Ta3a, 00pa3oBaHHE BOJbI), ONBITOB, MILTIOCTPUPYIOIIKUX HMPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIX peakluil (FOpeHue, peakluu pa3ioXKeHHUs, COCAUHEHUs), paclio3HaBaHUeE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne M (pu3Mueckrue CBOICTBA MPOCTHIX BEIIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBrue Xjaopa 1 XJIOpOBOJAOPO/Ia HA OPraHU3M YesIoBeKa. BaxkHeiire X1opubl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPOIHbIE MOJUGUKAILIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak MpecTaBUTENs Kjlacca KUCIIOT U crienudurueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a MOJIy4eHUs: CEpHOM KUCIOThI. [IpuMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxxaeHue cepel u eé
COEJMHEHUH B mpupojie. XUMUUECKOE 3arpsi3HEHHE OKPY)KAIOLIEH cpe/ibl COeAMHEHUSIMH Cepbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHHSA. A30T, pacopoCTpaHEHHWe B MpUpoie, (HU3UYECKHE WU
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMHU4ecKoe 3arpsi3HeHne OKpYXKaroIled cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHBIE
JOX/IM, 3arps3HEHHe BO3JyxXa, MOuYBbl M BOJ0EMOB). Docdop, ammoTponHble MOAU(UKALUN
dochopa, puznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciorta,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lMcnosnp3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 531eMeHTOB |VA-Tpynmbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, Gu3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUe U XUMUYECKHE CBOWCTBA, ACWCTBUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIUICHUS KIMMarta, MapHUKOBBIM 3¢ ¢eKT. YTrojapHas KHciIoTa u eé
ConM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, IMOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBL. Vcroib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIJepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TNINLIEPHUH, YKCYcHas KucioTa). [IpupoiHbie HCTOUYHUKN
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHl UX epepaboTKU (OEH3UH), UX POJIb
B OBITY U IpOMbIIIIEHHOCTH. [IoHsTHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaxX, OeNKax,
VJII€BOAAX — M MX POJM B JKU3HM 4YeloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX U
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBOU kucaote. CHIIMKATHI, UX UCIIOJIH30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHeime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKCnepumenm:

M3y4YeHHe 0O0pa3I[0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOICTBA rajOreHOB UM MX COEAUHEHMH (BO3MOKHO
WCII0JIb30BAHME BHUEOMATEPHANIOB), O3HAKOMIJIEHHME C oOpa3uamu XJIOpPUAOB (TaJOreHHIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yUeHHE XUMUYECKHX CBOWCTB pa30aBJICHHON CepHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U GochOpHBIX ynoOpeHui,
MoJIyueHue, COOMpaHHe, paclo3HABAaHUE M U3Y4YCHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3ZMOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUANIOB), H3YYCHHE MOJIENed KpUCTAUIMYECKHMX pemeéToK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTHBOrasa, MoJiyuyeHue, cooupanue, pacrio3HaBaHUe M U3y4eHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MpPOBEACHHE KAueCTBEHHBIX peakIii Ha KapOOHAT M CUJIMKAT-HOHBI H
U3Y4YEHHE IPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKLUUEH CHIMKAaTHON
MIPOMBILIJIEHHOCTH, PEIICHHE HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHel e HeMeTalIbl U UX
COCIUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO01as XapaKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUU MX TIOJIOKEHUS
B llepumoanyeckoin cucremMe xumuueckux snemMeHtoB . M. MeHnneneeBa U CTpoeHUsT aTOMOB.



