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INOACHUTEJBHASA 3AIIMCKA

[IporpamMMa Mo XMMHHM Ha ypOBHE OCHOBHOTO 0OIEro oOpa3oBaHUsl COCTaBJICHAa Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelIbHOM MPOTpaMMBbI
OCHOBHOTO 001Iero o6pazoBanus, npenacraBieHHbIXx B GI'OC OO0, a Takke Ha OCHOBE
denepanbHON paboueit mMporpaMMbl BOCHHUTAHHUA W C YYETOM KOHIICTIIIMM TpPErnojaBaHUs
yueOHOro npeaMera «XuMus» B 00pa3zoBaTeNbHbIX opranu3anusx Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T MpEACTaBICHHUE O LENAX, OOIIEH cTpareruu oOy4eHus,
BOCIIUTAHUSI U PA3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOIO MpeAMeTa, YCTaHABIUBAECT
00s3aTeIbHOE TIPEIMETHOE COJIEPIKaHNE, PElyCMaTPUBAET pacipeielieHue ero rno Kiaccam
U CTPYKTYpUpPOBAHHME IO pas3feiaM M TEeMaM MpPOrpaMMbl IO XHUMHH, OINpEAEseT
KOJJMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTHUKU COJEpKaHHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh M3YUYECHHS! XUMUU C YYETOM MEKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBsI3€H, JJOTMKU Y4eOHOr 0o Ipolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUarouXCsl, ONpeaeIIsieT
BO3MOXKHOCTH TIpEeIMETa JJisi peain3aluyd TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIlEro oOpa3oBaHUs, a TaKke
TpeOOBaHUI K pe3ynbTaraM OOyYeHHs] XMMHUM Ha YpOBHE LieJied W3y4yeHUs NpeameTa U
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEJIbHOM JESATENIBHOCTH OOYYalolerocs MO OCBOEHUIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XUMUU CIIYXUT OCHOBOH i1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroerocs,
€ro MpeACTaBICHUI 0 MAaTEPHAIIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE
XUMHUEN TMPECTAaBICHUS O B3aMMOIPEBPALICHUSX SHEPIUU M 00 SBOIIOLUUU BEUIECTB B
MPUPOJIE, O MyTSIX PEHICHUs TJIOO0ATBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTHUECKOW, TMHINEBOW M HKOJOTHYECKOM Oe30MacHOCTH, MpodsieM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peaju3aliid BO3MOXHOCTEH Il caMoOpa3BUTHS U (HOPMUPOBAHMUS
KYJbTYPBI IMYHOCTH, €€ 00111el U (yHKIIMOHATBLHOU IPAaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEM
00y4aronIuxcsi, HABBIKOB MX CAMOCTOATENbHON Y4eOHOM! €SI TeIbHOCTH, SKCIEPUMEHTAIBHBIX
U HCCIIENOBATEILCKUX YMEHHUH, HEOOXOJIMMBIX KaK B TOBCEJHEBHOM >XM3HM, TaK U B
poheCCHOHAIIBHON JISITEIIbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEIOCTHOTO
B3MUIsSiIa Ha EIWHCTBO MPUPOJLI W YEJIIOBEKAa, SBISETCS OTBETCTBEHHBIM JTalioM B
(hOpMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYaIOIUXCS;

CIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B JKOJOTHYECKOE OOpa3oBaHHE
00yJaroIMXCs.

JlaHHbIe HampaBJIeHUs B OOYYEHUN XMUMUHU 00ECIIEUUBAIOTCS CIIEU(BUKON cofep KkaHus
y4eOHOTO MpeaMeTa, KOTOPbIA SIBJISETCS IMEeIarornyeckd aJanTHPOBAHHBIM OTPaKEHHEM
0a30BOM HAYKH XUMUU Ha ONPEIEIEHHOM 3Tare e€ pa3BUTHUA.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHUE
00y4arolMMUCS CUCTEMbI IIEPBOHAYANIBHBIX OHATUNA XUMUH, OCHOB HEOPTraHUYECKON XUMUU
Y HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX TIOHATUN OPTaHUYECKON XUMUMU.

CtpykTypa cofepxaHus IpOrpaMMBbI 110 XUMHH CPOPMHUPOBAHA HA OCHOBE CUCTEMHOT'O
noaxona K e€ uzydeHuro. CopeprkaHue CKIaAbIBACTCS U3 CUCTEMBI ITOHATUNH O XUMUYECKOM
AJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUH O XMMHUYECKOM peakuumu. OO0 3TH CUCTEMBI
CTPYKTYPHO OPTraHM30BaHbI 110 MPUHIUITY MOCIECI0BATEIBHOTO PAa3BUTHS 3HAHUKM HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMMU;

— YYEHMS O CTPOCHHUH aTOMA U XUMHUYECKOM CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEN0OBATEIBLHO OT OJHOTO YpPOBHA K JpPYromy,
BBITIOJHSAS (PYHKIIMHM OOBSCHEHUS U MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXHOCTEH
[IPAKTUYECKOI0 IPUMEHEHUS U IOJIyYECHUS U3YyYaeMbIX BEILECTB.

OcBoeHue mporpamMmbl MO XHMHUH CIOCOOCTBYET (POPMHPOBAHUIO TMPEICTABICHUS O
XUMHAYECKON COCTABISAIOIIEN HAyYHOM KAPTHHBI MUpPA B JIOTMKE €€ CUCTEMHOW NIPHUPOIBI,
LIEHHOCTHOTO OTHOWIEHHs K HAy4YHOMY 3HAHUIO M METOJAM IMO3HAaHWs B Hayke. M3ydeHwue
XUMHH MPOUCXOJUT C MPUBJICYEHUEM 3HAHUU U3 paHee M3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mupy, «buosorus. 5—7 knacce» u «duszuka. 7 kmacey.

[Ipu u3ydyeHUn XUMHUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUIM OCHOB XMMHUYECKON HAYKH
KaK 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOHN ESITEIIbBHOCTU YEJIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyJbTyphl. 3ajaya y4eOHOro MpeAMETa COCTOUT B
(GbOpMHUPOBAHUM CHCTEMbI XUMUYECKUX 3HAHUN — BaXKHEHIITNX (PAaKTOB, MOHSATUN, 3aKOHOB U
TEOPETUYECKUX TMOJIO)KEHUHN, IOCTYMHBIX OOOOILIEHNI MHMPOBO33PEHUECKOrO Xapakrepa,
A3bIKa HAyKW, B MPUOOIIEHWH K HAYYHBIM METOJaM IO3HAHWS NPH H3YYEHHH BEIIECTB U
XUMUYECKUX peakuuid, B (POPMHUPOBAHMM U PA3BUTUU I[O3HABATEIBHBIX YMEHUHM U HX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIbHONM U y4eOHO-HCCIIEeI0BATEIbCKON JIeATEIbHOCTH,
OCBOEHUU MpaBuil 0€30M1acCHOTo 0OpaIleHUs ¢ BEIIECTBAMH B TOBCEAHEBHOMN )KU3HMU.

[Ipu M3ydyeHnn XMMHUHU Ha YPOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs BaXKHOE 3HAUCHHE
MpUOOpENH TaKue 1eNH, KaK:

— (hopMHpOBaHNE UHTEIJIEKTYaJIbHO Pa3BUTON IMYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO,
COTPYIHHMYECTBY, CAMOCTOATEIHOMY MPUHATUIO PEIIEHUH, CIIOCOOHOM ananTupoBaThCs K
OBICTPO MEHSIFOUTUMCS YCIIOBUSAM JKU3HU;

— HANpaBJICHHOCTh OOyYEHHsS] Ha CUCTEMATHYECKOE MPUOOIIECHHE OO0YYarolIUXCs K
CaMOCTOSITEJIbHOM ~ MO3HABATENbHOM  JEATENIbHOCTH, HAy4YHBIM METOJaM  IO3HaHWs,
(bopMUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrnieyeHre yCIOBHM, CIOCOOCTBYIOUIMX MPUOOPETEHUI0 OOYYAIOIIMMUCS OIbITa
pa3HOOOpPa3HOMN JAEATENBHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITETEHIINI ), UMEIOILUX YHUBEPCAIBHOE 3HAYEHUE JJIS PA3IUYHbIX BUAOB JIEATEIbHOCTH;



— ¢opmupoBanue o0me (QyHKIIMOHAIBPHOW M €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B
TOM YHUCJIE YMEHHUI OOBSICHSITH U OIEHUBATh SBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3Ys 3HAHUS
U OIbIT, TOJYyYECHHbIE MPU H3YUYCHUM XUMHUHU, MPUMEHSATh WX MPU PEHICHUH MNpoOJieM B
NOBCEIHEBHOM )KU3HU U TPYAOBOU NESITEIBHOCTH;

— ((dopmupoBanue y oOydarOIIMXCsl TYMaHUCTHMYECKHX OTHOIICHWM, MOHUMAaHUS
[IEHHOCTH XMUMHYECKUX 3HAHUU JJIs1 BBIPAOOTKU IKOJIOTUUYECKH 11eJIeCO00PA3HOTr0 MOBEICHUS
B OBITY U TPYJAOBOW JIEATEILHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIICH
IIPUPOHOU CPENIBI;

— pa3BUTHE MOTHBAIlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0 HAa OCHOBE YCBOEHHs OOLICYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO0 00yUeHUSI.

