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HOACHUTEJIBHAASA 3AIITMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOT'O 00IIero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa30BaHus, MPEACTAaBIEHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe denepaabHOll paboueil mTporpaMMbl
BOCIIUTAHUS U C YUCTOM KOHIEHIMHU MPENnoiaBaHusl y4eOHOTo npeameTa «XuMus»
B 00pa3oBaTeNbHBIX opranm3aiusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XMMUHU JOa€T MPEJCTaBICHHE O LENAX, OOlIed CTpaTeruu
oOy4eHMs, BOCHHMTAHMS U PA3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Yy4e€OHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJlepKaHue,
MpeaycMaTpUBaET pacIpeleieHue €ro Mo KilaccaM M CTPYKTYpUPOBAHHE I10
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEIETSCT KOJWYECTBEHHBIE WU
KauyeCTBEHHbIC XapaKTEPUCTUKHU colep>KaHus, PEKOMEHTYEMYIO
MOCJEA0BATENbHOCTh  W3YYEHHS XHMHUU C YUYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTUKM Yy4eOHOro mpoliecca, BO3PACTHBIX
0cOOEHHOCTEeM  00ydyaroluxcsi, ONpenenser BO3MOXHOCTH MpeaMera s
peaninzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTEeIbHOU
MIPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TaKKe TPEOOBaHHM K
pe3yapTaram 00y4YeHUs] XUMUU Ha YPOBHE LI€JIel U3yYeHHUs MpeaMeTa U OCHOBHBIX
BUJOB Y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYyYaroulerocs IO OCBOCHHIO
y4eOHOTr0 Co/lepKaHusI.

3HaHWE XWMHH CIYXUT OCHOBOW it (OpMHUpOBaHMS MHUPOBO33PEHUS
00yyJarolerocsi, ero MpeACTaBICHUN O MaTEpPUATBLHOM €IMHCTBE MHUpPA, BaKHYIO
pOJIb UTPArOT (OpMHUPYEMbIE XUMHUEH TPEACTaBICHUS O B3aHMOIPEBPAIICHUIX
SHEPTruM M 00 HBONIOIMHU BEIHIECTB B MPHUPOJE, O MYTAX PEUICHUs TI00aTbHBIX
mpo0JjieM yCTOMYHMBOIO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBON M 3KOJOrMYECKON O€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumun:

CIOCOOCTBYET — pealiu3allii  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUSL |
dbopMHUPOBAHUS KYIBTYpPhI TUIHOCTH, €¢ 00ITIeH 1 (DYHKITMOHATEHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHKME MBIIUJICHUS U TBOPUECKUX CHOCOOHOCTEH
Oo0Oy4aroluxcs, HaBBIKOB KX CaMOCTOSITENIBHOM  y4eOHOH  JIeATeNnbHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCJIENOBATEIIbCKMX YMEHHH, HEOOXOINMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B IPO(HECCUOHATBHOM e TEIbHOCTH;

3HAKOMUT CO CIHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJISI1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yUYarOIINXCS;



crocoOcTByeT (POPMHUPOBAHUIO I[EHHOCTHOT'O OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOIMYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlaHHbIe HampaBlICHUS B OOYYEHHUU XHUMHH OOECIEUMBAIOTCS CHerudUKOin
colepKaHMsl ~ y4eOHOTO  TIpeaMeTa, KOTOPBIM  SIBISETCS  I€IarormuecKu
a/IaITUPOBAHHBIM OTpa)kKeHHEM 0a30BOI HAYKM XMMHUU Ha OMPEICICHHOM JTare e¢
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOUUMHKCS CHCTEMBI IEPBOHAYAIBHBIX ITOHATHH XUMHH, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUN
OPraHUYECKON XMMUHU.

Crpykrypa coaepkaHus MPOrpaMMbl M0 XMMUU C(OpMHUpOBaHA HA OCHOBE
CHCTEMHOI'0 Tojxojaa K e¢ uzyueHuto. CojepkaHue CKJIAJIbIBACTCS U3 CUCTEMBbI
MOHATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUN 0 XMMHUYECKOM
peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPUHILUITY
MOCJIE0BATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOr0 ypOBHSI:

— ATOMHO--MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMSI;

— [lepuonunueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YUEHHUsI O CTPOCHUHU aTOMa U XUMHUYECKOMN CBSI3U;

— TpeACTaBiIEHUNM 00 JJIEKTPOJUTUUECKON JUCCOIMAIlUA BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OJMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (h)aKTOB, PA3BUBAIOTCS IMOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JIPYrOMY, BBINIOJHSAS (QYHKIHH OOBICHCHUS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEU MPAKTUYECKOr0 MPUMEHEHUS W TMOJy4eHUs
U3Yy4aeMbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIIOCOOCTBYET  (OpMHPOBAHUIO
MPEJCTABICHHS] O XUMHUYECKOW COCTABIIAIOIICH HAYYHOM KAPTUHBI MHUpPA B JIOTHKE
€¢ CHUCTEeMHOM NPHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHUIO U
METOJlaM TMO3HaHWS B Hayke. M3ydeHHe XUMHHU NPOUCXOJIUT C MPHUBIICUCHUEM
3HAHUW W3 paHee H3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYXaroIHUd MUY,
«buomnorus. 5—7 knaccel» U «dusmka. 7/ Kimacc.

[Ipy wu3yyeHHUM XUMHHM NOPOUCXOAUT (OPMUPOBAHUE 3HAHUU OCHOB
XUMUYECKOM HayKH Kak 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIBHOCTA YEI0BEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOM KYJIBTYPHI.
3amaua y4eOHOrO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHYECKHX
3HAHUN — BaXHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX MOJIOKECHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



NpUOOIICHNN K HAyYHBIM METOJaM T[IO3HAHHsS TP HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUM U Pa3BUTUHU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHUH B Yy4yeOHO-TIO3HABATEIbHOW U Y4EOHO-HUCCIEA0BATENIbCKOU
JESTENbHOCTA, OCBOCHUU TNPaBWJI 0O€30MacHOr0 OOpaleHusi ¢ BEIIeCTBAMH B
IIOBCETHEBHOM KU3HMU.

[Ipu M3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BAaKHOE
3HauUEHHE MPUOOPENH TaKUe 1eJU, KaK:

— (QopMHUpOBaHME UHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000OpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBlICHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOe MpUOOIIEeHUE
oOy4Jarmuxcs K CaMOCTOSATEIbHON ITO3HABATENbHON JEATEIbHOCTH, HAyYHbIM
METOJlaM TO3HaHMs, (OPMUPYIONIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHre yClIOBU, CIOCOOCTBYIONIUX MPUOOPETECHUIO 00 YYarOIIUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3JIMUHBIX BUJOB JEATEIbHOCTH;

— (dopmupoBanue oO0meld (QYHKIIMOHATBHOH U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHUCJIE YMEHUW OOBACHATH M OLEHUBATh SIBJICHUSA
OKpPYXAaIOIEr0 MHpA, MCIOJIb3Ysl 3HAHUS M OIBIT, MOJIYYEHHbIE NPU H3yUYECHUU
XUMHUH, TPUMEHSTh WX TMPHU PEImIeHUH MpoOJeM B TOBCEIHEBHOW XH3HU U
TPYAOBOM AEATEIbHOCTH;

— (¢dopmupoBaHHE Yy OOYYArOIIUMXCS T'yYMAHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl LIEHHOCTH XUMHUYECKUX 3HAHMM I BBIPAOOTKH HKOJIOTMYECKHU
eJIECO00Pa3HOro TMOBEAEHUS B OBITY U TPYHOBOM JEATENIBHOCTH B UEIAX
COXPAHEHMS CBOETO 37J0POBbs M OKPYKAIOLIEH ITPUPOIHON CPEbI;

— pa3BUTHE MOTHBAIMH K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIHMTAHHIO HA OCHOBE YCBOEHHMsS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY Mpo(duiisi U HANpPaBICHHOCTH JAJTbHEUIIEro
oOy4eHHUs.

OOmiee ymMCiIO 4YacoB, OTBEACHHBIX JUIsl HM3YyYEHHS XUMUU Ha YpPOBHE
OCHOBHOT0 00111ero 00pa3oBaHus, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
gaca B HeJlelto), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHavanbHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumun. Ponb XMMUU B KU3HU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena wm BemecrBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BeuiecTB. [loHsiTHE O MeTOAax MO3HAHUS B XUMUHU. UUCThIE BELIECTBA U CMECH.
CnocoObI pa3eieHust CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHUE HIeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOoB. [IpocThie U CloXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢opmyrna. BajleHTHOCTH aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3aKOH TIIOCTOSIHCTBAa cocTaBa BenlecTB. (OTHOcHUTENbHas aTroOMHas Macca.
OTHocHTeNbHAs MOJIEKYJIsIpHast Macca. MaccoBasi 10 XUMUYECKOTO 3JeMEHTa B
COEJIMHEHUH.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3aumMocCBs3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX EIWUHUI[ BemiecTBa. Pacderel mo Qopmyiam
XUMUYECKUX COCTMHCHUH.

@u3NUECKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakuus U €€ MPU3HAKU.
3aK0H COXpaHEHMS] MAacChl BEIIECTB. XHMMHUYeCKHe ypaBHeHUs. Knaccudukarms
XUMUYECKUX PEaAKIU (COSTUHEHMUS, pa3I0KEHMUs, 3aMEILIEeHUs, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYIOU, MpaBujiaMu paboThl B JabOpaTopuu U
nmpueMaMu OOpaIleHusl ¢ JIabOpaTOpPHBIM O00OpPYAOBaHHEM, U3YUCHUE U OMUCAHUE
bu3MYeCKUX CBOMCTB O0pa3lloB HEOPraHWYECKUX BEIECTB, HaOJIIOJCHUE
¢usznueckux (IUIaBiIeHHE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIMsI BOJBI) U XUMHYECKUX (TOPEHHUE CBEYM, MPOKATHBAHUE
MEHOW MTPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCIOTOMN) SBICHHUM, HAOMIOACHUE U
OMKMCAHWE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakIui (paslioxkeHUue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUIPOKCHUIA
meau (II) mpu HarpeBaHuu, B3auMoJeiCTBHE Keme3a ¢ pacTBopoM connu menu (II),
M3y4YEHUE CIOCOOOB pPAa3JENCHHs] CMECEH: C MOMOINBI0 MarHuTa, (GUIbLTPOBAHHE,
BbINIApUBAHUE, JUCTWUIAIMA, XpoMaTorpadus, MpoBeIeHUE OYUCTKU MMOBAPECHHOU
coimu, HaONIOJEHWE W  OINMCaHWE  pe3yJbTAaTOB  IMPOBEACHHUS  ONbBITA,
WUTFOCTPUPYIOIIETO0 3aKOH COXPAHEHHMS MAaCChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IapocTepKHEBBIX).