Crpoenue meramioB. Meraminueckas CBs3b M METAUIMYECKass KPUCTALIMYECKas peneTka.
DNEeKTPOXUMHUYECKUN psJl HampsokeHUM MerauioB. DuU3MYecKHe M XUMUYECKHE CBOMCTBA
MetauioB. OOmMe crmocoObl MoTy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
cnocoObl 3almMThl UX OT Koppo3uu. CIutaBel (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[lesrounbIe MeTaLIBL: TIOJ0KEHUE B [lepronueckoi cuCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupone. OuU3nuecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
@uU3NYeCKe U XMMHUYECKUE CBOMCTBA MarHus U Kanblus. BaxkHelme COCAUHEHHS KaJlbIUs
(oxcun, rumpokcua, cou). KECTKOCTb BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHIA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
xkene3a. Okcuapl, runpokcuasl u conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJblUsi W HATpus C BOAOM (BO3MOXHO HCIIOJIb30BaAHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aIIOMUHUS, LUMHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJIOMHHHS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMe «BakHel1ne MeTabl U UX COCTUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImip Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHUYECKOe 3arpsi3HEHHE OKpYKarolel cpebl (MpeaenbHas J0MyCcTUMAasi KOHIICHTpAIHs
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUarbl).

Mescnpeomemmnuoie céazu

Peanuzamus MexnpeaAMETHBIX CBA3EH MPU U3YYEHUH XUMHH B 9 Kjacce OCYIIECTBISIETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SIBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO01ue ecTecTBEeHHO-HAYUHBIE MOHSATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAIIU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.



@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTb, KPUCTATUINYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BEIUYUHBI, €THHHILIbI
M3MEPEHHUs, KOCMUYECKOE MMPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: atmocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
WCKOTIa€MBbI€, TOILUINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHS XMMUHU B €JMHCTBE Y4COHON M BOCIUTATEIIHHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COLMAIN3AINY 00yJaromixcs.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHHAX 00 ycTpoiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOW M JPYrMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMOIIOMOIIN B MPOLECCE ITOH y4eOHOH AEATENbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBE/ICHHE M MIOCTYIIKY CBOUX TOBAPHIICH C TIO3ULIUH HPABCTBEHHBIX U IIPABOBBIX
HOPM C y4ETOM OCO3HaHHMsI MOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEJACTABICHHS O BEIIECTBE M  XMMHYECKOH  peakimuu,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
HNOHMMAaHUS CYIHOCTH HAYYHO!H KapTHHBI MUPA, TIPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS NPHUPOJIBI, B3aUMOCBS3SX YeNIOBEKA C MPUPOJHON CPEoil, O PO XUMHH B IO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIIPABOYHON JIUTEPATYPOU, MOCTYIHBIMH TEXHHUYECKHMMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBIH 00pa3 >KU3HH, OCO3HAHME TMOCIEACTBHA M HENPHUATHE BPEAHBIX MPUBBIYCK
(YymoTpeOneHus: ankoroJis, HApKOTUKOB, KypeHUs), HEOOXOIUMOCTH COONIOJCHUS TPaBUI
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealibHOM KU3HH;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXKEHHUE K
TPYAY U pe3ynbTaTaM TPYJI0BOU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS ITPEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, yCHEmHON MNpo(hecCHOHANBHOW IESTeIBbHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TAaK)KE€ B CUTYalMsIX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MIOCPECTBOM METO/I0OB XMMHH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMbIE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOIIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM IS TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENIATH UX XapaKTepHbIe IPU3HAKU, YCTAHABIUBATD
B3aMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(hakTOB U SBICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, yCTaHaBIMBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MPeoOpa3oBbIBaTh IIUPOKO
MpUMEHSEMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUECKUX BELIECTB U
XMMHUYECKUX PEaKUUU, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:



YMEHHE WCIOJB30BaTh MOCTABJICHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUSA, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, AHATTM3UPOBATh U UHTEPIPETUPOBATH WH()OPMAIIHIO PA3TMYHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI U 3aIPOCHI MIPH TIOUCKE U 0TOOpe HH(DOPMAIIHH U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO HMCIIOJI30BAHMS PA3TMUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipollecce Yy4eOHOW W WMCCIeNnoBaTeIbCKOU
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe Auasiora W (WIM) JOUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubomee 3(GeKTUBHBIE CITOCOOBI pelIeHNs y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIbHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIM MPU BHITIOTHEHUH 33 JaHH
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asBICHHOH 11€7H, YMEHHUE UCIOJIBL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeyiaraéMble B YCIOBUH 3a/IaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld TPOrpaMMoOil, BBIIEISIIOT: OCBOSHHBIC



