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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMMH K pe3yslbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeapLHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, MPEICTABICHHBIX
B OI'OC OOO, a Taxxke Ha OcHOBe (henepanbHO pabodeld MPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHUEMIMHU MPENOoIaBaHus yueOHOTO MpeaAMeTa « XUMHUS
B 00pa30oBaTeNbHBIX opraHu3aiusax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu Na€T MpEACTaBICHUE O LEJsAX, OOuIell cTpaTeruu
oOyueHusl, BOCIUTAHUS M Pa3BUTUsA OOYYAIOIIUXCS CPEACTBAMU y4eOHOTO
npeamera, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeAyCMaTpPUBAET PACHPEACICHUE €ro IO KilaccaM U CTPYKTYpUpPOBaHUE IO
pa3zenaM M TeMaMm MpOrpaMMbl [0 XHMHUH, OINPENEISAeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEA0BATEBHOCTh  M3YYEHUS XUMHUM C YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM y4eOHOro  TMpOIlecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaroluXcsi, ONpeAeNsieT BO3MOXHOCTH TMpeaAMeTa  JUis
peanuzanuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMS OCHOBHOWM 0Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K
pe3yabTataM oOy4YeHHUs XMMUU HAa YPOBHE 1eJIel U3yUeHUs NMPeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENHLHON JEATEIbHOCTH OOYYaIOIIerocsi IO OCBOEHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOW JUis (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroiierocsi, ero MpejAcTaBICHUA O MAaTEPUAIIBHOM €JIMHCTBE MHUPA, BaKHYIO
pOJIb UTPAOT (PopMHUpPYEeMble XUMHEH MPEICTABICHUSI O B3aWMOIIPEBPAICHUSIIX
PHEPTrUrM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSIX PEIIeHUs TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUYECTBA — CBHIPhEBOM, IHEPIETHUCCKOM,
MUIIEBON U SKOJIOTMYECKON O€3011aCHOCTH, MTPOOJIEM 3paBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUA U
dhopMUPOBaHUS KYJIBTYPBI IMUHOCTH, €€ 001IeH 1 (yHKIIMOHAIIBHOM TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUPOBAHHE MBINUICHUS W TBOPUYECKHUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJILHOM  y4eOHOW  JIeSITeIbHOCTH,
AKCTIIEPUMEHTAIBLHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEHEBHOM JXKU3HU, TaK U B IPO(HECCUOHATBLHOM IEATETLHOCTH;

3HAKOMUT CO CHEIMU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJTIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATAroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH OOYYarOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K IIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJIOTUUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBiieHUsT B OOYyYEHHUHM XUMHUHU 00€CTIEUMBAIOTCS CHEHU(PUKON
collepkaHUsi  ydeOHOTO  MpeAMeTa, KOTOpBIM  SBISETCS  MENarornyecku
aJlalTUPOBAHHBIM OTpa)kK€HUEM 0a30BOM HayKHU XMMHHU HA ONPEAECIEHHOM dTale e€
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHME OOYYaIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX TOHSITHH XHMHH, OCHOB
HEOPTraHUYECKOM XMMHM W HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHU
OPraHUYECKON XHUMUH.

CtpykTypa coaep:kaHusi MPOrpaMMbl MO XUMHUHM C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 moaxoja K €€ n3ydeHuro. CoAep:KaHUe CKIIAJIBIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHATUN O XUMUYECKOM
peakiuu. OO0e HTH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl 10 MOPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUKA HA OCHOBE TEOPETUUYECKHUX MPEIICTABICHUI
Pa3HOTO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHUS O CTPOCHUU aTOMAa U XUMHUYECKOU CBS3H;

— TPEACTaBICHUM 00 HJIEKTPOJUTHYECKON AUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckre 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE OJMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YpPOBHSL K JIpyrOMy, BBITOJHSS (YHKIUU OOBSICHEHUS U MPOrHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHS U MOJy4YCHUs
M3Y4YaeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABJIAIOLIEH HAYYHOM KapTHHBI MUPA B JIOTHUKE
e€ CHCTeMHOW MNpUPOAbl, LIEHHOCTHOTO OTHOIIECHHUS K HAyYHOMY 3HAaHHUIO U
MeTOoJaM MOo3HaHUs B Hayke. V3ydeHue XUMHHM MPOUCXOJIUT C MPHUBJICUYECHUEM
3HAHUN W3 paHee M3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buomnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMHUU TPOUCXOIUT (OPMUPOBAHUE 3HAHUKA OCHOB
XUMHUYECKON HAyKu Kak OOJIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUUYECKOM
JIEATEIIBHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTrO mpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKHUX
3HAHUN — BaKHEUIHX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETUUSCKUX ITOJIOKCHHIH,
JIOCTYIHBIX 000OIIEHUA MHMPOBO33PEHUYECKOrO0 XapakTepa, s3blKa HayKH, B



OpUOOIIEHUH K HAay4YHbIM METOJaM I[IO3HAHUS TMPU M3YyYEHUH BEIIECTB W
XUMHUYECKUX peakluid, B ((OPMUPOBAHUU W PA3BUTHH MMO3HABATEIBHBIX YMEHUH U
UX T[PUMEHEHUHM B Y4YEOHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEN0BATEIBCKON
NESTEIbHOCTH, OCBOCHMM IpaBUJ O€30MacHOTO OOpallleHus C BEIECTBaMU B
MOBCEIHEBHOM JKMU3HMU.

[Tpn M3yyeHMM XMMHUHM Ha YPOBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPETH TaKHe LEIH, KaK:

— (OpMHUPOBAHHWE HHTEIJIEKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY INPUHATUIO PELICHUH,
CHOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOyYeHHS Ha CHCTEMaTHYeCKOe TMPHUOOIICHHE
O0yJarommxcs K CaMOCTOSITENIbHOM TO3HABATENbHOW MAEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUA, (HOPMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTUE CIIOCOOHOCTEW K
XUMHUU;

— obecrneyeHue yClIoBU, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YyYArOIIMMUCS
OTbITa Pa3HOOOpPA3HON NEATENHHOCTH, MO3HAHHS W CAMOIIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIBbHOE 3HAUYCHUE MIJis
Pa3IMYHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBaHue oO0IEeH (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOMH
ITPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBACHATb M OICHUBATH SBJICHUS
OKPY’KaIOIIer0 MHUpPA, UCHONb3ysl 3HAHUS M OMNBIT, MOJYYEHHBbIC NPU H3YYCHUU
XUMHH, TPUMEHATh MX MpPHU pEIIEHUU MNpoOjJeM B IOBCEAHEBHOW XKHU3HU U
TPYJOBOM JEATEIbHOCTH;

— (QopmupoBaHue y O0Oy4aromMxXcsi T'yMaHUCTHYECKMX OTHOLLIEHU,
NOHMMAaHUs [EHHOCTH XHMHYECKUX 3HAHUN [ BBIPAOOTKH HSKOJIOTHUECKU
1[€J1eCO00pa3HOro TMOBEAEHUS B OBITY U TPYIAOBOM JEATEIBHOCTH B UEIIX
COXPaHEHUS CBOETO 3/10POBbS U OKPY>KaOILEl IPUPOTHON Cpelibl;

— pa3BUTHE MOTHBAIIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOIICYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIS U HAMPaBICHHOCTH JaIbHEHIIIETO
oOy4eHusl.