BaxuHeilliue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cMmech razoB. CocraB Bo3zayxa. Kuciopon — 3iaeMeHT W mpocToe
BemecTBO. HaxoxneHue kuciopoma B mpuponae, GU3MUECKHEe U XHUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. Ilpumenenue kuciopoga. CrocoOsbl



MOJyYEHHsI KHUCJIOpOAa B JIAOOpATOPHM U TPOMBIIIIEHHOCTH. KpyroBopot
KHUCIopoaa B ipupojie. O30H — aoTponHas Moau(puKaIus KUCiIopoaa.

TerioBoil 3(P(EeKT XMMHYECKOW pPEaKUUH, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMHUUYECKHE pEaKIuU. TOIUIMBO: yroib W METAaH. 3arps3HEHUE
BO3/yXa, yCUJIEHHE MTAapHUKOBOTO A (dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocroe BemecTBO. HaxoxkaeHue Bomopona B
npupone, GU3MYECKMe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nostyyeHus. Kucinorsl u conu.

MornspHblit 00beM ra3oB. PacueTsl 0 XUMUYECKUM YPABHEHHSIM.

Odusnueckne CcBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacepiieHHble ¥ HEHACBIIEHHbIE PAacTBOPhL. PacTBOPUMOCTH BEMIECTB B BOJE.
MaccoBas 107151 BelllecTBa B pacTBOpE. XMMHUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpOB B mpupone M B KHU3HU 4enoBeka. KpyroBopor Boawl B IpUpoAE.
3arpsi3HeHue NPUPOAHBIX BOJ. OXpaHa U OYKUCTKA MIPUPOJIHBIX BOJ.

Knaccudukanus neopranumdeckux coenuHeHuid. Oxcunbl. Knaccudukarms
OKCHJOB:  coseoOpa3ytoniue (OCHOBHBbIE, KHUCIOTHBbIE, aM{QOTEepHbIE) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. DuU3MYECKHE W XUMHUYECKUC
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanus. Krnaccudukamuss OCHOBaHUN: WIEIOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHkinarypa ocHoBaHuil. PU3MYECKHE U XMUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctn MmertauioB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Comu. Homenkiarypa coneid. @U3nyecKkue 1 XMMHUYECKUE CBOKMCTBA COJIEH.
[Tonyuenue conei.

['eneTnyeckas CBA3b MEXAY KJIacCaMU HEOPTaHUYECKUX COCIMHEHHIA.

Xumuueckuii IKCnepuMeHn:

Ka4eCTBEHHOE OIPEIEICHUE COAEPkKAHUS KUCIOPOAA B BO3yXE, OIYyUYECHHE,
coOupaHue, paclo3HaBaHUE U U3YYCHUE CBOMCTB KHCIOPOJa, HAOIIOJECHUE
B3aUMOJECHCTBHUS BEIIECTB C KHCIOPOJAOM M YCJIOBHUS BO3HHUKHOBEHUS U
NpeKpamieHuss ropeHus (moxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
OMHMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAaHHE M H3YYCHUE
CBOMCTB BOJIOpojia (ropeHue), B3aumozencTeue Bojopoaa ¢ okcugoM meau (II)
(BO3MO>XHO HCITIOJIb30BaHUE BUIEOMATEpUAIOB), HAOIIOJeHUE 00pa3lioB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHHME OCOOEHHOCTEW pPACTBOPEHHUS! BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C  OMNPEACICHHOMN
MAacCOBOM JI0JIeld PaCTBOPECHHOIO BEIIECTBA, B3aMMOJIEVCTBUE BOJbI C METaIaMU
(HatpueM ©  KaimplMeM) (BO3MOXHO HCIOJb30BaHUE BHUEOMATEPHUAIIOB),



UcclieZloBaHHe O00pa3loB HEOPraHWYEeCKUX BELIECTB PA3IMYHBIX  KJIACcCOB,
HaOJII0ICHNE U3MEHEHHS OKPAaCKM MHAMKATOPOB B PACTBOPAaX KHUCIIOT U IIEIOYEH,
nzydyeHue B3aumozeicTBua okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C METa/ulaMH, PEaKLHUW HEUTpaIU3aldU, ITOJIYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHUH, BBITECHEHHE OJHOI0 MeTajlla APYTMM M3 PAacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJBHBIX 3aa4d MO TeMme «BaxHeWlne KiIacchl HEOPTraHUYECKHUX
COCIUHECHUN).

Hepuoanuyecknii 3axkoH u Ilepuoamueckas cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKas CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBble MOMBITKM KiIACCUPUKALIUM XUMHUYECKUX 3JIeMEHTOB. lloHsATHe O
IpyNNax CXOOHBIX D3JEMEHTOB (ILENOYHbIE M IIEJTOYHO3EMENbHBIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIEe 00pa3ytoT aM(OoTepHbIE OKCUIBI
Y TUAPOKCUJIBI.

Ilepnognueckmii 3axoH. [lepuoguueckas cucrema XMMAYECKUX JIEMEHTOB /.
N. MengeneeBa.  KoporkomepuonHas W JUIMHHONEpUOAHAs  (pOpMBI
[Tepuoguueckoit cuctembl xumuueckux 3iaemeHToB [. M. Menneneea. [lepuosabt
n rpynmbl. DOU3NYECKUH CMBICH IOPSAAKOBOIO HOMEpPA, HOMEPOB NEpPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sjep. M3oronsl. Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JIOYEK aToMOB 1MepBbIX 20 XUMHYECKHX DJIEMEHTOB
Ilepnognueckori cucremsl [[. M. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
BJIEMEHTA 10 €ro MoJIoKEeHUIo B [lepunonnueckou cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEpUoaaMm.

3unauenue [lepuoanueckoro 3akoHa u llepruoguyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHUs Haykn WU npaktuku. J[. M. MenpeneeB — yd€HbI U
IPaKIaHUH.

Xnumuueckass cBaA3b. KoBasieHTHass (monsipHass M HENOJSpHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTD XUMUYECKHUX AJIEMEHTOB. MIOHHAas CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEaKLUU.
IIporecchl OKUCIIEHHs U BOCCTAHOBJIEHHSI. OKUCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEUIECTB METANIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IMHKA C pacTBOPAMHU KHUCJIOT M IIEJIOYEH, NPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIMX — IPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropenue, peakliuy pa3oKEeHHs, COSTMHEHUS).

Mexcnpeomemmuie cea3zu



Peanuzanusa MeXNpeIMETHBIX CBs3€M MpU HM3YyYEHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 HCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO--HaYYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mire ecTecCTBeHHO--HAyUHbIE TOHSTHS: HAy4YHbIN (akT, TUNoTe3a, Teopus,
3aKOH, aHalW3, CHUHTE3, KiIacCHU(PHUKAIMsI, MEPUOJUIHOCTh, HAOIIOJCHHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBICHUE.

®usuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsij, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PM3MYECKUE BEIIMUUHBI, CIUHUIIBI
U3MEPEHHUS, KOCMOC, TUIaHEThI, 3B€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, buocdepa.

['eorpadus: armochepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJHI,
TM0JIE3HbIE UCKOMAaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHMUYECKAas peaKIUs

[Tepnonnueckuit 3akoH. [lepuoanueckas cucteMa XUuMHYECKHUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPUOJOB, Kalaus, KalblUi M HX
COCIMHEHUI B COOTBETCTBUM C TMOJOXKEHUEM »3JIeMeHTOB B Ilepmoamueckoit
CUCTEME U CTPOCHHUEM MX aTOMOB.

CtpoeHue BellleCTBA: BHUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIICTKU U
BHUJa XUMHUYECKOU CBS3H.

Knaccudukaims u HOMEHKIATypa HEOPTaHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K pa3IMYHBIM KJlaccaM HEOPraHWYECKUX
COCIMHEHUH, TeHEeTUYEeCKas CBSI3b HEOPTAaHUYECKHUX BEIIECTB.

Knaccuduxanms XuMU4eCKuX peakiuii Mo pa3IndHbIM MpU3HAKaM (T10 YUCITY
M COCTaBy Yy4YacCTBYIONIIMX B PEAKIMM BEHIECTB, MO TEIIoBoMYy 3(ddexTy, mo
U3MEHEHUIO CTENEHENW OKHCICHUSI XMMHUYECKHUX JJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U DHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUECKUE
ypaBHEHMUSI.

[lonsiTue 0 ckOopocTH XuUMUYecKOW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U TeTepOTreHHBIX
peakiusx. [lonstue o karanuze. [lonsiTue 0 XUMUUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHMHYECKOW pEaKIUU U MOJ0KEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIC ~ PEAKIUU,  AJICKTPOHHBIM  OaylaHC
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHON  pPEAKLIUH. CocraBieHue  ypaBHEHUI



OKHMCJIUTEIbHO--BOCCTAHOBUTEIIBHBIX  PEAKIIMA €  MUCIOJb30BAHUEM  METOJa
AIEKTPOHHOTO OanaHca.

Teopust HNEKTPONIUTUIECKON TUCCOLMALIUU. DIIEKTPOJIUTHI U HEAIEKTPOJIUTBHL.
Katuonbl, annoHsl. MexaHu3M JUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BHUIAMH
xuMu4yeckon cs3u. CreneHn guccornuanuu. CUIbHbBIC U CIa0bIe DJIEKTPOIUTHI.

