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MHNOACHUTEJIbHASA 3ATIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOJaBaHusl Y4eOHOTO MpenMeTa
«XuMus» B o0Opa3oBaTesbHbIX opranu3anusax Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHs OOYyYalOIUXCS CpPEACTBAMHU YYEOHOTO IMpEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEMETHOE COJIEpKaHKe, MPEIyCMaTPUBACT paclpelielieHHe ero mo Kjaccam |
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOTrpaMMBbl 110 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEM YO TIOCIEI0BATEIHHOCTD H3YIEeHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTH3aiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 00rmIero oOpa3oBaHus, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3Y4eHHs MPEeIMETa U OCHOBHBIX BHAOB y4eOHO-TTO3HABATEIHHOHN IEATEITLHOCTH
00yJaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT POPMUPYEMBIE XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B IMPHPOJIE, O MYTAX
pemeHusl TI00aNBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealln3aliyi BO3MOXKHOCTEN JJIsl caMOpa3BUTUS U POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIIICHUS W TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  JeATEeIbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalbHOM 1eATEIbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs1a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TarloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Yy4arOIIHUXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B OJKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HarpaBjieHHUs B OOyUYe€HUU XMMHH 00ECHEeUMBAIOTCS CHEHU(PHUKON COoIep:KaHuUs
y4eOHOro MpeMeTa, KOTOPBIH SIBIIETCS NearornueckKy afanTUPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKH XUMUU Ha OMPe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHME
00y4aIOUUMUCS CHCTEMbI TIepBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CrtpykTypa coiep:KaHus MPOTrpamMMbl MO XUMHUU CHOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. ConepikaHHe CKIAJbIBAETCSI U3 CHUCTEMbI HMOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPTaHM30BaHBI MO MPUHIUIY MOCIEAOBATEILHOIO PAa3BUTHSA 3HAHWW HA OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPECTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEILIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEIOBATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MPUMEHEHHSI U TIOJTy4EHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MporpamMMbl IO XHMHUHU CIOCOOCTBYET (OPMHUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
IIPOUCXOUT C IPUBJICUEHUEM 3HAHUM U3 paHee U3yUEHHBIX yUEOHbIX IpeaAMETOB: «OKpyKarouuil
Mup», «brosorus. 57 kiacce» U «Pu3nKa. 7 KIacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YeJIOBeKa U KaK OJHOIO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHWH — BaXHEWINX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MpHOOIICHNN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
GbOpMUPOBaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHWH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBAMU B TOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO pEIIEHUH, CHOCOOHON ananTHUpOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH,

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOITO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE U1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHClie YMEHHUH OOBSACHATH U OLICHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCII0JIb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU M3YyYCHUH XUMHUH, MPUMEHATh UX IPU PEIICHUHU MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOU IESATENBHOCTH;

— (GopmupoBaHue y 00y4aromuXCsi TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTU
XMUMHYECKUX 3HAHUM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00Y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH JAajbHEUIIero 00ydeHHs..

OO11ee 4nciO 4acoB, OTBEAEHHBIX I M3Y4€HHUs] XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

COIAEPKXAHUE OBYUYEHUA
8 KUIIACC
IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA
[Ipeamer xumuu. Ponb XuMHuM B KM3HU 4elOBEeKa. XMMHUS B CHUCTEME HayK. lena u
BelecTBa. Gu3nyeckue CBOICTBA BeIIeCTB. ATperarHoe cocTosiHue BeliecTs. [lonsTue o metoaax
mo3HaHus B XuMuu. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECei.



ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JeMeHTbl. CHMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMMOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTelbHAss aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHAas macca.
MaccoBas 10JIsI XHMAYECKOr0 3JICMEHTA B COSIUHCHUH.

KonnuecTo Bemecta. Moisib. MonsipHas macca. B3auMocBs3b KOJIMUECTBa, MACCHI M YUCIIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacd€Tel o opMysiaM XUMHYECKUX COCTMHCHHIM.

dusznyeckue M XUMHUYECKHE SIBICHHUS. XUMUYECKas peakinus U e Npu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKHE ypaBHeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHEeHMS, pa3JIoKEHUS, 3aMEICHHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON TOCYJIOM, MpaBmiiaMu palboOThl B JIaDOpaTOpUH M MpUEMaMu
oOpareHusi ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, U3yYe€HHWE W OMUCAaHHE (PU3UUYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIAaBJIEHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE U KOHJCHCAIUs BOJbI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAHNUE METHOM MPOBOJIOKH, B3aUMOICUCTBHE MeJIa C KUCITOTON) SIBIICHHUM, HAOMIOICHUE U
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKHX peaKIuil (pa3ioKeHue caxapa, B3auMoICHCTBUE
CEepHOM KHUCIOTHI C XJOpuaAoM Oapusi, pasnoxeHue ruapokcuna meau (ll) mpu HarpeBanuwu,
B3aMMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu Menu (1), uzydenue crmocoboB pa3eneHus: CMeCei:
C TIOMOIIBIO MarHuTa, QWIbTPOBaHWE, BBHIMAPUBAHUE, TUCTHIUIAIMUSA, Xpomarorpadus,
MPOBEACHUE OYHMCTKH MOBAPEHHOUM COJIM, HAOIIOJCHUE W OINMCAHHUE PE3yIbTaTOB MPOBEIACHUS
ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHHsS MacChl, CO3JaHUE MOJCIEH MOJIEKYJ
(ITapocTep>KHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kuciopona B mpupoje, pu3ndeckue 1 XMMUUECKHE CBOMCTBA (PEaKiMu TOPEHUs).
Oxkcunpl. Ilpumenenue xucimopoma. CrnocoObl TMOJydeHHS KHCIOpOJa B Ja0OpaTopuu H
MpOMBIIIIEHHOCTH. KpyroBopoT kuciopona B npupojne. O30H — auIoTporHas MOAU(PUKAIIHSI
KHUCJIOpO/Ia.

TennoBoit 3DPeKT XUMHUYECKON peakiuyd, TEPMOXHMHUUYECKHE YpaBHEHHUS, 5K30- U
SHJIOTEPMUUYECKUE peakiuuu. TOIIMBO: yrojdb W METaH. 3arps3HEHUE BO3/lyXa, YCUJICHHUE
MmapHUKOBOTO 3 dekTa, pazpyiieHne 030HOBOTO CIIOS.