OOwiee 4YUCIIO YacoB, OTBEAEHHBIX JUISI H3YYEHHs] XUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctarisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COJAEPXXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHUM B KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena wm BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMUU. YHCTBIE BEIIECTBA U CMECH.
CriocoObI pazjiesieHus CMECeH.

ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKUE HJIeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
a5eMeHTOB. [IpocThie U CII0kKHBIE BelIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XMMHMYECKHUX 3JEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcCHUTENIbHAs aTOMHas Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAas Macca. MaccoBast 10151 XUMUYECKOTO JJIEMEHTA B
COEJIMHEHHUHU.

KommuecTBo BemectBa. Mosb. MossipHas macca. B3auMocBsi3p KoJM4ecTBa,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IMHHMI] BemecTBa. Pacu€érsl mo Qopmynam
XUMUYECKUX COECTUHEHUII.

Du3NYecKue U XUMUYECKHUE SIBIICHUS. XUMUYECKasi peaklus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEAKIUN (COEeIUHEHUS, PA3JIOKEHUS, 3aMEILICHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBmwiiaMu pabOThl B Ja0OpaTOpuu U
npuémMamMu oOpalieHus: ¢ 1abopaTOPHBIM 000PY/IOBaHUEM, U3yUYEHUE U OINKCAHUE
(Gu3MYEeCKUX CBOMCTB O00pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIKeE,
KUICHHE W KOHJEHCAIMS BOJIbI) M XUMUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOIIOJICHUE U
ONMHCAHKWE TPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuui (pas3io’KeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3iioKeHUE THIAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOJICHCTBHE Keye3a ¢ pacTBopom coiu meau (11),
U3y4EHHE CIOCOOOB pa3fesieHUus] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BbITIAPUBAHUE, JUCTUIUIAIMUS, XpoMaTorpadusi, IPOBEICHUE OYUCTKH MOBAPEHHOU
COJIM, HaONIOZAEHHWE W  ONHUCAaHUE  PE3yJbTAaTOB  MPOBEIACHUS  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHUE MOJENIed MOJEKYII
(IIapoCTepKHEBBIX ).

BaxHeilMe npeacTaBUTE M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinoponx — aneMeHT U mpocroe
BelecTBo. HaxoxeHue kuciaopona B mpupoje, (PU3NYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucinopoga. CrocoObl



MOJIYYCHHUST KUCTIOpoAa B JIA0OpaTOpuM W MPOMBINUICHHOCTUH. KpyroBopor
Kucaoposa B npupoje. O30H — alIoTpornHas MoaupUKalys KUCIOpOIa.

TernnoBoit 3p¢heKkT XUMHUYECKOW peakiuu, TEPMOXMMHYECKHUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKUE peakiuu. TOIMBO: Yroib M MeETaH. 3arps3HEHHE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 PeKTa, pazpyluieHue 030HOBOTO CIIOS.

Bopopon — snemMenT M mpocrtoe BemecTBo. HaxoxneHnue Bomopona B
npupoae, (U3MYECKHE ¢ XUMHYECKHE CBOWCTBA, TMPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnorsl u conm.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMHUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pacTBopuUTeb. PacTBOpBI.
HacehlllieHHbIe M HEHACBIIIEHHBIE PacTBOPhL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Jig BEmECTBa B PacTBOpE. XUMHUYECKUE CBOKMCTBA BOJbl. OCHOBAaHMUSL.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4YeJIoBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OUYUCTKA MIPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeauHennil. Okcupanl. Knaccudukarus
OKCUJIOB:  cosiecoOpasyromue  (OCHOBHbIC, KHUCJIOTHbIE, am(pOTEepHbIE) U
HecosneoOpaszywome. Homenknatypa okcujoB. @DuU3MYECKUE U XUMHUYECKHE
CBOMCTBa OKCUJIOB. [lonyueHne OKCUI0B.

OcHoBanusi. Kmaccudukanus ocHOBaHWiA: WIENOYM UM HEPACTBOPUMBIE
ocHOBaHusA. HoMmeHkiarypa ocHoBaHui. DPU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomydyeHre OCHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucnor. Ousznueckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psn axtuBHocT MetaiuioB H. H. bekerosa.
[TonydyeHue KucIor.

Comu. Homenknarypa cosieil. @uszndeckne U XMMUYECKHUE CBOMCTBA COJICH.
[Tonyuenue coieil.

['eHeTnyeckas CBSA3b MEK/y KJIacCaMH HEOPTraHUYECKUX COCIMHEHUIA.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COECPKAHUS KUCIOPOIAa B BO3yX€E, MOIYyUYCHUE,
coOupaHue, pacrno3HaBaHUE M U3YYEHUE CBOMCTB KHCJIOpPOJAa, HaOIO[EHUE
B3aUMOJICUCTBHUSl BEIIECTB C KUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHUS W
MpeKpaileHus TopeHus (MoXxapa), O3HaKOMJICHHE ¢ oOpas3lamMd OKCHJIOB H
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpAaHHWE, pACTO3HaBaHWE W W3yUYCHUE
CBOMCTB BOJOposia (TOopeHue), B3auMojelicTBue Boaopoaa ¢ okcuaom meau (I1)
(BO3MOYKHO HCITIOJIb30BAaHUE BHUEOMATEpPHUAIOB), HAOIIOAEHHUE OOPa3IOB BEIIECTB
KOJIMYECTBOM | MOJIIb, HCCIEAOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J0JIell pacTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METaJLIaMU
(HatpueM ©  KaubleM) (BO3MOKHO  HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),



UCCJIEIOBAHAE O00pa3lOB HEOPraHWYECKUX BEIIECTB paA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHHsI OKPAaCKU MHIWKATOPOB B PacTBOpax KUCJIOT U ILEJI0Yeid,
uzydeHue B3anmozeiicTBus okcuaa menu (IlI) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIIOT C METaJulaMH, PEAKUWd HEWTpaau3aluy, MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJla JPYTMM M3 PAcTBOpPA COJIM, PEIICHHE
DKCHEPUMEHTAIBHBIX 3aJad 10 TeMe «Baxnedmme Kiacchl HEOPraHWYECKHUX
COECTMHEHUI.

[Hepuonuuyeckuin 3axkoH u Ilepuoauveckass cucreMa XHUMHYECKHUX
iemeHToB JI. . MenpgeneeBa. CrpoeHue aTomMoB. XHMHYECKASl CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKU KiacCU(UKAIUKM XUMUYECKUX 3yeMeHTOB. [loHsTue o
IpyNIax CXOJHBIX JJIEMEHTOB (IEJOYHBIE M UIEJIOYHO3EMENbHBIE METAIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEepHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepronnueckuii 3akoH. [lepuoanueckasl cucteMa XUMUYECKUX 3JIEMEHTOB /l.
.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOJIHAs  (OpMbI
[lepnognueckor cucremsl xumudeckux d1ueMeHToB J[. M. Menneneesa. [lepuozsr
u Tpynnbl. OU3NYECKUI CMBICI MHOPSAKOBOIO HOMEpa, HOMEPOB IMEpuoia H
IPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04YEeK aroMOB HepBbIX 20 XWMHYECKHX DIIEMEHTOB
Ilepuonnueckonn cucremsl [[. M. Menaeneea. XapakTepUCTUKAa XUMHYECKOTO
AJIEMEHTA 110 ero noJyiokeHutro B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U EPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckor CUCTEMbl XUMUYECKUX
DJIEMEHTOB Uil pa3BUTHS Hayku U npaktuku. JI. V. MenneneeB — y4€HbId U
IpaKJIaHHH.