Peakium nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIICHHBIE HMOHHBIE YpaBHEHUs peakiui. CBONCTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 DJICKTPOTUTUYECKON
nucconnanuu. KauecTBeHHbIEC peakiuu Ha HOHBI. [IOHSITHE O TUAPOIU3E COTIEH.

Xumuyeckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEJSIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JCUCTBUSl pPa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOIHOCTU
pacTBOpPOB BENIECTB, IMpollecCa AUCCOLUMAIIMM KHUCIOT, IIEJIOYe U CoJiei
(BO3MOXKHO  HCIIOJIb30BAaHWE BHUJEO MAaTEpHUAJIOB), TPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOMINX ~ NPHU3HAKW  MPOTEKaHWS  peaknuii WOHHOro  oOMeEHa
(oOpazoBaHue ocajaka, BbIJCICHUE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
(ropeHue, peakiuu pa3yioKEHUsl, COCAUHEHHs), pACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IOMONIbI0 KAYE€CTBEHHBIX PEAKIMA HA HOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtasuibl 4 MX cOeIMHEHMSI

OO6mras xapakTepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha MOpUMEpPEe  XJopa
(B3amMoO/ICICTBHE € METaJUlaMH, HEMeTajulaMH, IIeJIo4yaMu). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XUMHYECKHUE CBOMCTBA, MOJydyeHHE, NpuUMeHeHue. [lelicTBue
XJopa W XJIOPOBOAOPOJA HA OpTraHW3M 4YejoBeKa. BakHeWInne XJIOpUIbl U KX
HaXO0XJICHHUE B MIPUPOJIE.

OO6mas xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNeHH okucieHus. CtpoeHue W (U3MYECKHE CBOMCTBA
MPOCTBIX BEUIECTB — KUCIOPOJA U CEepbl. AJITIOTPOIHbIE MOAU(PUKAIIMN KUCIOPO/ia
U cepbl. XuMU4Yeckue cBoiicTBa cepbl. CepoBOmOPOa, CTpoeHHE, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckue W XHMHUYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENS Kjacca KHCJIOT H crnerududeckne). XUMHYECKUE PEaKInH,
JeXaliue B OCHOBE IPOMBIIUICHHOIO CIoco0a MOJy4YeHUs! CEPHOM KHCIIOTHI.
[Tpumenenue cepHoi KucioThl. Coji CEpHOM KUCIOThI, KAUECTBEHHAs! PEaKIys Ha



cynb(dar-uoH. HaxoxmaeHnue cepbl M €€ COCNMHEHHH B TpUpoOIe. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEeH Cpelbl COCNMHEHUSMH Cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mras xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHUCIEHHUS. A30T, paclpoCTpaHEHUE B MPUPOJE,
¢u3nveckue u xuMuieckue cBoiictra. Kpyrosopor asora B npupojae. AMMHUak, ero
dbu3nUecKre 1 XUMUUECKHE CBOIMCTBA, MojlydeHue u npumeHenue. Coinu aMMOHUS,
ux pu3NUECKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHCJIOTa, €¢ TOJydeHHe, (U3NYECKUe M XUMHUYECKUE
cBOicTBa (0OOIIME Kak TMPEACTABUTENS Kjacca KHUCIOT W CHelu(pUYEcKHe).
Wcnonb3oBaHne HUTPATOB M COJEM aMMOHHUSI B KayeCcTBE MUHEPAIbHBIX
yno0opeHnii. XuMUYeCKOe 3arpsi3sHEHNE OKPY’KAIOIIEH Cpelbl COCTMHEHUSIMU a30Ta
(KUCIIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3/ayXa, IMOYBBI U BojoemoB). Docdop,
ajuioTponHsie Moaudukanuu gocdopa, Puznueckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciiora, Gusnueckre U XMMHIECKHE CBONCTBA,
nonyuenue. Mcnonb3zoBanue hochaTtoB B kKauecTBe MUHEPATBHBIX YI00PEHUIA.

O6mras xapakrepuctuka 37aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHUA.  YTIEpOol,  aJUIOTPOMHbIE
MoaudUKaIlMU, pacnpocTpaHEeHWe B NpUpoje, (U3NYECKUEe W XUMHYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupone. OKCuabl yriepoaa, ux
duznueckne W XUMUYECKHE CBOWCTBA, JCHCTBHME HA JKUBBIE OpPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r1100aNbHOrO MOTEIUICHUS KJIMMaTa, MHapHUKOBBIN
addekt. YronpHas KUCI0Ta U €€ CONM, UX (PU3HMYSCKUEe M XMMUYECKHE CBOMCTBA,
nolyyeHne U mnpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Ucnons3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIIIEHHOCTH U CEIhCKOM
XO35MCTBE.

[TepBoHaUanbHBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCTMHEHUIX
yraepoaa (MeTaH, 3TaH, 3THIEH, alleTUIEH, 3TaHOJ, IIIUIEPHH, YKCYCHas KUCIIO0Ta).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (Yrojlb, MNPUPOAHBIM Tra3, HEPTH),
IPOJAYKTHl UX TMepepadoTku (OEH3WH), UX POJIb B OBITY W MPOMBIINIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaJKHBIX BEIIECTBAX: KHUpaX, O€NKax, yrieBojax — 1 ux
polM B JKM3HM 4eloBeKa. MaTepuaqbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCTMHEHUH.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIy4YeHUE U
npuMmeHeHne. CoenuHeHuss KpemHHUsi B mpupoze. OOmme mnpeacraBieHus 00
okcusie kpemuusi (IV) u kpemHueBoi kuciore. CHUIMKAThI, UX UCIOIL30BaHUE B
OBITY, B MIPOMBINIJIEHHOCTU. BaxkHellne cTpoUTeNbHbIE MaTepHUaibl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobieMbl 6e30macHOro HMCIONb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 0Opa3l0B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
NPOBE/ICHNE KAaY€CTBEHHBIX PEAKIMH Ha XJIOPUJ-WOHBI U HAOIIOJEHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAIOMKMEC (PU3MUCCKHE M XHUMHYECKHUE CBONCTBA
rajoreHoB M HUX COEIWHEHHH (BO3MOXXHO HCIIOIb30BaHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHHME C o00pa3namMu XJOpUAOB (TajJOr€HUIOB), O3HAKOMJICHHE C
oOpasmaMu  ceppl H  e¢  COCAUHCHHAMHU  (BO3MOXKHO  HCIIOJb30BaHUC
BHJIECOMATEPHUAIIOB), HAOJIIOJEHUE Mpoliecca OOYrIMBaHUs caxapa MoJl IeUCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, M3Y4EHUE XHUMHYECKHUX CBOMCTB
pa30aBIIEHHOI CEpPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW pPEeaKIuu Ha CyJbdaT-
MOH W HAOJIO/IeHWe TpU3HaKa e¢ TPOTEKAaHWs, O3HAKOMIICHHE C (PU3NYECKUMH
cBoiicTBaMu a3ora, (Gochopa M HX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMAaTEepUaioB), oOpasaMu a30THBIX U (ocOpHBIX yA0OpeHUi, MOoTydeHHE,
coOupaHue, pacro3HaBaHWE€ M HU3YYEHUE CBOWCTB amMMHUakKa, IPOBEJCHUE
KAueCTBEHHBIX PEAKIMUA HA MOH aMMOHMS U (pocdar-woH u u3ydeHne MPU3HAKOB
UX IPOTEKaHMs, B3aUMOIECHCTBIE KOHLIECHTPUPOBAHHOM a30THON KUCIIOThI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3yUYCHUE Mojenen
KPUCTANIMYECKUX PEIICTOK anmasa, Tpadura, ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOUCTBOM NPOTHUBOTras3a, MoJiydeHHue, COOMpaHue, pacro3HaBaHUE W U3YUYCHUE
CBOMCTB YIJIEKMCIIOrO rasa, MpoOBEJICHHE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CWIMKAT-UOHBl W H3y4YCHUE TNPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHUE C
MPONYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1a4 1o TeMe «BakHennme HeMeTaJuTbl U UX COCTUHECHUS».

MeTaJiibl U UX COCTUHEHUS

OO6mras xapakTepUCTHUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosoxkeHuss B llepmogumueckor cucreme Xxumuuyeckux syemeHtoB [ .
MenneneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTaJUioB. MeTauindeckasi CBsi3b U
METAJUIMYECKAas]  KpPUCTAJUIMYECKas  PEIICTKA.  JJIEKTPOXUMUYECKUU  psij
HanpspKeHU MetaimoB. Ousndyeckne U XMMUYECKHe CBOMCTBA MeTalioB. OOmue
crocoObl mosydeHust metamioB. [loHsTHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT kKoppo3uu. CmiaBel (CTanb, YyryH, IIOPATIOMUHUMA,
OpoH3a) U X MPUMEHEHHE B OBITY U TPOMBIIINIEHHOCTH.

[llenounsle MeTauibl: noyiokeHue B llepmoamyeckon cucremMe XMMHYECKUX
anemeHToB /l. 1. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MIPUPOJE.
dusnyeckue U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUabl U



TUAPOKCHIBI HAaTpusd M Kanus. [IpuMeHeHue MIeOYHbIX METauloB W HX
COETMHEHU.

[[lenouyHo3eMenbHbIE METAJIbl MAarHuii M KalblMH: IIOJIOXKEHHE B
[Tepuognueckont cucremMe xumuueckux aneMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJI€HHE B Ipupoe. uznyeckre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHEHUs KalbIUsi (OKCHJ, THUIPOKCHUI, COJIH).
JXeécTkocTh BOBI U CIIOCOOBI €€ YCTpaHEHUS!.