Bonopon — anemeHT 1 ipocToe BeecTBo. HaxoxkaeHue Bogopoaa B mpupoie, Gu3ndecKue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mosrydeHusi. Kuciotsl u comnu.

MousipHbiii 00BEM ra3oB. PacuéTsl o XuMHUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMCTBa BOJbl. Boma kak pactBoputenb. PactBopsl. HackimeHnsie u
HEHACBIIIEHHbIE pacTBOPhL. PacTBOpuMOCTh BemiecTB B Boje. MaccoBasi /10Jsi BeIleCTBa B
pactBope. XuMuueckue cBoiicTBa Bojbl. OcHOBaHuA. PoJjib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MNPUPOJHBbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdecknx coeanHeHuid. Oxcunpl. Knmaccupukanus OKCHAOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomre. Homenknarypa
OoKcUJI0B. DU3nyecKre 1 XUMHUYECKHE CBOWCTBAa OKCHI0B. [lonydeHne okcuaos.

OcHoBanus. Krnaccuduxarusi ocHOBaHMIA: WIETOYM U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenkiarypa ocHoBanuii. dusznueckue M XUMHUYECKHE CBOWCTBA OCHOBaHMi. llosyduenue
OCHOBaHMUI.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinor. Ouzndeckue U XUMHUECKUE
cBoiicTBa KucaoT. P akruBHoctu metaiuioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknatypa cosieil. @u3znueckre U XuMUUyeckue cBoiictBa cojei. Ilomyuenue
COJICH.

['eneTnyeckast CBSI3b MEXKY KJIaCCAMH HEOPTaHUYECKUX COCAUHEHUH.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJIEHNE COJIEPKaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHHUE,
pacro3HaBaHHE M W3YYCHHE CBOMCTB KHUCIOpOJa, HAOIIOJCHHWE B3aMMOJCHCTBHS BELIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HMKHOBEHHUS U IMpEKpalIeHUs TOpeHus (mmoxapa), 03HaKOMJIEHUE C
o0Opa3llaMu OKCHJIOB W OINHMCAaHUE HMX CBOMCTB, MOJIydeHHE, COOHMpaHHE, pAcllO3HABaHWE U
M3yueHHe CBOWCTB BOJOpoJa (ropeHwe), B3auMmojeiicTBue Bojopoaa ¢ okcugom wmeau (l1)
(BO3MOKHO HCITOJIb30BaHNE BUICOMATEPHUAJIOB), HAOIIOICHHE 00Pa3II0B BEIIECTB KOJIMYeCTBOM 1
MOJIb, HMCCIEOBaHWE OCOOEHHOCTEH PpAacTBOPEHHUS BEILECTB C PA3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIE pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeETa/UlaMd (HaTpueM U KajbliieM) (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEpPUANIOB), HCCIE0BaHNEe O0pa3l0B HEOPraHMUYECKHUX BELIECTB PA3IUYHBIX KJIACCOB,
HaOIOZICHNE M3MEHEHMsI OKPACKH WHJMKATOPOB B pPacTBOpax KHUCIOT M WIENOYEH, M3ydeHHUE
B3auMoeiicTBus okcuaa Mmeau (1) ¢ pactBopom cepHOI KHCIIOThI, KUCIOT ¢ METaJIaMH, PEAKITU
HEUTpaIu3aluy, oJydeHne HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJTHOTO METaylia IPYyruM
U3 pacTBOpa COJIM, pEIIEHHE SKCIEPUMEHTAbHBIX 33Jay 1o TeMme «BakHeinme Kiaccsl
HEOPraHUYECKUX COCTUHCHUIN.

Iepuoanyecknit 3akoH u Ilepnoanueckasi cucrema Xxumudeckux sjaemeHtoB I, HU.
MenaeneeBa. CTpoenne aToMOB. XUMHUYeCKasi CBA3b. OKMCJINTEIHLHO-BOCCTAHOBUTEILHbIE
peakuuu

[TepBbie MOTBITKY KIaCCH(PUKAIIMN XUMHUECKHUX 1eMEHTOB. [IoHSITHE 0 Tpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U MIET0YHO3EMETbHbBIE METAJUIBI, TAJIOTCHBI, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCHUJIBI M THIPOKCH/IBI.

ITepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHYeckux d3nemeHtoB JI. .
MenneneeBa. KopotkomepuomHass u JyimHHONEpHoaHas ¢opMbl [lepuoanyueckoid CHCTEMBbI
xumuueckux sieMeHTtoB JI. UW. MennaeneeBa. Ilepuonbl u rpynnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPHUOA U TPYIIIBI IEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M30Tomnbl. DnekTpoHbl. CTPOEHUE AIEKTPOHHBIX
0000uek aroMoB TepBbIX 20 xuMuueckux 3yeMeHToB Ilepwommueckoit cucremsr J[. W.
MengeneeBa. XapakTepucTUKa XUMHYECKOTO JIEMEHTA IO €ro nosoxeHuto B [lepuoanueckoit
cucteme JI. 1. Menpaencena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IIEPUOAAM.

3nauenue [lepuoamueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTtuku. J[. . MenzaeneeB — yu€Hbli U ITpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momnsipHas u HETOJISIpHAS) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MlOHHas! CBA3b.

Crenenb okuciieHus. OKMCIUTENbHO-BOCCTAHOBUTENIbHBIE peakluu. IIpouiecchl okucienus
1 BocCcTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpa3IOB BEIIECTB METAUIOB M HEMETaJNIOB, B3aUMOJCHCTBUE THIPOKCHIA
LMHKA C PAacTBOPaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOLIUX HTPUMEPDI
OKHUCJIUTETHbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOPEHHE, PEAKIIUU Pa3NIOKEHUs, COSTUHEHHUS).

Mescnpeomemmuuoie céazu

Peanuzaiust MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUH XMMHUH B 8 KJIACCE OCYLIECTBIISAETCS
4yepes UCI0JIb30BaHKE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U TIOHSITHIA, SBISIOIINXCS
CUCTEMHBIMU IS OTAENbHBIX PEIMETOB €CTECTBEHHO-HAYUYHOIO 1IUKIIA.