Xumuueckass cBs3b. KoBaneHTHas (MOJsipHass M HEMNOJIApHAsi) CBS3b.
DJIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX JJIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporecchbl OKUCIEHU U BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBH TEJIU.

Xumuueckuit IKCnepumenm

U3ydeHue oO0pa3loB BEUIECTB METANIOB U HEMETAIOB, B3aUMOJEHCTBUE
IUAPOKCUAA LMHKA C PacTBOPAMHU KHCIOT M IIEJIOYEW, MPOBENCHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUS ).

Mesicnpeomemmnuie céasu



Peanuzanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8§ Kjacce
OCYIIECTBIISIETCSL 4€pe3 UCIOJb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITUU, SIBISIOMINAXCS CUCTEMHBIMU TSI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Me eCTeCTBEHHO-HAYYHBIE MOHSTHS: HAy4YHbIH (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, KiIacCUUKAIMsI, TEPUOJUIHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJCINPOBAHUE, U3MEPECHUE, MOJEND, SIBICHUE.

®dusuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHHE BEILeCTBA, ras, (GU3nuecKkue BEIUYUHBI, €TUHUIIBI
U3MEPEHUs1, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: horocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKLMs

[lepnognyeckunii 3akoH. llepnonnueckas cucTeMa XUMHYECKUX IEMEHTOB /.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kaausd, KaJdblLHUsi M HX
COCMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM »3JeMeHTOB B llepuoanueckoii
CHUCTEME U CTPOCHHEM HUX aTOMOB.

CtpoeHue BelIeCTBAa: BUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMNA KPUCTAIUIMYECKON PEUIETKU U
BUJIa XUMHYECKOM CBS3U.

Knaccudukanys 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIAacCaM HEOPTaHUYECKUX
COCJIMHECHUH, TEHETUYECKAsl CBA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaiys XuMHYECKUX PEeaKIIUi MO Pa3IMYHbIM MpHU3HaKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TEIIOBOMY 3(dekTy, Mo
U3MEHEHUIO CTENEHENW OKUCICHUSI XUMHUUYECKUX SJIEMEHTOB, M0 OOpaTUMOCTH, MO
Y4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUUECKUE
YpPaBHCHUH.

[Tonsitue 0 ckopocTH XUMHUYEeCKOW peakiuu. [loHaTne o0 OOpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHITHE O TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMHAYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHUMHYECKOW PEAKIUM U TOJO0XKEHHE XHMHUYECKOTO
PaBHOBECHS.

OKHCITUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMH,  DJIGKTPOHHBIM  OajaHC
OKHCJINUTEILHO-BOCCTAHOBUTEIILHOM peaxkuum. CocrapiieHue YpaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAKIMA C  HKCHOJIb30BAHUEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopust PAEKTPOIUTHUECKON TUCCOLUALIMUI. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M OUCCOLMALMKM BELIECTB C PA3IUYHBIMU BUJIAMH
xumudeckou cBszu. Crenensb nuccoruani. CuiabHbIe U caa0ble JIEKTPOJIHUTHI.

Peakiuun nonHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHUCIIOT,
OCHOBaHMW U CoOJied B CBET€ TMPEACTaBICHUM 00 DJIEKTPOITUTHUYECKON
nucconuanvu. KauecTBeHHble peakiny Ha HOHBL. [IoHATHE 0 THApONIU3E CONEN.

Xumuyeckuii IKCnepumenm

O3HAKOMJICHUE C MOJIEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKHX
BEILIECTB — META/NIOB M HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JIEUCTBUS PA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOIHOCTU
pacTBOpPOB BEHIECTB, Ipolecca JIUCCOLUUAIMU KHUCIOT, IIEJIOYEe U  COJIeH
(BO3MOKHO  HCHOJIb30BAaHME BHJACO MaTEpUAJOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKAHWS  peakuuid  HMOHHOTO  OOMeHa
(oOpa3oBanue ocajka, BBIJEICHHE Tra3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUsl, COCAUHEHHUS), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAKIMNA HA  HWOHBI, PEIICHUE
DKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemerajuuibl 1 UX COCAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XHWMHUYECKHE€ CBOMCTBA Ha TMpUMEPE  XJopa
(B3aUMOJIEHCTBME C METaJIaMd, HEMETaJlaMH, IejiouaMu). XJIOPOBOJOPO.
ConsiHasi KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJIydeHHE, MpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJIOpPOJA Ha OpPraHM3M 4YeJIOBEKa. BakHeilmume XJIopuapl U UX
HaXOXJICHUE B MPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue W (u3NUeCKHe CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CePhl. AJINIOTPONHBIE MOAU(PHUKAIINN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHUE, (HU3UUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPBl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.
CepHast kuciora, (HU3MYECKME W XUMHYECKHe CBolcTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crnenuduieckue). XUMUYECKHUE PEeaKIlnw,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOC00a TOJYYeHHS] CEPHOU KHCIIOTHI.
[Ipumenenue cepHoi KUCAOThL. COM CEPHOM KUCIOTHI, KAYECTBEHHAsI PEAKLIMS Ha



cynbdar-uon. Haxoxmaenue cepbl U €€ COCIMHEHUN B TMPHUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIUHEHUSMH cepbl (KHUCIOTHBIE JOXKAM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CITOCOOBI €ro NPEeJO0TBPALLEHHUS.

OO6mast xapaktepuctuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETNIEHU OKUCIEHUA. A30T, PACIPOCTPAHEHUE B IPUPOJE,
(du3nuecKue U XuMHYECKHe cBoiicTBa. KpyroBopot azora B mpupozae. AMMHUaK, €ro
duznyeckue u XMMHYECKUE CBONCTBA, MOJdy4YeHHe U npuMeHeHne. Colu aMMOHMS,
ux pU3NUECKUe U XMMUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJiyueHHue, (QU3HUYECKHEe U XUMHUYECKHE
cBOiicTBa (0OIlME Kak MpeACTaBUTENS Kiacca KHUCIOT W Cheuu(uuecKkue).
Hcnonb3oBaHWE HUTPATOB M COJIEH AMMOHMS B KayeCTBE MHUHEPAIbHBIX
yno0opeHnii. XMMUYECKOE 3arpsi3HEHUE OKpPYKaroUIed cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/yXa, MOYBbl U BOHOEMOB). Docdop,
aloTponHeie Moaudukanuu Gochopa, Gu3MUECKMEe U XUMHYECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, puznueckue 1 XUuMUYECKUE CBOMCTRA,
nosryuenue. McnoabzoBanue pocharoB B KauecTBE MUHEPATIbHBIX Y I0OPEHU.