AmroMuHUN: nofiokeHue B llepuoanueckoi cucreme XuMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxOxAeHUe B Ipupoae. Pusnyeckue u
XUMHYECKHE CBOMCTBA amOMUHUS. AM(POTEpHbIE CBOMCTBA OKCHAA U THIPOKCHIIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoguueckon cucreme XuMHUYECKUX JIEMEHTOB /.
. MenneneeBa, CTpoeHHME aTOMa, HaxOXJAeHUE B mpupone. DPusznueckue u
XHUMHYECKHE CBOMCTBA xese3a. OKCuabl, THAPOKCHIBI U coiu xkenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C oOOpasmamMu METauIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMH, M3Y4YEHHE  PE3YJIbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KalbllMs W HaTpus C BOJOM (BO3MOXKHO KCIOJB30BAHHE BHIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB ECTKOW BOJIbI, Ipollecca TOPEHUs Kelle3a B KHUCIOPOJIe
(BO3MOKHO  HCHOJIb30BAHUE  BHUJICOMATEPUANIOB), TMPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEaKIMil Ha MOHBbI: MarHus, Kajdblus, AJIFOMUHMS, LIMHKA, Kele3a
(Il) u xenesza (I1I), menu (1), HaOrOIEHUE M OMIMCAHKE TTPOIIECCOB OKPAITUBAHUS
IUJJAMEHH WOHAaMU HaTpusi, KaJlus W Kaiblusid (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpPUAIIOB), UCCIIeOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUAA aTIOMUHUS
Y TUJPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHeunme
METAJUIBI U UX COCIUHEHUSIY.

XuMHs 1 OKPY:KaLas cpeaa

BemecTtBa u Marepuansl B IMOBCEIHEBHOM JXU3HU 4YelloBeka. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoipb mnpu
XUMHUYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKaroueh cpeanl (MpeaenbHas AOMyCcTUMast
KOHIIeHTpa1us BemiecTB, Aaiee — [1/IK). Ponb xuMun B pemieHru 3K0I0rHYECKUX
pooIeM.

Xumuueckuii IKCnepumenm:

u3y4yeHrue o0pa3lioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIE
MaTepUabl).

Mescnpeomemmnuwie ceasu



Peanuzammsi MeXNpeaMeTHBIX CBSI3€M NMPU M3YYCHHM XMMHUHM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIIONb30BAaHUE KaK OOIMMX ECTECTBEHHO-HAyYHBIX
MOHATUH, TaK U TOHATUH, SBIISIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOI'0 IIUKJIA.

OO0mre ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAy4dHbIM (DakT, rumoresa, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCUPUKAIMSA, TEPUOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIMPOBAHNE, W3MEPECHHE, MOJeb, SBICHHUE, ITAPHUKOBBIN
3 deKT, TEXHONOT U, MaTePUAIbI.

dusznka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, DJICKTPUUECKUA 3apsl, MPOBOIHUKH,
MOJIYIIPOBOAHUKH, JTUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, a3, pacTBOP, pACTBOPUMOCTh, KPUCTAILTUYECKAS
pelieTKa, CIUIaBbl, (PU3NYECKUE BEIMYUHBI, SAUHUIBI W3MEPEHMS, KOCMHUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3B€37bl, COJHIIE.

buonorus: dorocunres, abixanue, Ouocdepa, SKOCUCTEMA, MUHEpAIbHBIC
yI00pEHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BELIECTRA.

I'eorpadus: armocepa, rumpochepa, MuHEpaIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOIIaeMble, TOILTUBO, BOTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHA IIPOI'PAMMBLI 110
XUMHNUHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHHUS MPOrPaMMbI  OCHOBHOI'O  OOIIETO
o0pa30oBaHUs JOCTUTAIOTCS B XO0/i€ OOYy4YEeHHs XMMHUU B €AUHCTBE Y4eOHOU u
BOCIIUTATEIbHOU JAEATEIbHOCTA B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHSATHIMU B
oOlllecTBE MpaBWJIaMH M HOPMaMU TOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHI 00 yYarOIINXCS.

JInuHOCTHBIE ~ PE3ydbTAThl  OTpPaXalT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOM MO3WTHBHBIX LEHHOCTHBIX OpPUEHTAUUA U
paclIMpEeHue OIbITA ICSITENLHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuOTHYeCKOT0 BOCIIMTAHMS

LIEHHOCTHOI'O OTHOLICHUSI K OTE€YECTBEHHOMY KYJBbTYPHOMY, HCTOPHUUYECKOMY
M HAyYHOMY HACIEIUI0, TOHUMAHUS 3HAYCHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOI'0 00IIIeCTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHOM HMHQpOpmMaIrmenn o
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MPEACTABICHUS O COLMAJIbHBIX HOPMax M MPABWIAX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JPYrUX  BHUJAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM HESITEIbHOCTH MpHU
BBITIOJIHEHUU Y4YeOHBIX, IM03HABATENBHBIX 3a7a4, BBITIOJIHEHUH XHUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YYEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
M B3aWMOIIOMOIIM B TIPOILIECCE OTOM YYEOHOM [eATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOC IMIOBEJACHUE U TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 TO3HAHUSA '

MHPOBO33PEHYECKUE TPEICTABICHUS O BEHIECTBE M XMMHUYECKOW PEaKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU M COCTaBIAIOLINEC
OCHOBY JIJI1 TTIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBSI3SIX YEIOBEKa C
MPUPOIHOM CPEIOH, O POJIM XUMHUHU B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MIO3HABATEJILHBIE MOTHUBBI, HANIPABJICHHBIE HA MOJIYYCHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHU,
MO3HABATEIbHOM, WH(OPMAIMOHHOW M YHUTATEIIbCKOM KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENIbHOM pabOoThl € Yy4E€OHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMO00pa3oBaHUIO, MPOEKTHOM W  HUCCIEeN0BaTEIbCKOU
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHSI OOy4YeHUS B
JlaJIbHEUIIIEM;

4) popmMupoBaHUsi KyJIbTYPbI 310POBbA:

OCO3HAHHME IIEHHOCTU >KWU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KW3HU, OCO3HAHHWE TMOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOsl, HAPKOTUKOB, KypEHUs),
HEOOXOJIMMOCTH  COOMIOZICHUS TpaBWJI OE30MaCHOCTH TMpU  OOpallleHUUu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHON KU3HU;

5) Tpy/10BOT0 BOCIIMTAHUS :

MHTEPEC K MPAKTHUYECKOMY M3yUCHHUIO Tpodeccrii U Tpyaa pa3aIudHOro poja,
yBOXCHUE K TPYAYy W pe3ysbTaraM TPYAOBOW NEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE IMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XWMHUU, OCO3HAHHBIM BBHIOOP
WHIUBUTYAIbHON TPAEKTOPUHU MPOAOHKEHHUS 00pa30BaHUs C YIETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
YCTEITHON MPpo¢heCCHOHANTBHOM JCITEIIBHOCTA M Pa3BUTHS HEOOXOAMMBIX YMCHHMA,
TOTOBHOCTH aIalTUPOBATHCA B MPOGECCHOHANTBHOU Cpejie;

6) 3K0JOrNYecKOro BOCIIUTAHMSA:

AKOJIOTHYECKH I1€7I€CO00pa3HOEe OTHOIICHHE K TPHPOAC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAHUE IIEHHOCTU 3JI0pOBOTO U
O6e3omacHOro o0pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHME K COOCTBEHHOMY
¢u3nuecKOMy W TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHWE IIEHHOCTH COOJFOACHUS
mpaBuI 0€30IMaCHOT0 MMOBEICHUS MPU PabOTe ¢ BENIECTBAMH, & TAK)KE B CHUTYAITUsX,
YIPOKAIOIIMX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMHH, IS
pelIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEN NPUPOITHON CPEION, ISl TOBBIICHUS
YPOBHS  DKOJOTHYECKOH  KYJNBTYPhI, OCO3HAHHUS TJI00abHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTell HUX pelIeHUs] MOCPEACTBOM METOIO0B XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW ¥ COLMAIIBHOMN MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeaMeTHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHPOBO33PEHMsI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOopus,
MPUHITAT, TUTIOTE3a, (DAaKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPhIe
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEIMETOB (HOPMHUPOBATH MPEICTABICHUE O 1EIOCTHON



HAyYHOW KapTHUHE MHpA, M YHUBEpCAJIbHBIC YUeOHbIE NEUCTBUS (IIO3HABATEIIbHBIC,
KOMMYHUKATHBHBIEC, PETYISATHBHBIE), KOTOpbIE 0OecneunBaroT (HOPMHPOBAHUE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHUIO Y4eOHOU
JeSITeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jjoruueckue JelcTBUA:

YMEHHUS HCIOJIb30BaTh MNPUEMbl JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HaHUMU: PACKPBHIBATh CMBICI XUMHUYECKUX MOHSATUM (BBIACISITHL UX XapaKTEpHBIC
NpU3HAKK, YCTAHABJIMBATh B3aWMOCBSI3b C JPYTUMHU TOHSTHSIMH), UCIIOJIb30BaTh
MOHATHS NIl OOBSICHEHUS OTNIEIbHBIX ()aKTOB U SIBICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUii,
YCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3YUEHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIAYKTUBHBIC, AENYKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJBI U 3aKJIFOYEHUS;

yMEHUE TMPUMEHSITh B TMpoIlecCe IMO3HAHUS TOHATUA (NIpeAMETHhIE U
MeTaIpeaMEeTHbIE), CUMBOIMYECKHUE (3HAKOBBIE) MOJIETH, UCTIOIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBaTh MMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTa), XUMHUYecKas ¢GopMmyia W YpaBHCHHE
XUMUYECKON peaklui — MPU PElICHUH y4eOHO-TI0O3HABATEIbHBIX 3aJlau, C YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC
NPU3HAKH U3YYaE€MBIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIIECJICTBEHHBIE CBSI3U U
POTUBOPEUHUS B U3YyUaEeMbIX MPOIIeccax U sIBICHUSX.

Ba3oBble uccienoBatebCKue 1eMCTBUA .

YMEHHUE HCIONb30BaTh IOCTABJIECHHBIE BOIPOCHl B KAue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JJii (POPMHUPOBAHUS TUIOTE3BI IO
POBEPKE NMPABUILHOCTH BbICKA3bIBAEMbIX CYXICHUI;

NPUOOPETEHHE ONBbITA M0 IUIAHUPOBAHUIO, OpPTaHU3AIMH U TPOBEICHUIO
YYEHHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €ro Pe3ynbTar, (OpMYIUpOBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEJICHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUYET
0 MPOJIeTTaHHOM padoTe.