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeHCTBHH, cnenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHAs M MOJIEKyJIsApHas wacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MAacCOBast J0JII XUMUYECKOTO AJIEMEHTA
B COCIUHEHUH, MOJSIPHBIM 00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKkIHii: peakiuy COSUHEHNs, PEAKIINH PA3JIOKEHUS, PEAKIIUN 3aMEIEeHUsI, PEaKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS (OPMYyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTIpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOH CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucCTEME, 3aKOHOB COXPAHEHUsS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», maneie U GoJbIIME MEPUOMAbI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHCIO JJIEKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUIN B PA3IMYHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIEC OIEPAIlMU MBICIIUTEILHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAaHKE,
SKCIEPUMEHT (pEaJbHbI U MBICICHHBIN);

ClIeIOBaTh IMpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W  J1ab0paTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOTHEHHIO JTJA00PATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTY4ECHUIO U
COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHosdraaenH, METUIIOPAHXK U JPYTUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJIEHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIMyeckas), KpUCTAJUIMYecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIUKY JJISi COCTaBlIeHHs (OpMyJ BEHIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysnaaMm, BUJI XUMUYECKON CBA3M (KOBaJEHTHAs, WOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbici [leproguueckoro 3akona [[. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJUUECKON TaOIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sapa,
oO11ee YMCI0 AIEKTPOHOB U paclpeeseHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSTD
oOmye 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB 3JE€MEHTOB M HX COEJUHEHUN B
IIpezienax MajbIX EPUOJIOB U IVIABHBIX MOATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIONIUX XUMUYECCKUX PEAKIUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEUIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaKKe IMpaBHJa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMUYECKUX OTIBITOB TI0 MOJTYYSHHIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIOINE KaUeCTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENBHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

JuexkTpoHHbie (UG poBbIe) 00pa3oBaTeIbHbIE
pecypcsbl

Paznen 1. HepBOHa‘laﬂbele XUMHUYECCKHEC TTIOHATUSA

XuMuss — BakHas 00J1acThb

1.1 €CTECTBO3HAHUS U MPAKTHYECKOI 5 bubnunoreka [IOK https://m.edsoo.ru/7f41837c
JEATETbHOCTH YeIOBEKA
1.2 BeiiecTBa U XMMHUYECKUE PEAKIIUH 15 bubnunoteka [IOK https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Paspen 2. BaxHeiiume npeacraBuTe/ M Heopra

HHUYCCKUX BeHIECTB

2.1 Bosayx. Kucnopoz. Towsie 06 6 bubGnuoreka IIOK https://m.edsoo.ru/7f41837c
OKCHJaX

2.2 Bogopox Lowsrie o xuciorax 1 8 bu6nuoreka IIOK https://m.edsoo.ru/7f41837c
COJIAX
Boga. P ! o

2.3 A8 FACTBOPBL. HIOHATHE 0 5 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
OCHOBAHMUAX
0)

2.4 CHOBHDIC fﬂ Acchl Heopratieciax 11 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
COCANHCHUHU

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckunx 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.