OO6muiee yncao 4acoB, OTBEAEHHBIX AJIA U3yUYEHU XMMUU Ha YPOBHE OCHOBHOTO OOILIErO
oOpazoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B He/lelN0), B 9 kiacce —
68 yacoB (2 4aca B HEJIEIO).



COJEPXAHUE OBYUYEHUA

8 KJACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHM B KU3HHU 4YEJIOBEKAa. XHWMUS B CUCTEME HayK. lTena u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO3HAHUS B XUMHUU. YHCThIE BemecTBa U cMecu. CriocoObl pa3IesieHus CMECeH.

ATOMBI M MOJEKYJIbl. XUMHYECKUE 3JIeMEHThl. CUMBOJBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BalleHTHOCTh aTOMOB XUMHYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIipHas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTa B COSTMHEHUH.

KonunuectBo BemectBa. Monbs. Moisipaas macca. B3auMocCBsI3b KOIMYECTBA, MACCHI U
YHCJia CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel 1o hopMmynamMm XUMHUECKUX COSAMHEHUH.

Ou3NUeCKUe U XMMHUYECKUE SIBICHUS. XMMHUYECKas peaklus U €€ MPU3HAKHU. 3aKOH
COXpaHEHHMS MacChl BellecTB. XuMUUYeckue ypaBHeHUs. Kiaccudukanuss XUMHUECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYI0M, TpaBUIaMH pabOThI B JIA0OPATOPUHU U TPpUEMAMU
oOpareHus ¢ 1abopaTtopHbIM 000PY/I0BaHUEM, U3YUCHUE U OMUCaHUE (PU3UYECKUX CBOMCTB
00pa3Il0oB HEOPraHWYECKUX BEIIECTB, HAONIOAeHNE Pu3NUEeCKUX (TIJIaBICHUE BOCKA, TasHUE
JbJIa, paCTUpaHUE caxapa B CTYIKe, KUTICHUE U KOHJEHCAIIUsI BObI) U XUMUUYECKUX (TOpeHUE
CBEUH, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJECHCTBUE Me€Jla C KUCIOTOM) SIBICHUM,
HaOIOZICHUE W ONMUCAaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKUX pPEaKuil (pasiiokeHHe
caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3jioKeHUe TUPOKCHUIA MEIH
(Il) mpu HarpeBaHWHU, B3aMMOJCHCTBHE kelle3a ¢ pactBopoMm coiu menu (I1), m3yueHue
COCOOOB pa3leleHus CMECE: C MOMOILIbI0 MarHuTa, (UIBTPOBAHHUE, BbIApUBAHUE,
JTUCTWILUTALIUS, XpoMarorpadusi, MPoBEACHUE OYUCTKUA MOBAPEHHOM COJM, HAOMIOACHUE H
ONMCAHUE PE3YJbTATOB MPOBEICHUS OMbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MaccChl,
CO3/IaHHUE MOJIeJIel MOJIEKYJI (IIapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPraHNYECKNX BelECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — 3jaeMeHT U MpOCTOe BEIIECTBO.
Haxoxnenue xuciopoma B mpupone, (U3HUECKHE W XUMHUYECKHE CBOWCTBA (peaKIuu
ropenusi). Oxcunel. [lpumenenue xkuciaopoma. CrmocoObl TOMYyYEeHHsS KHCIOpPOJIa B
J1a00paTOpUU U MPOMBITITIEHHOCTH. KpyroBopot kuciopoaa B npupoje. O30H — aJuIoTporHas
Mo U (DUKALINS KACIOPO/Ia.

TermoBoit Ah(PEeKT XUMHUECKOW peakuy, TEPMOXMMHYECKHUE YPaBHEHWs, JK30- U
SHIOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE BO3AyXa, YCUICHHUE
MapHUKOBOTO Y (exTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonmopon — smemeHT M mpocToe BemiecTBO. HaxoxkaeHue Boaopoaa B IPUPOJE,
(bu3nUecKue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CrIocOoO0bI osrydyeHus. Kuciotel u comnu.



MonsipHbIil 00BEM ra3oB. Pacy€Tel M0 XUMHYECKUM YPaBHEHUSIM.

dusnyeckue CcBoWcCTBa BOAbl. Boma kak pactBoputenb. PactBopel. HacklieHHble 1
HEHACBIICHHbIE PACTBOPBI. PacTBOpUMOCTh BElIECTB B BOJE. MaccoBasi oSl BEIIECTBA B
pactBope. XUMUYECKUe CBOMCTBA BOJibl. OcHOBaHUA. Posib pacCTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Boasl B mpupoze. 3arpsi3HEHUE NPUPOIHBIX BoJA. OXpaHa U OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuduxarms OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) M  HECOJIeoO0pa3yrolIue.
Homenknarypa oxcupoB. ®Pu3nMyeckue M XUMHYECKHE CBOWMCTBA OKCHIOB. [lomyuenue
OKCH/JIOB.

OcHoBanusa. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuii. @uU3nMYeCKue U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomydyeHune
OCHOBAHUHU.

Kucnotsr. Knaccudukarnus kucinot. Homenkiarypa kucnot. dusndeckue 1 XUMHYECKUE
cBoiicTBa KUCIOT. Psan aktuBHOCTM MeTauioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa coseil. du3nueckue u XuMHueckre cBoiictBa coiie. [lomyduenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMeHm:

KAQUeCTBEHHOE OINPEACICHUE COACPkKAHMUS KHUCIOpOAa B BO3IyXe, IOJIyYEHHUE,
coOupaHue, paclio3HaBaHUE U U3yUYECHHUE CBOMCTB KHCIOPOJia, HAOIIOACHUE B3aUMOICUCTBUS
BEIIIECTB C KHUCJOPOJOM M YCJIOBHUS BO3HUKHOBEHHUS W MpEKpalleHus ropeHus (moxapa),
O3HaKOMJIEHHE C oOpasllaMd OKCHJIOB U OINHMCAHME MX CBOWCTB, MOJy4eHHUE, cCOOMpaHWUeE,
pacro3HaBaHWE W W3YYCHHE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJEHCTBHE BOAOPOJA C
okcugoMm meau (1) (Bo3amMokHO UCTIONIb30BaHUE BUECOMATEPUATIOB), HAOOIeHHE 00pa3IoB
BEIIIECTB KOJUYECTBOM | MOJb, HCCleAOBaHHE OCOOCHHOCTEH pPACTBOPEHHUSI BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, PUTOTOBJIEHUE PACTBOPOB C OMPEACTEHHON MacCOBOU JONEH
PacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHUE BOJIbI C METa/UIaMU (HATPUEM M KaJbIMEM)
(BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPUATIOB), UCCIIEOBAaHUE O0pa3lloB HEOPTAHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOIEHNE N3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOpax
KUCJIOT W WIeJouel, u3yuenue BzaumopeiicTBus okcuna meau (ll) ¢ pactBopom cepHoit
KUCJIOTBI, KHUCJOT C METAJJIaMH, PEaKIUid HEeUTpaau3aldy, MOJYyYEHHUE HEpPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJHONO METAJUIA JPYTMM U3 pPacTBOpa COJIM, PEIIECHUE
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaKHEenIne KJ1acChl HEOPraHUYECKUX COECMHEHUID.

Iepunoaunyeckuii 3akoH u Ilepuoanyeckas cucrema xumu4eckux aemenros /1. H.
Menpaeneesa. Crpoenne aToOMOB. Xumnyeckas CBA3b. OxucauTebHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[TepBbie TOMBITKM KIacCCU(UKAIIMN XUMHYECKUX 3JIeMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMEIbHbIE METAIUIbI, TaJIOr€Hbl, WHEPTHHIC
razbl). DJIIEMEHTbI, KOTOpPbIE 00pa3yroT aM(pOTEPHbBIE OKCUABI U TUAPOKCU/IBI.

[lepuomnueckuii 3akoH. Ilepumomuueckas cucrema xumuuyeckux syeMeHToB J[. H.
MenneneeBa. KopoTtkonepuonnas u anmuHHonepuoaHas ¢opmel [lepruogudeckoid cucTemsl



xumuueckux snemeHtoB . WM. MenneneeBa. Ilepuonbl u rpynmbl. OUMYECKAN CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CoctaB aTomHbIx saep. M3oromsl. Onexktponsl. CrpoeHue
ANEKTPOHHBIX 000J04YeK aTOMOB IMepBbIX 20 XMMHUYECKHX 3JIeMeHTOB llepuoaunueckoit
cucremsl [1. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO 3JIEMEHTA I10 €ro0 MOJ0KEHUIO B
[Tepuoaunueckon cucreme . 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJInyca aTOMOB XUMUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOIAM.