OO01ue ecTecCTBEHHO-HAYUHbIE TOHSATHUS: HAYUHBIHN (DaKT, TUTIOTE3a, TEOPHs], 3aKOH, aHATU3,
CUHTE3, KIacCU(pHUKaAIUs, MEePHUOJUYHOCTh, HAOMIOIEHUE, DKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEPEHUE, MOJIENb, SIBJICHHE.

®dusmka: Marepus, arToMm, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUYECKUI 3apsj, BEIIECTBO, TeNO, 00BEM, arperaTHoe



COCTOSIHME BELIECTBA, a3, (U3NYECKUE BEIMYMHBI, CIUHHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
38351, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpAIbl, TOpPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIae€Mbl€, TOILIIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XuMH4YecKasi peakuusi

[lepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemenrtos [l M.
MenneneeBa. CrpoeHHe aTroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XUMHYECKHUX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kajus, KaJIbLHUs W UX COCAUHEHUNW B COOTBETCTBUH C
MOJIOKEHHUEM 2JIeMEHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3U. THUNBI KPUCTAIUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIIMYECKON PEIIETKN U BUAA XMMHUECKOH CBSI3U.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KjlaccaM HEOPraHMYECKUX COEIMHEHUH, T'eHeTHYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHUYECKUX peakiuil Mo pa3In4YHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEINIOBOMY 3G (HEKTy, IO N3MEHEHUIO CTEeNEeHE OKUCIIeHUs
XUMUYECKUX DJIEMEHTOB, 10 OOpaTMMOCTH, 1O YYacTHIO KaTajau3aropa). OK30- |
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. Ilonarue o6 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumuyeckoMm paBHoBecHH. DaKTOPBI, BIUSIONIUE HA CKOPOCTh XUMUYECKOM
peaxkuy 1 MojoXKeHne XMMHUIEeCKOT0 PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBlI€HHE YPaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METOJa AIEKTPOHHOTO OaaHca.

Teopust 37EKTPOIUTUYECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHMOHBI. MeXaHu3M JUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUJIAMU XUMHYECKOU cBsi3U. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble SJeKTPOJIUTHI.

Peakuuu moHHoro o6meHa. YciaoBusl MPOTEKAHUS PEAKIMI MOHHOTO OOMEHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOWCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
Mpe/CTaBiICHU 00 SJIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE pEakiuu Ha HOHBL
[TonsiTre o ruapoIH3e COMei.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB —
METAJUIOB M HeMeTa/uioB (rpadura M ajaMasa), CIOXKHBIX BEIIECTB (XJOpUIa HaTpPHS),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XHMHMUYECKON pEakIMu OT BO3JACHCTBHS Pa3IUYHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLMALUU
KHCJIOT, LIeJI0Yel U coJielt (BO3MOXKHO MCIIOJIb30BaHKE BU/I€0 MAaTEPHAJIOB), IPOBECHUE OIIBITOB,
WUTIOCTPUPYIOMINX TpPU3HAKK TPOTEKAaHUs peakluii MoOHHOro oOMeHa (oOpa3oBaHME OcajKa,
BBIZITICHUE Ta3a, 00pa3oBaHHe BOJBI), OMBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaklui (TOpeHHe, peakiuu Pa3JIoKEeHHs, COCAWHEHHs), pacro3HaBaHUE
HEOPraHMYECKHX BEIIECTB C TIOMOIIBIO KAuyeCTBEHHBIX pEaKUWid Ha MOHbI, pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTa/ibl ¥ UX COeIUHEHUS

OOmiass xapakTepucTHKa TaloreHOB. (OCOOEHHOCTH CTPOEHHUsT aTOMOB, XapaKTepHbIC
crereHd okucieHuss. CtpoeHue M (U3MUECKHE CBONCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.
XuUMHUYECKHE CBOWMCTBA Ha MpUMepe Xjopa (B3aMMOJEHCTBHE C MeTalUlaMH, HEeMeTaJUIaMH,
miesnioyamu).  Xjopoogopond. CoisiHas — KHCIOTa, XUMHUYECKHE CBOICTBA, IOJIYYEHUE,



npuMeHeHue. JlelicTBue Xjiopa U XJIOPOBOJOPO/ia HAa OPraHU3M uesnoBeka. BaykHelme Xiopuabl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctuka 531eMeHTOB VIA-Tpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne U (pu3MyecKHe CBOWCTBA MPOCTHIX BELIECTB —
KHACJIOpOAa M cepbl. AJUIOTPOIHBIE MOJTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepbl. CepoBOJIOpOA, CTpOEHHE, (U3NYECKUE M XHMMHUYECKue cBoicTBa. OKCUABI CEphbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, GU3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOmme Kak MmpencTaBUTeNs Kilacca KUCIIOT U crienuduueckie). XMMUYECKHE PEaKIInu, JeKaIiie
B OCHOBE ITPOMBIIIJIEHHOTO C110cO0a MOTy4yeHus: CepHON KUCIOThI. [IpuMeHeHne cepHOM KUCIIOTHI.
Conu cepHOM KHCIOTBI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. HaxoxxneHnue cepbl u eé
COCIMHEHUHN B IPHUPOJAE. XUMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH CEPBI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OO6mass xapaktepuctuka syeMeHTOB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMHUecKkue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckne U XuMU4ecKHe
CBOICTBa, NMoTy4ueHue u npumeHeHne. Colm aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHne. KauecTBeHHasi peaknys Ha MOHBI aMMOHUSA. A30THas KUCJIOTa, €€ IOJIYy4YEeHUE,
¢uznueckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3HEHUE OKPYKAIOMIEH Cpeibl COSTUHEHUSIMU a30Ta (KHCIOTHBIC
JOXKIH, 3arps3HEHHE BO3JyXa, MOYBbI M BOJ0EMOB). Docdop, amioTponHble MOAUPHUKAIII
dbocdopa, pusmdeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u pochopnas kucinora,
¢dbu3uvecKkne W XHUMHUYECKHE CBOWCTBa, moiyueHue. lcmonb3oBanue ¢ocharoB B KadecTBe
MHHEPAJIbHBIX yI00pECHHI.