PabGora ¢ ungopmanmueii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH M MHTEPNPETUPOBATH HH(OOPMALIUIO
pPa3NUYHBIX BUJOB U (HOPM MpPE/ICTABICHHUS, MTOIYYaEMYI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHUYECKOI'O COJIEPKAHUS, CIPABOYHbBIC
mocoOus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPCUHUBYIO H
HEJ0CTOBEPHYIO HH(POPMAILIHIO;



YMEHUE MPUMEHSTHh pa3IUuHble METOAbl M 3allpoChl NMPHU MOUCKE U OTOOpE
MH(pOpPMAIUM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX MJI1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ1ay OMpPEAENCHHOIO TUIa, MPUOOPETEHUE OIbITa B
00JacTH  HMCTONB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHA,
OBJIaJICHNE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIUYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOUPATH ONTUMAJIbHYIO (POPMY MPEACTABICHUS UHPOPMALIUK U
WUTIOCTPUPOBATh pelIaeMble 3aJaud  HECIOKHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE UCIHOJb30BaTh M aHAJU3UpPOBAaTh B Ipouecce Yy4yeOHOH u
MCCIIEIOBATEIBCKOM NIEATENHHOCTH MHPOPMAIUIO O BIUSHUHM MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIiCTBa M TPAHCIIOPTa HA COCTOSIHUE OKpYKaroulell MNpUupoIHON
Cpelibl.

KoMMyHHMKaTHBHBIE YyHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS:

yMEHHUS 3aJlaBaTh BOIpPOCHl (B XOAe Juaiora v (Wiad) JUCKYCCUH) TIO
CyLIECTBY  OOCyXIaeMOl  TeMbl, (OPMYJIHPOBaTH CBOM  IPEAJIOKECHHS
OTHOCHUTEIIBHO BBITIOJIHEHUS IPEMJIOKEHHON 3324 U;

YMEHUS  NPEIACTaBIATH  IOJYYEHHbIE  pPE3yJbTaTbl  [O3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JeNaTh NpPEe3ECHTALUIO
pE3yNbTAaTOB BBINOJHEHUS XMMHYECKOTO JKCIEpUMEHTa (J1a0O0paTOPHOIo OIbITa,
1abopaTopHOI paboTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHUS y4EeOHOTrO COTPYAHHYECTBA CO CBEPCTHHKAaMU B COBMECTHOM
MO3HABATEILHOM M HUCCJIENOBAaTEIbCKOM  ACSATENIBHOCTH  MpPU  PELIEHUU
BO3HUKAIOUIMX MpOOJIeM Ha OCHOBE Y4e€Ta OOIIMX HHTEPECOB M COTJIaCOBAHUS
no3uuit (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYpPMBbI», KOOPIUHALIMS
COBMECTHBIX JCHCTBUM, ONPEICIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U APyTHE).

PerynsiTuBHBbIC YHHBepCaJIbHbIE y4eOHbIe AeiiCTBUSA:

YMEHHE CaMOCTOATEIBHO ONPEIENATh LENH JESITEbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
JeSTeNbHOCTh, BBIOUpATh Hanbosiee 3(PPEeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
NO3HABATENbHBIX 3aJ1ad, CaMOCTOATENIbHO COCTaBJISTh WIH KOPPEKTHUPOBATH
NPEMJIOKEHHBIA aJrOPUTM JIEUCTBUN TMPU BBINOJHEHUM 3aJlaHU C y4eTOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPE3yJibTaTa 3asBJICHHOM LIE€IH, YMEHUE
UCITIOJIb30BATh ¥ AaHAJIU3UPOBATH KOHTEKCTHI, MIPEIJIaraéMbI€ B YCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pe3ydbTAaTOB IO OCBOEHHUIO 0053aTEbHOIO
COJIep>KaHMsI, YCTAHOBJIEHHOTO JaHHOM (enepaqbHOM padodeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOLIMMUCS HAYYHbIE 3HAHUS, YMEHHUS M CIIOCOObI



JNehcTBHUH, crnenuduyueckue JJIsd TPEAMETHONH 001acTh  «XHMHUS», BHJIBI
NEATEIbHOCTA MO  TOJYYEHHIO HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluu,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

K xoniy oOydenus B 8 kiacce npeamMeTHble pe3yabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHI: aToM, MOJEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi J10Jisl XMMHUYECKOT0 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCIJIOTA, OCHOBAaHHE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peakius, Kiaccudukaius peakiuid: peakiuu
COCIMHEHUS, PEAKIMU Pa3JIOKEHUs, PEaAKIUU 3aMElIeHUs, peaKuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU ((PEeKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aroma, aToOMHas OpOUTallb, PaIUYC
aToMa, XUMHYECKas CBSI3b, MOJSIPHAS U HEMOJISpPHAs KOBAJIEHTHAsl CBS3b,
HMOHHAs CBsI3b, MOH, KATUOH, aHUOH, PAacTBOpP, MaccoBas JOJsl BEIIECTBA
(IpolleHTHAs! KOHILIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATUH U
MIPUMEHSTH 3TU NOHATHUS MPU ONMCAHUH BEUIECTB U UX MPEBPALLICHUII;

e HCIONB30BATh XHUMHUYECKYI) CHUMBOJHMKY JJIsi COCTaBieHus Qopmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIU;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKUCJEHUS  JJIEMEHTOB B  OWHApPHBIX  COEAMHEHUSX,
MPUHAIEKHOCTh BEIIECTB K OMPEACICHHOMY KJIAcCy COEAUHEHUM MO
dbopmynaMm, BHUA XUMHYECKOW CBSI3M (KOBaJ€HTHas M HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpseiBaTh cMmbIci Ilepunonnueckoro 3akonHa JI. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HHUSI, 3aKOHa ABOraapo;

e OIKCHIBATH U XapakTepu3oBaTh TaONMMuHyl0 ¢Gopmy Ilepuoanueckoi
CUCTEMbl XHMMUECKHUX OJJIEMEHTOB: pa3jiuyaTh T[OHATHUS  «TJIaBHas
noarpynmna (A-rpynmna)» u «nododynas noarpynma (b-rpymnma)y, maneie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIe HMEIOTCS B
tabnmuue «llepuoanueckas cucrema XuMuueckux saemeHtoB [ W.
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS AaTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sApa, 00IIee Yucio dJIEKTPOHOB
U PACTIPEICIICHUE UX TI0 DJICKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATH XUMUYECKHUE DJIEMCHTHI, HEOPTaHUICCKHE BEIECTBA,
XUMHYECKUE peakiuu (M0 YUCIY UM COCTABY YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, 10 TETIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOINME XMMHUYECKHE CBOWCTBA BEILICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPKIasl OMUCAHNE TIPUMEPAMU MOJICKYJIIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;

MIPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBPAIICHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJEKYJISPHYIO W  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrO0 »dJeMeHTa 1o ¢opmyse
COCIMHEHUS, MACCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUCTHI
10 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATH OCHOBHBIE OMEpallMd MBICTUTEIBHON JIEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHCHHE, 000OIICHHE, CHUCTEMAaTH3alldio, KIIacCH(pHKAIUIO,
BBISIBJICHUE TPUIUHHO--CIICACTBEHHBIX CBS3€H — JJI1 M3yYCHUS CBOMCTB
BCIIECTB M XHMHYCCKHX pEaKIUi, eCTECTBEHHO-HAyYHbIC METOMIbI
MO3HAHUSA — HAONIOJCHUE, W3MEPEHHUE, MOJIETUPOBAHHE, IKCIEPUMEHT
(peanbHbIA U MBICIICHHBIN);

CIeIOBaTh  NpaBWJIAM  TOJNB30BAHUS  XUMHYECKOM  TMOCyIod |
nabopaTopHbIM  00OpYJIOBAaHMEM, a TaKXKe TMpaBwiaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSMH TI0 BBITTOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYEHHUIO W COOUPAHUIO
razoo0pa3HbpIX BeHIeCTB (BOJOPOJA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMPEACICHHON MAacCOBOM JOJIEH PACTBOPCHHOI'O BEILIECTBA,
IUTAHUPOBATb W NPOBOAUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIOT C MOMOIIbI0 MHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPaHK U APYTHUE).

K xonIy oOyuenus B 9 Kkiaacce npeMeTHble pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHN: XUMHUYECKUN
DIIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHOH, aHHOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPHUIIATEIHLHOCTh, CTEIICHb
OKHCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBSA3b, TEIIOBOU A eKT
peaknuu, MOJb, MOJSIDHBIH  O0BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJICKTPOIUTHI, JJICKTPOJIMUTHYCCKAS JTUCCOITMAIUS, PEaKIIMd HWOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBbIE PEAKIMK, OKWUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, WOHHAas,
METaJNIMYecKas), KpHUCTAJUIMYecKass pelieTka, KOppo3Hs METalIoB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKklWH, TMPeaeiabHO AOMyCTUMAas
koHueHrpaus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TOHATUM U
MIPUMEHSTH 3TU NOHATHUSA IPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBIIeHUS (HOpMYyT
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKLINN;