OOmas xapakrepuctuka 3meMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHUA.  YIJIEpOd,  aJUIOTPOIIHbIE
Moau(pUKalMK, PpacHpoOCTpaHEHUE B Mpupoe, (U3MUECKHEe U XUMHYECKHE
cBoicTBa. Ancopouusi. KpyroBopot yriiepoaa B npupoje. OKCUIbl yriepoja, ux
(¢u3MUeCKMe W XUMHUYECKHE CBOWMCTBA, JECHCTBUE HA JKUBBIE OPraHU3MBbI,
[OJlyYEHUE U NPHUMEHEHHUE. DKOJOTUYECKUE IMPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa rinoGambHOr0 NOTEIUICHUS KJIMMaTa, IMapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ COJIU, UX (PU3NYECKUE U XUMHYECKHUE CBOMCTBA,
noJiyueHrue W mnpuMeHeHue. KauyecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIUIEHHOCTH M CEIBCKOM
XO35UCTBE.

[TepBoHavasibHbIe MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, dTAHOJ, TJIMUEPHH, YKCYCHas KUCIIO0Ta).
[IpupogHble HMCTOYHHMKM YTIAEBOAOPOAOB (Yroyib, MNPUPOIHBIA Ta3, HEPTh),
IPOAYKThl UX MepepaloTku (OEH3MH), UX pPOdb B OBITY W MHPOMBIILIEHHOCTH.
[TonsiTe 0 OMOMOrMYECKH Ba)KHBIX BELIECTBAX: JKUpaX, OesKax, yriaeBojgax — U ux
poJiM B JKHW3HM 4YeJlOBEKa. MarepuaibHOe €JUHCTBO OPraHWYeCKHX M
HEOPTaHUYECKUX COCTUHEHUH.

KpeMHuuii, ero @usnueckue H XHMHYECKHE CBOMCTBa, IMOJyYE€HUE U
npuMmenenue. CoequHeHHuss KpeMHHUs B mpupoxae. OOmme mnpencraBieHus 00
okcuse kpemuus (1V) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BaxkHellne CTpoUTeIbHble MaTepUasbl: KepaMHUKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobaeMbl G€30MMacHOro HCIOIb30BaHUS
CTPOUTEIJIbHBIX MAaT€PUAJIOB B IOBCEHEBHOM XKU3HMU.

Xumuueckuii IKCnepumenm

U3y4YeHHEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJIIHON KHUCIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIMil Ha XJIOPHUI-UOHBI U HAOJIIO/IEHUE MTPU3HAKOB
UX TNPOTEKAHHs, OMBITHI, OTpa)karolue (HU3NUECKUE U XUMHUYECKHUE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHUH (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB),
O3HAKOMJIEHME C oOpa3lamMu XJIOpHUIOB (TaJOr€HUI0B), O3HAKOMJIEHHE C
oOpasuaMmu ceppl MU €€  CcoeAMHEHUSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIO/IEHHE Mpolecca OOYIJIMBaHUs caxapa MoJ JeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3YYCHUE XHMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, IPOBEACHUE KAYECTBEHHON PEaKMU Ha Cyab(aT-
WOH U HaOJIOJieHUE MpU3HaKa €€ MPOTEeKaHHs, O3HAKOMJIEHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIUHEHUU (BO3MOMXKHO HCIOJIH30BAHUE
BUJIEOMATEPHUAITIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX YAOOpPEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE
KAUECTBEHHBIX PEAKUUN Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX TIPOTEKAHUs, B3aUMO/ICVCTBUE KOHLICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO
(BO3MOXKHO UCII0JIb30BaHUE BHJIEOMAaTEPHAIIOB), U3Y4YCHUE Mozenen
KPUCTAIMYECKUX PEHETOK anMasza, rpaduta, QyinaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
yCTPOMCTBOM MPOTHUBOra3a, MoJlydeHHue, cCoOOMpaHue, pacro3HaBaHUE U U3yUYCHUE
CBOICTB YTJIEKHCIIOTO T'a3a, MPOBE/ICHNE KaYyeCTBEHHBIX peakiuii Ha KapOOHAT U
CUIMKAT-UOHBl W W3YYEHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHUE C
NPOAYKIMEH CHJIMKATHOM MPOMBINIUIEHHOCTH, PEUIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxxHenne HeMeTaJluIbl U UX COCTUHEHUS.

MeTaJLibl B MX COeIMHEHUSA

OO01mmast XxapakTepUCTHKAa XUMHUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUH
ux TnonoxeHus B llepumoamueckon cucreme xumuueckux osnemeHro J[. .
MenpeneeBa u crpoeHusi atToMoB. CTpoeHue MeTasioB. MeTtaminyeckasi CBS3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAass  pEIIETKa.  ODJIEKTPOXUMHUYECKUU  pAl
HanpsbkeHu MetaiioB. dusnyeckne u XUMUUECKUE CBOMCTBA MeTaiuioB. Oomue
crocoObl MoylydeHHss MeTauioB. lloHATHE O KOppO3MM METalIOB, OCHOBHBIC
CrocoObl 3alIUThl UX OT Koppo3uu. CruiaBwl (CTajgb, YYTYH, IIOPaTIOMUHHA,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounsle mMeTamel: noyoxeHue B [lepuoanueckoil cucreMe XMMUYECKHUX
snemeHToB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IPHUPOJIE.
duznyeckre ¥ XMMHYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuabl u



TUJIPOKCUZIBI HATpusi W Kanus. [IpuMeHeHHWe IIEeJIOYHBIX METaUIOB M HX
COCUHCHUM.

[[lenoyno3eMenbHble METaJIbl MarHuii W KajJdbIUM: MOJOXXKEHHE B
ITepuognueckout cucreMe xumuueckux snemMeHToB /. M. Menaeneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupojae. PU3NYeCKrue U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmume coequHeHUs] Kanblus (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIOMUHUN: TI0J1I0’)keHUE B [leproanueckoi cCUCTEME XUMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoOE€HHE aTOMa, HaXOXJIeHUE B npupoaec. PU3NUECKUE U
XUMHUYECKHE CBOMCTBa alfoMUHMS. AM]OTepHbIe CBOMCTBA OKCHAA M THIPOKCHIA
aJIIOMHHMUSI.

Kenezo: nonoxenue B [lepuoanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenaeneeBa, CTpOEHHE aToMa, HAXOXICHWE B mpupoje. Dusznueckue u
XUMHYECKHE CBOMCTBA ee3a. OKcuabl, THAPOKCUABI U coiu xene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMHU, H3YyUYECHUE PE3YJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJIbIIUSI W HATpusi C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB >KECTKOM BOJbI, MPOILIECCA TOPEHUS JKEJI€3a B KHUCIOPOAE
(BO3MOXKHO  HCIMOJIb30BAaHUE  BHJEOMATEpPUAOB), IPU3HAKOB  MPOTECKAHUS
KaYECTBEHHBIX PEAaKIMN HA MOHBI: MArHus, KaJbIWsl, aJJIOMAHUS, [IMHKA, KEJIe3a
(1) u xene3a (1), meau (11), HaGMOICHKE U OTIMCAHUE MTPOIIECCOB OKPALTUBAHHMS
IJJaMEHU MOHAMU HATpusl, Kajlusig ¢ KaJblHs (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), HUCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB TUJPOKCU]IA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe « Baxknenime
METAaJIJIbl U UX COCIUHECHUS.

XHMHUS M OKpPY:KaOUIas cpeaa

BemectBa u marepuanbsl B NMOBCEIHEBHOW XW3HU 4YeNOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObiTy. [lepBas momours npu
XUMUYECKHUX OKOTaxX U OTPABJICHUSIX.

XHUMUYECKOE 3arpsA3HEHUE OKpY)Karoueh cpeisl (MpeaeiabHas TOomycTUMast
KOHIIEHTpalus BeiecT, nanee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrMYeCKUX
npooseMm.

Xumuueckuui IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABbI METAIJIOB, TOJUMEPHBIC
MaTepualbl).

MesicnpeomemHuuwle céasu



Peanuzamusi MeXmpeIMeTHBIX CBsI3€d MpH W3YYeHMH XHMUU B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCMOJIb30BaHME KaK OOIIUMX €CTECTBEHHO-HAayYHBIX
MOHATUMN, TaK U TMOHATHUH, SBIAIOIINUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIC MOHSATHUS: HAay4HBIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCH(PHUKAIUA, TMEePUOJUIHOCTb, HAOIIOCHUE,
HKCMEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHUE, MOJEINb, SBICHUE, MAPHUKOBBIN
s peKT, TeXHOIOT U, MaTePUAIIbI.

dwusuka: Marepus, aToOM, OJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHU],
U30TOIbI, PaAMOAaKTUBHOCTh, MOJIEKYyJa, JJIEKTPUYCCKHUHA 3apsi, MPOBOIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, PaCTBOP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (PM3MUECKUE BEIWYUHBI, CTUHHUIBI U3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoNHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, 3KOCHUCTEMA, MUHEPAIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MaKPOIJIEMEHTHI, TUTATeIbHBIC BELIECTBRA.

['eorpadus: armocdhepa, ruapochepa, MUHEpaANbl, TOPHBIE MOPOIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS TIPOTPAMMBI OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCA B XO0J€ OOy4YeHHs XMMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATENBHOU JEATEIBHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH M J1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMU B
oOlIECTBE MpaBUJaMU W HOPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMAIIU3AIUNA 00yUYarOIIUXCSl.

JIndHOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBAaTbCA CHUCTEMOW TMO3WUTHUBHBIX LEHHOCTHBIX OpUEHTAMHd U
pacIlIMpeHne OMbITa ACATEILHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOI'O0 OTHOILIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEIWI0, MOHUMAHUSA 3HAYCHUS XUMHUYECKOM HAYKH B KU3HU
COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEPHON HH(OpMaIuen o
MEPENOBbIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpPa U OOIIECTBA;

2) TPa)KIAHCKOTO BOCTIMTAHUS:

NPEACTABICHUS. O COLUMAJIbHBIX HOPMax M MpaBUiIaX MEXKINYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOHMCCIIENOBATEILCKOM, TBOPYECKOM W JAPYTHX  BHJAX
JIEATEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOWU ESITEIBHOCTH MIPU
BBITIOJTHEHUN YYEOHBIX, TIIO3HABATENIbHBIX 3a/Ja4, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3J[aHUHU YUE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIA B TpOIEcce OTOM ydeOHON JeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHHWE W TMOCTYNKHM CBOMX TOBApUIIEH C TMO3ULUH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIE/ICTBUNA MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 TIO3HAHMS

MHPOBO33PEHYECKUE IPEACTABICHUS O BELIECTBE U XMMHUYECKOU PEAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM M COCTABIISIOLINE
OCHOBY JIJIl TTOHUMAHHS CYIIHOCTU HAay4YHOM KapTUHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTUS TPUPOABI, B3aUMOCBS3SAX YEJIOBEKA C
IIPUPOJTHOM CPEION, O POJIM XMMHUM B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUW MO
XUMHH, HEOOXOJHMMBIC JJI1I OOBSCHEHHS HAOII0JAaeMBIX IIPOIIECCOB U SBIICHHM,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOM KYJIBTYPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Yy4YEOHBIMH TEKCTaMH, CIPABOYHOM



JUTEpPaTypol, JOCTYNHBIMHU TEXHUYECKUMHU CpPEICTBaMU HH(OPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YEeHHUIO M TO3HAHUIO, JIF0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, MPOEKTHOW M  HCCIIEIOBATEIbCKOM
JEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJbHEHIIeM;

4) popMHPOBAHUS KYJIBTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH KWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHME TMOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aIKOTO0JIsl, HAPKOTUKOB, KYpEeHHUSI),
HEOOXOIMMOCTH COONIOJCHUST TMpaBwil 0e30MacHOCTH MpH  oOpallleHuu ¢
XUMHUYECKMMH BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYEHUI0 mpodeccuil u TpyJa pa3iIuyHoro poja,
YBaXEHUE K TPyAy M pPe3ysibTaraM TPYAOBOM AEATENbHOCTH, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUs NPEIMETHBIX 3HAHUM MO XHMHH, OCO3HAHHBIM BBIOOP
VWHIUBUIYAJIBHON TPAEKTOPUH MPOJOKEHHS] 00pa30BaHMs ¢ YYETOM JTUYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCHenrHoi npodecCuoHanbHON IeATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMECHHH,
TOTOBHOCTh aJalTUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) 7K0JI0OrHYecKOro BOCIUTAHNA:

HKOJIOTUYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK HCTOYHHKY
KU3HM Ha 3emile, OCHOBE €€ CyIleCTBOBaHMS, IOHUMAaHHUE LIEHHOCTH 370POBOr0 H
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IEHHOCTH COOJIOJEHUS
npaBui 0€30MaCHOTO MOBEAEHUS TP paboTe ¢ BEIIECTBAMU, a TAK)XKE B CUTYalUsX,
YTPOXKAFOIINX 310POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHMS, MOJIydaeMble NMPU M3YyYECHUH XUMUH, IS
peleHus 3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOAHON CPENON, ISl MTOBBIIEHUS
YPOBHSI  AKOJOTMYECKOM  KYyJbTYpbl, OCO3HAHMS TIJ00ANIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M MyTeH HX pElIeHHUs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOACTBOBAThCS UM B IIO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMEeTHBIX pPE3yJIbTaTOB BBIACHSAIOT 3HAYUMBIE IS
(dbopMUpOBaHHS MHUPOBO33pEHHUSI OOLICHAYYHbIE TIOHATUS (3aKOH, TEOpHs,
IOPUHLUII, TUTIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTOphIe
UCIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX HpeaMeTax U MO3BOJSIOT Ha
OCHOBE 3HAHWI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOU KapTHHE MHpA, ¥ YHUBEpCAIbHbIC yueOHbIe NeHCcTBUS (TTO3HABATEIBHEIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE oOOecrmeunBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHHUPOBAHUIO M OCYIIECTBJICHHIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble Jiornueckue AeMcTBU:

YMEHHUSI HKCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPU OCBOEHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHYECKUX MOHITHH (BBIACIATH MX XapaKTEpHBIC
MPU3HAKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMH IOHSTUSMH), HUCIOJIB30BaTh
MOHATHUS JJIs1 OOBSCHEHUS OTJIETBHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKANA XMUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUYECKHE pacCykAcHUs (MHIYKTHUBHBIC, JCTYKTUBHbBIC, 10 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHHU,

YyMEHHUE TMPUMEHSATh B TIPOILIECCE TMO3HAHUSI TOHSTUS (MPEIMETHBIE U
METanpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJICJIbHbIC TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XMMHUYecKas (opMysia U ypaBHEHHE
XUMHUYECKOW PEaKIMd — MPU PElICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aa4, C y4éTOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKUA U3YYAE€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YHAEMBbIX IIPOIIECCaX U SIBIICHUSX.

ba3oBble nccieaoBare/bCKHe IeMCTBHUA .

YMEHHUE MCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYE€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKkKEe B KayeCTBE OCHOBBI [JIsi (POPMUpPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NPUOOPETCHHE OIbITa IO IUIAHUPOBAHHWIO, OPTaHM3allUM W IPOBEICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, YMEHUE HaOI0JaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyaupoBaTh 000OIICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIEHHOTO OMNbITA, UCCIEIOBAHUSA, COCTABIATh OTYET
O MpoJieTTaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEJICTABICHUS, MOJYyYaeMyI0 M3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAs  JIMTEpaTypa XUMHYECKOTO COAEpKaHUS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKHA OIICHUBATH NPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO NH(GOPMAIIHIO;



YMEHHE MPUMEHITh pa3IUdHble METOAbI M 3alpOChl MPHU MOUCKE U OTOOpE
uHPOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPECIEHHOTO TUIIA, TPHOOPETEHUE OMbITA B
00JaCTM  MCMOJB30BAHMUS  HH(POPMALUMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIJICHUE KYJIbTYpPOIl aKTUBHOI'O UCIIOIB30BAHUS PA3TUYHBIX TTIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIBHYIO0 (JOpMY TpencTaBiIeHHs] HH(GOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laddl HECIOXHBIMH CXEMaMH, Juarpammami,
JIpyrumMu popMamMu rpauKu ¥ ©X KOMOMHAIIASIMU;

YyMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATH B TMpolecce Y4yeOHOU u
UCCJIEeI0BATENLCKON JEATEIbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAIoLIEed HPUPOAHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHUBeEPCcAJIbHbIEe YUeOHbIe 1eiicTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora U (Wid) JUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  MPEIJIOKEHUS
OTHOCHTEILHO BBHITIOJTHEHHSI IPEATIOKEHHOM 3a/1a4H;

YMEHHUSI ~ TPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThl  IO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX W TMHCBMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAINIO
PE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO0 3KCHEPUMEHTA (Ja0OpaTOpHOro OMbITa,
1a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
[O3HABaTEJIIbHOM W MCCIIEAOBATEIbCKOM  JESATENIBHOCTH  IPU  PELICHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXIeHusl, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JECHCTBHM, OINpEACICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryasiTuBHbIe YHUBepcaIbHbIe y4eOHbIE 1eiiCTBHA:

YMEHHE CaMOCTOSITEIbHO ONpEAeNATh LENHU JESATeNIbHOCTH, IUIAHUPOBATD,
OCYIIIECTBISATh, KOHTPOJIUPOBATh U IMPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO
NesATeIbHOCTh, BIOMPAaTh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM QITOPUTM  JCHUCTBUU IIPU  BBIIOJHECHUHM 3aJaHUA C Y4ETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCTIONB30BaTh M aHAJM3UPOBATh KOHTEKCTHI, MpeJyiaracMble B YCJIOBU U 3aJaHH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHUIO 00S3aTEIBHOTO
COJIep)KaHMs, YCTAHOBJICHHOTO JaHHOW (QeaepanbHOil paboueld MpOrpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCSA HAy4YHBbIC 3HAHMS, YMEHHS M CIIOCOOBI



JNeWCTBUH, crenuduyueckue i1 NpPeIMETHOM oOmact  «XUMHS», BHIIbI
JNEATeIbHOCTH [0  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HHTEPHpETaIuH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUAX.

K xoHIy oOyueHus B 8 kiacce npeIMeTHbIE PE3YJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: aTOM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS ¥ HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JIsl XUMUYECKOTO 3JIeMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKUCJICHUS, XUMHUYECKAsl peakius, KiacCUPUKALUS peakiuil: peakiuu
COCAUHEHUS, PpEAKUUU PA3JIOKEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
o0MeHa, K30~ U PHJIOTEPMHUUECKHUE PEAKIINH, TEIUIOBOM 3P (HEKT peakiiuu,
SIAPO aToMa, BJEKTPOHHBIM CJIOW aToma, aToOMHasi OpOuTa b, pPaaUycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBa
(porieHTHAs! KOHIIEHTPAIIKs) B pACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TH MOHSTHUS NMPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJMKY [JIi COCTaBieHUs (Hopmy
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWMHApPHBIX  COCJAMHECHHSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEIMHEHUH TIOo
dbopmynaMm, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIchn llepuogmueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX DJIEMEHTOB OT MX MojokeHus:i B I[lepuoaudeckoit cucrteme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUS, 3aKOHAa ABOTapo;

e ONUCHIBATH W XapakTepu3oBaTh TabaumuHyto (opmy Ilepuogmaeckoit
CHUCTEMBl XHMHMYECKHUX JJEMEHTOB: pa3iudaTh IMOHATHUSI «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYCHHS, KOTOpPHIE HUMEIOTCS B
tabmuie «llepuomumyeckas cucrema XuMHueckux odiementoB J[. .
MenpeneeBa» € UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio IEKTPOHOB
U PaCTIPEICIICHHUE UX IO DJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHAE DJIEMEHTHI, HEOPTAaHMYECCKUE BEIECTBA,
XUMHUYECKUE peaKkuu (M0 YHUCIYy M COCTAaBYy YYacTBYIOLIMX B PEAKIUU
BEIIIECTB, 0 TETIOBOMY 3 (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEILECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPKAAsi OMUCAHUE MMPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIU;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TPEBpaLIEHUN B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O M MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XWMHYECKOro »djeMeHTa 1o Qopmyre
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSITH OCHOBHBIC OIEPAIlMU MBICIIMTEILHON ACATEIHPHOCTH — aHAIHN3
U CHUHTE3, CpaBHEHHE, O00OOIICHUE, CHUCTEeMATH3allHI0, KiIacCU(UKAIHUIO,
BBISIBJICHUE TPUYMHHO-CJIEACTBEHHBIX CBS3€H — I M3yYEHHUS CBOWCTB
BEIIECTB M XHWMHYECKHX PEAKIHMi, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUA — HAOJIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  IpaBWIaM  TOJIb30BAaHUA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pYJOBAaHUEM, a TaKXke IMpaBuiaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO W COOHMpaHHUIO
razoo0pa3HbIX BEHIECTB (BOAOpPOAa M KHCJIOPOJA), MPUTOTOBJICHUIO
pAacTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JICW pPacCTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh U TMPOBOJAWTH  XUMHUYECKHE  JIKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT ¢ TIOMOIIBI0 HHIANKATOPOB
(;rakmyc, dpeHondTanenH, METHIOPaHK U APYTHUE).