O6mras xapaktepuctuka snemMeHTOB |VA-rpynmel. OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. YTJIepo/i, aJUIOTPOIHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoie, puznyeckue U XMMUYECKrUe cBoMCcTBa. Ancopoums. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJOrMYecKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aJbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3QQexT. YroybHas KUCIOTa U e
coiii, UX (pu3MUeckue M XUMHUYECKHE CBOWMCTBA, IMOJlyueHHUE U HpuMeHeHue. KadecTBeHHas
peakiusi Ha KapOoHaT-uOoHKI. Mcnonp30Banue kKapOOHATOB B OBITY, MEIULIMHE, TPOMBIILIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEIIECTBAaX KaK O COCIMHEHUSX Yriepoia
(MeTtaH, 3TaH, 3TUJICH, alleTUJICH, STAaHOJ, TIMIEPHH, YKCYCHasI KicloTa). [[pupogHbie HCTOYHUKU
yIJI€BOJAOPOAOB (YroJib, MPUPOJHBIN Ta3, HeTh), MPOAYKTHI HX MepepaboTku (OEH3HMH), UX POJIb
B ObITY U TpoMbINUIeHHOCTH. [loHsTHE 0 OMONOTHUYECKH BaKHBIX BEIIECTBAaX: JKHUpaX, OesKax,
yriaeBoJax — W WX POJM B KU3HU 4YeloBeka. MarepuanbHOe €IUHCTBO OPraHHYeCKHX U
HEOPraHMYECKUX COCIUHEHM.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M TPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmwue mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaskHeine
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, ene300eToH. IIpobiaembl
0€30I1aCHOTO MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPUANIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yueHre o0pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakarolye (U3NUECKUe U XUMHUYECKHUE CBOMCTBA TaJIOT€HOB M HUX COCTUHEHUH (BO3MOXHO
UCIOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIEHHE € OO0pas3llaMu XJIOPUIOB (TalOreHUI0B),
O3HaKOMJICHHE ¢ oOpasnmamMu cepbl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJCOMATepUalioB), HaOdromeHuMe mpolecca oOyryIMBaHUS — caxapa TMojA  JeiicTBHEeM



KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEpHOI
KHCJIOTHI, IPOBEICHUE KAUYeCTBEHHOHN peakiuu Ha CyabpaT-uoH U HaOMIoJeHHE NpHU3HaKa e
NPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaAMH a30Ta, (ocdopa U uX coeTuHEHUN
(BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YA0OpEHMIA,
[oJIyueHue, CcoOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX pEaklnii Ha MOH aMMOHHS U (hocdaT-uoH U U3ydSHHE MPU3HAKOB UX MPOTCKAHMUSI,
B3aUMO/ICHICTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTHI C MEJbIO0 (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEpUANIOB), M3Y4YEHHME MOJENIed KpPUCTAIMYECKUX pEIETOK anMasa, rpadura,
¢bynnepena, 03HAKOMIICHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YII€M U yCTpOMCTBOM NPOTHBOTIa3a, MOJIy4YeHHne, COOMpaHue, paclo3HaBaHUE U U3yUEHHUE CBOMCTB
YIJIEKUCIIOro rasa, MPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT M CUJIIMKAaT-UOHBI U
U3y4YeHHE MPU3HAKOB UX [MPOTEKaHMs, O3HAKOMJIEHME C NPOAYKUUEH CHJIMKAaTHON
MIPOMBIIIIJICHHOCTH, PEIICHUE YKCIIEPUMEHTATBHBIX 337124 TT0 TeMe «BakHeHlme HeMeTauibl U uX
COETUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO011ast XapaKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUH UX MOJIOKEHHUS
B [lepnoguueckoit cucreme xumudeckux snemeHToB . M. MeHaeneeBa u CTpOEHHsI aTOMOB.
Crpoenue MmetayioB. Metaminueckas CBS3b M MeTaJUIMUECKash KpUCTAJUIMUecKas peléTka.
DJIEKTPOXUMUYECKUN PAJl HAOPSKEHUW MeTaioB. DU3MYECKHME W XUMHUYECKHE CBOWMCTBA
MetaiioB. OOme cnocoObl MoydyeHus MetamioB. [loHsTHEe 0 KOppPO3UHM METalIoB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CraBbl (CTaslb, YYT'yH, AIOPATIOMHHMMA, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounbie MeTasuibl: ToJiokeHUe B [lepronueckoil cucteMe XUMUYECKHUX 3JIeMeHTOB /1.
N. MenpaeneeBa, CTpoeHUE MX aTOMOB, HaXOXKJE€HHE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBl U TUAPOKCUIBI HATPUS U Kaius. [IpuMenenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHMIA.

[[lenouHO3eMENBHBIE METAIIIIBI MATHUM U KaJIBIIUMI: TTOJI0KeHUE B [lepuoandeckoi cucreme
xumudeckux anemeHToB J[. M. MenzaeneeBa, CTpoeHHe MX aTOMOB, HAXOXJIEHHE B MPUPOJIE.
®u3nueckue U XMMHUYECKUE CBOMCTBA MArHus M KajublMs. BaxHeilmne cOeIUHEHUs KalbIUs
(oxcun, ruspokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunMil: nosoxenue B Ilepumonnueckoil cucreMe xumuyeckux sneMeHtos J[. H.
MenpeneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoie. Gusnyeckne U XUMUYECKUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepuomnueckoid cucreme XuMHueckux 3iemeHTtoB J[. .
MeneneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
xene3a. Okcunsl, ruapokcunsl u conu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MOJy4YEeHHE.

Xumuueckuii Ixcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMi METaJJIOB U CIUIABOB, UX (U3NYECKUMU CBOMCTBAMU, U3yUCHHE
PE3yIbTAaTOB KOPPO3UU METAIIIOB (BO3MOKHO UCIIONIb30BaHKUE BUEOMATEPHUATIOB), 0COOEHHOCTEH
B3aMMOJICICTBUA OKCHJAa Kalblusi M HATpus C BOJAOM (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEPUANIOB), HWCCIEIOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalblUs, ATFOMHHMS, IIMHKa, kene3a (I1) u xenesza
(1), memu (1), HaOMrOIEHUE W OTIMCAHUE TPOIIECCOB OKPALITMBAHUS TIAMEHH MOHAMH HATPUS,
Kamusl U Kaiblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUATIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB TUJIPOKCUJA ATIOMUHUS M THAPOKCUA IMHKA, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a]a4 O
TeMe «BaxxHelne MeTauibl U UX COSIUHEHUS».