OTpEENATh BaJIGHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 2JIEMEHTOB B
COCIMHEHUSAX Ppa3IMYHOrO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
OTIPECIICHHOMY KJIACCY COEIWHEHUU 1o (opmyiiaM, BUI XUMHUYECKOUN
CBsI3W (KOBaJICHTHAs, WOHHAs, MeETAUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsi]l MOHA MO XUMUYECKOU (hopmylie, XxapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COEAUHEHUW, THUN KPUCTALIIMYECKOU
PEHICTKH KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBATh W XapaKTepHU30BaATh
tabnuunyto ¢opmy [lepuonnueckoid CUCTEMbl XUMHUYECKHUX SJIEMEHTOB:
pas3nuyaTh TOHSATUS «rjaBHas mnoarpymma (A-Tpynma)» U «mododHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOJLI, COOTHOCUTH
00O3HayYeHUsl, KOTOphIE MMEIOTCA B MEPUOJUYECKONW Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] siipa, OOIIee YHUCIO HJIEKTPOHOB H
pacripefieieHue HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBICHATH 0OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B
npeAeiax MallblX MEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHYECKHE pPEaKIUU (M0 YUCIY WM COCTABY YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 M3MEHEHHUIO CTENEHEH OKHCICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME W CHEHU(PUUECKUEe XUMUUYECKUE
CBOMCTBa TIPOCTBIX M CIOXHBIX BEIIECTB, NOATBEPKAAsl OIMNKHCAHUE
IpuUMepaMyi MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITb YPaBHEHUS DJIEKTPOJIUTUYECKOM JTUCCOLUMAIMU  KHUCIIOT,
HIEJI0YEH U COJIEH, TIOJIHBIE U COKPALLCHHBIE YPABHEHUSI pEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHS pEaKlWi, TMOATBEPKIAIONIUX CYIECTBOBAHUE
TEHETUYECKON CBA3M MEXKIY BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OalaHca ATUX PEaKLUid;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TIPOTCKAHUS XUMWYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCTIOBHSX;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJISPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO [JOJIO XHUMHUYECKOro »JJIeMeHTa 1o (¢opMmylie
COEIMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI
10 YPaBHEHUIO XUMHUYECKON PEaKINH;

coOroIaTh ~ MpaBWiIa  IOJB30BAHUS  XUMHUYECKOM 110016171 (0] S
7abopaTOpHBIM  00OpYy/IOBaHMEM, a TaKXKe IMpaBuja OOpamieHus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITTOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJIYYCHHUIO H COOUPAHHIO
razoo0pa3HbIX BElIEeCTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TMOATBEPKIAIONINE  KAYECTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHUA-, OpOMU/I-,
uonua-, kKapbonat-, ¢ocdar-, cuiaukar-, cyiabdar-, TUIPOKCHI-UOHBI,
KaTHOHbl aMMOHHUS W HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC ONEPAlMd MBICTUTEIIBHONW NEATEIbHOCTH — aHaJN3
U CHHTE3, CpaBHEHHE, O0O0OO0IIeHHE, CHUCTEMAaTHU3alUIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIS M3yYEHUS CBOWMCTB BEIIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOI0IeHNe, M3MEPEHNEe, MOJEIUPOBAHUE, DKCIEPUMEHT (peajbHBbId |
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUJIACC
KoaunuecTBo yacos
Ne HaunmeHoBaHue pa3aesioB 1 DJIeKTpPOHHBbIEe (LM (poBbIe)
Kountposabubie IMpakTuyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTebHbIE pecypchl
padoTsI padoThI
Pa3nen 1. [lepBonauyajibHbIe XUMHYECKHE MOHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6nnorexa [IOK
' NPAKTHIECKOM JEATENLHOCTH https://m.edso00.ru/7f41837¢
YeJoBeKa
12 BemecTBa n xumndaeckue 15 1 bubmuoreka [IOK
' peakuuu https://m.edso0.ru/7f41837¢
Hroro mo paznemy 20
Pa3nen 2. BaxkHeiiniue nmpeacTaBuTe I HEOPraHNYeCKHX BelleCTB
21 Boznyx. Kucnopon. [lonsrue 6 bubmmoreka [IOK
' 00 okcumax https://m.edso0.ru/7f41837¢
Bonopoa.llonsarue o kuciaorax bu6mmoreka [IOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [Tonsitue 06 5 1 1 bubnuotexa [IOK
' OCHOBaHHSX https://m.edso0.ru/7f41837¢
24 OCHOBHBIC KJIaCChI 1 1 1 bubmuorexa [IOK
' HEOPraHMYECKUX COETUHEHMUIM https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepuoanyeckuii 3akon u [lepuonnyeckas cucreMa xumuyeckux 3jiemMeHToB /1. M. MennesieeBa. CTpoeHne aToMoB.

XumMuuyeckas cBsizb. OKHCJINTEIbLHO-BOCCTAHOBUTE/IbHbIE P€aAaKI U



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

[Teproanueckuii 3aK0H U

31 Ilepnonnueckas cucrema 7 bu6mmoreka [IOK
' XUMHU4YecKuX 3eMeHToB Jl. W https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKAS CBS3b.
3.2 OKHUCIUTENBHO- 8 bubmiorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKITIHI
but6mmoreka [JOK
n 15
TOTO O pasiery https://m.edso00.ru/7f41837¢c
Pe3epBHOE Bpemst 3 bubmorexa OK
p P https://m.edso0.ru/7f41837¢
OBHIEE KOJIMHECTBO HACOB I1O 68

[NPO'PAMME



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

9 KJIACC

KonuyecrBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrtpoannbie | IIpakTudeckue (1 cpp )
NPOrpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchbl
Pa3jen 1. BemecTBO M XUMHYECKHE peaKIuU
11 IloBTOpenue u yrinyOieHne 3HaHUH 5 1 bubnnorexa LIOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nnorexa [IOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS TUCCOLUALIMS. 8 1 1 bubmmoreka [IOK
' XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. Hemeranibl M MX cOeIMHEHUSA
21 OO1m1ast XapaKTepUCTUKA XUMUYECKUX 4 1 bubnnorexa LIOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mras xapaKTepuCTUKa XUMHUYIECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e 6 Brbmorexa [IOK
' pymHEL. -ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
2.3 3eMeHTOB VA-Tpymibl. A30T, hochop u ux 7 1 bubmorexa LOK
' PyHHHL. ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OOm1ast XapaKTEPUCTHKA XUMHUECKIX
24 snemeHToB [VA-rpynnel. Yriaepon u 8 1 2 Brbmmorexa [IOK
' . PYITHIBL. poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEIMHEHHS
Hroro mo paznery 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

Paszgen 3. MeTa/iIbI M MX COeIHHEHUS

. bubmuorexa [IOK
3.1 Obmpe cBOHCTBA METAIIOB 4 https://m.edso00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimme MeTasuibsl U UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nen 4. Xumus u okpykaomas cpeia
41 BemtectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa HOK
’ m p https://m.edso0.ru/7f41a636
Hroro mo paznemy 3
Pe3epBHOC Bpemst 3 bubmorexa OK
p P https://m.edso00.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHUE

8 KUIACC
KoanuectBo yacoB JIEKTPOHHbIE
Ne Jara uudpoBbie
Tema ypoka Kourpoabnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi = oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl

1 [IpenmeTt xumun. Poab XUMuu B 5KU3HU 1 bubmnoreka LIOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTvie 0 METOIaX MO3HAHUS B XUMHH 1 brbmmorexa [OK

A https://m.edsoo.ru/ff0d227e
Ipaktuyeckas padora Ne 1 «IIpaBuna

3 paboTHI B 1a0OpPATOPUU U IPUEMBI 1 bubmuotexka [IOK
oOpareHus ¢ JJabopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/1I0BaHUEM»

4 YucTeie BemnecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [IOK

A N pHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6nmoreka [JOK
6 A 1
TOMBT M MOJICKYIIR https://m.edsoo.ru/ff0d2a6¢c

7 XHUMUYECKHUE IIIEMEHTBI. 3HAKU 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClIOKHBIE BEllleCTBa 1 bubmmorexa [IOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH IIOCTOSHCTBA COCTAaBAa BEIICCTB.

bu6nunoreka [JOK

10 X .B
umirieckas popmyza. BanenTrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX IJICMEHTOB
1 OtHocuTeNbHAasl aTOMHAs Macca. bubmuoreka [IOK
OtHoOcHUTeNbHAs! MOJICKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHUYECKOTr0 bubmuoreka [IOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemecTBa. Modb. bubmuoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBICHHUS. bubmuoreka [IOK
XHUMHUYECKask peakiys https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yCca0BuUsA IPOTEKAHUS bubnnorexa [IOK
XUMUYECKUX PEeaKInn https://m.edsoo.ru/ff0d3al6
3aKOH COXPAaHEHHUS MACChI BELIECTB. bubnnoreka [IOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konu4ecTna, Macchl
17 BEIIECTBA 110 YPABHEHHUSIM XUMHUYECKHUX bubmmorexa LIOK
» N P https://m.edsoo.ru/ff0d5708
peaxiuii
Knaccudukamnus XuMU9ecKuX peakiuit
18 (coe I/IHqﬁ):HI/DIH A3TI0KEHUS e bubmmorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMenIeHus, OOMEeHa)
M. B. JIoMOHOCOB — yu€HBIN-
19 SHIUKJIONIETUCT 06051q eHUE U bubmmorexa [IOK
. AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3all¥sl 3HaHU !
20 Konrpomnsnas padora Nel o teme bubnnorexa [IOK
«BelllecTBa 1 XUMUYECKUE PEAKLIUM https://m.edsoo.ru/ff0d4290
1 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuiecTBo. O30H

dusznueckre U XUMHUYECKHUE CBOIICTBA

22 KHCJIOpoJia (peakuyu OKUCIECHUS bubmmorexa [IOK
pOJa (peaktt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
Crioco0bl TOTy4eHHsT KUCTIOpoAa B
23 nmabopaTopuu Zq 1| OMI)IIHJ'ICHII){OZ([JTI/I bubmmorexa [OK
Patep P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoa
TennoBoii 3ppekT XumMuaecKou
peaKIuu, MOHATHE O bubmmoreka [IOK
24
TEPMOXUMHUYECKOM YPABHEHUH, K30~ U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIHAX
TommBo (HEDTh, yroJib U METaH).
25 3ar SISHGIEI/IG(II;OS yra CIIocoObI zro bubmmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLICHUS
[IpakTnueckas padora Ne 3 1o Teme
26 «I?IOJ'I YeHUEe U 5061/1 aHue KUCJIopoaa bubmmorexa [IOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
97 Bonopon — snemMeHT u mpocToe bubmmorexa LIOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
o8 ®uznyecKne 1 XMuMUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ilpumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 I1
o OFPITHE O KHCTIOTAX H COIX https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI ToMy4YeHHs BOAOPOa B bubnnorexa LIOK
naboparopun https://m.edsoo.ru/ff0d4dd0
IIpaktnueckast padbota Ne 4 o Teme
P p bu6mmoreka [IOK
31 «ITonyuenue u cobupanue BOIOPOIa,