3nauenune Ilepuogumueckoro 3akoHa U Ilepuonnyeckol CHUCTEMBI XHMHYECKUX
3JIEMEHTOB JIJIA pa3BUTHUA HAYKU U npakTuku. [. 1. MenaeneeB — y4EHbIN U TpakIaHVH.

Xumuueckass  cBa3b.  KoBaneHTHas  (mosisspHas M HEMOJSIpHasi)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHCIICHHS U BOCCTAHOBJICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 0Opa3IloB BEIIECTB METAUIOB U HEMETAUIOB, B3aUMOJICHCTBUE TUIPOKCUAA
[IMHKA C paCTBOPAMH KHUCJIOT U IIEJI0YEH, MIPOBEICHUE ONBITOB, MILTIOCTPUPYIOIINX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (TopeHre, peakiiuu pa3ioKeHUs], COSTUHECHHUS ).

Mesxcnpeomemmnunie ceasu

Peann3zanus MeXnpeIMETHBIX CBA3EH MPU U3YUYEHUH XUMHUHU B 8 KJIACCE OCYILECTBIISIETCS
Yyepe3 HCMOJb30BAHUE Kak OOIIMX €CTECTBEHHO--HAyYHBIX TMOHSTHH, TaK W TOHSTHUH,
SBJISIFOLIMAXCSI CACTEMHBIMHU JIJISI OTZICJIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO--HAYYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, TEOpHs, 3aKOH,
aHaiu3, CHUHTE3, KiIacCUpUKAIMS, TMEPUOJUYHOCTh, HAOIIOJCHUE, IKCIICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuKa: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, 00bEM, arperarHoe
COCTOSIHUE BEIIECTBA, ra3, GU3NUYECKUE BEIIMYUHBI, CAUHUIIBI U3MEPEHUsI, KOCMOC, TUTAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, onocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TOPOJbI, TOJE3HBIC
HCKOIIA€MbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

O kJyACC

BemecTBo M XMMHUYeCKasl peaKkuus

[lepnonnueckuii 3akoH. Ilepumoguueckass cucrema xumuydeckux s3yneMeHToB J[. H.
MengeneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB XHMHUYECKHX
3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalaus, KAIbLUUS U UX COCIMHEHUN B COOTBETCTBUM C
MIOJIOKEHHUEM AJIEMEHTOB B lleproanueckon cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XMMUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKH M BUAA XUMHUYECKON
CBSI3H.



Knaccudukanus nu HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XMMHUUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCMHEHHM, TeHETHYECKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanys XuMAYECKUX PeaKiuil 0 pa3IuYHbIM MPU3HAKaM (TI0 YUCTY U COCTaBy
YyYaCTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 HU3MEHEHUIO CTereHel
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB, [0 0OPAaTUMOCTH, M0 YYaCTHIO KaTalau3aropa). JK30- U
DHIAOTEPMUYECKUE PEAKLINH, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTrie 0 ckopocTH XUMHUUYECKO# peakiuu. [ToHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHAYECKUX peakuusax. [loHATHE O TOMOTEHHBIX M TE€TEpOreHHbIX peakuusx. llonsarue o
katraim3e. [loHATHE O XUMHUYECKOM paBHOBeCHH. DaKTOpbl, BIHUSIOIIME HA CKOPOCTh
XUMHYECKOUN PEAKIINU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE PEAKIMU, AJIEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIBLHOU peakuuu. CocraBieHue YpaBHEHUI OKHUCIIUTEIBHO--
BOCCTAaHOBUTEJIbHBIX PEAKLUM C UCIIOJIIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3JIEKTPONUTHYECKON JUCCOUUALNN. DIEKTPOJIUTHI U HEAIEKTPOJINUThI. KaTHOHBI,
aHUOHBI. MeXaHu3M IUCCOLMALMU BELIECTB C Pa3IMYHBIMA BUJAAMU XMUMHUYECKOU CBS3H.
Crenenb nucconuanuu. CUIbHBIE U CIA0bIE AIEKTPOIUTHIL.

Peakuuu noHHoro oomMeHa. Y cioBHs NPOTEKAHMS peaKUii HOHHOTO 0OMEHA, TIOJIHBIE U
COKpaIllEHHbIC HOHHbIE ypaBHEHUS peakuuii. CBOKCTBAa KUCIOT, OCHOBAHUM U COJIEU B CBETE
NpeCTaBICHUH 00 ANEKTpONUTHYECKOW auccouuanuu. KaduecTBeHHble peakluu Ha HOHBI.
[TonsiTre O TUOPONU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJENSAMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTayioB (Tpaduta M amMasa), CIOXKHBIX BEHIECTB (XJIOpHIIa HATpUs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM PEAKIMU OT BO3ACHUCTBUS Pa3JIMYHBIX
(aKkTOpOB, UCCIIETOBAHKE IIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOLIUAIIUN
KHCJIOT, IIeJoYel U cojiei (BO3MOXKHO HCIOJIb30BAHHME BUJEO MATEpPHUANIOB), MPOBEIACHUE
OTIBITOB, MILTIOCTPUPYIOIINX MTPU3HAKH MPOTEKAHUS PEAKIM HOHHOTO 0OMeHa (0Opa3oBaHue
OcajJKa, BBIJIEJIEHHE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB, WILIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMM (TOpEeHUE, peaKLUU Pa3lIoKeHUs, COCIUHEHHUS),
pacro3HaBaHWE HEOPTraHWYECKUX BEUIECTB C MOMOIIBI0 KAaYECTBEHHBIX PEAKLIWNA HA HOHBI,
pelIeHNEe SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemerauibl U X cOeIMHEHHUS

OOmiasi xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIC
creneHu okucieHus. CTpoeHre U (pU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XMMHYECKHE CBOMCTBA Ha MpuUMepe xJjopa (B3auMOJECUCTBUE C METaJJlaMU, HEMETAJlJIaMH,
niesnoyamu). XjopoBoaopon. CoinsiHas KHUCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIy4YEHUE,
npuMeHeHue. JlencTBue XJiopa M XJIOPOBOJOPOJA HAa OpPraHM3M 4YeJloBeKa. Baxueinmme
XJIOPUABI U UX HAXOXKACHUE B IIPUPOJE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U pu3nuecKrue CBOMCTBA MPOCTHIX BEUIECTB —
KHUCIIOPOJia ¥ Cepbl. AJUIOTPOIHBIE MOIU(UKAIIMYA KUCTIOPO/Ia U cepbl. XUMUYECKUE CBOWCTBRA



cepbl. CepoBOIOpPOJI, CTPOCHUE, (PU3NYECKUE U XMMHUYECKUE CBOWCTBA. OKCHUJBI CEphl Kak
IPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa, (PU3NUECKHE U XUMUYECKUE CBOMCTBA
(obmue Kak TpencTaBUTENs Kiacca KHUCIOT M crnenuduueckue). XUMHUECKHE peaklvu,
JeXallke B OCHOBE MPOMBIIUIEHHOTO CIOc00a MONy4eHUs! CEpHOM KUCIOTHI. [Ipumenenue
cepHoil kucnoTbl. Coym CEpHOM KHUCIOThI, KadyeCTBEHHAas peakuus Ha Cyiab(paT-HuOH.
Haxoxnenue cepbl U €€ COEAMHEHUN B NPUPOE. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl COEAVMHEHUSIMU cepbl (KHUCIOTHBIE JIOXKAM, 3arps3HEHHWE BO3AyXa MU BOJOEMOB),
CIOCOOBI €T0 MPEJOTBPALLECHUS.

OObmiast xapaktepuctuka 31eMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, paclpoCTpaHEHHE B MPHUPOAE, (PU3NYECKUE U
XxuMHueckue cBoiictBa. KpyroBopor aszora B mnpupojge. AMMMAK, €ro (usnueckue u
XUMUYECKUE CBOWCTBA, MOydyeHUe U npuMeHeHue. Coiin aMMOHMS, UX (PU3NYECKHE U
XUMHUYECKUE CBOWCTBA, MpUMEeHEeHHe. KauecTBeHHasl peakiuus Ha UOHbl aMMOHUA. A30THast
KHCJIOTa, €€ MOoJy4YeHue, PU3nUecKrue U XMMUUECKHe CBOMCTBA (00IIMe KaK MpeaCcTaBUTENs
KJ1acca KUCJOT U criennpuyeckue). McnonapzoBaHue HUTPATOB U COJIEH aMMOHUS B KQU€CTBE
MUHEPAJIBHBIX y100peHnil. XUMUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl COSAUMHEHUIMU
azota (KUCIOTHBIE JOXIHW, 3arpsi3HEHHE BO31yXa, MouBbl U BOJMOEMOB). Docdop,
ajuioTponHele  Moaudukaruu ¢docdopa, duzmyeckre M XUMHUECKHE cBoicTBa. Okcua
dbochopa (V) u dpochopnas kuciaora, GU3NUESCKHUE U XMMHUUYCCKHE CBOMCTBA, IMOJIyUYCHHE.
Hcnonbp3oBanue ¢pocdaToB B KaU€CTBE MUHEPAIBbHBIX YA0OPEHUH.

OO6mas xapakrepuctuka s31emMeHToB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTEpHbIE CTENIEHN OKUCIICHUA. Y TIEpO, AJTIOTPOIHbIE MOIM(DHUKALIUN, pACTTPOCTPAHEHUE
B Ipupoje, pu3MUecKue U XMUMHYECKHe cBoWcTBa. AncopOuusa. KpyroBopor yriepona B
npupone. OKCUIbI yriaeposaa, ux (pusndeckre 1 XMMUYECKHUe CBOMCTBA, JEHCTBUE Ha KUBBIE
OpPraHU3MBbl, MOJYYEHUE U MPUMEHEHHUE. DKOJIOTHYeCKue NMpoOJeMbl, CBI3aHHBIE C OKCUIOM
yraepona (IV), rumore3a riao0anbHOTO NOTEIJIEHUS KJIMMara, NapHUKOBBIN 3(QexT.
VYronpHas KUCIOTAa U €€ CONM, MX (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA, MOJYYEHUE U
npuMmeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-moHbI. Mcnosp3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, IPOMBILIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCJUHEHUSIX yriepoaa
(MeTaH, 3TaH, STWJEH, AalleTWJIEH, 3TaHOJ, TJMLEPUH, YKCycHas kucnota). [lpupoaHbie
MCTOYHHUKHU YTIEBOAOPOAOB (Yrojb, IPUPOAHBIA ra3, HEPTH), MPOAYKThl HX MEepepadOTKU
(OeH3uH), UX poib B OBITY U MNpOMBIIUIEHHOCTH. [loHATHE O OMONIOTHYECKH Ba)KHBIX
BELIECTBAaX: JKUpPax, OelKax, yrieBoJax — M MX POJM B >KU3HHM ueloBeka. MarepuanbHOE
€MHCTBO OPTAaHMYECKUX U HEOPTaHUYECKUX COCIMHEHU.

Kpemunii, ero ¢usmyeckne M XUMHYECKHE CBOICTBA, MOJy4YEHHE WU MPUMEHEHHE.
Coenunenusi kpemHust B mpupojae. OOmue npencraBieHusi 06 okcuzae kpemuus (1V) u
KpeMHueBoM kucinote. CHIMKAThl, MX HUCHOJb30BaHWE B OBITYy, B TPOMBIILIEHHOCTH.
Baxkneiiime crpoutenbHble MaTepUalibl: KEpaMHKa, CTEKIJIO, [IEMEHT, OETOH, »KeIe300€TOH.
[IpoGnembl 0e30macHOrO0 MCHOJB30BAHUSI CTPOMUTEIBHBIX MATEPUAIOB B IOBCEIHEBHOU
AKU3HU.

Xumuueckuii IKCnepumenm:



n3ydeHue o0pas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIuii Ha XJIOPUI-UOHBI U HAOJIIOICHUE PU3HAKOB X MPOTEKAHUS, OTIBITHI,
oTpaxaromue GU3NIeCKue 1 XUMUYECKHE CBOMCTBA TaJIOTEHOB M KX COCTMHEHHUH (BO3MOYKHO
WCITOJIb30BAaHNE BUICOMATEPHUATIOB), O3HAKOMJICHHE C 00pa3IaMu XJIOPHIOB (TaJIOTCHHUIOB),
O3HAaKOMJICHHE C oOpasnamMu cepbl U €€ COCAMHEHUSMH (BO3MOXHO HMCIOJIb30BaHHE
BUJICOMATEpUAJIOB), HAOJIOJICHHE TMpoliecca OOyriMBaHUA caxapa II0J JICHCTBHUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOTBHI, M3YYEHUE XUMHUYECKHX CBOWCTB pa30aBIECHHOMN
CEpPHOU KHUCJIOTHI, TPOBEICHNE KAYECTBEHHOW pEaKIMu Ha Cyib(haT-uOH W HAOIIOJCHUE
npu3HaKa e€ MpoTeKaHusl, O3HAKOMJIEHUE ¢ (PH3NYeCKUMH CBOMCTBaMHU a30T1a, Gocdopa u nx
coeMHEHNUN (BO3MOXKHO HCIIOJb30BaHUE BHJIEOMATEpUaANIOB), oOpasllaMHd a30THBIX U
dbochopHbIX yT0OpeHHH, MoJiydeHHue, COOMpaHHe, paclo3HABAaHUE W H3YYEHHUE CBOICTB
aMMHMaKa, IpOBEJICHUE KAUYECTBEHHBIX PEaKIUid HA MOH aMMOHUS U PocdhaT-uoH U U3yudeHHUE
MPU3HAKOB HX MPOTEKaHMS, B3aWMOJCHCTBUE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C
MEJIbIO (BO3MOKHO HCII0JIb30BaHUE BHJICOMATEPUAIIOB), HU3Y4YECHUE MoOJeneHn
KPUCTAUTMYECKUX PeméToK anaMmasa, rpadura, (yuiepeHa, O3HAKOMJIGHHE C IIPOIIECCOM
a7IcOpOIIMKM paCTBOPEHHBIX BEIIECTB aKTMBHPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOrasa,
MoJIy4eHHe, CoOupaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKUCIIOTO ras3a, IpOBEICHHE
KaueCTBEHHBIX pEAKIUA Ha KapOOHAT W CHUJIMKAT-UOHBI W M3Y4YEHHUE MPU3HAKOB HX
NPOTEKAHUS, O3HAKOMJIEHHE C NPOAYKIMEN CUJIMKATHOM IPOMBINIJICHHOCTH, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeME «BaXHEHIINEe HEMETAIUIBI U UX COCITMHECHUS.

MeTaiibl 1 UX COeAMHEHUS

OO0masi xapakTepUCTUKAa XMMHUYECKHUX DJIEMEHTOB — METAJVIOB Ha OCHOBAaHMM HUX
nonoxkenuss B llepuomnueckoil cucreme xumuueckux syeMeHToB [[. M. MennpeneeBa u
cTpoeHust atoMoB. CTpoeHHE MeETauloB. MeTauinuyeckas CBsI3b M MeTaIMyecKas
KpUCTAJUTMYECKasl PEeIIETKA. DIEKTPOXUMUYECKUIN Al HAPsKEHU MeTalioB. dusnyeckue
U XUMHUYECKHEe CBOMCTBa MeTauioB. OOmue crnocoObl mojiydeHus MeTtaioB. [loHsitue o
KOPPO3UU METAJJIOB, OCHOBHBIE CIIOCOOBI 3allIUThl UX OT Koppo3uu. CiuiaBsl (CTalb, 4YyT'yH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TPOMBIILICHHOCTH.

[IlemouHble MeTaAIIBL: TOJOXKEHUE B [leproanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHME HX AaTOMOB, HaxXxOXJIe€HUE B mpupoae. Dusnueckue u
XUMHUYECKHEe CBOWMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCHUIbI U THAPOKCHUABI HATPUS U
kanus. [[puMeHeHne MEen0YHbIX METAIUIOB U UX COCIMHEHUIA.

[IlenoyHO3EMENBbHBIE METAUIBI MarHuii M KallblIMid: MOJIoKeHHe B lleproamueckon
cucTteMe xumuueckux sneMmeHToB [[. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HaXOX/ICHUE B
npupone. Pusnyeckre 1 XMMHUYECKUE CBOMCTBA MArHUS U KaJiblvs. BaxkHenme coeIMHEHUs
KaJbIus (OKCHUJI, TUAPOKCHUJ, coJin). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHCHUSI.

AmomuHuii: nonoxenne B Ileproanueckoil cucreme Xxumudeckux snemeHToB [I. .
MenpneneeBa, CTpOCHUE aToOMa, HaxXOXIACHWUE B mpupoje. Dusnueckue M XUMHUYECKHUE
CBOMCTBA aTFOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA aJTFOMUHUS.

Kenezo: monoxenue B Ilepuoanyeckoil cucrteme xumudeckux siaemeHtoB [ .
MenzeneeBa, CTpOEHHWE aToma, HaxoXAeHUEe B Tpupoae. PU3MUYECKHE U XHUMHUYECKHUE



cBoMcTBa Keneza. Okcunawl, ruapokcuasl U conu xkeneza (1) m xeneza (lll), ux cocras,
CBOMCTBA U MOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3laMyd METAJUIOB M CIUIABOB, UX (M3HMYECKUMHU CBOWCTBAMH,
U3Y4YEHHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB),
OCOOEHHOCTEW B3aUMOJCHCTBUS OKCHAA KalbliUs W HATpus C BOJOM (BO3MOKHO
UCIIOJIb30BaHUE BHUICOMATEPHUATIOB), HWCCIIEOBAaHHE CBOMCTB >KECTKOW BOJBI, MpoIlecca
TOpPEeHHsI Kejle3a B KUCIOpoAe (BO3MOXKHO HCIIONb30BAaHHE BHIEOMATEPUANIOB), MPU3HAKOB
MPOTEKaHUsI KAYECTBEHHBIX PEaKIUii HAa MOHBI: MarHus, KaJabIHsl, aTIOMUHUS, ITMTHKA, JKeJe3a
(I u xenesza (111), meau (1), HaOmoaeHKE K ONMKCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMHM HATpHs, Kaius W Kaiblus (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
uccienoBaHue aM()OTEpHBIX CBOMCTB THIPOKCH/IA ATFOMUHUS U THAPOKCUAA ITIUHKA, PEIICHHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 0 TeMe «BaykHel e MeTamisl U UX COeTUHEHUS.

XuMHS M OKPYKAKOLIAA cpela

BemecTBa 1 Mmatepuaiibl B IOBCETHEBHOM KU3HU YesoBeKa. bezonacHoe ucnoiab3oBaHue
BEIIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momoInb Mpu XUMHUYECKUX OXKOTrax H
OTpaBJICHUSX.

XUMUYECKOE  3arps3HEHHE  OKpYXKaromed cpeasl  (TpefenbHas — JAOMycTUMAas
KOHIEHTpauus Beulects, ganee — [1/IK). Pons XxuMun B penieHuu 3K0J0rH4ecKuX mpoodIieM.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3I0B MaTepUANOB (CTEKIIO, CTIAaBbI METAIIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexXnpeIMETHBIX CBA3EH PU U3YUYEHUH XUMUHU B 9 Ki1acce OCYIECTBIISIETCS
4yepe3 WUCIOIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHHA,
SBJISTFOIITUXCSI CHCTEMHBIMU JIJIS1 OTJEIBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAy4YHBIM (PaKkT, TUMOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTE3, KilacCH(UKAIMs, TEePUOJUIHOCTh, HAOIIOACHHE, JKCIEPUMEHT,
MOJICIUPOBAHUE, HW3MEpPEHUEe, MOJEelb, SBJIICHHE, MapHUKOBBIA A(P(PEKT, TEXHOIOTrus,
MaTepuabl.

®duzuka: Marepusi, aToM, 53JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ, HW30TOIbI,
PaZMOaKTUBHOCTh, MOJIEKYJa, DSJCKTPUYCCKHA 3apsll, TPOBOJHUKH, TOJTYIPOBOIHHUKH,
IVDIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSTHUE BEIEeCTBa, T'a3,
pacTBOp, PacCTBOPUMOCThH, KPUCTAIUIMYECKAsh PEMIETKa, CIUIaBbl, (HU3MYECKUE BEIMYHHBI,
€IMHHULIBI U3MEPEHHUs, KOCMHUECKOE TPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢porocuntes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEpAJIbHBIE YA0OpEHUS,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MHUHEpaIbl, TOPHBIE TOPOJbI, TOJE3HbIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMUS
JOCTUTAIOTCS B XO/I€ OOYUCHHS XUMHUH B €IMHCTBE YICOHON M BOCTTUTATEIPHON IEITEITLHOCTH
B COOTBETCTBUU C TPATUIIMOHHBIMA POCCUHUCKUMH COIMOKYJIBTYPHBIMH W JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, PUHATHIMU B 00IIIECTBE MMPaBUIIaMU U HOPMaMU TTOBEJCHUS U
CIIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHSI M COLMATTM3AlUNA 00YyYarOUXCsl.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYArOUIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIECHHOCTHBIX OPUEHTAIMI M PACIITUPEHHE OIBITA IEATEILHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HAcCJIeIUI0, TOHUMAHMs 3HAYEHUS XUMUYECKON HAyKH B JKU3HU COBPEMEHHOTO
o01ecTBa, COCOOHOCTH BJIAJIETh TOCTOBEPHON MH(GOPMAIIHEH O MTEPEAOBBIX TOCTHKCHUSIX H
OTKPBITUSX MUPOBOW U OTCUECTBCHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MIPEACTABJICHUS] O COIMAIBHBIX HOPMaxX W TMPABHJIAX MEXITMYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE, = KOMMYHUKATHBHOW  KOMIICTCHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-MCCIIeIOBATEILCKON, TBOPUECKOW M JIPYTUX BUIAX NEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW JESATENbHOCTU TMPU BBIMOJIHEHUU Y4E€OHBIX, MO3HABATEIbHBIX
3a/lay, BBIMOJIHEHUH XUMUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpEeMJICHHS K B3aUMOINOHMMAHHMIO ¥ B3aWMOIIOMOIIM B TMpolecce IToM ydeOHOMU
JeSATETLHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEICHUE W TOCTYIIKM CBOMX TOBApHIICH C
MO3UIIUYA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEACTaBICHUS O BEIICCTBE W XUMHYECKOW  PEaKIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAyKH W COCTABIISAIOIINE OCHOBY TSI
MOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpPA, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/II, B3AMMOCBSI3SIX YEJIOBEKA C MPUPOTHOM CPEIoit, O POITU
XUMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABATEIILHBIC MOTHBBI, HalPABJICHHBIC HA TOJYyYECHHWE HOBBIX 3HAHMHK 1O XHMHH,
HEOOXOaMMBIC JUISI OOBSICHEHUS HAOIIOJacMBIX IPOIIECCOB W SBIICHHWM, MMO3HABATEILHOM,
WH()OPMAITMOHHOW W YHMTATENIbCKOW KYJIBTYpPhl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIHHOMN
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOMN JIUTEPATYpOH, MOCTYIMHBIMA TEXHHUYECKUMU
cpencTBamMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA,

MHTEpeC K O0OyUYEHUIO U MO3HAHUIO, JTI0O03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHuUI0, MPOEKTHOM U UCCIIEA0BATENbCKOMN ACSITEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH U YPOBHS 00y4YeHUS B JlaTbHEHTIIEM;

4) dpopmMupoBaHus KYJIbTYPHI 310POBbSI:



OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO,
YCTaHOBKM Ha 3JI0pOBBIM 00pa3 >KMW3HMU, OCO3HAHUE IOCIEACTBUM U HENPUITHE BPEIHBIX
MPUBBIYEK (YIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHs), HEOOXOUMOCTH COOJIIOICHUS
npaBusl 0€30MaCHOCTU MPHU OOpalIeHUH ¢ XUMHUYECKHUMH BEIIECTBAaMH B OBITY U peaabHOU
KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K MPAKTHUECKOMY M3YUECHHIO MPodeccuii U Tpyia pa3InyHOro poja, YBaKCHHUE
K TPyAy U pe3yibTaTaM TPYIOBOW AESITETbHOCTH, B TOM YHKCJIE€ HAa OCHOBE MPUMEHEHUS
NpEeIMETHBIX 3HAHUM 1O XHWMHH, OCO3HAHHBIM BHIOOP WHIUBUAYATHHOW TpPAaeKTOPHUU
OPOAOKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMUH,
OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, ycIenTHON POo(eCCUOHATIBHON AESITEIHOCTU U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalITHPOBATHCS B MPOGECCHOHATILHON CpeIe;

6) IK0JIOrNYeCcKOro BOCTIMTAHUS

HKOJIOTMYECKH LI€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HICTOYHUKY KU3HU HA 3eMIle,
OCHOBE €€ CyIIIECTBOBaHMsI, IOHUMaHUE [IEHHOCTH 3/J0POBOr0 U 0€30IacHOro oopasa KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3MYECKOMY U IMCUXUYECKOMY 3/I0POBBIO,
OCO3HaHWE IIEHHOCTH COOMIOAEHUS IMpaBWi O€30MacHOro0 MOBEAECHHS NpH padoTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAIIHIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIOJICH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHMS, MOJyYaeMble NPU U3YUYEHUU XUMUH, JUISI PEIICHUs
3aJa4, CBS3aHHBIX C OKpYXKaloLlEeHd NPUPOJHOW Cpeloi, I TOBBIIICHUS YpPOBHS
AKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHUS TTI00AIHHOTO XapaKTepa SKOJIOTHUECKUX MpodiieM U
nyTed WX peIIeHUs MOCPEICTBOM METOIOB XHMHH, SKOJOTHMYECKOTO MBINIJICHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B TIO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMATBLHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B coctaBe MmerampenMeTHBIX pe3yibTaTOB BBIAEISAIOT 3HAYMMBbIE A (POPMUPOBAHUS
MHUPOBO33pEHUs OOIICHAaYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHITUI, TUIIOTE3a, (PakT, cUCTeMa,
MPOIECC, JKCIEPUMEHT H JPYroe.), KOTOpPHIE HWCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHWUU W3 3TUX IMpeAMETOB (OpMHUPOBATH
MpeJICTaBICHUE O LEJIOCTHON Hay4YHOUH KapTHUHE MUpPa, U YHUBEpCaJIbHbIE YueOHbIe 1eHCTBUS
(mo3HaBaTenbHble, KOMMYHHKAaTHUBHBIE, PETYJIATUBHBIE), KOTOpble  OOECIEUUBAIOT
dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM AesITENbHOCTH.

Ilo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

YMEHHSI HCTOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS MPH OCBOCHUW 3HAHUM:
pacKpbiBaTh CMBICT XHMHUYECKUX TOHATHH (BBIACNATH WX XapakTepHble MPU3HAKH,
YCTaHABIMBaTh B3aMMOCBA3b C JPYTHMMH TOHSATHSIMH), HCIOJIB30BaTh TIOHATHS IS
OOBSICHEHUsSI OTAETbHBIX (PAKTOB U SBJICHHUM, BbIOMpaTh OCHOBAHMS W KPUTEPUHU IS
KJIaCCU(UKALNU XUMUYECKUX BEIIECTB U XMUMUYECKUX PEaKIHii, YCTaHABIMBATh MPUUUHHO-
CJIEICTBEHHBIE CBSI3M MEX1y OOBEKTAMM H3YYEHHs, CTPOMUTH JIOTMUECKHUE PACCYKICHUS
(MHIyKTUBHBIE, J€IyKTUBHBIE, [10 AaHAJIOTHH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;



yMEHHUE MPUMEHSTH B MPOLECCE MO3HAHUS MOHATUS (MPEIMETHBIE U METaNpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJb3yeMble B XUMHH, TTPEOOPa30BLIBATH IIUPOKO
MIPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEACTABICHUS] — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMu4eckas ¢GopMmyia W YpaBHCHHE XHUMHUYECKOM pEakuu — MPU PEHIeHUU YIeOHO-
MO3HABATENBHBIX 33/a4, C Y4€TOM OTUX MOJEIbHBIX MPEACTABICHUNA BBIABIATh MU
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU U3YYAEMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEAKIIUH, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, PUYMHHO-CIIC/ICTBEHHBIEC CBSI3U U
MPOTUBOPEYHS B U3yUaEeMbIX MPOIIECCAX U SIBIICHUSX.

Bba3oBble uccienoBarenbcKue 1eiiCTBUA:

yYMEHHUE UCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TakkK€ B KayeCTBE OCHOBBI Il (POPMHUPOBAHUSI TUIIOTE3bI IO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

MpUOOpPETEHUE OMbITA O MJIAHUPOBAHUIO, OPraHU3alUU U MPOBEACHUIO YUYEHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 X0JI0OM IpOoIecca, CAMOCTOATEIBHO POTHO3UPOBATH
€ro pe3ynbTar, opMyIHpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
OTIbITa, UCCIICIOBAHUS, COCTABJISATH OTUET O MPOJICTIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpaTh, AHAIMU3UPOBATH U HHTEPHPETUPOBATH HHQPOPMAIUIO PAZTUYHBIX
BUJIOB U (OPM MPEACTABICHUS, MOTYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJIsipHAas
JUTEpaTypa XUMHUYECKOTO COJIEp’KaHMsI, CIpaBOYHbIE MocobOus, pecypchl HuTepHera),
KPUTHUYECKU OLEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE MPUMEHATh Pa3IMYHBIC METOJIbI U 3aMPOCHI IPU OUCKE U 0TOOpe UHPOPMAIUU
1 COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsI BHITTOJTHEHUS YUYEOHBIX U MTO3HABATEIbHBIX
3a/lady  OMpeACNEHHOTO THUMA, MPUOOPETeHHE OmbiTa B OOJACTH  HMCIIOJIb30BAHUS
MH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHM, OBJIaJIecHUE KYJIbTYpOll aKTHUBHOTO
WCIIOJIb30BaHUS PA3JIMUHBIX MTOMCKOBBIX CUCTEM, CAMOCTOSITEILHO BHIOMPATh ONTUMAIIbHYIO
dbopmy npencraBieHuss UHGOPMALMK U WIUTIOCTPUPOBATH PEIIAEMbIE 33/a4l HECIIOKHBIMU
CXeMaMHu, IuarpaMmmamu, ApyrumMu popMaMu rpa@uku U uX KOMOMHAIIUSIMU;

yMEHHUE HCMOJb30BaTh U aHAIM3UPOBATh B IpoIlecce YUeOHONW M HCCIe0BATEIbCKOM
NEeSTENbHOCT WHGOPMAIIMI0O O BIUSHUW TMPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SCTBA H
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOMN Cpeibl.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

YMEHHS 3a/aBaTh BOMNPOCHl (B XOJ€ auanora W (WiM) AMCKYCCHUU) IO CYHIECTBY
oOcyxmaemMoli TeMbl, (OPMYJIUPOBATh CBOW MPEIJIOKEHUS OTHOCHUTEIHHO BBITIOJIHCHUS
NPEIJIOKEHHOM 3aa4u;

YMEHUSl TPEACTABIATh IMOJYyYEHHBIE Ppe3yJbTaThl MMO3HABATEIBHON NEATEIbHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeiaTh TMPE3CHTAIMI0 PEe3yJIbTaTOB BBIMOJIHEHUS
XUMUYECKOTO OKCIepUMEHTa (JIabopaTOpHOrO OmbITa, JabopaTopHOM pabOTHI  TIO
MCCJIEIOBAaHHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);

yMEHUS yueOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIILHON U
UCCJIeI0BATENHCKON JCSITENbHOCTU MPU PEIICHUH BO3HUKAIOIIUX MPOOJeM Ha OCHOBE y4€Ta
OOIIMX WHTEPECOB U COTJIACOBAHMS MO3UIMK (00CYXkIAeHHUS, OOMEH MHEHHSIMH, «MO3TOBbIE



IITYPMbDY, KOOPAMHAIMS COBMECTHBIX JEHCTBUM, OIpPEACIICHUE KPUTEPUEB IO OILIEHKE
KauyeCcTBAa BBIITOJIHEHHON pabOThI U IPYTHE).

PerysiTuBHbIe YHUBepCaJbHbIEe YUeOHbIe AelicTBUS:

YMEHHE  CaMOCTOSTENbHO  OMNpENeNsATh  LENu  JIeATEIbHOCTH, IIJIaHHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJUPOBATH M TPU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
NeATENIbHOCTh, BBIOMpaTh HaubOosiee 3PDEKTUBHBIE CIIOCOOBI PEIICHUS YYEOHBIX U
MO3HABATENBHBIX 33]]a4, CAMOCTOSITENIbHO COCTABIISATh WM KOPPEKTUPOBATH MPENI0KEHHBIN
QITOPUTM JCUCTBHI NMPHU BHIMOJHEHUH 3aJaHUN C YYETOM MOJIyUYEHHS HOBBIX 3HAHMN 00
M3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIMIX, OLEHUBATh COOTBETCTBHUE MOJIYYECHHOTO
pe3ynbTaTa 3asBICHHOM 1M, YMEHHUE HCIOJb30BaTh W aHAJIU3UPOBATH KOHTEKCTHI,
npeajaraeMbie B YCIOBUM 3aaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pPE3yabTAaTOB IO OCBOCHHIO O0S3aTENBHOTO COAEPIKAHMA,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil mporpaMMoil, BBIAEISIOT: OCBOEHHbBIE
OoOy4arolMMHUCSl Hay4YHble 3HAaHUSA, YMEHHUS U CIOCOOBI AEUCTBUM, creuuduyueckue s
npeaIMeTHOW o0nacTu «XHUMHUS», BUIBI ACSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIIPETallnK, MPEeoOpa3oBaHUI0O W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K xonIy o0yueHus B 8 kJiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

e PacKpbHIBAaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUIECKHI
AJIIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOIHAs W
HEOJIHOPO/IHASA), BAJCHTHOCTh, OTHOCHUTENIbHAsI aTOMHAash M MOJEKYJsApHas Macca,
KOJIMYECTBO BELIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XUMHUYECKOIrO
AJIEMEHTa B COEJUHEHHM, MOJISPHBIH OO0BEM, OKCHI, KHUCIIOTa, OCHOBAaHUE, COJb,
AJIEKTPOOTPHUIIATEILHOCTh,  CTETEHb  OKHUCJICHHSA,  XHMHYECKas  peaKius,
KJacCU(UKalMs peaklHid: peaKIu COCTUHEHUs, PEAKIMH PA3JI0KCHHS, PEeaKInu
3aMEIICHHUs], PEaKIIuu 0OMEHa, IK30- U DHIOTEPMHUUECKUE PEAKIIUU, TETUTOBOM A HeKT
peaxuuu, sJIpo aToMa, 3JIEKTPOHHBIN cJI0i aTOMa, aTOMHasi OpoUTalb, paalyc aToMa,
XUMHUECKasl CBSA3b, MOJISIPHAS M HETIOJISIpHAs! KOBAJIEHTHAs CBS3b, MOHHAS CBSA3b, HOH,
KaTHOH, aHUOH, PacTBOP, MaccoBas JOJ BelIecTBa (NPOIEHTHASI KOHIICEHTPAIHS) B
pacTBope;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHA U MPUMEHSTH 3TH
MOHSITHS TIPU OMMCAHUH BEILIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY MJIs COCTaBJICHUs (POpPMyJ BEIHIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINM;

e OMpEICNATHh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX, CTCTICHb
OKHCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIWHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEAMHEHUH Mo QopmyiaM, BUI XUMHUYECKON CBS3U
(KoBaJieHTHas! U MIOHHAsI) B HEOPTAHUUECKUX COCANHEHUSIX;

e packpsiBath cMmbich [lepuoanueckoro 3akona J[. V1. MenpeneeBa: 7eMOHCTPUPOBATh
MOHMMAHUE TEPUOINIECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT UX



nosnoxxenust B Ileproanueckoil cucTeme, 3aKOHOB COXPAHEHUSI MacChl BELIECTB,
MIOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHAa ABOTaIpo;
OMHCHIBATh M XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoil CHCTEMBI
XUMUYECKUX BJIEMEHTOB: pPa3jiMyaTh MOHATUS «TJIaBHAsA moArpynna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)», maibie ¥ OoJblIM€ MEPUOJbI, COOTHOCUTH
0003HaueHuUsA, KOTOpbIe UMEIOTCs B Tabnuie «[lepuonnueckast cuctemMa XUMHYECKUX
anemeHToB /I. 1. MenneneeBa) ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsja sapa, OOIIee YHUCIO DJICKTPOHOB H
pacrpeeseHre Ux Mo 3JIEKTPOHHBIM CJIOSIM);

KJIacCu(UIMPOBATh  XUMHMYECKHE  JJIEMEHThl, HEOPraHMYEeCKHE  BeIleCTBa,
XUMUYECKUE peakiuu (10 YUCITY UM COCTaBYy YyYacCTBYIOIIMX B PEAKIMU BELIECTB, IO
TErI0BOMY 3P (DEKTY);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHUE CBOMCTBA BEILIECTB PA3IMUHBIX
KJIaCCOB, IMOATBEpKJas OINUCAHHE MPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHHI
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAILCHUIN B Pa3TUYHBIX YCIOBHUSAX;
BBIYUCIISATH OTHOCUTEJIBHYIO MOJICKYJISIPHYI0O U MOJISIPHYIO MacChl BEIIIECTB,
MaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa M0 (hOopMyJie COeTMHEHN S, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW pEaKIUu;
MIPUMEHSATh OCHOBHBIE OINEPAIIMU MBICIUTECIIBHOW JIEATEIIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, 0000IIIEHNE, CUCTEMATHU3AIUIO, KJIIACCU(DUKAIIUIO, BBISIBICHUE TPUYUHHO-
-CJIE€ICTBEHHBIX CBSI3€M — JJISI U3YUYECHUSI CBOMCTB BEILIECTB U XMUMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAyYHbIE  METOJIbl  TO3HAHUA —  HaOMIOJeHHWe, HW3MEpPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN);

ClieloBaTh MpaBWiaM IMOJb30BAHUS XUMHUYECKOHM MOCYAOH U J1a0OpaTOpHBIM
000pynoBaHUEM, a TaK)Ke IMpaBUiiaM OOpallleHHs] ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB IO MOJTYYSHHUIO
U coOMpaHUI0 Tra3000pa3HBIX BEHIECTB (BOJAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACIEHHOM MACCOBOM JIOJIEM PAaCTBOPEHHOIO  BEIIECTBA,
IJIAaHUPOBAaTh W TMPOBOJUTH XUMHUUYECKHE DKCIEPUMEHTHI 110 Paclo3HABAHUIO
PacTBOPOB IIeJI0UeH U KUCJIOT C TTOMOIIBIO MHJIUKATOPOB (Jakmyc, peHodTaneuH,
METHJIOPAHXK U APYTHE).

K xoniy o0yuyeHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYCCKHUX MOHATHN: XUMUYCCKUN AJIEMEHT, aToM,
MOJIEKyJia, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKash PEaKIus,
XUMUYECKasl CBS3b, TEIJIOBOM d(PPEKT peakunu, MOIb, MOJISIPHBINA 00BEM, pacTBOD,
AJIEKTPOJIUTHI, HEIJCKTPOIMTHI, DJIEKTPOJUTHYECKAsT JAUCCOIMAINS, PEaKIuu
MOHHOTO OOMEHa, Karajau3aTop, XHMHYECKOe paBHOBecHue, oOpaTHMble U
HEOOpaTUMBIE PEAKITUU, OKUCITUTEIIBHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKUCIUTEb,



BOCCTAHOBUTENb, OKHCIEHUE M BOCCTAaHOBJIEHHE, aJUIOTPONHUs, aM(pOTEPHOCTD,
XUMHUYECKasl CBSI3b (KOBAJIEHTHAsi, WOHHAs, METaJUIMYecKas), KpUCTAJUIMYECcKas
pemeTKa, KOPpO3Hsl METAIUIOB, CILIaBbl, CKOPOCTh XUMUYECKON peaKIUu, IPEIEIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX INOHATHN U NPUMEHATH 3TH
NOHATHS IIPU ONMCAHUN BEIIECTB U UX MPEBPAILECHUN;

MCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJISi COCTaBJICHUS (DOPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpENENsATh BAJIEHTHOCTh M CTENEHb OKHCICHHS XHUMHYECKUX JIIEMEHTOB B
COCIMHEHMSIX Pa3JINYHOIO COCTaBa, NMPUHAJICKHOCTh BEIIECTB K OIPENEIEHHOMY
KJIacCy COE€IUHEHMN 1o (opMyJiaM, BUJ XUMHUECKOHN CBSI3U (KOBaJIEHTHAas, MOHHAs,
METaJUIMYeCcKasi) B HEOPTraHWYECKUX COCAMHEHUSX, 3apsA]l MOHAa O XHUMHYECKOU
(dopmyie, XapakTep cpebl B BOAHBIX PACTBOPAX HEOPraHWUYECKUX COCAMHEHUH, THUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBaThk cmbich [lepuoguueckoro 3akona . 1I. MenaeneeBa u JeMOHCTPUPOBATh
€ro MoOHUMaHMe: OMKUCHIBATh U XapaKTepu30BaTh TabinyHyto popmy [lepunoanueckoi
CUCTEMbl XMMHUYECKUX 3JEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noarpymnna (A-
rpynna)» u «mobouHas noxarpymnmna (b-rpynma)», manbsie W OOdbIIME MEPUOJIBI,
COOTHOCUTh OO0O3HAuU€HUs, KOTOpPbIE HMEIOTCA B INEPUOAUYECKON Tabmuue, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U
3apAan szpa, o01ee YUCII0 JIEKTPOHOB U PacpeiesIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOLIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB D3JIEMEHTOB M HX
COEIMHEHMI B MpeJenax MajiblX MEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJacCU(PUIMPOBATh  XMMHMUYECKHE  DJJIEMEHTbl, HEOpPraHWYeCKUEe  BELIECTBa,
XUMUYECKUE peakuu (TI0 YUCITY M COCTaBY yYacCTBYIOIIMX B PEAKIUHU BELIECTB, IO
TeII0BOMY d(PheKTy, 0 U3MEHEHUIO CTENIEHEW OKUCIICHUS] XUMUUECKUX 2JIEMEHTOB);
XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U ClenUPUUECKue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPKIAsl ONIMCAHNUE IPUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPaBHEHHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUN;

COCTABJISITh YPAaBHEHUS SJEKTPOJUTUYECKOM JMCCOIMAIMU KHUCIOT, LIEIoYed u
COJICH, TIOJIHBIE M COKPAILEHHbIE YPaBHEHUS PEaKIMii HOHHOTO 0OMEHa, ypaBHEHUS
peakuuii, TOATBEPKAAOLNIMX CYIIECTBOBAHUE TI'€HETHYECKOM CBS3U  MEXIY
BELIECTBAMHU PA3JIMYHBIX KIIACCOB;

PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca 3TUX peaKluid;

IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHUS XMMUYECKUX MPEBPALIEHUI B PA3JIMYHBIX YCIOBUSIX;

BBIUHCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYO W MOJSIDHYKO MacChl BEILECTB,
MacCOBYIO J0JIK0 XUMUYECKOTO 3JIEMEHTA M0 (POpMYJie COETUHEHMSI, MACCOBYIO JOJIIO
BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLINN;



coOnrofaTh MpaBWiIa MOJb30BAaHUS XMMHUYECKOM MOCYyI0M M J1aOopaTOpHBIM
00OpyIOBaHUEM, a TAKXKE INpaBuiIa OOpalleHMs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUHUSMU IO BBIMOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OTIBITOB 10 MOJTyYEHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTJIEKHCIIOTO rasa);

IPOBOJIUTH PEAKIINHU, TIOATBEPHKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOPHI-, OpOMHI-, MOIUA-, KapOoHaT-, docdart-,
CWIIMKAT-, cynb(ar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHS W HOHBI W3YYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MIPUMEHSTh OCHOBHBIE OTEPAIlUU MBICIUTEIBHON JAEATEIbHOCTH — aHAINU3 U CHUHTE3,
CpaBHEHHE, 0000IEHNE, CUCTEMATHU3AlNIO0, BBISABICHUE MPUYNHHO-CIIEICTBEHHBIX
CBsI3€M — JUIsl U3Y4YEHUs] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKlUi, €CTECTBEHHO-
HAyYHbIE METOJbI TIO3HAHWSA — HAOJIOJACHUE, W3MEpPEHHE, MOJEIUPOBAHHE,
AKCIIEPUMEHT (pEaJIbHbIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
KonTposabHbie IpakTuyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
Xumust — BakHas o0J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTUYECKON 5 2 bubmorexa LOK
' P https://m.eds00.ru/741837¢
JESITEIILHOCTH YEJI0BEKA
bu6mmoreka [IOK
1.2 B 15 1
CHHECTRA 1 XHMITICCKHE peaiin https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3znen 2. BaxHeiiliue npeacTaBUTE I HEOPraHUYECKUX BelIECTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnorexa [HJOK
' OKCH1axX https://m.edso0.ru/7f41837c
99 Bognopoa.Ilonarue o kucinorax u 8 1 bubnuoreka [IOK
' COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHHUSAX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX bubnuotexa [JOK
2.4 . 11 1 1
COeIMHEHHNH https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3j1emMeHToB /. U. MengesneeBa. CtpoeHue arToMoB. XUMHYeCKasi
cBsI3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN

3.1

[Tepuonnueckuii 3aKOH U

HepnonnquKasf CHUCTEMAa XUMHNUYECCKUX

anemenToB /1. V1. Menpene-eBa.
Crtpoenue atoma

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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3.2 Xumuueckas cBsizb. OKHCIUTEILHO- 8 bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHI https://m.edsoo.ru/7f41837c
Hiroro o paseny 15 s mton LT
PesepBHOe Bpems 3 BH6J_IHOTeKa oK
https://m.edsoo.ru/7f41837c
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TEMATHYECKOE IINTAHUPOBAHUE

9 KUIACC
No Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
n/ HaumeHoBaHue pa3esioB M TeM NPOrPaMMbl (undpossbie)
Bcero  KonTpoJubHbIe IIpakTHYeckue
n o0pa3oBaTesbHbIE
padoThI padoTshI
pecypchbl
Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIUun
11 [ToBTOpenue u yriry0ieHrne 3HaHU OCHOBHBIX Pa3JIeNioB Kypca 5 1 bubnuoreka [JOK
' 8 Kiracca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHIX PEaKIUii 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
13 DNeKTpoNUTHYECKas AUCCOUANMs. XUMUYECKUE PEaKIIUU B 8 1 1 bubnnorexa [JOK
' pacTBopax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO1m1ast xapakTepUCTHKA XUMUUYECKUX 311eMeHTOB VIIA-rpymnmsl. 4 1 bubmmnoreka HOK
' Tanorensr https://m.edso0.ru/7f41a636
99 OO6m1ast xapakTeprucTUKa XUMUUECKHUX 371eMeHTOB VIA-Tpynmsl. 6 bubnuoreka [IOK
' Cepa u e€ coeuHeHNs https://m.edsoo.ru/7f41a636
53 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB V A-TpYIIIBL. 7 1 bubmuoreka [IOK
' A30T, pocdop ¥ UX COeAUHEHNS https://m.edsoo.ru/7f41a636
54 OO1m1ast xapakTepUCTHKa XUMUYECKHX 3JIeMeHTOB |V A-rpynmsl. 3 1 5 bubmmnoreka HOK
' Yraepoa v KpEMHUN U UX COCIUHEHUS https://m.edso00.ru/7f41a636
Hroro mo pasneny 25
Pa3nes 3. MeTa/liibl U HX COCANHEHUS
b K
3.1  OO6mue cBOMCTBA METAIIIOB 4 momorexa 110

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

3.2 Baxueiinme MeTayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Utoro mo pazneny 20
Pa3znen 4. Xumus 1 oOKpy:Kamomas cpeaa

4.1 Bemte e U YyeJIoBeKa 3 Bubmorexa HOK
' HICCTBA 1 MEFTEPHAIIET B 2H3H https://m.eds00.ru/7f41a636
Wtoro mo pazneny 3
p 3 bub6nmoreka [IOK

C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 kiacce/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKmoHepHOE
obmectBo «M3natenbetBo «IIpocBenienne»
» Xumus, 9 knace/ ['abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKuroHepHOE
obmectBo «M3natenbeTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA
» Xumus, 8 kiacce/ ['abpuensu O.C., Octpoymos U.I'., CraakoB C.A., AKiMOHEpHOE
obmectBo «M3natenbcTBo «IIpocBenienner
» Xumus, 9 knacce/ ['abpuensu O.C., Octpoymon U.I'., CnaakoB C.A., AKiMOHEpHOE
obmectBo «M3natenbctBo «IIpocBenienner

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U
PECYPCbBI CETU UHTEPHET

http://him.1september.ru/ - aekTpoHHAst BEpCHs Ta3eThl « XUMUsD»; opTall (Meroandyeckue
pa3pabOTKH 11 YPOKOB XUMUH, TIPE3CHTAINH );

http://festival.1september.ru/ - ypoku u npe3enrarmu;

http://kontren.narod.ru - uadopMalmoHHO-00pa30BaTEIbHbIN CANT I TEX, KTO U3ydacT
XHMHUIO, KTO €€ MPEeIoJIacT, Ui BCEX KTO HHTEPECYETCS XUMHUCH.

http://www.alhimik.ru/ - AnxuMuK - OZMH U3 JIYYIIIKX CANTOB PYCCKOS3BIYHOTO
XUMHYeCKOro MIHTepHeTa OPHEHTHPOBAHHBIN HA YUUTENS M yUCHUKA, TPEIOIaBaTes U
CTyIICHTA.

http://maratakm.narod.ru — BupTyanbHast XuMHuecKas IKoa (XuMus + MeToIuKa +
TICUXOJIOTHS)

http://school-collection.edu.ru — Equnas kosexiws nupoBbIX 00pa30BaTELHBIX PECYPCOB
http://www.school.edu.ru — Poccuiickuii 001eo0pa3oBaTelIbHbINA TOPTAI

http://fcior.edu.ru — ®enepanbHblil IEHTP HHPOPMAILIMOHHO-00PA30BaATEIBHBIX PECYPCOB
http://www.drofa.ru — OdunmanbHbIi caliT u3gaTeabeTBa «JIpodar
http://www.dutum.narod.ru/element/elem00.htm (Pacckasbl 00 seMeHTax)
http://chemi.org.ru/ (YueOHHK XUMHUN)

http://home.uic.tula.ru/~zanchem/ (3anuMatenbHas XUMUSI)

http://hemi.wallst.ru/ (Xumus. O0pa3oBaTeNbHbIH CANT IS IKOJIBHUKOB)
http://chemistry.narod.ru/ (Mup xumumn)

http://www.alhimikov.net/ (ITone3nas nHGOpPMAIUS 10 XUMHH)

http://www.xumuk.ru/ (XuMuK.ru - caliT 0 XuMHuH [T yIUTEICH U YICHUKOB)
http://webelements.narod.ru (WebElements: onnaiiH-cripaBOYHUK XUMHUYECKHUX 3JIEMEHTOB)
http://all-met.narod.ru (3anumaresbHas XUMHUs: BCE O MeTajlIax).

http://experiment.edu.ru (Kosutekuus «EcTecTBEeHHOHAYUHBIC SKCIICPUMEHTBI . XUMUS ).
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