K xonIy oOyueHus B 9 kjacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

pPacKpbpIBaTb CMBICII OCHOBHBIX XHMHWYECKUX IIOHSITHH: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KAaTHOH, AHWUOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUECKas PeaKlys, XUMUYECKasi CBA3b, TEIJIOBOU 3(DPeKT
peakuuu, MOJib, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIMTBI, AJIEKTPOJIMTHYECKAs JUCCOLMALNs, PEAKLUU HOHHOIO
oOMeHa, KaTalu3aTop, XHMHUYECKOE€ paBHOBecHE, OOpaTuMble W



HEoOpaTUMBbIE pEaKIUd, OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEaKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ayoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHas, WOHHA,
METajlInyecKasi), KpHUCTaJUIMuecKash pemérka, KOppO3Hs METaJUIOB,
CIUIaBbl, CKOpPOCTb XUMHYECKOW peakuuu, MPEeAEeNbHO JIOIMyCTUMAs
koHueHtpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATUHA U
MPUMEHSTh 3TU NOHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

ONPENIEIISITh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUUECKUX AJIEMEHTOB B
COCAMHEHHUSX Ppa3IMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIUWHEHUU Mo ¢opmyrnam, BHUJ XUMHYECKOU
CBs3U (KOBaJE€HTHasi, WOHHAs, MeETaJUIMuecKasi) B HEOPraHUYECKUX
COEAMHEHUSX, 3aps]l UOHA M0 XUMHYECKON (opmysie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIMHEHUH, TUI KPUCTALUINYECKOM
PELIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbici llepuomnueckoro 3akona [[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH M XapaKTEpPU30BaTh
Tabnuunyo ¢opmy llepuoandeckoit cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
pasznuyarh MOHATUS «IJaBHas mnoiarpynna (A-rpynma)» M «noOodHas
noarpymnmna (b-rpymnma)», manele u OoybllIM€ MEPHOJBI, COOTHOCHUTH
0003HaUYEHHUsI, KOTOphIE MMEIOTCA B TMEPUOJUYCSCKOM TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
3JIEMEHTOB (COCTaB W 3apsj sAjpa, OOIlIee YHUCIO DJIEKTPOHOB U
pacrpenieieHie HWX MO DJJICKTPOHHBIM CJIOSIM), OOBSCHSATH  OOIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMHUYECKHUE AJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX IJIEMECHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME W CrHeHupUUecKue XUMUUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, MOJTBEPXKIas OINUCAHUE
IpuUMepaMHi MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIN;

COCTaBJIATb YPABHEHUS AJEKTPOJIUTHUYECKOM JUCCOLMALUM  KHUCIOT,
L1EJI0YE€H U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIU UOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OanaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIICHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIDHYIO W  MOJIIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOro »dJeMeHTa 1o (opmyle
COEIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITUH;

coOnmoaTh  MpaBHUjia  MOJb30BAHUSA  XMMHUYECKOM  MOCYyIOM U
7abopaTOpHBIM  000pY/IOBaHHMEM, a TaKXe TMpaBuia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHUSMU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHUIO U COOHMPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJICKHUCIIOTO rasa);

MPOBOJIUTh  PEaKIUH, TOATBEPKIAIOMMEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IYTEM XJIOPHUA-, OpOMUJI-,
uonu-, kKapbonat-, ¢ocdar-, cuiIMKar-, cyiabhar-, THAPOKCUI-UOHBHI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHOU JEITEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, 00O00IeHne, CHCTeMaTU3alHIo, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi M3Y4YEHUSI CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHBbIC METOAbl TIO3HAHUSI —
HAOJIOICHUE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIIEPUMEHT (peasibHbIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dyeKTpOHHBbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmbIl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nean 1. [lepBonavanbHble XUMHYECKHE MOHATHSA
XuMusi — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemecTtBa 1 xuMuueckue 15 1 bu6mmoteka [IOK

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

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. [Toustue 6 bubmmoteka [IOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHMSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3j1emMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH



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

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoreka [JOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4deckas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bubmmoteka [IOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie  IlpakTHueckue (wipp )
NMpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYeCKHE peaKIIUH
11 [ToBTOpEeHUE U yriTyOIeHNE 3HAHUM 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAs! JUCCOLHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHIECKIX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHTOB VA-rpymnmsl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ) PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSAMHCHUS
Wroro no pazueny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmpe CBOHCTEA METANIOR 4 https://m.eds00.ru/7f41a636
. bubmuorexa [IOK
2 B 1
3 aXKHEUIIe MeTaJUIbl U UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3pnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BerecTBa 1 MaTepHualbl B )KHU3HU YEJIOBEKA 3 bubmorexa HIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonrTpoasubie  IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumuu. Posb XUMUU B KU3HA 1 bu6mmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK

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

3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOpariieHus ¢ 1TabOpPaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL I MOIICRYTHL https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE DJIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK

p - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaareHTHOCTh https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubnmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XHMAYECKOTO bubmuorexa [JOK
3JIeMEHTAa B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bubnuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciIoBUS MPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MaCcChl BEIIECTB. bubnuorexa [JOK
XHMMHYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX bubmorexa HOK
. . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IHq;HI/ISIH a3JI0KCHUSI e bubmmorexa [TOK
A > P : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kuciopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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npocroe BeuecTBo. O30H

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIICHUS Bubmmorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI MOJTYYeHHUsT KHCIIOpOia B
23 71a00paTOPHUH U IIPOMBIILICHHOCTH bubmotera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
peaKIuu, IOHATHE O bubmuoreka [JOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommuBo (HeTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa [JOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKe KUCIOPOIa bubmorexa HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BelecTBO. HaxoxaeHnue B npupoe https://m.edsoo.ru/ff0d4ddo
28 DOu3nvecKue U XUMUUYECKUE CBOMCTBA bubmuoteka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCIIOTaX U COMSIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHs1 BOAOPO/Ia B bubnuorexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bubmuoreka [JOK
31 «ITonydenne u coOupanue BOIOPOa,

WU3yYEHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Bruruncienns o0néMa, KOJIMYECTBA
33 BEIECTBA rasa Mo ero N3BECTHOM bubmmorexa [JOK
n N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruucnenus 005EMOB ra3oB 1Mo
34 ABHEHUIO PEaKIIMu Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmorexa HOK
5 p PPI- https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuorexa LIOK
OnpeAcIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponsHast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: coCTaB, KJIacCupUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
y YA ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COEANHEHUI https://m.eds00.ru/00ad9a50
bu6nmnoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonrtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmiorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHHI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edso0o.ru/00ad9ffa
Tpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMAYECKUX bubmorexa LHOK
pHOZA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bubanoreka [IOK
53 [Tepuomapl, TpynIbl, MTOATPYIIITHI 1

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

bubmuoreka [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
. bu6mmoreka [JOK
55 aToMoB 35ieMeHTOB [lepnoauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnunoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTUA HAayKu U npaktuku. /. 1. bubnuoreka [IOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEeKTPOOTPULIATEILHOCTh ATOMOB
PooTpH bu6mmorexa [IOK
58 XUMHUYECKUX dJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmorexa [IOK
59 nu
OFHA XHMITHECKAT CBISh https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHYECKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOsIpHAs XUMHUYECKas bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TCHCHb OfHCTIert https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKuCIUTENU U BOCCTAHOBUTENH bubmorexa HOK

https://m.edso0.ru/00adb076
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65 KontponsHas padora Ne4 o reme 1 bubmmorexa [IOK
«Ctpoenue atoma. XUMHUUYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o0mIeHNE 1 1 bub6nuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cUcTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie  IIpakTHnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[lepuoanyueckuii 3aK0H.