XuMHus M OKpPY:KaOIas cpeaa



BemectBa n Marepuasnbl B MOBCEIHEBHOM KU3HU YesiOBeKa. bezonmacHoe MCnoJib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuil B ObITy. [lepBas mOMOIIP MPU XUMHYECKUX OXKOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKaIoIIel cpebl (MpeaesibHas I0MycTUMas KOHIEHTPALIHS
Bemiects, najiee — [1JIK). Poias xumMun B perieHnn 3K0JI0rHYECKUX MpoOieMm.

Xumuueckuii Ikcnepumenm:

M3y4YCeHHE 00pa3loB MaTepraioB (CTEKIIO, CIUIABBI METAJIOB, IIOJUMEPHBIE MATEPHAIIHI).

Meoscnpeomemmoie ceasu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMUH B 9 Kilacce OCYIECTBIIACTCS
Yyepe3 UCIOJIb30BAaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHITHH, TaK U MOHATHUN, SBJISFOIINXCS
CHUCTEMHBIMU IS OTJCNBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO6mre ecTecTBEHHO-HAYYHbIC TTOHSATHS: Hay4HbIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, Kiaccudukanus, MNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeTUPOBaHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d()PEKT, TEXHOTOTHS, MaTEPUAITHI.

®dusnka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, paCTBOPUMOCTb, KPUCTAIUIMUECKASI PEMIETKA, CTITIaBbl, (DU3UISCKHE BETMYUHBI, CTHHUIIBI
M3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunrtes, npixanue, O6uocdepa, s3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MTATEILHBIE BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOPHBIE TOPOABI, TIOJE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IMTPOI'PAMMBI 110 XMMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSI
JUYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pE3YNbTAThl OCBOCHHS IIPOrpaMMbl OCHOBHOTO OOIIEro o00pa3oBaHMs
JIOCTHUIAIOTCA B X0J1€ 00OYUEHHs XMMUHU B €IMHCTBE y4€OHOM M BOCHMTATEILHOM IEATEILHOCTH B
COOTBETCTBUM C  TPAJAUIHOHHBIMH  POCCHMCKAMH  COLMOKYIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSMM, [IPUHATHIMA B OOILECTBE MpaBWIAMUA M HOPMAMH IOBEICHHS U
CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHHS, CAMOPA3BUTHSI M COLMAIU3AIMN 00YYarOIIMXCSL.

JIMYHOCTHBIE PE3yJAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTUBHBIX LIEHHOCTHBIX OPUEHTAIMI M PACIIUPEHHME OIbITA AEATEILHOCTH Ha €€
OCHOBE, B TOM YKCJIE B YACTH:

1) mMaTpHOTHYECKOro BOCHHTAHUS:

[EHHOCTHOI'O OTHOIICHUS K OTECYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIENI0, MOHMMAHUS 3HAYCHHS XMMHYECKOM HAayKH B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJaJETh JOCTOBEPHOU MH(MOPMAIIHEH O MEPEIOBBIX TOCTHKEHHUIX U OTKPBITHIX
MHUPOBO M OTEYECTBEHHON XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHpa 1 00IIEeCTBA;

2) rpaIaHCKOIr0 BOCIIUTAHMS:

MPEACTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00ILECTBEHHO IOJIE3HOM,
y4eOHOUCCIeIOBATEILCKOM, TBOPYECKOM M JAPYTHX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHOM IESITEIBHOCTH MPH BHIMOJHEHNH YUeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMTOJTHCHHH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHS K
B3aHMOIOHUMAHHUIO W B3aUMOIIOMOIIHA B IMPOIECCe ITOM ydeOHOM AEATETbHOCTH, TOTOBHOCTH
OLIEHUBATH CBOE TMIOBE/ICHUE U TIOCTYIKHA CBOMX TOBAPHIICH C MO3UIIMK HPABCTBEHHBIX M TPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS TTOCICACTBHI TOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS



MHUPOBO33PEHUYECKME  TMPEACTABJICHUS O  BEIIECTBE W  XUMUYECKOW  pPEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKM W COCTABJISIIOIINE OCHOBY IS
MMOHUMAaHWUS CYITHOCTH HAYYHOW KapTHHBI MHUPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOIbI, B3AUMOCBSA3SAX UEIOBEKA C MPUPOTHON CPEoi, O pOJIM XUMUU B NMO3ZHAHUU
3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HAIMPaBJICHHBIC HA TMOJYyYECHUE HOBBIX 3HAHUW 10 XHMUH,
HEOOXOUMBIC 171 OOBSCHEHWS HAONIOAeMBbIX TIPOIECCOB W SBJIICHHI, ITO3HABATEIHHOM,
MH()OPMAMOHHON M YUTATEIILCKON KYJIBTYPBI, B TOM YUCJIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHTEPATYpOU, JOCTYITHBIMH TEXHHYECKUMHU CPEIACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOY4YCHHWIO M TO3HAHHIO, JII0003HATEIHbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W UCCIIEIOBATEILCKOM JEATEILHOCTH, K OCO3HAHHOMY BBIOODPY
HaIPaBJIEHHOCTH M YPOBHS 00y4eHHUsI B JaJIbHEHUIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUH W HEMPHUATHE BPEIHBIX MPUBBIUEK
(yrmoTpeOsieHnusT ajkoroJis, HApKOTHUKOB, KypeHHWs), HEOOXOIMMOCTH COOJIOACHHS TIPaBUI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKHU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUUECKOMY M3yYEHHUIO0 TPO(PECCUil U TpyAa pa3audHOro pojia, yBaXXEHUE K
TPYIy ¥ pe3yabTaTaM TPYAOBOU ACSITEIIBHOCTH, B TOM YHCJIE HA OCHOBE MTPUMEHEHHUS TIPEIMETHBIX
3HAHMM TI0 XWMHH, OCO3HAHHBIA BBHIOOP MHIMBUAYAIbHOW TPAEKTOPUU MPOJOIKEHUS
o0Opa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
WHTEPECOB M TOTPEOHOCTEH, YycmenmHoi mpodecCHOHATbHONW NEATeTbHOCTH W Pa3BUTHUS
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCHOHATIBHON Cpeie;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOUYHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 370POBbIO U KUZHHU JIOJICH;

CIOCOOHOCTH MPUMEHSTH 3HaHUSA, TI0JTy4aeMble PH U3YYEHUU XUMUH, JUTs pelIeHus 3aad,
CBSI3aHHBIX C OKPYXAaloIled NPUPOTHONW Cpelnoi, s TOBBIINICHUS YPOBHS HKOJIOTHMYECKOM
KYJIBTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapaKTepa 3KOJOTUYECKHX MPOOJIeM U MyTe MX pelleHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocrtaBe meramnpeaMeTHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMBIE UId (POpMHUPOBAHHS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOTe3a, (aKT, cUcTeMa,
MPOILIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUM M3 ATUX NMPeaMeTOB (OPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAyYHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIE NEHCTBUS (TMIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOPbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

IHo3naBaTebHBIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble 1oruyeckue 1ecTBUsA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHYECKUX MOHSATHH (BBIIEISTh UX XapaKTepHbIe MPU3HAKU, YCTAHABIIUBATH
B3aMMOCBS3b C JPYTMMHU TIOHATHSIMH), HCIIOJNB30BATh TOHATHUS IS OOBSICHEHUS OTAEIBHBIX
(hakTOB ¥ SBICHUIA, BRLIONPATh OCHOBAHUS U KPUTEPHH IS KiIacCU(PUKAIINT XUMHUECKUX BEIIECTB
U XMMHUYECKUX PEAKIINi, yCTaHABIMBATh MPUYMHHO-CIICCTBEHHBIC CBSI3U MEXIy OOBEKTaMU



U3YUYCHHS, CTPOUTH JIOTMYECKHE PACCYKICHHs (MHIYKTHUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHH),
JIeTIaTh BBHIBOJIBI M 3AKITIOUCHHS,

yYMEHHUE NMPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, MPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMHH MOJICIIbHBIC TPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAUMUYecKkass (GopMmylla W ypaBHEHHE XUMHUYECKOW peakIuu — TpU pPEHIeHHHu y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEJICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK H3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAUMUYECKUX PEAKIMH, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBSI3U H
MPOTHBOPEYHS B U3Y4AEMBIX MTPOLIECCAX U SBICHUSX.

Ba3oBble uccienoBarebcKue 1eiicTBUS:

YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KayecTBe OCHOBBI JUIsi (OPMHPOBAHUSI THIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUH;

MpHOOpEeTeHNE OMBbITa MO IUIAHWPOBAHHWIO, OPraHW3alld U TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJI0M TpoIlecca, CAMOCTOSTETFHO MTPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyITHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylTbTaTaM TPOBEAEHHOTO OIIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOACTAaHHOM padoTe.

PadoTa ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIHIO Pa3TUIHBIX BUIOB
1 GOPM TIPEICTABIICHUS, ITOJTyIaeMYIO M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYyJISIpHAS JIUTepaTypa
XMUMHUYECKOTO COJIEpKaHUs, CIIpaBOYHbIE Moco0us, pecypchl IHTepHeTa), KpUTUYECKU OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIHUIO;

YMEHHE MPUMEHATh pa3IM4HbIE METOIbI M 3alIPOChl IIPU MOUCKE U 0TOOpe UH(popManuu u
COOTBETCTBYIOIIUX TAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUS YyYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTNpeeEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYIbTYpOl aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (opMy MpeacTaBiICHUS
uH(pOpMallUd ¥ WIUTIOCTPUPOBATH pellaeMble 33a/a4ll HECJIOKHBIMM CXEMaMH, JuarpaMMaMi,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHME HCMOJb30BaTh W aHAIM3UPOBATh B Ipollecce y4eOHOM U HccieoBaTeIbCKOM
JeSITeIbHOCTH UHPOPMAIIHUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPAaHCIIOpTa
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOTHON CPEIbl.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

YMEHHsI 3aJaBaTh BOMNPOCH (B XoJe Jauanora u (WiIM) AMCKYCCHHM) IO CYILECTBY
obcyknaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTEIIBHO BBIMOJIHEHHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUS TIPEACTABIAThH MOJTyYeHHbIC PE3yAbTaThl TO3HABATEIBHOMN AEITEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JellaTh IPEe3CHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (J1abOpaTOPHOTrO OIbITa, Ja0OpaTOpHOW pPabOTHI MO MCCIETOBAaHUIO CBOWMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATENbHON U
HCCIIEI0BATENIbCKOM JEATeNbHOCTH NpPU pEIIeHNHM BO3HHMKAIOIIUX MpoOJeM Ha OCHOBE YuéTa
oOIIMX HMHTEPECOB U COTJAcOBaHMs MO3UIUI (0OCYXIeHHS, OOMEH MHEHUSIMM, «MO3TOBbIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JEHCTBHIM, ONpeaesieHe KPUTEPUEB 0 OI[EHKEe KauecTBa
BBITIOJTHEHHOW pabOTHI U IpYyTHeE).

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe el CTBUA:

YMEHHUE CaMOCTOSITEJIbHO OMPEAETATh eI JeATeIbHOCTH, MIIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BHIOHMPATH
HaunboJee 3 PeKTUBHBIE CIOCOOBI pelIeHus y4eOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO
COCTAaBJIATh UIIM KOPPEKTUPOBATH IPEUIOKEHHBIN aJITOPUTM IEHCTBUM IIPU BBIIIOJIHEHUH 3aJaHUI



C y4éTOM TMOJIy4eHHs HOBBIX 3HAHHHM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSAX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOI'O PE3Yy/bTaTa 3asiBICHHON LI€JIM, YMEHHUE UCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIIOBUM 3a/laHUM.
HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJabTATOB MO OCBOGHHIO OO0S3aTENBHOTO COJCpIKAHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHOM paboueld mporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE
oOyJaromMMUCs Hay4YHble 3HAaHUS, yYMEHHUS W CIOCOOBI JeicTBUH, cnenuduyeckue IS
npeaMeTHON oOmacTh «XUMUs», BHUIBI JEATEIFHOCTH MO TIOJIYYEHUIO HOBOTO 3HAHHSA, €rO
MHTEpIIpEeTAINH, IPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYalLIUsX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITUN: aTOM, MOJEKYJa, XUMHUECKUN
AJIEMEHT, [MPOCTOE BEIIECTBO, CJIOXKHOE BELECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAas aTOMHas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast 10Ji1 XUMHUYECKOTO 3JIeMEHTa
B COEIMHEHHM, MOJSPHbIH 00bEM, OKCHA, KUCJIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peakiuii: peakiuu COeAMHEHUS, peaKuu pa3okKeHHs], peaKlIMM 3aMelIeHHs, PeaKIuU
oOMeHa, 9K30- U SHIOTEPMHUECKUE PeaKlu, TEIUIOBOM APdeKT peakiuu, 1apo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHas OpOWTa b, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJIEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10Jis1 BeleCTBa (IPOLIEHTHAsI KOHLEHTPALKsA) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATH 3TU
MOHATHUS NPU ONMCAHUY BEILIECTB U UX MPEBPALLCHUN;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJHUKY sl COCTaBJIeHHs (OpMYNT BELIECTB U
YpaBHEHUH XUMHUYECKUX PEaKIIHil;

® ONpeAeNisITh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEHb
OKHCIICHUSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNieN€éHHOMY KJIacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOH CBS3U
(KoBaJIEeHTHAs! M HOHHAs) B HEOPraHUYECKUX COETUHEHHUSAX;

e packpsiBath cMbici Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBAThH
[IOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX
nosioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HHs, 3aKOHa ABOTaJIpo;

e ONMChIBaTh M XapakTepu3oBaThb TabauuHyo ¢(opmy Ilepuonnyeckoit cucrembl
XUMUYECKHUX 3JEMEHTOB: pasziMuaTh MOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpynma)», Manble u OoiblIMEe NEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcss B Tabauue «llepuonnyeckas cucremMa XUMHYECKUX
aneMmeHToB Jl. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKT€PUCTHKaMH CTPOECHHS aTOMOB
XMUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

e KJaccu(UIMPOBATh XMMHUYECKHE JIEMEHThl, HEOPraHMYEeCKHe BEUIeCTBA, XUMUYECKHE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
sbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB,  IOATBEpPXKJAs ONMCAHWE MPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIM;

® IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX IIPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;



BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO JIeMEHTa 10 (PopMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIUTEIBHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHME, 0000IIEHNE, CHUCTEMATU3aLMI0, KIAaCCU(PUKAIINIO, BBISIBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIMM,
€CTECTBEHHO-HAY4HbIE METO/Ibl IO3HAHUsI — HAOII0AEHNE, U3MEPEHHE, MOICIIUPOBAHUE,
9KCIIEPUMEHT (PEabHBIN U MBICIICHHBIN);

ClIeI0BaTh IpaBWJIaM IIOJb30BAaHUS XUMHYECKOW MOCYyI0ll u  J1abopaToOpHBIM
0o0OpyIOBaHMEM, a TaKKe MpaBWIaM OOpalleHHUs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBIMTOJTHEHHUIO 1a00PATOPHBIX XUMHUYECKUX OTBITOB IO MOJTYYEHUIO U
coOMpaHui0 Ta3000pa3HBIX BeEHIECTB (BOJAOpPOJAa W KHUCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IENOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOpaHXK U IPYTUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEINIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUuh HOHHOrO oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEAKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUU,  OKUCIHWTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, IMpeAeiabHO J0IMyCcTHMAas
koHueHntpanus [1/IK Bemecra;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMUMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS NPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JUISI COCTaBleHUS (OpMYNIT BEIIECTB H
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPHUHAJIKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopMynam, BUJ XUMUYECKOHW CBs3U (KOBAJCHTHAs, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHHUAX, 3apsii HMOHA MO XUMHUYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoanueckoro 3akona [[. 1. MenaeneeBa u AeMOHCTPUPOBATH
€ro NOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy Ilepuonunueckoil
CHCTEMBbl XMMMYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpynma)», Mmanble W GonbLIME IEPHUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B IEPHOIUUECKOM Talu1le, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsal A1pa,
oO11ee 4MciIo AIEKTPOHOB U paclpeeseHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSTD
o0mye 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB 3J€MEHTOB M HUX COEIUHEHUI B
Ipezienax MajblX EPUOJIOB U IVIABHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;
KJIacCU(UIMPOBATh XUMHUECKHE JIEMEHTHI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (10 YMCIYy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3pdexTy, 10 U3MEHEHHUIO CTETICHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);



XapakTepu30BaTh (OMHUCHIBATH) OOMME M CHEHNH(PUUYESCKUEe XHUMHYECKHE CBOWCTBA
MIPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAsI OMMMCAHUE MMPUMEPAMU MOJICKYISPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;

COCTAaBIISATh YPABHCHHSI ICKTPOTUTUYCCKON TUCCOMMAIIUN KUCIIOT, MIEIOYCH U COJICH,
MIOJIHBIC M COKPAIIEHHBIC YPAaBHEHUSI PEAKIMI HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,
MOATBEPKIAIONIUX ~ CYIICCTBOBAHMEC TCHETHYECKOW CBS3M MEXKIY BeEHISCTBAMU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI IMOCPEICTBOM
COCTaBIICHUS JICKTPOHHOTO OaraHca ITHX PEaKIIHiA,

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYHCIISATH OTHOCHTEIHLHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTa 1o (popMylie COSMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IMPOBOIUTE PACUYETHI TI0 YPABHEHUIO XUMHUYECKOHN pEaKIlnuu;

coOnrofaTh TMpaBWia IOJB30BAHUS XHMHUYECKOW TMOCYIOW ®  J1ab0paTopHBIM
o0opy/oBaHHWEM, a TaKkKe MpaBuiaa OOpamleHUs C BEIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH TIO BBITIOTHEHHIO JJa00PATOPHBIX XUMHYECKUX OTIBITOB IO ITOJTYYCHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJIMTH PEAKITHH, TIOTBEPIKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, uoaua-, kapoboHat-, docdar-,
CWIHKAT-, Ccyab(haT-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS W HOHBI HM3yYCHHBIX
METAaJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUIECKUX BEIICCTB;
MIPUMEHSATh OCHOBHBIEC OTIEPAIIMU MBICIIUTEILHON JCATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, O000O0IIEeHNe, CHCTEeMAaTH3aIlui0, BBISIBJICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIMHA, €CTECTBEHHO-
Hay4HbBIC METO/IbI IO3HAHKS — HAOI0/ICHNE, H3MEPEHHE, MOICIIMPOBAHNE, SKCTICPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB u

’ KounuecTBo yacos

DJIeKTpOHHbIe (I (POBbHIE)

n/m || TeM mMpoOrpamMmaI Beero Konrposbnbie IpakTuyeckue o6pa3oBaTebHbIE PecypChl
padoThl padoTsbI
Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHSATUHSA
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
) MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
' peaKkuuu https://m.edso0.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3znes 2. BaxkHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsarue 6 bubnuorexa [IOK
' 00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonstue o 8 1 bu6mmoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bogpa. PactBopsl. [lonstue 5 1 1 bubnuoreka [IOK

00 OCHOBaHUAX

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

OCHOBHBIE KJIACCHI

24 HEOPraHuIeCKUX 11 bubmuoreka [IOK
' o https://m.edsoo.ru/7f41837c
COCAUHCHUUN
Hroro mo pazueny 30

Paznean 3. Illepuoanyeckuii 3akon u [lepuoauyeckasi cucrema xummuueckux 3j1eMmeHToB /. . MenaeneeBa. Ctpoenue

aToMOB. XHUMHYecKasa CBsI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE PC€aKIuu

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema

3.1 XUMHUYECKUX AIEMEHTOB /] 7 bubmorexa LOK
) : https://m.edsoo.ru/7f41837c
N. Mengeneea. CTpoeHue
aroma
XUMHAYECKAsT CBA3b.
39 OKHCIUTETbHO- 8 bubnuorexa [JOK
) BOCCTAaHOBUTEIILHEIE https://m.edsoo.ru/7f41837c
peaKiumn
bu6mmoreka [IOK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmiorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB 68

110 ITPOTPAMME



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

KounuyecTBo 4yacos ‘ DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NpPOrpaMmbl Beero Konrpoarueie IlpakTuueckne ogpazoparennubie
padoThI padoThI pecypeb
Pa3nes 1. BemecTBo H XuMnuyeckme peakuuu
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3/ieJIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuotexa [JOK
) peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTuKa XUMHIECKHX BuGnorexa LIOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIMHEHUS T '
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 Etﬁ?ﬁ%ﬁiiggﬁf 112636
COCIMHEHUS T '
OO1as XxapakTepUCTUKA XUMUYECKHIX BuGmorexa LIOK
24 aneMmeHToB |VA-rpynmel. Yraepona u 8 1 2 https://m.edsoo.ru/7f41a636
KPEeMHUH U UX COCTUHEHHUS T '
Hroro no paszneny 25



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

Pazgen 3. MeTa/uIbl M UX COeANHEHUS

. bubmmoreka [{OK
31 Obmue CBOHCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [{OK
3.2 Bakueiinme MeTauibl U KX COSIUHEHUS 16 https://m.edsoo.ru/7£41a636
Wroro mo pazueny 20
Paznen 4. Xumusa u okpyxkalonias cpeaa
4.1 BemectBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 Bubmaorexa LIOK
) p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

» Xumusi: 8-# kimacc: 0a30BbI yPOBEHB: YUCOHUK; 5-¢ m3aanue, nepepadborannoe, 8 kinace/ ['abpuensu O.C., Octpoymos W.I'., Ciagkos C.A.
AxunonepHoe o6mectBo «M3narenberBo «lIpocsemienne»

* Xumus, 9 knacc/ ['abpuensia O.C., OctpoymoB W.I'., CnankoB C.A. Axkumonepnoe obmiectBo «M3narensctBo «IIpocBemenuer»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

8 KJITACC 1. B nomomip mkoasHOMY yunutento. M. 0. T'opkoBenko «Iloypounsie pazpadoTku 1o xumuu k yueonukam: O. C. 'abpuensna; H.
N. Conuna, M. I1. Canuna; I'. E. Pym3utuca, ®. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r. 2. B nomomis abutypuenty. O. C.
INa6puensu, U. I'. OctpoymoB «Xumus». [locoOue ajst MKOIBHUKOB CTApIIKX KiaccoB U noctynatomux B BY3s1. JIpoda, Mocksa 2005 1. 9
KJIACC 1. B nmomomp mkomsHOMY yunTtento. M. 0. T'opkoenko «Iloypounsie pazpadoTku nmo xumun K yueonukam: O. C. ['abpuensaa; H.
N. Conuna, M. I1. Canuna; I'. E. Pym3utuca, ®. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r. 2. B nomomis abutypuenty. O. C.
Ia6puensu, U. I'. OctpoymoB «Xumus». [locoOue st MIKOIRHUKOB CTAapIINX KiaccoB U noctymnarmmmx B BY3s1. JIpoda, Mocksa 2005 r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH UHTEPHET

https://resh.edu.ru/subject/29/8/8) https://interneturok.ru (8 xacc) http://chemistry. narod.ru XumuK.py: caitT 0 XMUMHA
https://skysmart.ru/articles/chemistry TTopran Beepoccuiickoit oumMmuaast mkoasHUKOB. http://rusolymp.ru/ Pycckuit o6pa3oBaTenbHbIi
noprait. http://www.gov.ed.ru ®eaepanbHblil poccuiickuii 00meoopazoBaTenbHbIid moprait. http://www.school.edu.ru ®enepasnbHblii mopra
«Poccuiickoe obpazosanue». http://www.edu.ru O6pasoBarenbHbIii HopTan «Yuebay. http://www.uroki.ru 9 KJIACC
https://resh.edu.ru/subject/29/9/ https://interneturok.ru (9 xacc) https://skysmart.ru/articles/chemistry/ https://www.alto-lab.ru ITopran
Bcepoccwuiickoii onuminaasl mikoasHEKOB. http://rusolymp.ru/ Pycckuii o6pa3zoBaTensHbiii moprai. http://www.gov.ed.ru ®enepanbHblit
poccuiickuii 001eodpasoBarenbHblil moprai. http://www.school.edu.ru ®eaepansusiii mopran «Poccuiickoe 06pa3oBaHKe».
http://www.edu.ru