W3y4YEHUE €r0 CBOKWCTBY

https://m.edsoo.ru/ff0d4f42
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MossipHblii 00BEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA

33 BCIIIECTBA ra3a II0 €ro M3BECTHOM bubmmorexa OK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA U 00BEMY
Brrunciienuss 00bEMOB ra30B 110

34 ABHCHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubmorexa [OK
yp R peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHWH Ira30B

35 du3ndecKre U XUMUICCKUE CBOMCTBA bubmuoreka [IOK
BOJIEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonarue 06 bubnnorexa [LIOK
HMHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. HaceimenHsie

37 Ie[: ac pe 5 acTBOpbl. MaccoBa bubmmorexa [IOK
1 HCHACHIICHHBI TBOPHI. Bast

B p p https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOPE
Ipaktuyeckas padora Ne 5 mo Teme

38 «IIpurorosiieHue pacTBOPOB C bubnuorexa [IOK
OTIpeIETICHHOW MacCOBOM J0Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas padora Ne2 o teme bubnnorexa [LIOK
«Kucnopoa. Bonopoxa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIaccupUKaIys, bu6nuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHue U XUMHUYECKHUE CBOMCTBA

41 KI/ICHyOTHHX OCHOBHBIX U aM(OTEPHBIX bubmorexa TIOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, Kiaccuukanus, bu6nuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 IlonyyeHnue U XUMUYECKUE CBOKCTBA bubnnoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, Bbu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonyyenue u XuUMHYECKUE CBOKCTBA bubmmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnocoébrl) oI )eHI/I}I XHMI/IqZ(I:)KHe bubmorexa OK
y YHCHIE https://m.eds00.ru/00ad9474
CBOMCTBa
[paktuyeckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTABHBIX 33724 110 TEME bubmuorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 ['eneTnueckas CBI3b MEKY KilacCcaMu bubnnorexa LIOK
HEOPraHMYECKUX COEAUHEHUN https://m.edsoo.ru/00ad9a50
bu6nuoreka [IOK
49 O06001IeHne U CUCTEMATU3AIIMS 3HAHUI
B H https://m.edsoo.ru/00ad9cb2
KonTponbhast pabora Ne3 o Teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX brbmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie MOMBITKH KITaCCUPUKAIII
51 XUMUYECKUX 31eMeHTOB. [loHsTHE O bubmorexa OK
' https://m.edsoo.ru/00ad9ffa
IPYIIAaX CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aK0H U
bu6nunoreka [JOK
52 [lepuoanueckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menneneena
bubmuorexa [IOK
53 [lepuonpl, rpymimbl, TOATPYIIITHI nosmotexa I

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
N bubmuoreka [IOK
55 aToMoB 351eMeHTOB [leproanueckoi
https://m.edsoo.ru/00adatbc
cuctemsl /. 1. MenaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €T0 MOJ0KEHHUIO B bubmuorexka [IOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauyeckoro 3akoHa s
57 pa3BuTUA HayKu U npaktuky. [1. . bubmmoreka [IOK
MeHeneeB — y4u€HbIi, eJaror u https://m.edsoo.ru/00ada96e
rpakIaHuH
DNEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnmnorexa [IOK
58
XAMHUYECKHUX DJIEMECHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
59 n
ORHT XHMITHECKa CBA3H https://m.edsoo.ru/00adac34
50 KoBasienTHas ONIsIpHAs XUMHYECKas bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XuMu4ecKast bubnnorexa [LIOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TETCHb OKUCIICHIL https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTENTN U BOCCTAHOBUTEIH bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTponbras padorta Ned o teme bubmmoreka [JOK
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«CtpoeHue aroma. XUMUYECKast CBI3b»

https://m.edsoo.ru/00adb486

66 PezepBHblil ypok. O600111eHIE U 1 bu6mmoreka [IOK
cUucTeMaTU3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O600611eHNE 1 1 bu6mmoreka LIOK
CUCTEMATH3aLMs 3HAHUU https://m.edsoo.ru/00ad9cb2
68 PezepHblil ypok. O60011eHIE U 1 bu6mmoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KonunyecrBo yacos JIeKTPOHHbBIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoabuble | IlpakTnueckue op
n/n Bcero H3y4YyeHHs1 | o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
Ileprnonnueckuil 3aKoH.

1 Ilepnonuueckas cucrema 1 bubnnorexa [LIOK
XUMUYECKHX deMeHToB /I, 1. https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTU B U3MEHEHUU

N bubmuoreka [IOK
2 CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukamnus u HoMeHKIIaTypa 1 bubmmorexa [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMHUUECKOM CBA3U Y THIIBI 1 bubmuoreka [IOK
KPUCTATIMYECKUX PELICTOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «[loBTOpeHue u yriayOieHue 3HaHUM 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 kiacca»

6 Knaccudukanus xumuyeckux 1 bubnnorexa [LIOK
peaKIuii Mo pa3IMYHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMUYECKOMN

7 eaknuu. IToHATHE 0 TOMOT'CHHEBIX U 1 Erbmuorexa IOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[loHsiTHE O XUMUYECKOM PABHOBECHHU.

bubmuoreka [IOK
8 dakTopkl, BIUSIIONINE HA CKOPOCTh 1

XHUMHYECKOHN pP€aKuu 1 MOJIOKECHHUE

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECCHA

OKHCIIUTENIbHO-BOCCTAHOBUTEILHEIC

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 37I€KTPOIUTHIECCKON
10 I[I/ICEOI_[I/IaI_[I/II/IpCI/IJ'IBHBIe U ciia0ble bubmmorexa [OK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honurle ypaBHEHUA pEAKIIUNA Bubmorexa [OK
yp peak https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE NPEACTABICHUN bubmmorexa [OK
p UH https://m.edsoo.ru/00add5d8
00 BJIEKTPOIUTUYECKON AUCCOIHAIINH
XHUMHYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTaBIECHUN 00 bubmnorexa [OK
P . https://m.edsoo0.ru/00add8b2
AIEKTPOIUTHICCKOM TUCCOIUAITIH
14 ITousTHe 0 ruaponau3e coneu bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O060011eHre 1 cucTeMaTH3aus bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Perrenne skcrepruMeHTAILHBIX Bubmiorexa IIOK
p https://m.edsoo.ru/00addbfa
3a1a4)
KontponbHas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOLIAAIINS bubmmorexa [IOK
p a THHAITHA. https://m.edsoo.ru/00addecO
XVUMUYECKUE PEeaKIUU B paCTBOPAX)
O01asg xapaKTepUCTHUKA TaJIOrE€HOB.
18 XI/III\];I/I‘ICCKI;IG CBEﬁCTBa Ha IpuUMepe bubmorexa [OK
P p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopona. ConsiHast KMCJIOTa, bubanorexa [IOK
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XUMHNUYCCKHUEC CBOfICTBa, MoJIy4YCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
ITpaktrueckas padora Ne 2 o teme
20 «[Tony4yeHnue constHON KUCIOTHI bubmmorexa LIOK
YHCHIE €07 ’ https://m.edso0.ru/00ade348
U3Yy4eHUE e¢ CBOMCTBY
Brrancnenus mo ypaBHEHUSIM
21 XAMHAYECKHUX PEAKLU, €CIIA OIUH U3 bubmmorexa OK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30bITKE
99 OO6m1as xapaKTepUCTUKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynrbl https://m.edsoo.ru/00ade64a
AnnotpornHble MOAU(PUKALIUU CEPBI.
23 HaxosxneHue cepsl U €€ coeJuHEHUI bubmanoreka IIOK
B IIpUpPOJIE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo, CTpoeHHE, bubnnorexa LIOK
(duznyecKre U XUMHUYECKHIE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 buznyeckre U XMMHUYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
PUMEHCHHE
XUMUYECKUE PeaKIIiH, JICKAIIHE B
OCHOBE MPOMBIIIIEHHOTO CIoco06a
2% MOJTYYCHUS] CEPHOM KUCIIOTHI. bubmmoreka [IOK
XHUMHUUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKaroIIe Cpeapl COETUHEHUAMU
cepbl
97 BorunciieHne MaccoBOM 1011 BBIXO/a bubmuoreka [IOK
MIPOJIYKTa PEaKLUU https://m.edsoo.ru/00adec8a
28 OO01ast XapaKTepUCTHKA YJICMEHTOB bubnmorexa [IOK
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VA-rpynnsl. A30T, pacCpOCTpaHEHUE
B IIpUpoJE, GPU3NIECKUE U
XUMUYECKHE CBOUCTBA

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

AmMMmuak, ero pusnyeckue u

bu6mmoreka [IOK

29 XHUMHUYECKHE CBOMCTBA, TTOyYCHUE U
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Tpaktuueckas padora Ne 3 o Teme
30 «[lonyueHre aMMHaKa, H3y4eHHE €ro bubmmorexa [IOK
i > YA https://m.eds00.ru/00adf180
CBOICTBY
31 A3OTHas KHCIIOTa, €¢ PU3NICCKUE U bubnnorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJNEN
aMMOHWSI B KQUECTBE MUHEPATbHBIX
32 TOOPEeHN. XUMHAYECKOE bubmmorexa [OK
yA00P ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOUIEH cpebl
COCIMHEHUSIMU a30Ta
®dochop. Oxcug pochopa (V) u
33 (1)00((11))0 pHaSI KI/ICJ‘Ig)Ta q()inI/IEIeZKI/Ie u bubmmorexa LIOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYEHUE
Hcnonb3oBanue pocdatos B
34 KadyeCcTBE MUHEPAIbHBIX YIOOPCHUI. bubmuorexa [IOK
3arpsi3HEHUE TPUPOIHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacopocTpaHeHUE B
35 pH E e (It)m:snlt){ecxll)/le 1 XUMHAYECKHUE bubmmorexa [OK
p P e https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yriiepoaa, ux Gusndeckue u bubmmoreka [JOK

XUMHUYECKHE CBOWCTBA.

https://m.edsoo.ru/00adfebe
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DKooruyecKue npoodIemsl,
cBs3aHHbIe ¢ okcuaoM yriepoaa (1V)

37 VYroabHas KUCIIOTA U €€ CONIU bubmmorera [IOK
https://m.edsoo.ru/00ae006¢c
[TpaxkTueckas padota Ne 4 mo Teme

38 "TTosrydyeHne yriekucioro rasa. bu6mmoreka LIOK
KayecTBenHast peakiys Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHa"abHBIC TTOHITHS 00
39 OpPraHMYECKHX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUX YTIIepoaa
40 Kpemuwii u ero coeannenus bubnnorexa [IOK
https://m.edso0.ru/00ae080a
[TpaxTuueckas pabota Ne 5. Pemienue

41 AKCIEPUMEHTAIBHBIX 3aJa4 110 TEME bubnunorexa [LIOK
«Baxnelie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

Kontponbhas pabota Ne3 o teme
42 «BakHenme HeMeTalIbl U UX bubmmorexa [IOK
https://m.edsoo0.ru/00ae0el8
COCTMHCHUS»
OO01mas XxapakTepUCTUKAa XUMUIECKUX
3JICMEHTOB — METAJIJIOB.