1 Ilepunonnueckas cucrema 1 bubnuorexa [IOK
XUMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukarnus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMU4uecKo# CBSI3U 1 THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «[ToBTOpEHuUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeloB Kypca 8 kiaccay

6 Knaccudukanus xumMuaeckux 1 bubnnorexa [JOK
peakLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 eaxkiun. [ToHsITHE O TOMOT€HHBIX U 1 bubnmorexa LOK
p ] https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XHUMHYCCKOM PCAKIUN U ITOJIOKEHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edso0.ru/00adcade
Teopust 37IEKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbIE U ci1a0ble buGnnorexa [IOK
A HHATLIHL https://m.edsoo.ru/00adcd68
SIEKTPOJIUTHI
11 HonHbIe ypaBHEHUS peakuil buGnnorexa [IOK
yp peartt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
ped https://m.edsoo.ru/00add5ds
00 JIEKTPOJIMTHICCKOM JUCCOIIHAIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 buGnnorexa [IOK
ped " https://m.edsoo.ru/00add8b2
ANEKTPONTUTUYECKON TUCCOITUAIIUT
14 TToustue o runponze coien bubnmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O0600mIeHNEe U CHCTEMaTH3aITHSs bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perenue sxcnepuMeHTATBHBIX Eubmiorexa IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KontponbHas padora Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOLUALIUSI bubmmorexa LIOK
p A ML https://m.edsoo.ru/00addecO
XYMUYECKUE PEeaKIMH B PACTBOPAX)»
OO0m1as XxapakTepuCcTHKa rajJoreHOB.
18 XUMHUYECKHUE CBOWCTBA HA IIPUMEPE bubnmorexa LOK
p P https://m.edsoo.ru/00addfe2
XJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [JOK
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XUMHUYECKHUE CBOWCTBA, MOTyYEHUE,
MIPUMEHEHUE

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

[TpakTuueckas padora Ne 2 o reme

bu6mmoreka [JOK

20 «ITonyueHne COISTHON KUCIIOTHI,
7 N . https://m.edsoo.ru/00ade348
U3y4yeHue e¢ CBONCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIUN, €CIH OQUH U3 Bubmiorexa IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxaenue cepbl U €€ COeTMHEHUI bubnuorexa [JOK
B NpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
bu3nYecKue U XMMHUYECKUE CBOMCTBA https://m.edso0o.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 ¢du3nueckre U XMMUYECKHE CBOWCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLUY, JIEKALUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubmuorexa [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JJOIM BBIXOJ1a bubmuoteka [JOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, OJYUCHUE B
i https://m.eds00.ru/00adf004
npUMEHCHHE
[IpakTuueckas padora Ne 3 o reme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. i Sk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, € pusnueckue u bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX

32 oOpeHuit. XUMHUYECKOe bubmorexa HOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (I)OC(%)O pHasl KI/ICJ'I((l))Ta (1)(1)1/11)31/1(‘16331(1/16 u bubmmorexa [OK

p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Ucnonb3oBanue ocdaTtos B

34 KayecTBE MUHEPAIbHBIX y100pEHUI. bubnuorexa [JOK
3arpsi3HeHUE MPUPOJTHON Cpeibl https://m.edso0.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu 2 2 gmnrt)lecxie 1 XUMUYECKHE bubmmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcunel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTUYecKre mpoodIeMbl,
CBsi3aHHBIE C OKcHIoM yrieposa (1V)

37 VYronbHas KucioTa u €€ coau brbmiorexa LIOK
https://m.eds00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

38 "TTosrydyeHune yrieKucioro rasa. bubmmorexa [IOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIEC TOHSATHS 00
39 OpPTraHUYECKUX BEIIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemuuii u ero coennnenus bubmorexa LIOK
https://m.edso00.ru/00ae080a
[TpakTuueckast padorta Ne 5. Pemenue

41 SKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtpomnsnas padora Ne3 o teme

42 «BaxkHenme HeMeTallbl U UX Bubmorexa LIOK

https://m.edso0o.ru/00ae0e18
COCTMHCHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Mertanmnueckas CBsI3b U bubmuoreka [JOK
METaJUTNYECKasi KpUCTAJIIINIECKAst https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBOWCTBA METAJIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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OO611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LIOK
P peaHI, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMeECH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47
[lenoumsie meramer https://m.edsoo.ru/00ael4b2
48 OKCHUJIBI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
a 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOIEI €€ bubmorexa [IOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmoreka [IOK
54 A I
JTEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcuipl, TMIAPOKCHUIBI U COJIU JKelle3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne U CUCTeMAaTH3aIHs
3HAHUU
[Ipaktruueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka [HOK
«BaxHenmme MeTajliibl U UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS»
Borurcnenus o ypaBHeHUAM
XUMHYECKHUX PEAKIIHii, €CIU OJIUH U3
50 peareHToB JIaH B U30BITKE UITU bubnunoreka [JOK
COZIEPKUT IIpUMeECH. Brruncienus https://m.eds00.ru/00ae1750
MacCOBOM JO0JIHM BBIX0JIA MPOYKTa
peaximn
61 O06o0011eHe U cuCTeMaTU3aIHs
3HAHUU
KonTpoabHnas padora Ne4 o Teme
62 «Baxueimme MeTaibl 1 UX
COCTUHEHUS
63 BemectBa 1 Matepuansl B bubnuorexa [IOK
IIOBCEIHEBHOM KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHNE bubmuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.eds00.ru/00ae4270
65 Ponp xumuu B penieHnu bubnuoreka [IOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNEe 1 bubnuorexa [IOK
CUCTEMATH3aLMsl 3HAHUH https://m.edso00.ru/00ae0dOa
67 PesepBHeIit ypok. O600ICHHE U bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTeEMaTHU3al s 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHHE 1
crucTemMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA
Xumus. 8 knace. ['abpuensa O.C. — M.: Jlpoda, 2019.
Xumus. 9 knacc. ['abpuensa O.C. — M.: Jlpoda, 2019.

METOAUYECKHUE MATEPUAJIBI JISA YYUTEJA

Xumus. 8-9 knaccel. bazoBsiii ypoBens. ['adpuensna O.C., Octpoymona N.I'.,
CrnankoBa C.A Metonudeckue pekoMeHaanuu kK yueoankam. — M.: [Ipoda, 2022.
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

https://www.yaklass.ru/

https://myschool.edu.ru/



https://www.yaklass.ru/
https://myschool.edu.ru/
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