Xumn4ieckasi cBsi3b. OKHC/IHTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu

3.1

[Iepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

7

bubnuroreka LIOK https://m.edsoo.ru/7f41837¢



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

XUMUYECKuX deMeHToB 1. Y.
MemnpneneeBa. CtpoeHue atoma

Xumnueckast cBA3b. OKHUCIUTEIBHO-

3.2 BOCCTAHOBHTELHBIE PEAKII 8 bubmuoreka IJOK https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 15 bubnunoreka LIOK https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubnunoreka [IOK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

HaumenoBanue pa3xaejioB U TEM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (LM(pPPOBbIE)

Ne n/m
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypChl
Paznes 1. BemecTBo U XuMH4YecKne peakuuu
[ToBTOpEHue u yriydienne 3HaHUN bubnuoreka [JOK
1.1 5)
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 bubnuotexa [JOK
' XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XapaKTepUCTHKAa XUMHUUYECKHUX 4 bubnuoteka [JOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
- 0661112;{ xapa\lflTAexpncha xgznqeczlx . BuGnnorexa LIOK
. 3JIEMEHTOB -TPYIIIIBL. au
Pyl P https://m.edsoo.ru/7f41a636
COeIMHEHUS
s | S — | o
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCMHEHUS
Ve Obmas xapr/szHcha X;/I,MI/I‘ICCKI/IX . BuGmmnorexa LIOK
. JJIEMEHTOB -TpyNIbl. YTIIEpoa U
. pynt post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pa3gen 3. Merajliibl 1 UX COeTUHEHU S



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

31 06 . o 4 bubnunorexa LIOK
. B
HIHC CBOMCTRA METaLT https://m.edsoo.ru/7f41a636
3.2 B . al COCIIIE 16 bu6mmoreka [JOK
. T bl U UX HNHCHUA
PRHCHILHAE METAILT A https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
41 BeniectBa u maTrepualbl B KU3HU 3 bu6mmoreka [IOK
' JeJI0BeKa https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
bu6moreka [IOK
PesepBHOE Bpems 3

https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 8 ximacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3natenscTBO «lIpocBenienne)

8 KIIACC

Xumus. 8 knace/I"adbpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKimoHepHOE 00IIECTBO
«M3parenscTBO «IIpocBenienue;

Xumus 8 kiracc. Xumust 8 kinace: yaeonuk / O. C. ['abpuensH. — 8- m3a. mpepad. — M. :
Hpoda, —2019 r. 287 c.[1] c.: un. - (Poccuiickuii yaeOHUK).

ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 knacce/I"abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A., AKITmoHEpHOE 0011eCTBO
«M3parenscTBO «IIpocBenienuey;

Xumus 9 kinace: yueOnuk / O. C. I'aGpuensia. — 7-e uza. npepad. — M. : JIpoda — 2019 . 319,
[1] c. un. (Poccwuiickuit yueOHHK)

ISBN 978-5-358-21507-8

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

8 KIIACC

1. B momomrs mkonmpHOMY yuutento. M. FO. I'opkoBenko «IToypounbie pa3paboTKH Mo XUMUHN
k yueOonukam: O. C. I'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pyasutuca, @. T
®enpamana» 9 knacc. «Bako», Mocksa 2005 T.

2. B momomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusi». [Tocodue s
IIKOJILHUKOB CTapIIUX Ki1accoB u noctymnarmux B BY3s1. [Ipoda, Mocksa 2005 T.

3. B nomoms abutypuenty. P. A. Jluaun, B. A. Monouxko, JI. JI. ArnpeeBa «Xumusy». Jns
IIKOJIBHUKOB CTapUIMX KJIACCOB U noctynaromux B BY3sl. Teopernueckue ocHoBbl. Bonpockl.
3amaun. Tectsl. [Ton penakuueit npodeccopa P. A. Jluguna 3 — e uznanue, ucrpaBjaeHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensu O.C. IIporpamma Kypca xumuu a1 8-11 kiraccoB 001meo0pa3oBaTeIbHBIX
yupexaeHuii. — M.: Jlpoda;

5. T'abpuensa O.C. Xumusi: 8 kiacc : yueOHUK 17151 0011e00pa30BaTEIbHBIX YUPEIKICHUN. —
M.: Ipoda.

9 KJIACC

1. B nomomup mikosnsHOMy yuutento. M. FO. I'opkosenko «Iloypounbie pa3paboTku o XUMUU
k yueOHukam: O. C. I'abpuensna; H. . Conunna, M. I1. Canuna; I'. E. Pynsutuca, @. I
®enpamana» 9 knacc. «Bako», Mocksa 2005 T.

2. B nomoms abutypuenty. O. C. I'abpuensn, . I'. OctpoymoB «Xumus». [locobue ans
IIKOJIBHUKOB CTAapIIMX KjaccoB U noctymnatouiux B BY3e1. poda, Mocksa 2005 r.

3. B momomurs abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». J{ns
IIKOJIBHUKOB CTapIINX Ki1accoB U noctynawmux B BY3s1. Teopernueckue ocHOBBL. Bonpochl.
3amauu. Tectsl. [Tox penakiueii mpogeccopa P. A. JIuauna 3 — e uzganue, UCIIpaBIEHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensu O.C. IIporpamma kypca xumuu Juig 8-11 xknaccoB o0mieo0pa3oBaTeIbHBIX
yupexaenuil. — M.: lpoda;

5. Xumus 9 knacc: yae6nuk / O. C. I'abpuensH. — 7-e u3z. npepad. — M. : Ipoda — 2019 1.
319, [1] c. un. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
8 KITACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caiiT ast yauTens XaMUU | OHOJIOTHN)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2_chasa_v_nedelju/
1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

10) https://skysmart.ru/articles/chemistry

11) Mopran Beepoccuiickoii oauMITia bl mKoJbHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3zoBarenbHbiii mopTai. http://www.gov.ed.ru

13) denepanbHbIil poccuiickuii 001eo0opa3oBaTesbHblid noprai. http://www.school.edu.ru
14) ®enepanbublii nopran «Poccuiickoe ooOpazosanuey. http://www.edu.ru

15) Tlopran xommanuu «Kupust u Medoauity. http://www.km.ru

16) O6pasoBaTenbHbIi mopTan «Yueba». http://www.uroki.ru

17) XKypuan «Kypwsep obpazosanus». http://www.courier.com.ru

18) XKypnan «Bectauk obpaszoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii oM «IIpodxuuray. http://www.profkniga.ru

20) Usnatensckuit oM «1 centsaops». http://www.1september.ru

21) ®ectuBanp negarorudeckuii uaei «OTKPBITHIN YPOK» (M3AaTeIbCKUi oM «1 CeHTSIOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepuet noprain [polllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuHHCTEPCTBO 00pa30BaHMs U HAYKH.

26) Caiir CIAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT i yauTenss XUMUU 1 OHOJIOTHHN)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/
1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Topran Beepoccuiickoit onmummnua sl MKOJIbHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3zoBarenbHbIi opTai. http://www.gov.ed.ru

13) ®denepanbHbIi poccuiickuii 001eoopa3zoBarenbHbli moptai. http://www.school.edu.ru



14) ®enepanbublii nopran «Poccuiickoe oopazoBanuey. http://www.edu.ru

15) Mopran komnanuu «Kupuit u Medoauiiy. http://www.km.ru

16) O6pa3oBatenbHbIi opTai «Yueba». http://www.uroki.ru

17) XKypnan «Kypbep odpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanusi». http://www.vestnik.edu.ru

19) Uznatennckuii jom «IIpodkuuray. http://www.profkniga.ru

20) Uznatenbckuii jom «1 ceHTssOps». http://www.1september.ru

21) ®ecruBanp neparorudeckuil uaei «OTKpBITHIM ypoK» (M34aTeNnbCKUil 10M «1 CEeHTAOpS).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuer nopran [polllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MusnucTepcTBo 00pa30BaHUs U HAYKH.

25) Caiit CJIAM THA: PEILIY BIIP, OI'3, EI'D, TBD u LIT. https://sdamgia.ru