43 Mertaimnueckas CBsi3b U bubmuoreka [IOK
METAJUTMYECKAas KPUCTAILUTNYECKAS https://m.edsoo.ru/00ae103e
pemieTka. Puznyeckue CBOMCTBa
METaJUIOB
XUMHUYECKHE CBOMCTBA METAJIOB.

. bubmuorexa [IOK

44 DIIEKTPOXUMUYECKUN PSIJT

HaIPSKEHUN METaJUIOB

https://m.edso0.ru/00ae1156
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OO6mrme crocoObl MoTyYeHUs
MeTtauioB. CriiaBel. Berauciienus no

45 ABHEHUSAM XUMHUUYECKUX DEAKIUN bubmmorexa OK
yp PEAKIHH, https://m.edso00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COACPIKUT
MIPUMECH
46 ITousiTHE 0 KOPPO3UU METAIIIOB bubnmorexa [JOK
pp https://m.edso0.ru/00ae1278
bu6nmoreka [JOK
47
[Henouneie MeTaLs! https://m.edsoo.ru/00ael4b2
48 OKcubI M TUAPOKCHUIBI HATPUS U bubmmnoreka [IOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [[{ennouHO3EMENBHBIE METAILIIBI — bubnnorexa [LIOK
KaJIbIIUHA ¥ MarHuit https://m.edso0.ru/00ae15e8
50 Bakneimue coeIMHEHNS KAIBIIAS bubmmorexa [OK
g H https://m.edso0.ru/00ae15e8
51 0O0001IeHNE U CUCTEMATU3ALUS
3HAaHUU
59 JKeécTKoCcTh BOABI M CIIOCOOKI €€ bubmuoreka [IOK
YCTPaHEHUS https://m.edso0.ru/00ae1886
[Tpaktudeckas pabora Ne 6 o Teme
53 "JKecTKOCTL BOABI 1 METOMEI €€ bubmorexa TIOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 An 7|
FOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHIA U bubnnoreka [IOK
TUIPOKCH]IA https://m.edsoo0.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMIPOKCHIBI U COJIH JKENe3a

bu6mmoreka [IOK

> (1) u xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O606IJvleHI/Ie U CUCTEMAaTU3aIHA
3HAHUH
[Tpaktuyeckas padora Ne 7. Pemenne
59 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnorexa [LIOK
«Baxueimme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Breruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIU OAUH U3
60 peareHToB J1aH B U30bITKE WIN bubmmoreka [IOK
CONEPKUT IpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JI0JI BBIXOJa IPOAYKTa
peakiuu
61 O6061{1€HH6 U CUCTeMaTH3alus
3HaHUU
Kontponbhas pabota Ned o teme
62 «BaxHeumme MeTaubl 1 UX
COCIMHEHUS»
63 BemecTsa u matepuaisl B bu6mmoreka [IOK
IOBCEHEBHOM KMU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHE bubmmoreka [IOK
OKpY’Karolieu cpeibl https://m.edso0.ru/00ae4270
65 Ponb XMy B perieHun bubnnorexa [LIOK
HKOJIOTHUECKUX MPOoOIIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O606111€eHNE U bub6mmoreka LIOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepaHslii ypok. O6001eHE U bub6mmoreka LIOK
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cUcTeMaTHU3alus 3HAHUI

https://m.edsoo.ru/00adb33c

68 PezepHblil ypok. O6001eH1E U

cucTeMaTH3aInsI 3HaHWI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYHEHUKA

» Xumus, 8 xknacc/ 'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A.,

AxnmonepHoe oburectBo «M3marenscTBo «IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI IJIs1 YYUTEJISA

Xumus (6a30BbIl ypoBeHb). Peanuzarus TpedoBanuii ®I'OC ocHOBHOTO 00111€TO
oOpa3oBaHus: MeTogudeckoe nocooue ans yunrens / Kaepuna A. A., [luuyruna
I'.B.; mox pen.

I'. B. [lnuyrunoit. M. : ®I'BHY «MHcTUTYT cTpaTeruu pa3BUTHUs 00pa3oBaHus

PAO», 2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbhI U PECYPCbBI CETHU
HUHTEPHET
[Topran ¢pyHIaMeHTaIbHOIO XUMHUecKoro oopasopanus ChemNet. Xumuueckas

nHpopmaimonnas cetb: Hayka, oOpa3oBaHue, TEXHOJIOTUU

http://www.chemnet.ru I'azera «Xumusi» 1 caiit 11 yaurens «5 uay Ha ypok

XUMHUN

http://him.1september.ru Equnas xomtekius LIOP: ITpenMeTHas KOIEKIHS

«XUMULY


http://www.chemnet.ru/
http://him.1september.ru/

http://school-collection.edu.ru/collection/chemistry EcrectBenHo-HayuHBIC
skcriepuMenThl: xumud. Komnekius Poccuiickoro o6meo0pa3zoBaTeabHOro

nopTasa

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas omummmaia mKoIbHUKOB 10 XUMHUH

http://chem.rusolymp.ru Opranudeckast XuMusi: JJICKTPOHHBIN YU4eOHUK JIJIs

CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJIEKTPOHHBIA yICOHUK

http://www hemi.nsu.ru OTKpbITHIH KOJUTEHK: XUMHS

http://www.chemistry.ru JlucraninproHHast OJIMMITHA/IA [10 XHMHH:

TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBINA MPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry J/IncranuronHsie

OBPUCTHYCCKHUC OJIMMIIMAABI 110 XUMUHU


http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry

http://www eidos.ru/olymp/chemistry 3anumarenbpHas XumMus

http://home.uic.tula.ru/~zanchem 13 onwita padoter yuntens xumun: cait H.IO.

CrICMaHOBOI

http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmanoBoii

http://www 104.webstolica.ru Kinaccudukariyst XMMHUECKHX PEaKIHit

http://classchem.narod.ru KouTpen — Xumust 115 Bcex: yueOHO-

UH(OPMALIMOHHBINA CAUT

http://kontren.narod.ru Marepuans! kadeapsl GU3NIESCKON U KOJUTOMTHOW XUMUH

HOxHoro ¢denepanibHOro yHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Meroauka o0y4eHUs] XUMHH: CalT

kadenpsr xumun HI'TIY

http://mctnspu.narod.ru Meroandeckoe o0beauHeHne yuuTenei xumuu CeBepo-

Bocrounoro okpyra ropojia MockBbl


http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/

http://bolotovdv.narod.ru Hanomerp: HAHOTEXHOJIOTHYECKOE COOOIIIECTBO

http://www. nanometer.ru OunaitH-clipaBOYHHK XHMUYECKHIX YJIEMEHTOB

WebElements

http://webelements.narod.ru ITomymsipHas GMOIHOTEKa XUMUYECKHX YIIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbIe 1 cCTipaBOYHBIE MaTEPHAIIBI 10

XUMHUHN

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyaibHas XuMHYECKasT KO

http://maratakm.narod.ru Caiit «Mup XuMuN»

http://chemistry. narod.ru XuMuK.py: caiit o xumun

http://www.xumuk.ru Xumuueckast ctpanuuka SIpociasckoro Llentpa

TEIEKOMMYHUKAUUN U HHPOPMAIIMOHHBIX CUCTEM B 00pa30BaHUU


http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/

http://www.edu.yar.ru/russian/cources/chem Xumwuueckuii mopraa ChemPort.Ru

http://www.chemport.ru Xumuueckwuii cepep HimHelp.ru: yueOusie u

CIIpaBOYHBIC MAaTCPHAJIbI

http://www himhelp.ru Xumus: Matepuansr «Bukureaumn» — cBoOOIHOM

OHIUKIIONCANU

http://ru.wikipedia.org/wiki/Xumus Xumus 115 BceX: WUTIOCTPUPOBAHHbBIC
MaTepHalIbl 1o 00IIel, OpraHNYecKoi U Heopranudeckoi xumuu http://school-

sector.relarn.ru/nsm Xumust u sxu3zab — XX| Bek: HayqHO-TIONMYJISIPHBINA KYypHAT

http://www .hij.ruXumo3za: cooOuiecTBo yuuteneit xumuu Ha noptaie «CeTb

TBOPYECKUX YUUTEIICU»

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIxonsHUKaM O XUMHH:

calT xumuuyeckoro axkynprera Antl'Y

http://www chem.asu.ru/abitur DnekTpoHHas OMOINOTEKA ITO XUMUH U TEXHUKE


http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/Химия
http://school/
http://www.hij.ru/
http://it-n.ru/communities.aspx?cat_no=4605
http://www/

http://rushim.ru/books/books.htm DnekTponnas 6udauoTeKa Y4eOHBIX

MaTepHuayioB 1Mo xuMuM Ha moptasie Chemnet

http://www.chem.msu.su/rus/elibrary 31eMeHTbI )KU3HA: CAUT YUUTENS XUMUAU

M.B. ConoBbeBoit

http://www.school2.kubannet.ru Duruknonenus «[Ipupona Haykn»: Xumus

http://elementy.ru/chemistry


http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry




