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IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma npeamera Xumus 8-9 kimacca paspaboraHa Ha OCHOBE
- HOPMAMUBHBIX OOKYMEHMOB!
1. depepanpHoOii paboyeil mporpamMmel o XxumMun i 8-9 kiacca mo HoBbIM 00HOBIEHHEIM PT'OC OOO.

Mocksa. 2026 rog.
6. OcHOBHOI 00pa3oBaTeNbHONW MPOTPAMMBbI OCHOBHOTO OOIIEro 0O0pa3oBaHUsS MYHUIUIATHHOTO
Or0/DKETHOTO  00111e00pa3oBaTeIbHOTO yupekaeHus batabaHOBCKONW OCHOBHOH 00I11€00pa3oBaTeIbHOM
mKoibl Nel3
7. Ycraa MBOY BOOII Nel3

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA «XUMMU D

[IporpaMMa 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMsI COCTaBICHA HAa OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOHW 00pa30BaTEeNbHOW NpPOTpaMMbl OCHOBHOTO OOIIEro
oOpazoBanusi, npeacrapieHHbIx B @I'OC OOO, a Takxke Ha OcHOBE (eaepanbHON padouell mporpaMmsl
BOCIIUTAHMS M C y4ETOM KOHIICTIMU MPENoJaBaHUsl yueOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanun.

[IporpamMma mo xumuM Ja€T MpeacTaBiIeHUE O LENsAX, o0Iell cTpaTeruu o0y4deHUs, BOCIIUTAHUS U
pa3BuTHg OOydaroOIUXCs CPEACTBAMU YUeOHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE IMPEIMETHOE
coZiep)KaHue, MpeayCMaTpUBaeT paclpelelieHne ero Mo KjaccaM M CTPYKTYPHpPOBAaHHE IO pasfieiiaM U
TeMaM [MPOrpaMMbl TI0 XHWMHH, OTPEICNIeT KOJMYCCTBEHHBIE M KAYECTBCHHBIC XapaKTEPHCTHKU
COJZIEp’KaHUsl, PEKOMEHIIYyEeMYIO0 TOCJIEI0BATEIbHOCTh W3YYEHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTEH oO0ydaroumxcs,
OTIpeIeNIIeT BO3MOXKHOCTH TpEeaMeTa JUIsl pealu3anuyd TpeOOBaHWN K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a TakXke TpPeOOBaHMM K
pe3ynbrataM OOyuYeHHs XUMHUHM Ha YPOBHE LieJiell H3ydeHus MpeaMeTa M OCHOBHBIX BHUIOB Y4eOHO-
MI03HABATEIBHOM JeATETbHOCTH 00YUAIOIIErocs 10 OCBOCHUIO y4eOHOTO COJIepKaHUS.

3HaHWE XHMHHU CIY)KAT OCHOBOW JIsi (OPMHPOBAHMS MHPOBO33PEHHS OOYYaIOLIETOCS, €ro
NPEJCTaBICHU O MaTepUAIBHOM €IWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMUpYEMbIe XHUMHUEH
MIPEJICTABJICHHS O B3aMMOIPEBPAICHHUSIX SHEPTUU M 00 IBOJIOIUHU BEIIECTB B MPHUPOAE, O MYTSAX PEIICHUS
rII00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUYECKOM 0e30macHOCTH, MPoOIIeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3aliii BO3MOKHOCTEH JIJIsl CAaMOPa3BUTHUS U (DOPMUPOBAHUS KYIbTYPHI JTUYHOCTH,
e€ o01elt U GyHKIIMOHATBHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B )OPMHPOBAHNE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yUaIONIMXCsl, HABBIKOB UX
CaMOCTOSITENTFHOW ~ Y4eOHOW  JESATETbHOCTH, OSKCIIEPHUMEHTAIBHBIX W HCCIEAOBATEIBCKUX  YMEHHIA,
HEO0OXOTUMBIX KaK B MIOBCETHEBHOM KU3HU, TaK U B IPO(HECCHOHATBLHOM IeSTENbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3rIsAga Ha
€IWHCTBO TPHUPOIBl M YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanmoM B (HOPMUPOBAHHH €CTECTBEHHO--
HAYYHOH IPaMOTHOCTH 00yYaroIINXCs;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIa/l B SKOJIOTHUECKOE 00pa3oBaHNe 00yUYaIOIUXCS.

JlanHbIe HampaBlieHUs B OOYyYEHHWHM XHUMHUHU OOECIEYMBAIOTCS CHEIU(UKON CoAepKaHUS Y4eOHOTO
MperMeTa, KOTOPhIN SBJSETCS MEeJaroruuecku aJanTUPOBAaHHBIM OTpa)keHHeM 0a30BOM Haykd XUMHUHU Ha
OIpeIeIEHHOM JTare e€ pa3BUTHAL.

Kypc xumum Ha ypOoBHE OCHOBHOTO oOmero oOpa3oBaHUS OPHUEHTHPOBAaH Ha OCBOCHHE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XHUMHH, OCHOB HEOPTAaHHMYECKON XMMHH U HEKOTOPBIX
OTJENbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUH.



CrpykTypa conepkaHusi IPOrpaMMBbl 0 XMMHUH c(hOpMUpOBaHA HA OCHOBE CUCTEMHOIO MOAX0/a K €€
n3ydeHno. ConepKaHue CKIaJbIBACTCSl U3 CUCTEMBI MOHATHH O XMMHYECKOM JJIEMEHTE M BEUIECTBE U
CHCTEMBI MOHATHH O XUMHYEeCKOW peakiuu. O0e 3TH CHUCTeMBbI CTPYKTYPHO OPTaHU30BAHbI MO MPUHIIHUITY
II0CJIEZI0BATEIBHOTO PA3BUTHUSI 3HAHUN HA OCHOBE TEOPETUUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHMsI O CTPOEHUM aTOMa U XUMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PacCMaTPUBAKOTCS HA OCHOBE YMIIMPHUYECKU IOJYYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEJOBATEIBHO OT OAHOTO YPOBHA K JPYrOMY, BBIITOJHASA (PYHKIIMHU OOBACHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXHOCTEH IPAKTUYECKOIO IPUMEHEHHS W IOJIy4YEHHUS
M3Y4aeMbIX BEILECTB.

OcBoeHue nporpaMmbl IO XMMHHU CHOCOOCTBYET (OPMHUPOBAHHUIO NPEACTABICHUS O XUMHUYECKOH
COCTABJIAIONICH HAYy4HOM KApTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPHUPOJbl, LIEHHOCTHOTO OTHOILEHUS K
HAay4YHOMY 3HAHHUIO U METOJaM I03HaHUs B Hayke. M3ydeHne XUMHUM IPOUCXOAUT C IIPUBJICUEHUEM 3HAHUN
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeameToB: «OKpyxkaromuid Mupy, «buonorus. 5—7 xnacce» u «dusuka. 7
KJIAcC».

[Ipy n3ydyeHUM XUMHM IIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHMUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON JESATENbHOCTH YelOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3a7adya y4eOHOTO MpeaAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUI
— BaXHeHIUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUH, NOCTYHMHBIX 0000IIeHUI
MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B NPUOOIIEHUMH K HAyYHbIM METOAAaM IO3HAaHUS IpH
M3Y4YEHHUH BEUIECTB U XMMUYECKUX peakuui, B (OpMUpPOBAHUM U PAa3BUTHH MMO3HABATEIbHBIX YMEHUN U UX
MIPUMEHEHUN B y4eOHO-TIO3HABATENIbHOM M yueOHO-MCCIIE0BATENbCKON /1E€ATEeIbHOCTH, OCBOCHUM IPaBUII
6e30macHOro 0OpalleHus ¢ BelleCTBaMH B TOBCEHEBHOM JKU3HU.

HEJIN U 3AJAYU YYEBHOI'O IPEJMETA «XUMMUSI»

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOT'O 00mIIero oOpa3oBaHWs BaXKHOE 3HAYCHHE MPUOOPETH
TaKue 1eJH, KaK:

— (opMupoBaHHe HMHTEJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa3oBaHMIO,
COTPYIHHUYECTBY, CaMOCTOSTEIHPHOMY NPHUHSATHIO PEIICHWH, CIIOCOOHON amanTHpOBaThCS K OBICTPO
MEHSFOIIIUMCS YCITOBHSIM KH3HH,

— HaIpaBJICHHOCTh OOyUYeHHsI HAa CUCTEMAaTHYECKOe MPHOOIIEHHEe 00yJaroIUXCsl K CAaMOCTOSATEIbHOM
MO3HABATEIBHOM NIEATENbHOCTH, HayYHBIM METOAAM IMO3HaHMA, (OPMUPYIOIIUM MOTHBAIMIO M pa3BUTHE
CITOCOOHOCTEH K XUMUHU;

— obecrieueHne yCIOBHUH, CTOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YUJaIOIIMMHUCS OTIBITa pa3HOOOpa3HOM
JeSITeIbHOCTH, TMO3HAHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), MMEIOIINX
YHUBEpCAJIbHOE 3HAUCHHE JJISl PA3JIMUHBIX BHJIOB JESTEIHHOCTH,

— (¢opmupoBaHue oOmiel (QpyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOH TpaMOTHOCTH, B TOM 4YHCIIE
YMEHUH OOBSICHITH W OICHWBATH SIBJICHUS OKPYKAIOIIETO MUPA, WCIOJB3Yysl 3HAHUS U OIBIT, IMOTyYeHHBIE
OpU HM3YYCHUU XUMHH, TMPUMEHSATh UX INPH PEUICHWU IMpoOJieM B IOBCEIHEBHOW >XU3HU U TPYAOBOM
NeSATeIbHOCTH;

— (¢opMupoBaHHe Yy O0OydYaromMXCS TYMAaHUCTHUYECKUX OTHOIICHUN, TOHUMAHUS IIEHHOCTH
XUMHUYECKUX 3HAHHUM Ui BBIPaOOTKH SKOJOTMUYECKH IeIecO00pa3sHOro MOBEACHUS B OBITY M TPYIOBOU
JESTEeIbHOCTH B IEJISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY KAroIIel MPUPOIHOM Cpeibl;

— pa3BUTHE MOTUBAIMH K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHSI  OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpYy mpoduns u
HAIMPaBIEHHOCTHU JaJIbHEHIIIET0 00y4YeHHUSI.



MECTO YYEBHOI'O ITIPEJIMETA «XUMMUS» B YYUEBHOM IIJIAHE:

VYuebnsnii iian MBOY BOOII Nel3 oTBoauT 11 M3y4YeHUsT XMMHUHM Ha YPOBHE OCHOBHOTO OOIIIEro
obpazoBanms, 170 gacoB: B 8 kimacce — 102 yacoB (3 yaca B Heznenio), B 9 kiacce — 68 vacoB (2 daca B
Hezeno). B coorBercTBUM € TOAOBBIM KaneHAapHbIM rpadpukom MBOY BOOII Nel3 na 2025-2026
yueOHBII ToJ HAJIMYHEM BBIXOAHBIX W Ipa3IHHYHBIX JHEH B yueOHom roay (23.02, 08.03, 03.05, 10.05.),
JaHHasl MporpaMma OyJIeT BBIIIOJIHEHA B IOJHOM oO0beMe 3a 170 yacos.

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE MOHATHS

[Ipenmer xumuu. Ponb XuMuM B XKU3HU YeloBeKa. XHMHsS B cCHCTeME HayK. Tena W BellecTBa.
du3nyeckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsiHUE BelecTB. [loHsTHe 0 MeTo1aX MO3HAHUS B XUMHUH.
UucTtsie BemectBa u cMecu. CriocoObI pa3ziesieHus: CMECeH.

ATOMBI ¥ MOJIEKYNBl. XUMHUYECKHE 31eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIeMeHTOB. [IpocTeie n
CJIOKHBIE BelIeCcTBa. ATOMHO-MOJIEKYIIIPHOE yUeHUE.

Xumuyeckas ¢popmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3J€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeuiectB. OTHocutenbHas aroMmHas Macca. OTHOCHTENbHAash MOJEKyJspHas wacca. MaccoBas 0
XUMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Monbs. MomsipHas Macca. B3auMocBsi3b KONMYecTBa, Macchl W 4YHCIa
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacy€Tel mo hopMyriaM XMMHUUYECKUX COSTUHEHHH.

Ous3nuecKkue W XUMHUYECKUE SBICHHS. XUMHUYECKas peaknus M e€ NMpHU3HaKh. 3aKOH COXpaHEHUS
Macchl BEIIECTB. XWMHYeCKHe ypaBHeHHs. Kiaccmpuramms XUMHUECKHUX peakiui (COeTUHEHUS,
pa3noXKeHus, 3aMeIleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0H, MpaBuiaMu paboTsl B 1a00OpaTopuu U npuémMamu oOpalieHus c
71a00paTOpHBIM 000PYJOBaHUEM, U3yUYEHUE U ONUCAaHUE (PU3NUYECKUX CBOWCTB OOPA3I[0B HEOPTraHMYECKHUX
BelllecTB, HaOmoaeHue ¢u3nueckux (IJIaBICHHE BOCKAa, TasHHUE JbJa, PACTUpPAHHE caxapa B CTYIKE,
KUIIEHHEe W KOHACHCAlUs BOJbI) M XMMHUYECKUX (TOpPEHHE CBEUYH, MPOKAIMBAHHE MEIHOH MPOBOJIOKH,
B3alMOJICIICTBME MeJla C KHCJIOTOM) SIBJICHMH, HaOJIOJIEHWEe W ONHMCAaHWE TPU3HAKOB TMPOTEKaAHUS
XUMHUECKHUX peakuui (pas3iokeHHe caxapa, B3aUMOJAEMCTBHE CEpHOM KHUCIOTHI C XJIOpPHAOM Oapus,
pasznoxkenue ruapokcuna menu (I1) mpu HarpeBaHuu, B3auMo/ieiicTBUE Xkese3a ¢ pactBopom comu meau (11),
U3yuyeHHe CIOCOOOB pa3lelieHHs CMeceil: C TOMOIIbI0 MAarHura, (QWIbTPOBAaHHE, BbIMAPHBAHUE,
TUCTWUISILMS, XpoMaTrorpadusi, MpPOBEACHHE OYHCTKM IOBAapEHHOW COJM, HaONIOJICHHE U ONHUCaHHe
pe3yNbTaTOB MPOBEJCHUS OMbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JlaHUE Mojenen
MOJIEKYJI (IIIapOCTEPHKHEBBIX).

Baskneiilue npeacTaBuTe I HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — ajneMeHT U mpoctoe BemecTBo. HaxoxneHnue
KHCIIOpO/ia B MpHpoje, pU3ndeckre U XUMHUecKkue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl NOTy4YEeHUsT KUCIOPOAa B JIAOOPATOPUH U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoza
B ipupoze. O30H — ajutoTponHas MOAU(UKAIUSA KUCIOPOa.

TennoBoit 3hpekT XuMUUECKOH peakui, TEPMOXUMHYECKHE YPAaBHEHHUS, HK30- U DHIOTEPMUYECKUE
peakiuu. TormBo: yroias U MeTaH. 3arpsi3HEHHUE BO3/yXa, YCHIIEHHE MapHUKOBOTO 3¢ dekTa, paspyiieHue
030HOBOTO CJIOSL.

Bonmopon — snemeHT M mpocTtoe BemiecTBO. Haxoxaenue Bomopona B mpupone, (puzndeckue H
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nmonyyeHus. Kucnotsl u conu.

Mossipablii 00béM ra3oB. Pacu€Tel M0 XMMHUYECKUM ypaBHEHUSIM.



®dusnyeckue cBoiicTBa Bonbl. Boxa kak pactBoputenb. PacTBopbl. HachlllieHHBbIE U HEHACHIIIICHHBIE
pacTtBopbl. PacTBOpUMOCTh BelIECTB B Bojie. MaccoBasi 10415 BEIlIECTBA B pacTBOpE. XMMHUUYECKHUE CBOMCTBA
Boabl. OcHOBaHus. Poiib pacTBOPOB B MPUPOJE W B KU3HU dYesloBeka. KpyroBopoT BOIbI B IPHUPOJIE.
3arpsisHeHuEe TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudpukauus  Heopranmyeckux — coemuHeHuil.  Oxcuapl.  Knmaccudukamuss ~— OKCHIOB:
coneo0pasymoire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. HoMeHknaTypa OKCHUIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [1oydyeHne OKCHuIoB.

OcHoBanus. Knaccudukaruss OCHOBaHUWI: MIENOYM W HEPACTBOpUMEBIC OCHOBaHWs. HomeHKkiarypa
OoCHOBaHMH. @U3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHrne ocHOBaHUH.

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucior. dusznyeckue U XUMUYECKHE CBOMCTBA
kucnot. Psan aktuBHoctu metauioB H. H. bekerosa. I[lonyyenue Kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoictsa coseil. [lonydenue coneil.

I'eneTnueckas cBsI3b MEXKIy KJIaCCAMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMNpEIEICHUE COJCPKaHMUsI KHUCIOpPOJa B BO3AyXe, IMOJy4YeHUEe, CoOupaHue,
pacro3HaBaHUE M MU3YYCHHE CBOMCTB KUCIOpPOAA, HAOIIOIEHNE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BO3HUKHOBEHHUS U TpEKpalleHusl ropeHus (moxkapa), O3HaKOMIIEHHE C 00pas3llaMH OKCHUIOB U
OIMCaHUE UX CBOMCTB, MOJy4YeHHE, COOMPAHUE, PACIIO3HABAHNE U M3yYE€HUE CBOWCTB BOAOPOa (FOPEHHE),
B3aumojeiictBue Boxopoaa c¢ okcugom wmenud (Il) (BO3MOXKHO HCIIONIB30BaHHME BHIEOMATEPUAIIOB),
HaOIroIeHre 00pa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb, MCCIIEIOBaHHE OCOOCHHOCTEH PacTBOPEHUS BEIICCTB
C pa3nu4yHOM pPaCTBOPUMOCTBIO, IPUTOTOBIEHHWE PpACTBOPOB C ONPENEIEHHOM MaccoBOM  JoJiel
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTaUIaMU (HATpHEM U KalbleM) (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPUAJIOB), HCCIEIOBAHWE OOpa3I0OB HEOPTraHWYECKHX BEIIECTB Pa3IUYHBIX
KJIaCCOB, HAOJIOJIEHWEe M3MEHEHUsI OKPACKHW HMHIUKATOPOB B PACTBOpAxX KHCIOT W IIEJIOYed, HU3ydeHUe
B3aumoeiictus okcuaa menu (Il) ¢ pacTBopom cepHOl KHMCIOTBHI, KHUCIOT C METalIlaMH, pPEaKIIHid
HEWTpanu3aluy, IOJIYyYEeHUEe HEepPACTBOPUMBIX OCHOBAaHWW, BBITECHEHHME OJHOIO MeTajlla JPYruM W3
pacTBOpa COJIM, PEIICHHE JKCIEPUMEHTAIBHBIX 3a/au Mo Teme «BaxHeilime Kiacchl HEOPraHUYECKUX
COEUHEHUIN».

Hepuoauueckuii 3axoH u Ilepnoanyeckas cucrema xumMudeckux s1emMeHToB /1. . Menaeneesa.
Crtpoenue aToMmoB. XuUMU4ecKas cB3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[lepBble TOMBITKM KiIacCU(PUKAIUU XUMHUYECKUX dJeMeHTOB. [loHATHE O Tpymnmax CXOJIHBIX
9JIEMEHTOB (IIEJOYHBIE W MIET0YHO3EMENbHBIE METAILIBI, TAJIOTEHBI, MHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPhIE
00pa3yrT aM(pOTEepHBIE OKCHUJIBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux a3nemeHToB . M. Menpneneesa.
Kopotkonepuoanast u niuHHonepuoanas popmsl [lepruoaudeckoi cucreMbl XUuMU4ecKux 3emeHToB Jl. 1.
Menpeneesa. Ilepuonsl u rpymnmsl. @PU3HYECKUN CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB NIEPUOJIA U TPYIIIIBI
3JIEeMEHTAa.

Crtpoenune atomoB. CocTaB aTOMHBIX sifep. M30Tombl. DnekTpoHbl. CTpOCHHE AIEKTPOHHBIX 000TI0UEK
aToMoB nepBbIX 20 xumudeckux aeMeHToB llepunoandeckoit cucremsl . . MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxkeHuro B [lepuoanueckoit cucreme [l. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUs pajuyca aTrOMOB XHMHUYECKHUX JJIEMEHTOB, METaJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepuoanueckoil CHUCTEMBI XUMHUYECKHX DSJIEMEHTOB IS
pa3BuUTHS HayKu U npakTuku. [{. 1. MeHneneeB — yu€HbIN U rpak JaHUH.

Xumnueckasi cBa3b. KoBaneHTHas (MOJsipHAs W HEMOJIAPHAsi) CBSA3b. OJEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenb oxkucneHuss. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuuu. IIpomeccsl OKHCIEHHS U
BOCCTaHOBJIEHUSA. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:



u3ydyeHrue oOpa3loB BEIIECTB METAVIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THUAPOKCHAA ILIMHKA C
pacTBopamMH KHCIOT M IeJiouei, MPOBEIEHHE OIbITOB, WIIIOCTPUPYIOMUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIX peaKLuil (frOpeHue, peakliuu pas3yioKeHNs, COEIUHEHUS).

Mesicnpeomemmunie ceasu

Peanuzanusi MeXnpeaMETHBIX CBSI3el MPU M3YUYEHUH XMMHHM B 8 KJacce OCYIIECTBIIIETCS Yepes
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSATUH, TaK U MOHSATUH, SBISIOUIUXCA CUCTEMHBIMU
JUIS OTZEIbHBIX MPEIMETOB ECTECTBEHHO--HAYYHOI'O IIUKJIA.

OOm1re ecTecTBEHHO--HAayYHbIE TIOHATHS: HayYHBIA (DaKT, TUIOTE3a, TEOPHs], 3aKOH, aHAIN3, CUHTE3,
KJaccupuKalus, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, H3MEpPEHUE, MOJEIb,
SIBJICHUE.

®dusuka: mMarepus, aToM, IEKTPOH, MPOTOH, HEMTPOH, MOH, HYKIUJ, MU30TOIbI, paAlOaKTUBHOCTD,
MOJIEKYyJIa, DSJCKTPUYECKUN 3apsii, BELIECTBO, TeNo, OO0OBEM, arperarHoe COCTOSHHE BeIeCTBa, ras,
(bu3nyecKkre BeITMUMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TJIaHeThl, 3BE3/1b1, COIHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAJIbI, TOPHBIE TOPOAbI, IIOJE3HBIE UCKOTIAEMbIE, TOIUIHBO,
BOJIHBIE PECYPCHI.

9 KJIIACC

BenecTtBo 1 XUMHYeCKasi peaKIusi

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuueckux sneMeHToB [l WM. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOWCTB XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
MIEPHUOJIOB, Kallvs, KaJbIUs U UX COSAMHEHUN B COOTBETCTBUHU C MOJIOKEHHEM 3J1eMeHTOB B [lepuonnyeckoii
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBA3M. THIBI KPHUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUJIa XUMHYECKON CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHHMYECKHX BEIECTB. XHUMHUYECKHE CBOICTBa BEIIECTB,
OTHOCAILIUXCS K Pa3IMYHBbIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUN, TeHETHUECKasi CBA3b HEOPTraHWYECKUX
BELIECTB.

Knaccupukanus XuUMHUECKUX peakUMil M0 pa3IuyHbIM MpU3HAaKaMm ([0 YHUCIY M COCTaBy
YYaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEMmIoBOMY 3(¢eKTy, M0 H3MEHEHUIO CTeNeHeH OKUCICHUS
XMMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO KaTajau3aropa). OK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[TonsiTre o ckopocTH xumudeckor peakuuu. [lonstue 00 0oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsATHE O TOMOTEHHBIX W TeTeporeHHbIX peakuusx. [lonstue o karanuze. Ilonarue o
XUMHUYECKOM paBHOBeCUU. DakKTOpbl, BIMUSIOUIME HA CKOPOCTh XUMHUYECKON pEaKUUU U TOJIOKEHHUE
XUMHYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peaxuumu, AIIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBI€HUE YPABHEHUW OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKUUN C
MCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NHUCCOLMALMU. DJIEKTPOIUTHI U HEIEKTPOJIUThl. KaTHoHBI, aHHOHBI.
MexaHu3M JUCCOLMAMN BEUIECTB C PA3IUYHBIMU BHJIAMU XUMHUYECKOW cBsi3U. CTeNeHb AMCCOIMAIUH.
CunbHbIe U cradble EKTPOIUTHIL.

Peakiium woHHOro oOMeHa. YcCnoBHS MPOTEKAaHUS peakluil HMOHHOrO oOOMeHa, MOJHBIE |
COKpaIllEHHbIE HOHHBIE YpaBHEHUs peakinii. CBOMCTBA KUCIOT, OCHOBAHUW M COJIEH B CBETE MPEACTaBICHUI
00 PJIEKTPOIUTHYECKOMN Aucconuanii. KadyecTBeHHbIE peakiiuu Ha HOHBIL. [[oHSITHE O THAPOIHN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB — METAIJIOB U
HeMeTa/uioB (Tpadura W amMasa), CIOXKHBIX BEHIECTB (XJOpUIA HATPHUSA), HCCIEIOBAHWUE 3aBHCHMOCTH
CKOPOCTH  XMMHYECKOH  peakUMu OT  BO3JAEHCTBUS  pa3iMYHbIX  (DAKTOpOB,  HCCIEIOBaHUE
ANEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MpoOIlecca TUCCOLUALUN KUCIOT, IIeI04Yeil u coiel (BO3MOKHO



UCIIOJIb30BAHNUE BHJIEO MATEpPUANIOB), MPOBEACHHUE OMNBITOB, WLIIOCTPUPYIOMIUX MPU3HAKK MPOTEKAHUS
peaknuii HOHHOTO OOMeHa (oOpa3oBaHWE OcajKa, BBIICICHUE Ta3a, OOpa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuid  (TOpeHue, peakuuu
pas3NoKeHus, COCAMHEHU ), PACIIO3HABAHUE HEOPTAaHUYECKUX BEIECTB C TIOMOIIBIO0 KAYECTBEHHBIX PeaKIuit
Ha MOHBI, pelIeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl M MX coeJHHEHUSA

OOmast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpPHBIC CTENECHU
okucnenus. CTpoeHne u GU3NIECKrue CBOMCTBA MPOCTHIX BEUIECTB — IaJIOTEHOB. XMMHUYECKUE CBOMCTBA Ha
npuMepe xJopa (B3aUMOJCICTBHE C MeTalllaMH, HeMeTajulaMu, mieiodaMmu). XsopoBoaopon. ComsHas
KHCIIOTa, XMMHYECKHE CBOMICTBa, IMOJydeHHe, NpuMeHeHue. JlelicTBue XJopa U XJIOPOBOAOpOAa Ha
OpraHu3M 4YesoBeKka. BakHeimme XI0puasl M UX HaX0XKIEHHE B IPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
creneHn okucieHus. CTpoeHne U (PHU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTponHbeie MOAU(PHUKAIIMU KUCIOPOJa U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOaOpPO, CTPOCHHUE,
¢dusnveckne U XUMUYecKue cBoicTBa. OKCHIBI cepbl Kak MPEICTABUTEIN KUCIOTHBIX OKcHI0B. CepHas
KHCIOTa, (U3NYECKHEe M XHMHYECKHe CBoiicTBa (0OmIMEe Kak MpeNCTaBUTENs Kjacca KHUCIOT |
cnenuduueckre). XuMUUECKHE PEaKkllnu, JIeKaIINe B OCHOBE MPOMBIIUIEHHOTO CI0c00a MoIydeHus CepHOon
kucnoThl. [Ipumenenue cepHoii kuciaoTel. Collu cepHOM KUCIOTHI, KAYeCTBEHHAs PEaKIIHsl Ha CyJIb(aT-HoH.
Haxoxxnenune ceppl M €€ COCOUHEHHMH B INpuUpoae. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelsl
COCMHEHUSIMH cepbl (KHCIOTHBIC JOXIW, 3arpsA3HEHHe BO3AyXa W BOJOEMOB), CIIOCOOBI  €ro
MpeI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE
CTETIEHH OKHCJICHUS. A30T, paclpoCTpaHEHHE B TPUPOJAC, (PHU3MUECKHE M XHMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHak, ero (U3NYECKHe M XHMHUYECKHE CBOICTBA, IONydeHHE W
npuMeHeHre. Conu aMMOHHMA, UX (U3MYECKHEe M XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakiMs Ha MOHbl aMMOHHUA. A30THas KHUCIIOTa, €€ MojyyeHHe, (U3NYEeCKHe U XHUMHUYECKHE CBOWCTBA
(obmue kak mpeacTaBUTENs Kiacca KUCIOT U crenuduyeckue). Mcmonb3oBaHWEe HUTPATOB U coJiei
aMMOHHSI B KadyeCTBE MHHEPAIBHBIX YyHOOpeHWi. XWMHYECKOe 3arps3HEHHE OKPYKAIOUIeH Cpellbl
COEIMHEHUSMHM a30Ta (KHUCIOTHBIE JIOKIHM, 3arpsA3HEHHE BO3AyXa, MOYBBl U BOJ0EMOB). Docdop,
ajioTponHble Moaudukanuu Qocdopa, puznueckue n xumudeckue cporcTBa. Okcupn ¢ocdopa (V) u
dbochopnHas kuciora, GU3NUECKUE M XHUMHYECKHE CBOWCTBa, moiiydeHue. Mcmonb3oBanue QocdaToB B
Ka4ecTBE MHHEPATbHBIX YIOOPSHHH.

OOmast xapaktepucTtuka 3yeMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTENEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIHbIe MOAU(UKAIINY, pAaCIPOCTPaHEHHE B pUpOe, PU3UUECKUE U
XuMU4ecKkue cBoicTBa. Axcopomus. Kpyrosopot yriepona B mpupojae. OKCUIbI yriaepoaa, ux Gu3ndecKue
U XMMUYECKHE CBOWCTBa, JCUCTBHE HA JKUBBIC OPTaHWU3MEI, MOJyUYEeHHE W MPUMEHEHHE. DKOJOTHUYECKHUE
npobnemMbl, CBA3aHHble ¢ okcuaoMm yriepoaa (IV), rumoresa rn06agbHOrO MOTEIJICHUS KIMMATa,
NapHUKOBBIN 2P PeKT. YTosbHasA KUCIOTA U e€ CONU, UX (PU3NUYECKUEe M XUMHUYECKHE CBOICTBA, MOTYYEeHUE U
npuMeHeHne. KauecTBeHHas peaknus Ha KapOoHAT-HOHBI. Vconp3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE,
MIPOMBITIITIEHHOCTH U CETTbCKOM XO3SHCTBE.

IlepBoHauyabHBIEe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COAMHEHMSX yriepoja (MeTaH, 3TaH,
STHJICH, alleTHJICH, 3TaHOJ, TJIMIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKH YIIIeBOAOPOAOB (Yrodib,
MPUPOJHBIN Ta3, HeDTh), MPOAYKTHl MX TepepaboTku (OCH3WH), UX POJIb B OBITY M NMPOMBIIIJIEHHOCTH.
[TonsiTrie 0 GMOMOTMYECKHN BaXKHBIX BEIIECTBAX: KHUPaX, ONKax, YrIIeBOAaX — U UX POJIM B )KU3HH YEIOBEKa.
MarepuanbHOE €TUHCTBO OPraHMYECKUX U HEOPTAHNYECKUX COCTUHCHHM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBa, MoiydyeHHe M mnpuMmeHeHue. CoenuHeHus
KpemHHs B tipupoze. O6mue npeacrasieHus o6 okcuae kpemuus (1V) u kpemuauneBoit kucinore. CHITHKATH,
UX UCIOJb30BaHUE B OBITY, B NPOMBIIUIEHHOCTH. BakHeWIIne CTpOUTeNbHblE MaTepualbl: KepaMHuKa,



CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [IpobiemMbl 6€301acHOTO UCIIOJIB30BAHUS CTPOUTEIIBHBIX MAaTEPHATIOB
B IOBCEIHEBHOM XU3HU.

Xumuueckuii IKcnepumenn:

u3yuyeHue oOpas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTBHI, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOIEHUE TPU3HAKOB MX MMPOTEKAHUS, OIBITHI, OTPaXKaIOIIHe
¢buznueckue M XHMMHUYECKHME CBONCTBA TaJOT€HOB M UX COEIUHEHWIl (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE C O0Opa3laMH XJOPUIOB (TAJIOTCHUIOB), O3HAKOMIICHHE C OOpa3iaMu
ceppl M €€ COEAMHEHUSMH (BO3MOXKHO HCIOJB30BAHUE BHEOMATEpPHANIOB), HAOIIOJCHUE Ipolecca
oOyriauBaHUs caxapa MOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KHCIOTHI, M3yUYE€HHUE XUMHUYECKUX
CBOMCTB pa30aBIEHHONW CEpPHOW KHUCIIOTHL, IMPOBEIECHUE KAueCTBEHHOW peakuuu Ha CylbpaT-HOH H
HabJIoIeHNe MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMIIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEpHANIOB), 0Opa3maMu a30THBIX U (OchHOPHBIX
ynoOpeHuii, mnonydyeHHe, cOOMpaHUEe, paclo3HaBaHWE W W3y4YCHHE CBOWMCTB aMMHaKa, HPOBEACHHE
KAueCTBEHHBIX pEaKIuii Ha HOH aMMOHHUs H ¢docdaT-HOH M U3yUYEeHHE TPU3HAKOB HUX MPOTEKaHUS,
B3alMO/JICIICTBME KOHLEHTPUPOBAHHOM Aa30THOM KHMCIOTBI C MeEAbl0 (BO3MOXKHO MCIIOJb30BaHUE
BUJICOMATEPHAJIOB), H3yYCHHE MOJENeH KPUCTAUNIMYECKUX PpEmETOK anmasa, rpadura, ¢ysuiepeHa,
O3HAKOMJICHHE C MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTUBOTa3a, MOJy4YeHHe, COOMpaHre, paclo3HaBaHUe U U3Y4YE€HHUE CBOMCTB YIJIEKHCIIOTO ra3a, poBeIeHUE
KAueCTBEHHBIX peakuuii Ha KapOoOHaT M CWIMKAT-MOHbl W U3YyYE€HHE NPU3HAKOB MX NPOTEKaHUS,
O3HaKOMJIEHHE C MPOAYKLHENH CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHHE 3KCIEPUMEHTAIbHBIX 3aau I10
TeMe «BakHele HeMeTaIbl U UX COSAMHEHUSD.

MeTaJuibl M UX COeIMHEHUS

OOmias XapakTepUCTUKa XUMHUYECKHUX 3JEMEHTOB — METAJJIOB HAa OCHOBAaHUU MX IOJOXKEHHUS B
[Tepuonnueckoii cucreme xummuueckux sneMmeHToB [[. M. MenneneeBa u crpoenus atomoB. CTpoeHHe
MeTauioB. MeTrayminueckasi CBsI3b U METAJUIMYECKass KPUCTAIINYECKas: PEIIETKA. DIEKTPOXUMUYECKUM Pl
HanpsbkeHui MetayuioB. Pusnyeckue M XMMHUYECKUE CBOicTBa MeramaoB. OOmue crocoObl MOTyYeHHs
MeTaisioB. [ToHsTHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alllUThHl UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOpaTIOMUHUHN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

lenounsle Meramibl: nosioxkeHue B [lepumomuueckoil cucreme xumudeckux snemeHToB [, .
MenieneeBa, cTpoeHHE MX aTOMOB, HaxokieHue B mpupoje. dusnueckue M XMMHUUYECKHE CBOIcTBa (Ha
npuMepe Hatpus U Kanus). OKCUIIbl U TUAPOKCUIBI HATpUs U Kanud. IIpuMeHeHne meaoyHbIX METalioB U
WX COEUHEHMII.

[IlenoyHO3eMeENbHBIE METANIBl MarHui M KalblLMi: mosiokeHue B Ileproguueckoil cucrteme
XxumMHuueckux 3iemMeHToB [[. . MenaeneeBa, cTpoeHne UX aTOMOB, HaX0XJIeHUe B pupoje. Puznueckue u
XMMHUYECKHE CBOWCTBAa MarHusl U Kanbliusg. BakHelme coenvHeHUs Kaiblusg (OKCUI, THUIPOKCHI, COJIN).
XKécTkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonuueckoit cucreme xumuueckux sneMmeHtoB J[. M. Menneneesa,
CTpOEHHE aTOMa, HaXOKACHUE B Ipupoae. PuU3nueckue 1 XUMHUUECKUE CBOWCTBA aIOMUHUSA. AMQOTEpHbIE
CBOMCTBA OKCHA U THAPOKCHIA aTIOMUHUS.

Kenezo: monoxenue B Ilepuonnueckoit cucreme xumuyeckux snemeHtoB . M. Menpaeneesa,
CTPOEHHME aToMa, Haxo)KJIeHue B mpupoae. Pusnueckue M XUMHUYECKHE CBOWcTBa kene3a. OKcuisl,
rugpokcuabl u cou xkenesa (1) u xxenesa (1), ux cocras, cBoiCTBa U MOTyUEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMM METa/lIOB M CIUIaBOB, MX (DM3MUECKUMHU CBOICTBaMH, H3Yy4YCHHE
pEe3yNbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJAa KalbliUsg M HATPUS C BOAOH (BO3MOXKHO HCIOJB30BAHUE BHICOMATEPHAJIOB),
UCCIIeIOBaHNE CBOMCTB MKECTKOM BOJIBI, MTPOLIECCa TOPEHUS Kene3a B KUCIopo/ie (BO3MOXKHO HCIIONIb30BaHHE
BUJICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHHs KAaYeCTBEHHBIX peaKkUUid Ha HOHBI: MarHus, Kajiblus,
amroMuHus, 1uHKA, kenmeza () m xenesza (Ill), memm (Il), HaGmroneHwe W oOMHMCAaHWE TPOIIECCOB



OKpAaIllMBaHUs IJIAMEHU MOHAMU HATpus, KaJaus U Kalblus (BO3MOKHO MCIIOJIb30BaHUE BHIEOMATEPUAIIOB),
ucciefioBaHie aM(QOTEpPHBIX CBOICTB THAPOKCHUAA aJIOMHHHMA W THUIPOKCUAA LMHKA, pEIIeHHE
SKCIIEPUMEHTAJILHBIX 3a1a4 110 TeMe «BakHel1e MeTaibl U UX COEAUHEHUS».

XuMus ¥ OKpy:Kaomas cpeaa

BemecTBa 1 Marepuansl B IOBCEIHEBHOM KM3HU 4Y€JIOBEKa. be3onacHoe MCIoab30BaHuE BELIECTB U
XMUMHYECKHUX peakiuil B ObITy. [lepBas momolb Mpu XMMUYECKUX 0XKOI'axX U OTPaBJICHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKpYKarollel cpeabl (IpeneibHas JOMyCTHUMasi KOHLEHTPAlUsl BELLECTB,
nanee — [1/1K). Posib XUMuM B pelieHHMH SKOJIOTHYECKUX MTPOOIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAIUIOB, TOJUMEPHBIE MATEPHUAJIbI).

Meosicnpeomemnvie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H INPU M3YUYEHUU XMMHMM B 9 Kiacce OCYLIECTBIISIETCS 4epes
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHBIX MOHATHI, TaK M NOHATHH, SBISIOMUXCA CUCTEMHBIMU
IUI OTZAEIbHBIX NIPEAMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OOmIre ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAYYHBIM (pakT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIM3, CHHTES,
Kinaccu(uKanus, MEePHOAWYHOCTh, HAOIIOJECHUE, SKCHEPUMEHT, MOICIHPOBAHHE, H3MEPEHHE, MOJEIb,
SBJICHUE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS], MaTepUAJIbI.

®dusuka: mMarepus, aToM, NIEKTPOH, MPOTOH, HEMTPOH, MOH, HYKJIHJ, U30TOIbI, PaJUOaKTHBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUM 3apsij, NPOBOJIHUKHU, TOITYIPOBOJAHUKH, AUIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
T€10, 00BEM, arperaTHOe COCTOSIHME BELIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KpUCTANINYECKas periéTka,
CIJIaBbl, (pU3MUECKUE BEIMYUHBI, €AMHUIBI MU3MEPEHMs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/BbI,
Comnnue.

buonorus:  ¢orocuHTes, nbIxaHue, Ouocdepa, IKOCHCTEMa, MHUHEpaJbHbBIE  yIO0OpeHus,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEJIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, rupocdepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TOJIE3HbIE UCKOTIaeMble, TOILUINBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMTPOT'PAMMBI 110 XMMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE PE3yJbTaThl OCBOEHHUS IMPOTrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsSl JOCTUTAIOTCS B
XxoJe OO0y4eHHMs] XUMHH B E€IUHCTBE Y4e€OHOW M BOCHUTATENBbHOH JESATENIbHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMH POCCUUCKUMU COIMOKYJIBTYPHBIMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, PUHATHIMU
B 001IecTBE MpaBUIAMU U HOPMaMH MOBEIEHUS M CIIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CaMOPa3BUTH
U COLIMAIN3aUuu 00yJaroIXCs.

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE OIBITA JAESITEIbHOCTH HA €€ OCHOBE, B TOM YHCIIE B
4acTHu:

1) naTPHOTHYECKOT0 BOCIIUTAHUSL:

LIEHHOCTHOTO OTHOILEHHS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIEIUIO,
MOHMMAaHMs 3HAYCHUST XWMHYECKOW HAyKW B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh
JIOCTOBEpHOU MH(pOpPMAIIHE O TIEPEIOBbIX JOCTHKEHHUIX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW XMUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIECTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABICHHUS] O COLMAJIBHBIX HOPMax M IpPaBUJIAX MEXIWYHOCTHBIX OTHOLIEHUM B KOJIJIEKTHUBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHO-HCCIIeIOBATEIHCKON, TBOPUECKOM
U JPYTUX BUAAX JAESATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HOM COBMECTHOU JESATEILHOCTH MPHU BHITOIHEHUH
y4eOHBIX, TO3HABATENbHBIX 3a]a4, BBIMOJHEHUH XHUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUH Y4eOHBIX
MIPOEKTOB, CTPEMJIEHHSI K B3aUMOIIOHMMAHHUIO U B3aWMOIIOMOIIIM B IpOLIECCEe 3TOM y4eOHOM N1eATenbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE IOBEJACHHE M IOCTYNKH CBOMX TOBapHILEH C MO3UIUM HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI MOCTIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE IMPEJICTABICHUS] O BEIIECTBE M XHWMHUYECKOM peaklMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U COCTABJISIOLIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH HAay4HOUH
KapTUHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOMABI, B3aHMMOCBS3IX
YeJI0BeKa C MPUPOAHOU CPEAOH, O POJIM XMMHUHU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHbIE MOTHUBBI, HAMPABJICHHbIE HA MOJYyY€HHE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOJMMBIE
uis  oObsCHEHUS HaONIOAAeMbIX IMPOLECCOB U  SBJICHHUM, IO3HABaTeNbHOM, HWH(GOPMAIMOHHONW H
YUTATEeIbCKON KYIbTYphl, B TOM YHCIE HABHIKOB CaMOCTOSTENILHON paboThl C Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPECTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOy4eHHI0O U TIO3HaHMIO, JIF0OOO3HATENbHOCTh, TOTOBHOCTb U CIOCOOHOCTH K
caM0OOpa30BaHMUIO, TIPOCKTHOM W HWCCIEAOBATEIIbCKOM JEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHS 00y4YEHUS B HajbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE€ IIEHHOCTH J>KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKHM Ha
3I0pOBBIM 00pa3 >KWM3HM, OCO3HAHWE TMOCIEACTBUM W HENpPUSTHE BPEAHBIX MPUBBIUEK (YIOTpeOIeHHs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOIIOIEHUS MpaBHil 0€30MaCHOCTH NpU OOpAIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY U pealbHOMN KH3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPaKTHYECKOMY H3YyUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXKeHHE K TPYLy U
pe3yibTaTaM TPYIOBOM JAESITENIbHOCTH, B TOM YHUCJIE€ Ha OCHOBE MPUMEHEHUsI MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BHIOOp WHIWBUAYaTbHOW TPACKTOPUU TPOAODKEHUsS O00pa3oBaHUs C Yy4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
npodeccuoHaNbHOM AEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJalTHpPOBAThCS B
npodeccuoHanbHOM cpene;



6) 9K0JIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKHU I1e71eCO00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emile, OCHOBE e
CYIIECTBOBAHMSA, TOHUMAHHE IIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIECHHOCTU COOJIIOICHHS
paBui 0€30MaCHOrO MOBEACHMS IIPU paboTe C BELIECTBAMHU, a TAKXKE B CUTYALMSIX, YTPOXKAIOIINX 310POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPHUMEHATh 3HaHUS, IOJIydaeMble NpPU HU3YYCHHHM XUMHH, IS DPELICHUs 3ajad,
CBA3AHHBIX C OKpPYXKalOLIEed IPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHM ITI00AJILHOTO XapaKTepa KOJIOTMYECKUX MPOoOJIeM U IyTeH MX pelIeHUs MOCPEICTBOM METOJ0B
XMUMHH, OSKOJIOTUYECKOIO  MBIIUICHUS, YMEHMs  PYKOBOJACTBOBAaTbCSI MM B  I103HABaTEJIbHOMH,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe mMetanpeIMeTHBIX pe3yabTaTOB BBIIEISIOT 3HAYUMBbIE JUIsl (GOPMUPOBAHMS MUPOBO33PEHUS
oOlIeHayYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHILMII, T'MIIOTe3a, (AKT, cCUCTeMa, MpPOLecC, IKCHEPUMEHT U
ApyTroe.), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax U MO3BOJISIIOT Ha OCHOBE
3HaHUH W3 ATHX MPEIMETOB (OPMHPOBATH TNPEACTABICHHWE O IIEJIOCTHOW HAy4YHOW KapTHHE MHpa, U
YHUBEpCaJbHbIE YyueOHble JIeWcTBUS (IIO3HABATENbHbIE, KOMMYHHMKATHUBHBIC, PEryJISATUBHBIE), KOTOpbIE
obecreynBaOT (OPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYILIECTBICHUIO
y4eOHOH eI TETbHOCTH.

Ilo3naBaTenbHbIC YHHBepCcaJIbHbIE YUeOHbIE qeliCTBUSA

Ba3oBble 1oruyeckme geiicTBUA:

YMEHHSI UCII0JIb30BaTh IMPUEMBI JJOTMYECKOI0 MBIIUIEHUS IIPU OCBOCHUU 3HAHWM: PaCKPbIBATh CMBICII
XUMHUECKUX TOHATUHN (BBLAENATh MX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), UCIIOJIb30BaTh NOHSTHS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SIBICHUMN, BEIOMPATh OCHOBAHUS
U KpUTEpUH Ui KJIACCU(PHUKAIMM XUMHYECKUX BEIIECTB W XUMHUECKMX peakUui, yCTaHaBIMBaTh
NPUYMHHO-CJIE/ICTBEHHbIE CBSI3M MEXIY OOBEKTaMM M3Y4YEHHUs, CTPOUTH JIOTMUYECKHE PaCCYKICHHS
(MHIyKTUBHBIE, J€TYKTUBHBIE, IO aHAJIOTHH), eJIaTh BBIBOJbI U 3aKIIIOUEHUS;

YyMEHHE TPUMEHATh B TpPOLECCe T[O3HAHUA TMOHATUS (IpeaIMETHblE W  MEeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIOJIb3YEMbIE B XUMHH, ITPe0Opa30BbIBATh HIMPOKO NMPUMEHSEMBIE B
XMUMUU MOJIENIbHBIE TPEACTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHUeckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Y4eOHO-TIO3HABATENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEICTABICHUI BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHYECKHMX BEIIECTB W XUMHMUYECKHX pEaKIHid, BBIIBIATH OOIIMEe 3aKOHOMEPHOCTH, NPUYUHHO-
CJIEICTBEHHBIE CBS3H U IPOTUBOPEUMS B U3yUAEMBIX IPOLIECCAX U SIBICHHUSX.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

yYMEHHE HCMOJIb30BaTh IMOCTABIEHHBIE BOIPOCHI B KAaueCTBE WHCTPYMEHTAa MO3HAHMS, a TAaKXKE B
Ka4yecTBE OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CY)KICHU;

npuoOpeTeHue OmbplTa [0 IUIAHUPOBAHWIO, OPraHM3alUMU U TPOBEJIEHHIO  YYCHHMUYECKUX
AKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJ0M IPOIIecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €0 pe3yibTar,
dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI O pe3ysbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAaHUS, COCTABIATh
OT4ET O MpoAeTIaHHo pabdorTe.

Paborta ¢ undopmanmeii:

yYMEHUE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALUIO PA3IMUYHBIX BUJIOB U (popMm
NPEJCTABICHUS, IMOJYyYaeMyl W3 Pa3HbIX HUCTOYHMKOB (HAYyYHO-TIONYJISIpHAs JIMTEpaTypa XUMHUYECKOTO
COZIepKaHusl, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTHBOPEUYHMBYIO M
HEI0CTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TMPUMEHSATh DPA3JIMYHbIE METOABl M 3alpochl HpHU IOUCKE M 0TOOpe HH(OpManuu Hu
COOTBETCTBYIOIMX [JaHHbBIX, HEOOXOAMMBIX JJs BBIIOJHEHHMsS Y4eOHBIX M I103HABaTEIbHBIX 3a/ad
ompenenéHHOro  TWMa, MpuoOpeTeHrne ombiTa B O0JACTH  MCIOJIB30BaHUA  WMH(OpPMAIMOHHO-



KOMMYHUKATUBHBIX TEXHOJIOTHUI, OBJIaJIEHUE KYJIbTYpOi aKTUBHOT'O UCIIOJIb30BAHMSI PA3TUYHBIX MOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMaJbHYIO (QopMy MpeAcTaBieHuss uHbOpMauud U
WUTIOCTPUPOBATH PEIIaeMbIe 33/1a9M HECIIOKHBIMHU CXEMaMU, JUarpaMMaMHu, IPYruMe GopMamMu TpaduKe |
AX KOMOMHAILIUAMIE;
yYMEHHE HCMOJIb30BaTh U aHAIM3UPOBATH B IpoOIEcCe YYEOHON M HCCIIeI0BATENIbCKON JIEATENbHOCTH
MH(OPMALIMIO O BIMSHUM IPOMBIIICHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEIBL.
KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:
YMEHHS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiM) AUCKYCCUU) MO CYIIECTBY OOCY>KIaeMON TEMbl,
(bopMyIHpOBaTh CBOM MPEIOKEHUSI OTHOCUTEIBHO BBIMOJHEHUS MTPEIJIOKEHHON 3a/1a4H;
YMEHUSl TMPEJCTaBIATh IOJYYCHHbIE pe3YyJbTaThl IO3HABATEILHOW JIEATEBHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTax; JeNiaTb MPE3CHTAIMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMUYECKOIO SKCIIEPUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEJIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO MPOEKTA);
yMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABaTENbHON W
MCCIIEIOBATEIILCKOW JIEATEFHOCTH TPU PEIICHWHM BO3HUKAIOMIMX NpoOJeM Ha OCHOBE yuéra oO0ImuX
WHTEPECOB U COTJIACOBaHUS MO3ULIMK (00CYX ACHHUSI, 0OOMEH MHEHHSIMU, «MO3TOBBIE IITYPMBbI», KOOPIUHALIHS
COBMECTHBIX JICHCTBHI, ONpeieieHue KPUTEPUEB MO OLICHKE KaueCTBA BBITIOJTHEHHON paOOTHI U IpyTHe).
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITEJIBHO  ONpEAENsATh LENu JeATEIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOK JCSATECILHOCTH, BBIOMpaTh HamOojee
s deKkTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX M TO3HABATENbHBIX 33]a4, CAMOCTOSITEIIBHO COCTaBISATh WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA aNTOPUTM ACUCTBUI MpPH BHIMOIHEHUH 3aJaHU C Y4ETOM MONYYECHUS
HOBBIX 3HaHHUI 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJYYCHHOTO
pe3ynbraTa 3asBICHHOM L€, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NpeJiaraéMble B
YCIIOBUY 3aJaHHIA.
MHNPEIMETHBIE PE3YJIBTATHI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBbHOTO COAEpPMaHHs, YCTAaHOBIEHHOTO
naHHOM (denepasibHOM pabodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIE 3HAHMUS,
YMEHHUS M COCOOBI AeHCTBUMA, crienuduyeckue AN MPeAMETHON 001acTH «XUMHUA», BUABI JESITEIbHOCTH
M0 TIONYYEHUIO HOBOTO 3HAHWsS, €r0 HMHTEpHpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3TUYHBIX
Y9eOHBIX M HOBBIX CUTYaIlUsX.
K xoniy oOyuenust B 8 kJj1acce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIONTUXCSI YMEHHI:
® PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATHUN: aTOM, MOJIEKYyJa, XUMUYECKUNU DJIEMEHT,
IIPOCTOE BELIECTBO, CIJIOKHOE BEILIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEINIbHASl aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAS Macca,
MaccoBasi JI0Jii XMMHUYECKOTO 3JEMEHTa B COEJUHEHHH, MOJSPHBIH O0BEM, OKCH], KHUCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCIEHHS, XHMHYECKas peaklus,
KIacCUpUKALUA PEaKIUil: peaklru COSAUHEHHUsS, PEaKIHH Pa3I0KEHUs, peaklud 3aMelIeHUs,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUECKUE PEAKIUH, TeTIOBOU 3(PEeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroma, aTOMHas opOuTaib, paAuyCc aromMa, XMMUYecKas CBsS3b, MOJSpHas U
HEMoJIIpHasi KOBAJIEHTHAs! CBs3b, NOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas J10JIs
BelllecTBa (MIPOLICHTHAs! KOHILIEHTpAIsl) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSATH 3TH MOHATHUS MPH
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUM;

® CIIOJIb30BaTh XUMHYECKYI0O CHUMBOJIMKY [UIS COCTaBJIEHHS (OpMYNT BeEIIeCTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;

® ONpEeNeNsITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX, CTETICHb OKHCICHUS
JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAIIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCYy



COCIMHEHUH o (popMysiaM, BUJI XMMUYECKOM CBs3M (KOBAJICHTHAs M MOHHAS) B HEOPTAHHMYECKHUX
COCIMHCHHUX

packpbiBaTh cMmbica [lepuogumueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JJEMEHTOB OT UX IIOJIOKEHUS B
[Tepuoanueckoii cucteMe, 3aKOHOB COXPAaHEHHUsI MAcChl BEILIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJIIPHOTO YY€HHsI, 3aKOHAa ABOTaIpo;

ONKCHIBATH M XapaKTepu3oBaTh TaOnmmuHylo (opmy Ileproamueckoil cHCTEMbl XUMHYECKHX
AJIEMEHTOB: pa3jnyaTh MOHATHUS «TJlaBHas moAarpymnma (A-rpymma)» u «mobouynas moarpynna (b-
TpyIIa)y», Majble U OOJIBIINE TIEPUOJIBI, COOTHOCHTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaOIuUIIe
«Ilepuoanyeckas cucrema xumuueckux ssemeHToB [l WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHUSI aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsl fAjnpa, oOliee
YHUCJIO AJIEKTPOHOB U PacHpeiesIeHUe UX 10 JICKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIUPOBATh XUMUUYECKHE AJIEMEHThI, HECOPraHUYECKUE BEUIECTBA, XMMHUYECKUE PEAKIIUU
(Mo uKCIy ¥ COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, IO TEIUIOBOMY D (DEKTY);
XapakTepu30BaTh (OMUCHIBaTH) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/asi OMHCAHKUE IPUMEPaMH MOJIEKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XMUMHUYECKUX
peaKuuii;

MMPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYJISAPHYI0 U MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JeMeHTa 1Mo (opMyse COCAMHEHHUS, MACCOBYIO JOJII0 BEIIECTBA B PacTBOpE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUN peaKIlnu;

MPUMEHATh OCHOBHBIE OMEPAIMH MBICTUTEIBHON ACSITEIPHOCTU — aHAJIU3 U CHUHTE3, CPaBHEHUE,
0000111eHIEe, CHCTEeMaTHU3aInio, KIacCu(UKAIMIO, BBISIBIIEHUE TPUYUHHO--CJICICTBEHHBIX CBS3EH —
JUISL W3Y4YEHUs CBOMCTB BEIIECTB M XHMHYECKUX PEaKUUW, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOII0IEHUE, U3MEPEHUE, MOJCIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN 1 MBICIIEHHBIH );
CIIeIOBaTh MpaBUJIaM MOJb30BAaHUS XUMUYECKOW MOCYJ0i U J1ab0OpaTOpHBIM 00OpYyIOBaHHEM, a
TaKKe IpaBuiIaM oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITTOJIHEHHUIO
a0OpaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O M COOHMPAHUI0 Ta3000pa3HbIX BEIIECTB
(Boopoia M KHCIIOpOJa), IMPUTOTOBIECHUIO PACTBOPOB C OMPEIENEHHON MaccoBOW Joieid
pacTBOPEHHOIO BEUIECTBA, IUUIAHUPOBATh M MPOBOJUTH XUMHUYECKHE SKCHEPUMEHTHI 10
pacrmo3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB  (JTAKMYC,
¢benondranen, METUIOPAHK U IPYTHE).

K koHIy oOy4yeHus B 9 Kjacce mpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX ITOHSATHUH: XUMHUUYECKHM DJIEMEHT, aTOM, MOJIEKYJa,
WOH, KarTUOH, AaHHMOH, IIPOCTO€  BELIECTBO,  CIIOKHOE  BEIIECTBO,  BAJIEHTHOCTD,
3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCICHHs, XHMHYECKas peaklus, XUMUYECKas CBs3b,
TEII0BOM 3¢ (eKT peakuu, MOjb, MOJSPHBIM 00BEM, pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JIUCCOLMAIMS, pPEeaKIUd HOHHOrO OOMeHa, KaTajau3aTop, XHUMHYECKOe
paBHOBecHe, 0OpaTUMbIE U HEOOpaTUMbIE PEAKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH,
OKHCIIUTEb, BOCCTAHOBHUTEIb, OKHUCIEHHE W BOCCTAaHOBJIEHHE, AJIOTPONHs, aM(OTEpHOCTb,
XUMHYECKas CBA3b (KOBAJICHTHAsA, HOHHAsI, METAJUINYECKAs ), KPUCTAIUITMYECKas! peIETKA, KOPPO3Hs
METAJIJIOB, CIIABbl, CKOPOCTh XUMUYECKON peaklnuu, IpeaenbHo gqonyctuMas koHueHTpanus ITIJIK
BEILECTBA;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX IOHSATUN U IPUMEHATH 3THU IOHATHS IIPU
ONMCAHUU BEUIECTB U UX IIPEBPALCHUN;



UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY IS COCTaBIIeHHs (OpPMYN BEIIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIUIL;

ONpEAEATh BAJIEHTHOCTh M CTEIEHb OKHUCIIEHHUS XHMUYECKUX DJIJIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMpPENeIEHHOMY KIJIacCy COCAMHEHHH 110
dbopMynaM, BUJI XUMHUYECKOM CBA3M (KOBaJCHTHAs, MOHHAS, METAJNINYECKas) B HEOPraHUYECKUX
COCMHEHUSX, 3aps/l MOHA 10 XWMHYECKOH (opmyre, xapakrep cpeasl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COEAUHEHUM, TUI KPUCTAIIMYECKON PEIIETKA KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMmbici Ilepuonnueckoro 3akona /[[. M. MeHnneneeBa WM JAEMOHCTPUPOBATH €r0
MOHMMAaHHE: ONHCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy llepuoandeckoil cucTeMsl
XUMHUYECKHUX D3JIEMEHTOB: pa3nyaTh MOHATUSA «TJIaBHasg MOArpymmna (A-Trpymmna)» U «11oOoodHas
noarpynna (b-rpymma)», maneile u OonbliMe MEPHOJbl, COOTHOCHTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON Taljulle, C YKCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YHCII0 IEKTPOHOB U paclpeieieHue X Mo
ANEKTPOHHBIM CJO0SM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U UX
COEIMHEHMI B Mpeienax MajiblX MEPUOJIOB U IIIaBHBIX MOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE HJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMHYECKHE DPEaKIIHU
(10 YMCITy ¥ COCTaBy yYacCTBYIOUIMX B PEAKIIMH BEUIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MeHeHU o
CTENEHENW OKUCIICHNUSI XUMHUUECKHUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME M CHenu(PUIECKHe XHMHUYECKHE CBOMCTBAa MPOCTHIX H
CJIO)KHBIX BEILECTB, MOATBEPXKAAs ONUCAHHE MPUMEpPAMHU MOJEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHUS 3JIEKTPOJUTUYECKON JUCCOLMAIMU KUCIIOT, IeJI0Uel U COJel, MOJIHbIE U
COKpalIéHHbIE YpaBHEHHs peakiuii MOHHOTO OOMEHa, YpaBHEHHUS DPEaKIIMi, MOITBEPKIAIOIIIX
CYILIECTBOBAHUE '€HETUYECKON CBSI3M MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBIEHUS
ANEKTPOHHOTO OallaHca ITUX PeaKIInit;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHMS, BO3MOKHOCTH IPOTEKaHMSI
XUMHUYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (opMyse COeAMHEHMs, MacCOBYIO [IOJII0 BEIleCTBa B pacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKkuy;

coOroaTh MpaBUiia MOJB30BaHUSA XUMHUYECKOW MOCyNoM U j1abopaTopHbIM 00OpyAOBaHUEM, a
TaK)xe IpaBuiia oOpallleHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMHU MO BBIIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHUIO M COOMpaHMIO Tra3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

MPOBOJIUTh  PEAKIUHU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB  pa3IMYHBIX  BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpoMua-, MoauA-, KapoboHat-, docdar-, CUIHKaT-,
cynbdar-, TMAPOKCUA-UOHBI, KATUOHBI aMMOHUS ¥ HOHBI U3yYEHHBIX METAJIJIOB, TPUCYTCTBYIOIIHE
B BOJIHBIX PACTBOpaX HEOPraHUYECKHUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONEpAlMy MBICIUTEIbHON NEATENbHOCTH — aHallu3 U CHUHTE3, CpPAaBHEHUE,
0000111eHNe, CHCTEeMAaTU3alUI0, BBIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3€H — Ui W3Yy4EHHS
CBOMCTB BEIIECTB W XHUMHYECKHUX pEAKIHil, €CTeCTBEHHO-HAy4YHbI€ METOAbl MO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUME

8 KJIACC
Koau4vecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbIE IpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
X — 0
11 ec?e/[f;somzzflza; rcl) ;szgzecxoﬁ 5 2 Bubnuorexa LIOK
' p https://m.edso0.ru/7f41837c
JESATEeTLHOCTH YeTIOBEKa
bu6mmoreka [IOK
1.2 B 27 1
CHICCTBA T XHMHCCIHE pealdii https://m.edso0.ru/7f41837c
Htoro no pazneny 32
Pa3nes 2. BakHeiimme npeacTaBuTe/ Il HEOPraHHYECKUX BeIECTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnoreka [JOK
' OKCHJIaxX https://m.edsoo.ru/7f41837¢c
99 Bonopon.Ilonstue o kucinorax u 10 1 bubnnoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 9 1 1 bu6mmoreka [JOK
' OCHOBAHMSX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIacChI 12 1 1 bubnuorexa [JOK
' HEOPTaHMYECKUX COCTUHEHHIA https://m.edsoo.ru/7f41837c
Hroro no pa3zneny 37

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognyeckas cucrema xummnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKAsI

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aknuu

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
XAMHUYECKHX djieMeHToB JI. 1.
MenpeneeBa. CtpoeHne aToma

3.1

10

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XUMHYECKas CBA3b.

3.2 OKHCITUTENBHO- 11 bubmmorexa LIOK
BOCCTaHOBUTEIILHBIE PEAKIIHH https://m.edsoo.ru/7f41837¢
HUroro 1o pazaeny 21 bubnuorexa LIOK
https://m.edso00.ru/7f41837c
bubnuoreka IOK
Homopene e https://m.edS(I)_E).ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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9 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uu(poBbIe
Ne n/m P Kourtpoasnbie Ilpakruueckue (mupp )
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3ned 1. BemecTBo U XuMH4yecKkmne peakiun
[ToBTOpEeHME U yriayOienue 3HaHUN bubnuoreka [IOK
11 5 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs TUCCOLIUALIHSL. bubnuorexa [JOK
13 8 1 1
XMMUYECKUE PEaKIUK B PACTBOPaxX https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
06
' PyTHIRL &ep https://m.edso0.ru/7f41a636
COCIMHEHUS
06
25 oneviemron VA rpymnu, Ao, dochopunx T ,  brbmoremloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
24 onewerton N Acepymm Yiseponn : 1 ,  brGmoremloK
' N PYIHEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeTMHEHUS
Hroro mo pazaeny 25
Pa3nes 3. MeTa/liibl U HX COCANHEHUS
3.1 OO01ue CBOMCTBAa METAJLIOB 4 bu6mmoreka [IOK



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

bu6mmoreka [IOK

3.2 Baxxnelinme Metajuibl 1 UX COEIUHEHUS 16 https://m.edso0.ru/7f41a636
Wroro mo paszneny 20
Paznen 4. Xumus 4 OKpy:Kamomas cpeia

41 B « B 3 bubmuorexa [JOK
. €IIeCTBa U MAaTePUAIBI B )KM3HH YEIOBEKA https://m.eds0o.ru/7f41a636
Utoro no pazneny 3
p 3 bubmuorexa [JOK

C3CPBIOC BpeMA https://m.edsoo0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoauvecTBo yacoB Jara uzyuenust
Tema ypoka JIeKTPOHHBbIE U(PPOBHIE
n/m Bcero Kp/p = Ip/p JIan ¢pakr
o0pa3oBaTe/ibHbIE PeCypChl
1 [Ipenmer xumuu. Poiab XuMUM B KU3HU 1 01.09 bu6mmoreka [IOK
YeJoBeKa. https://m.edsoo.ru/ff0d210c
2 Tena u BemecTBa. ATOMBI U MOJIEKYJTBI 1 02.09
3 [MousTHE O METOMAX O3HAHUSA B XUMUUA 1 03.09 ﬁgg;?;;;i%ii?ﬁlffo 42276
[TpakTrueckas paborta Ne 1 «IIpaBuna
4 paboThI B TabOPaTOPUU U IPUEMBI 1 1 08.09 bubnnoreka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
5 [IpakTuueckas pabora Ne 2 1 1 09.09 bubnnoreka [JOK
«HabmoneHue 3a ropsiiel CBeUoi» https://m.edsoo.ru/ff0d26ca
6 Juarnoctuueckas padoTa 1o XUMUU 1 1 10.09
7 Yucteie BemecTBa U cMecu. CIiocoObl 1 15.09 bu6mmoreka [JOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d28c8
8 zllfaazlj:;f;{c;: ;(I:I\I;Zfz;z]{\f ij/IMepe 1 1 16.09 bubmmorexa LIOK
OUHCTKH TOBAPEHHO COMI)» https://m.edsoo.ru/ff0d2a6c
9 XuMHU4YecKue 3JI€MEHTHI. 3HAK! 1 17.09 bu6mmorexa [IOK
(CMMBOJIBI) XHMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
10 [IpocTbie 1 clnoKHBIE BELIECTBA 1 22.09 EES::I;I/?;:;Zi?’I:/ffO 42a6¢
bubnnoreka [HOK
11 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 23.09 https://m.e dsg).ru 15042450
12 3aK0H MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 24.09 bu6mmoreka [IOK
Xumuueckas popmyina. BareHTHOCTD https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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aTOMOB XUMHNUYCCKHUX 3JICMCHTOB

Onpez[eneHI/Ie BaJICHTHOCTH aTOMOB II0

13 . 29.09 https://resh.edu.ru/subject/lesson/1487
dbopmynaM OMHAPHBIX COCTMHECHHM

14 OtHOCuTeNbHAs aTOMHAs Macca. 30.09 bubnmoreka [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
VYpoxk —npaktukym: Haxoxenue bubnmoreka [JOK

15 . 01.10
MOJICKYJISIPHOM MacChl BEIIECTB. https://m.edsoo.ru/ff0d323c

16 MaccoBast 10711 XUMHYECKOT0 JIEMEHTa 06.10 bubnnoreka [JOK
B COEMHEHUH https://m.edsoo.ru/ff0d350c
Beraucienus MaccoBoit goiu bu6mmoreka [IOK

17 XHUMHYECKOT0 3JIEMEHTa 110 (hopMyJie 07.10 https://m.edsoo.ru/ff0d350c
COEIMHEHUS
Haxoxnenne npocreiinieid opmyItbt bubnnorexa [HOK

18 BEIIIECTBA IT0 MACCOBBIM JIOJISIM 08.10 https://m.edsoo.ru/ff0d350c
9JIEMEHTOB
Brraucnenus npocreiimeit popmyiisl bubnuoreka [IOK

19 BEIIIECTBA IT0 MACCOBBIM HJIH MOJIbHBIM 13.10 https://m.edsoo.ru/ff0d350c
JIOJISIM DJIEMEHTOB

20 Haxoxxnenue MaccoBoil oI 14.10 bu6mmoreka [JOK
XUMHUYECKOT'0 IIEMEHTA B COSINHEHNH. https://m.edsoo.ru/ff0d350c

21 Ddu3nvecKue U XUMUYECKHUE SBICHHUS. 15.10 bu6mmorexa [IOK
XuMHYecKas peaxiius https://m.edsoo.ru/ff0d5230

29 IIpu3Haky 1 yciioBUs NIPOTEKAHUS 20.10 bubnuorexa [IOK
XMUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d37fa

93 3aKOH COXpaHEHUsI MacChl BEIIECTB. 2110 bubnmoreka [JOK
XUMHUECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3al16
Knaccudukanuss XuMH4eCKNX peakiui

24 (COG,I[HHq;HI/IﬂHpaSHO)KeHI/ISI 3a£emelllmﬂ 22.10 bubmorexa [JOK

’ ’ ’ https://m.edsoo.ru/ff0d3b88

oOMeHa)

25 Ypox —pakTukyM THITBI XUMUYECKHUX 05.11 bubmuorexa [JOK



https://resh.edu.ru/subject/lesson/1487
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peaKLHii.

VYpoxk —1ipakTukyM THUIBI XUMHUYECKHUX

https://m.edsoo.ru/ff0d3f34
bu6mmoreka [IOK

26 peaxiuii. 10.11 https://m.edsoo.ru/ff0d3f34
97 KonuuectBo BeniectBa. MoJib. 1111
Momnspnas macca
BbIuncieHus KOJIUYECTBA, MACChI
28 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX 12.11 bubmorexa [IOK
N https://m.edsoo.ru/ff0d5708
peakuuit
BreIunciaeHus KOJIU4eCcTBa, MacChl
29 BELLECTBA [0 ypaBHeHI/I}IN; XUMHYECKUX 17.11 bubmmorexa [JOK
N https://m.edsoo.ru/ff0d5708
peakuuit
BreIunciaeHus KOJIU4eCcTBa, MacChl
30 BELLECTBA [0 ypaBHeHI/I}IN; XUMHUYECKUAX 18.11 bubmmorexa [JOK
N https://m.edsoo.ru/ff0d5708
peaxiuit
Pacu€Thl MO0 XMMUYECKHM YPaBHEHUSM
31 KOJIMYECTBA U MAaCChI HCXOHBIX 19.11
BEIIIECTB WU MPOAYKTOB PEaKIIHH
32 Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH 24.11
33 Pemienue 3aga4d ¢ moMOIIbIO YPaBHEHHI 25.11
34 Kontponbnas padota Nel o teme 26.11 bubnuotexa [JOK
«BelecTBa 1 XUMHUYECKUE PEAKITUI https://m.edsoo0.ru/ff0d4290
Bos — cMech ra3oB. CocTaB
35 Bo3;yy;a. Kucnopon — snemeHT u 01.12 bubmorexa HOK
https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
36 ®dusnveckue U XMMAYECKUE CBOMCTBA 02.12 bubmuorexa [JOK
kucnopoja. [lonsarue o6 okcumax https://m.edsoo.ru/ff0d4614
37 CrocoObI MOTy4YeHHUsT KUCIOPO/Ia. 03.12 bubmuorexa [JOK
[TpuMeHeHMEe KUCIOpOoIa https://m.edsoo.ru/ff0d497a
38 TennoBoii 3¢ ekt XuMuIecKoi 08.12 bubnuoreka [IOK

pP€aKkiru, NOHATUC O TCPMOXUMHUYCCKOM

https://m.edsoo.ru/ff0d4790
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YpaBHCHUU, 5K30- U SOHAOTCPMHUICCKUX
peaKIusIx

TorumBo (HedTh, yroiab U METaH).

bu6mmoreka [IOK

39 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 09.12 https://m.edsoo.ru/ffod4cda
MPEIOTBPAIIICHUS
[TpakTrueckas padota Ne 4 o Teme
40 «ﬁony%m&e u I():06I/IpaHI/Ie: KHCJIOpOJIa 10.12 bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
41 Bonopoa — snemeHT u npocroe 15.12 bubnuorexa [JOK
BelecTBo. HaxoxieHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
42 duznyeckne 1 XMMUYECKHEe CBOMCTBA 16.12 bu6mmoreka [IOK
Bojopoaa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
43 [ToHsiITHE O KUCIOTAX U COJIAX 17.12 https://m.eds0o.ru/ffod50d2
44 Crioco0bI MoTy4eHust BOJAOPO/Ia B 2912, bubnuotexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padota Ne 5 o Teme
45 «HponyquHe " Eo6npaHI/Ie BOJIOpOA 23.12 bubmmorexa LIOK
Ny ’ https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
46 MomnsipHblii 00BEM ra30B. 3aKOH 24.12 bubnuoreka [IOK
ABorasipo https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIHYECTBA
47 BEIL[ECTBA ra3a Mo €ro U3BECTHOMY 29.12 bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo
48 YpaBHEHHUIO PEaKIIMH Ha OCHOBE 3aKOHA 30.12 bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH ra30B
49 ®du3nvecKue U XMMUYECKUE CBOMCTBA 12,01 bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
50 Cocras ocHoBanwuii. [TonsTe 06 13.01 bubnmoreka [JOK
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o1

52

WHJIUKAaTOpax

Boz[a KaK paCTBOPUTEIIb. HaCBII_HCHHI)Ie
N HCHACBIIICHHBIC paCTBOPLI. MaccoBas
J0JI1 BEIIECTBA B paCTBOPEC

[IpakTuueckas padora Ne 6 o reme
«IIpuroToBiieHHE PACTBOPOB C
onpeaeseHHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEIIIECTBAY

14.01

19.01

https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

53

Briuncienus ¢ UCroiab30BaHUEM
HOHSTHS «MaccoBas J0Js BEILIECTBA B
pactBope»

20.01

54

Briuncienus ¢ UCroiab30BaHUEM
HOHSTHS «MaccoBas J0Js BEIIECTBA B
pacTtBope»

21.01

55

56

57

Beruunciienus ¢ MCNob30BaHUEM
MOHATHA «MOJIApHAsA KOHLICHTPA A
pPacTBOPEHHOTO BEIIECTBAY

Brrunciaenus ¢ HCnojb30BaHUEM
MOHATHA «MOJISIpHAA KOHLICHTPpA A
paCTBOpéHHOFO BCIICCTBa»

Briuuciesnus ¢ UCcronb30BaHUEM
rpaduKOB paCTBOPUMOCTH IS
Pacy€ToB PaCTBOPUMOCTH BEILIECTB

26.01

27.01

28.01

58

59

O06o0maromuii ypok 1mo Teme:
«Kucnopoa. Bogopoa. Bona.»
KonTtponbHast padota Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

02.02

03.02

bubmuorexa [JOK
https://m.edso0.ru/ff0d6342

60

Oxkcupel: cocTaB, KIacCU(pUKAIINS,
HOMEHKJIaTypa

04.02

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

61

[Tonydyenne u XuMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX

09.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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OKCHJO0B

OcHoBaHUs: COCTaB, KJIacCCU(PUKAIIHS, bu6mmoreka [IOK
62 10.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
63 [TonydyeHnne u XxuMHu4yecKkue CBOWCTBA 11.02 bubmumoreka [IOK
OCHOBaHHM ' https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bubmuorexa [JOK
64 16.02
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
65 [lonyyeHue u XUMHYECKUE CBOMCTBA 17 02 bubnuoreka [IOK
KHCIIOT ' https://m.edsoo.ru/ffOdfee2
C :
5 | cooots nomyeam, st 18.02 biGiorer LIOK
. YA ’ ' https://m.edsoo.ru/00ad9474
CBOIiCcTBa
[IpakTuueckast padora Ne 7. Pemenue
67 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 94.02 bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYCCKUX ' https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
['enernueckas cBsA3b MEXKIY KilacCaMH bubnnoreka [JOK
68 . 25.02
HEOPraHUYECKUX COCTUHCHUI https://m.edso0.ru/00ad9a50
I'eneTnyeckas CBA3b MEXIY KJIaCCaMU bubnuoreka [IOK
69 . 02.03
HEOPraHUYECKUX COCTUHCHUI https://m.edso0.ru/00ad9a50
. OfogmeeHHgCH (C)HCTe;VIaTI:Z,(a:uHs{ 3HAHUHA 1303 BuGmorexa LOK
1o TeMe: «OCHOBHBIC KJIACCHI .
. https://m.edso00.ru/00ad9cb?2
HEOPTaHMYECKUX COSIMHECHUI
71 ngﬁiﬁf&iﬁ? ii\f 3rlz_1[§I/IT::[ci:Hx 04.03 bubmmorexa LIOK
o P ' https://m.edsoo.ru/00ad9ela
COCTUHEHUI
\ [TepBbie MOMBITKH Knaccnl(?lmcaunn 19,05 BuGmiorexa LIOK
XUMHUYECKHX dNIeMeHTOB. [ToHsATHE O .
https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
73 [Tepuoanueckuii 3aKoH u 10.03 bubnmoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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Hepuozu/meCKaﬁ CUCTEMA XUMHNUYCCKUX
sanemenToB /I. 1. Menaeneera

https://m.edso0.ru/00ada52c

bu6mmoreka [IOK
74 I1 11.03
CPHOABL TPYIHEL, HOATPYIIEL https://m.edsoo.ru/00ada52c
75 Crpoenue atomoB. COCTaB aTOMHBIX 16.03 bubnmoreka [JOK
anep. U3oromnsl ' https://m.edsoo.ru/00ada342
C 0
TPOCHHUE IIIEKTPOHHBIX O OJIOLICKU BuGmiorexa LIOK
76 aToMoB 3JieMeHTOB [lepuoanueckoit 17.03
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
C 0 .
. T:OEHHZ BHeKngHHHX Oegﬂoqu https://app.onlineschool-1.ru/8-
TOMOB IICPBbBIX XUMHNYCCKUX .. .
77 P B 18.03 klass/himiya/stroenie-elektronnyh-
aneMeHToB [lepuoanueckon cuCTEMbI i
obolochek/article
.. Menneneena
3 .
a:;(;izD:;p;l;::fxl;xi?:;rgiﬂﬂyca https://app.onlineschool-1.ru/8-
78 ’ 23.03 klass/himiya/stroenie-elektronnyh-
METAJNIMYCCKUX U HEMECTAJINIMYCCKUX .
. obolochek/article
CBOMCTB II0 I'PyIIIaM U IIEpHOIaM
XapakTepucTuka XMMHYECKOTO
9JIEMEHTA TI0 €0 MOJIOKEHUIO B bubnmnorexa [JOK
79 . 24.03
[Mepuomuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauueckoro 3akoHa s bubnmoreka [JOK
80 25.03
Pa3BUTHS HAYKU U MIPAKTHKH. https://m.edsoo.ru/00ada96e
81 DJIEKTPOOTPULIATETLHOCTh aTOMOB 06.04 bubnuorexa [JOK
XUMHYECKHX DJIEMEHTOB ' https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
82 141 07.04
O XIMIHCCRa CRASh https://m.edsoo.ru/00adac34
83 KoBanentnas nossipHasi XuMmudeckas 08.04 bubnmoreka [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
84 KoBanenTHas HenmonsipHasi XMMHYECKas 13.04 bubmuorexa [JOK

CBs3b

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ada52c
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bubmuorexa [JOK

8 Cremneith OkHCIeHiL 14.04 https://m.edsoo.ru/00adae28
86 OKHCIUTEIBHO-BOCCTAaHOBUTEIbHBIC 15.04 bu6mmoreka [IOK
peaknuu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
87 OKHCIHTENN U BOCCTAHOBUTEIH 20.04 https://m.eds0o.ru/00adb076
Cocrasnenue ypaBuenuit OBP. https://app.onlineschool-1.ru/8-
88 21.04 klass/himiya/okislitelno-
vosstanovitelnye6/article
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC https://app.onlineschool-1.ru/8-
89 peakuuu. CocTaBlieHUE ypaBHESHUI 22.04 klass/himiya/okislitelno-
OBP. vosstanovitelnye6/article
https://app.onlineschool-1.ru/8-
90 Ypoxk- npakrukym " Cocrapnenue 2704 klass/himiya/okislitelno-
ypasHenuit OBP" vosstanovitelnye6/article
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://app.onlineschool-1.ru/8-
91 o Teme: «CTpoeHHe aToma. 28.04 Klass/himiya/okislitelno-
X UMITUCCKAS, CBSI3h vosstanovitelnye6/article
92 KonrtponsHas padota Ne4 o teme 29.04 bubnuoreka [IOK
«Ctpoenue aroma. XUMUYECKas CBS3bY https://m.edsoo.ru/00adb486
03 O0001eHne 1 cucTeMaTU3aINs 3HAHUI 04.05 bu6mmorexa [IOK
3a Kypc 8 kimacca https://m.edsoo.ru/00adb33c
94 IToBTOpenue no reme: 05.05 bubnuorexa [IOK
[TepBOHAYAIbHBIE XUMUYIECKUE TOHATHUS https://m.edso00.ru/00ad9cb?2
95 [ToBTOopenue mo Teme: OCHOBHBIE 06.05
KJIACChl HEOPTAHUYECKUX BEIIECTB
96 IToBTOpenue no teme: OCHOBHBIE 11.05
KJIACChl HEOPTAaHUYECKUX BEILIECTB
97 VYpoK- myTemecTBUE 10 OCHOBHBIM 12.05
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KJIaCCaM HEOPTaHUYECKHX BEIICCTB
08 [ToBTOpeHue no teme: «BaleHTHOCT. 1 13.05
CTeneHb OKUCICHUS
99 [ToBTopenue no teme: [ICX3, OBP 1 18.05 bubmumoreka [IOK
CrpoeHue aToMa, XMMHUYECKas CBSI3b, ’ https://m.edsoo.ru/ff0d61c6
100 Wrorosas kKoHTpoJIBbHAS paboTa 1 19.05
101 IToropenue no teme: [ICX3, OBP 1 20.05
Crpoenune atoma, XMMHYECKas CBS3b,
102 O06o001IeHre U CUCTEMaTU3allisl 3HAHHUI 1 25,05,
3a Kypc 8 Kiacca
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

N KounyecTBo 4yacoB Hara Hara JJleKTPOHHBbIE HU(PPOBHIE
H3yYeHUs 0 = H3Y4YeHHs
. Tema ypoxka Beero Kpp Tip/p Hﬂ};ﬂy (ba);(anCCKaﬂ ;))zi);;(c)::nenbﬂme
[Tepnonnueckuii 3akoH. [lepuoanueckas 01.09
1 CHfTeMI; XUMHYECKHUX aneMIe):HT(I)[B . . 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTHU B U3MEHEHHUH CBONCTB 03.09
2 XI/IMI/I‘leCKiX 3JIEMEHTOB TEPBBIX TPEX 1 bubmmorexa LIOK
https://m.edso0.ru/00adb6b6
TIePHOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 08.09 bubmmoreka [JOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 10.09 bu6mmoreka [JOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
5 Knaccuukanus XuMH4ecKux peakiui no 1 15.09 bubnuoreka [IOK
Pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
KonTponbnas padora Nel no teme 17.09
6 «[ToBTOpEHUE U yriyOIeHUE 3HAHWIA 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca»
[ToHsITHE O CKOPOCTH XUMUYECKOMN PEeaKIINH. 22.09
7 [TonsTHe O FOMIZ)FeHHBIX " FCTCpOFfHHBII)I( 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adbe9a
peaKnusx
[lonsaTHe 0 XUMHYECKOM PAaBHOBECHUU. 24.09
8 DaKTOpHkI, BIUSIIONINE HaI::KOPOCTB 1 Bu6miorexa LIOK
T https://m.edsoo.ru/00adc28c
XUMHYECKON peaKIiu
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 29.09 bubmuoreka [JOK
9 1
peakiuu https://m.edsoo.ru/00adcade
10 Teopus 3AEKTPOIUTUYECKON JUCCOIHAIIIH. 1 01.10 bu6mmoreka [IOK

CunbHbIe U clladble JIEKTPOIUTHI

https://m.edso0.ru/00adcd68
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bubmuorexa [JOK

11 n 7 A
OHHDIC YPABHCHIA peaiiini 06.10 https://m.edsoo.ru/00add448

» XI/IMI/IquKuI/Ie CB;)erCTBEle KI/ICJ‘IOTCI/I . 0810 BuGnoreka LIOK
OCHOBAHUI B CBETE MPEICTABICHUIN O .

. PeA https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON TUCCOITUAITUI

. XI/IeMI/I‘IeCK:e CFOIZI;TBZ coJe B CBeeTe ) 510 BuGnoreka LIOK
MPEACTABICHUH 00 AIEKTPOTUTHUECKON . https://m.eds0o.ru/00addgh?
IUCCOLIAAIIAN

bu6mmoreka [IOK
14 I1 i 15.1
OIUITHE O THAPOIHSE CoTTeH 510 https://m.edsoo0.ru/00add9d4
KTPOJIUTUYECKAS U Harus. .
flerTpost s Han https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIUH B PACTBOPAX)»
bu6mmoreka [JOK

16 % 22.10
O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edso0.ru/00addd12
[IpaxTnueckas padora Ne 1. «Pemenue bubnnoreka [JOK

17 05.11
IKCIIEPUMEHTAIBHBIX 331349 https://m.edsoo.ru/00addbfa
OO6m1ast XxapakTeprCTHUKA rajJOTeHOB. bubnuorexa [JOK

18 N 10.11
XUMHYECKUEe CBOWCTBA HA TPUMEPE XJIopa https://m.edsoo.ru/00addfe2

o | Lo o s s

CCKHE CBOHCTRA, TOTYHCHHC, ' https://m.edsoo.ru/00ade104
MIPUMCHCHHE

. © y:{e © COTAHO CHIOTRT, M3YHCHHE ' https://m.edsoo.ru/00ade348
€é CBOMCTB»

51 | pontntt sorm ot pesteon sons 1911 BuGnotexa LIOK
DEAKILIH, A p A ' https://m.edsoo.ru/00ade488
n30BITKE

99 OO6mras xapakTeprucTruKa 3J1eMeHTOB VIA- 2411 bubnmuorexa [JOK

TpyIMIIbI

https://m.edsoo.ru/00ade64a
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ANOTPOITHBIE MOJAM(PHUKALIUN CEPBI.

bubmuorexa [JOK

23 H & I 26.11
AXOIVICHHE CEH I €8 Coef[HHeHHH ° https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CepPhI
24 CepoBoaopo, cTpoeHue, Gu3ndecKue u 01.12 bubmuorexa [JOK
XHMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade802
0) .C
25 Qusscce n xumscoxre caoficrsa 03.12 BrGmiorera LIOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHHE
X
26 mpowsmmermoro crocota noyuerns 08.12 BrGmiorora LIOK
P . i ' https://m.edsoo.ru/00adec8a
CEPHOU KHUCJIOTHI.
Brrauciienne MaccoBoi 1071 BEIXO/a bu6mmoreka [IOK
27 10.12
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
e O6mas szDaKTe(;)I/ICTI/IKa s11eMeHTOB VA- - BuGmiorexa LIOK
TPYIIIBL T, (GQU3NUECKUE U XUMHYECKH .
pylj 30T, QusIeCkue cexme https://m.edsoo.ru/00adeea6
CBOICTBa
AMMUak, ero Gu3NYeCcCKrue 1 XUMUIECKHE bu6nmoreka [JOK
29 . 17.12
CBOMCTBA, MOJyYEHUE U IPIMEHEHNE https://m.edso00.ru/00adf004
JydeHue aMMHaKa, U HHE €T .
e ks https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gpu3nIecKue u 24.12 bu6mmorekxa [IOK
XMMHAYECKHE CBOWCTBA ' https://m.edsoo.ru/00adf306
. Hcnonp30BaHnEe HUTPATOB U CONEN 2910 Bu6morexa LIOK
aMMOHMS B KAUECTBE MUHEPAIbHBIX :
© . cetse °p https://m.edso0.ru/00adf518
yIoOpeHuit.
o .0 Vv
33| Govbopees weetors, e 1201 BrSanotexs LIOK
Hasl KHCIIOTa, (PU3HUECKUE U .
P L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
34 Hcnons3oBanne pocdaToB B KayecTBe 14.01 bubnmuorexa [JOK

MUHEpaIbHBIX YI0OpEHU. 3arpsi3HeHNE

https://m.edso0.ru/00adfc20



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

MPUPOJHON cpenbl hocharamu

VYraepon, pacipocTpaHEHHUE B IPUPOJIE, bubmuorexa [JOK
35 . 19.01
busnyecKre 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunel yriaepona, ux (pusnveckue u 2101 bubnmoreka [JOK
XUMHYECKHE CBOWCTBA. ' https://m.edsoo.ru/00adfebe
bubmuorexa [JOK
37 v ¢ 26.01
PONPHA KHEHOTa T ee COln https://m.edso00.ru/00ae006¢
I1 0 04
B | Tonysee ymesacnororan, 2801 bimorera LIOK
i r ' ' https://m.edsoo.ru/00ae027e
KadectBenHnas peakius Ha kapOoHAT-HOH"
IT 0
39 0 efaioff;aflff I;Iee H;JI:I:];ZI;I:IKZ.K 0 02.02 Bubmorexa LIOK
P B ' https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
bu6mmoreka [IOK
40 K i 04.02
PEMHHIL I €0 COCANHERI https://m.edso0.ru/00ae080a
ITpakTuyeckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 09.02 bubnuorexa [JOK
«BaxkHeime HeMeTauTbl U UX ' https://m.edsoo.ru/00ae0bf2
COCIMHECHHU S
2| Gt o 1102 b morera LIOK
' https://m.edsoo.ru/00ae0el8
COCTMHECHHU S
B | snememon v Swmentas 1602 b morera LIOK
. ’ ' https://m.edsoo.ru/00ae103e
CBOWCTBa METAJIIOB
a4 gfiiqiﬁfncf;if; i " ef{iiﬂ(;{ljl;eHHﬁ 18.02 bubmotexa LIOK
P P Hatlp ' https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mue crmocoOb! MOTYYEHUST METaJLIOB. Butnmorexa LOK
45 CmutaBbl. BerarciieHust Mo ypaBHEHUSIM 25.02

XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

pEareHTOB COAEPKUT IPUMECH

bu6mmoreka [IOK
46 [ToHsATHE O KOPPO3UH METAJIIIOB 02.03 https://m.eds00.ru/00ae1278
bubmuorexa [JOK
a7 4,
[Henomste MeTaEL 04.038 https://m.edsoo.ru/00ae14b2
bubmuorexa [JOK
4 .
8 OKcuIBI ¥ THIPOKCHIBI HATPHS U KaTUs 09.03 https://m.edso0.ru/00ae14b2
49 Illenoyno3eMeNbHBIC METAJIbI — KAJIbIHN 1 11.03 bubmuoreka [JOK
MarHui ' https://m.edsoo.ru/00ae15e8
bu6mmoreka [IOK
B I 16.
50 AXHEHIIHNE COeTUHEHUS KaIbIIHs 6.03 https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI 18.03
JKEcTKOCTh BOIBI U CIIOCOOEI €€
59 ycrpanenus. [Ipaktuueckas padora Ne 6 o 93.03 bubnuoreka [IOK
Teme "KECTKOCTh BOJBI U METOBI €€ ' https://m.edso00.ru/00ae1886
yCcTpaHeHUs"
bu6mmoreka [IOK
A I 25.
53 FHOMHHIH 503 https://m.edsoo.ru/00aelae8
AM@oTepHbIe CBOMCTBA OKCHJIA U bubnnorexka [JOK
54 06.04
THIPOKCHU/Ia AITFOMUHUS https://m.edso0.ru/00aelc64
bubmuorexa [JOK
55 K 08.04
eeso https://m.edso00.ru/00aelc64
56 Oxcupl, TuIpOKCUIBI U conn kene3a (1) u 13.04 bubnuorexa [JOK
xenesa (111) ' https://m.eds00.ru/00ael1d86
57 iﬁfﬁﬁfﬁfﬁﬂ ga?; lf: Tee;: ) 15.04 Bubmiorexa LIOK
P . A ' https://m.edsoo.ru/00ae35e6
«Ba)kHenne MeTajlIbl U UX COSIUHEHUS
Brruncnenus mo ypaBHEHUSIM XHMHYECKUX
58 peaxiuii, eciu OJJUH U3 PEareHTOB JIaH B 20.04

M30BITKE WU COJEPKUT MPUMECH.



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

59 peaKIuii, ecIi OJIMH U3 PEarcHTOB JaH B 1 29 04 bubmuorexa LHOK
M3GbITKE MM CONEPIKUT IIPUMECH. https://m.edsoo.ru/00ae3de8
0 | pownt st o mspouomonsmn | 1 27,04 bimorera LLOK
U30BITKE MU COIEPKUT IPUMECH. hitps://m.eds00.0u/00ae1 750
61 O0o001IeHNe U CHCTeMAaTH3alns 3HAHUN 1 29.04
62 KOHTponvLHa;I pabota Ned o teme 1 04.05
«BakHeWIe MeTauIbl K UX COCTUHCHHS
63 BemiectBa 1 maTepuasbl B TOBCEIHEBHOM 1 06.05 bu6mmoreka [IOK
’KH3HHU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKPY Karoei 1 11.05 bubnnorexa [HOK
Cpe/pl. https://m.eds00.ru/00ae4270
65 Ponp Xx¥MuM B pelIEHUN YKOJIOTUYECKUX 1 13.05 bubnuoreka [IOK
npoOiiem https://m.edsoo.ru/00ae4270
66 O06o0meHre u cucTeMaTr3alis 3HaHUH 3a 1 18.05 bubmuorexa [JOK
Kypc 9 knacca https://m.edsoo.ru/00ae0d0a
bubnuorexa [JOK
67 HToroBast KOHTpOJIbHAS paboTa 1 20.05 https://m.e dS(I)_E).ru 100adb33c
68 IToBTOpEHME 3a Kypc 9 knacca 1 25.05 EES:ZTI(;;:;Z;E)?’I:/O 0ad9och?
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOT'PAMMOBI

8 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMUYECKUE TTOHITUSD)
pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX TIOHSATHI: aToM, MOJIEKyJa,
XUMUYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECHh
(omHOpOHAS W HEOAHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHas U
MOJICKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTA B COCIMHEHHH, MOJISIPHBIA 00BEM,
XUMHUYECKasl pPeaklus, KIACCU(PUKALNUS PEaKIUi: PEaKIMH COCAMHCHUS,
peaKIMK Pa3JIOKCHUS, PEAKIMU 3aMEIICHUs, peakiuu oOMeHa, JK30- U
SHIOTEPMHUUYECKUE PpPEaKIHH, TEeTUIoBOM J(P(dEKT peakuu, pacTBop,
MaccoBas JI0JIs BeIecTBa (MPOIEHTHAS KOHIICHTPAIUs) B PaCTBOPE
12 WJUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHH U
' MPUMEHSATH 3TH TOHATHUS TTPU ONMHUCAHUH BEIIECTB M MX MPEBPAIICHUI
13 MCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEUIECTB
' Y YPaBHEHUN XUMUYECKUX PEaKIUI
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHMS MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUYEHHsI, 3aKOHAa ABOTaapo
15 OTPEIETSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuud (M0 YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY A (HEKTY)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
18 BBIYUCIIATH MAcCCOBYIO JIONIFO XHMMHYECKOTO »dJeMeHTa 1o dopmyre
' COEIMHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE
110 MPUMEHATh €CTeCTBEHHOHAYYHBICE METOJABl TIO3HAHWS — HaOIIOJCHUE,
' U3MEepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBII )
2 ITo Teme: «BaxHeiine npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
91 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHI: OKCHJ, KHUCIOTAa,
' OCHOBaHHE, COJIb
59 OTNpEeNesATh TPUHAMICKHOCTh BEIIECTB K  ONPEAeIEHHOMY  Kiaccy
' COeMHEHHMH 10 hopMyIIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHMYECKHUE BEIIECTBA
2.4 XapaKkTepu30BaTh (OMHUCHIBATH) OOINME XHMHYECKHE CBOWCTBA BEIUIECTB




Pa3IMYHBIX KJIACCOB, MOATBEPKJasi OMHCAaHUE MPUMEPAMU MOJEKYJISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX pEaKInui

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XUMHYECKUX IIPEBpAIllCHU B
Pa3INYHBIX YCIOBUX

2.6

CJIeZIOBaTh NPaBUJIaM I0JIb30BaHUS XUMUYECKOH MOCY0H U J1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBWjiaM oOOpalleHus C BeUIeCTBaMH B
COOTBETCTBUUN C HHCTPYKIUAMU 110 BBITIOJIHEHU IO Ha60paTOprIX
XUMHYECKUX OTBITOB IO TOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa ¥ KHCIOpOAa), MPUTOTOBICHHIO PACTBOPOB C ONPEACIEHHOM
MacCOBOW JI0JIeH PacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh U IMPOBOJIUTH
XHUMHUYECKHE 3KCIIEPUMEHTHINIO PACIO3HABAHUIO PACTBOPOB INEIOYCH U
KHCJIOT C TIOMOIIbI0 MHIUKATOPOB (JTakKMYyC, peHoI(TaNenH, METUIOPAHXK U

JApyrue)

2.7

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHUYECKOU pCaKnuu

ITo Teme: «llepnoauyecknii 3akoH u [leproaudeckas cucremMa XMMHYECKHUX
anementoB JI. M. MenneneeBa. CTpoeHne aTOMOB. XHUMHUYECKas CBSI3b.
OKHCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUI

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX TOHSATHHA: SIpO aroma,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, painyc aToMa, XUMUYECKas
CBSI3b, HoJIIpHast u HeNnoJIsipHast KOBaJICHTHAs CBSI3b,
AIIEKTPOOTPULIATEILHOCTh, WOHHAsI CBSA3b, MOH, KaTHOH, aHUOH, CTENEHb
OKHCJICHUS

3.2

KJ'IaCCI/I(l)I/II_II/II)OBaTB XUMHUYCCKHUC 3JICMCHTEI

3.3

ONHKCBHIBATh M XapakTepu3oBaTh TabnuyHyro ¢opmy Ilepuonnyeckoit
CHUCTEMBl XMMHUYECKMX D3JEMEHTOB: pa3luyaTb MOHATUS  «TJIaBHas
noarpynna (Arpynmna)» u «mobdounas noxarpymnmna (brpymmna)», «Maisie» u
«OOJIBIIINE» TIEPUOJIBI

3.4

packpbiBaTh  cMbicnl  I[lepuoanmueckoro 3akona [.M. Menneneesa:
JIEMOHCTPUPOBATh TOHMMAHHUE TEPUOAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MojokeHus B [lepuognueckoil cucreme

3.5

COOTHOCHUTH 0003HaYEHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuonnyeckas
cucrema xumuyeckux osiaemeHToB J[.MI. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsii  siIpa, OOIee YWCIO DIIEKTPOHOBU  pacIpelielieHHe WX 110
AIIEKTPOHHBIM CJIOSIM)

3.6

OnpeaAcCIsATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHI>IX COCINHCHUAX

3.7

OTpEeAeNiTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass W HMOHHAs)B
HEOPraHUYECKUX COECIUHEHUAX

9 KIIACC




Kon
NMpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUA

ITo Teme: «BCH_IGCTBO U XUMHYECCKas peaKIus»

1.1

pacKkpbIBaTb  CMBICI  OCHOBHBIX  XMMHMYECKUX IIOHATHHA:  pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAS JUCCOLMALUS, PEAKLIUN
MOHHOro OOMEHa, KaTalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTHUMbIE PEAKLMU, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJLIOTPOINUS,
aM(pOTEepHOCTh, XUMUYECKas CBSA3b (KOBAJICHTHAs, HOHHAsI, METAJUINYECKas),
KPUCTAJUIMYECKas PEIIETKA, CIUIABbI, CKOPOCTh XUMUYECKON PEaKLIUH

1.2

HIUIFOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH U
MMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpCBpaH_[CHI/Iﬁ

1.3

COCTaBJISITh  YPAaBHEHHUS  DJIEKTPOJIUTHUECKON  AMCCOLUAIMM  KUCIOT,
LIEJI0YEN U COJIEH, IOJHBIE U COKPAIEHHBIE YPABHEHUS PEaKIMi MOHHOI'O
oOMeHa

1.4

pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiui

1.5

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XUMHYECKON peaKknuuu

IIo Temam: «Hemerammsl U uX COCAUHCHUA» U «MeTamapl W HX
COCOAUHCHUSA

2.1

XapaKkTepU30BaTh (OIMUCHIBATH) OOIMME M CHeNUPUUIECKHe XUMHUYECKUE
CBOMCTBAa TMPOCTBHIX M CIOXHBIX BEIIECTB, TMOATBEPXKAas OIMUCAHUE
puUMepamMu  MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHYECKHUX PEaKui

2.2

COCTaBJIATE YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAIOIMINX CYHICCTBOBAHUWEC
TEHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHHUSI XHUMHUYECKUX TMPEBPAIIEHUN B Pa3IMUHBIX
YCIIOBHSIX

2.4

CJIeZIOBaTh NMPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0i 1 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMHU 1O  BBINOJHEHHUIO J1abOpaTOPHBIX
XMMUYECKHUX OIBITOB IO MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

2.5

MPOBOJUTH PEAKIIMHU, ITOATBEPKAAIONINE KAYECTBEHHBI COCTaB pa3IMYHbIX
BEIIECTB: PACIO3HABATH OIBITHBIM MyTEéM XJOPHI-, OpOMHUA, HOIHI,
kapOoHar, d¢ocdar, cwimkar, cyabpaT, THIPOKCUIHOHBI, KaTHOHBI
aMMOHUS, MOHBl HW3YyYEHHBIX METaJUIOB, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar




pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonstui: IIJIK Bemectsa;

3.1 KOPPO3HsI METALIIOB
HpI/IMeHHTB OCHOBHBIC OHepaL[I/II/I MBICHHTGHBHOﬁ NCATCIIBHOCTU — aHAJIN3 U
CUHTE3, CpaBHEHUE, 00O0IICHHE, CUCTEMATHU3AIINIO, BBISBICHUE TIPUYNHHO-
32 CJICACTBCHHBIX CBH3eﬁ — HJIA I/I3y‘-IeHI/ISI CBOI>'ICTB BCIICCTB U XUMHYCCKUX

peakiuii; ecTeCTBEHHOHAaydHble METOJbl TO3HaHUS — HaOIIOJeHue,
U3MepeHHe, MOICTUPOBAaHUE, SKCIIEPUMEHT (PealIbHbII U MBICIICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumun. Poiab XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BemecTBa. OU3NYECKHE CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHHE BEIIIECTB

1.2

ITonsatue o METOOaX IIO3HaHUsA B XHUMMHU. Yucreie BEIECTBaAa N CMCECH. Crioco0b1
pas3aeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 3IeMEHThl. CUMBOJIBI XMMHUYECKUX DIIEMEHTOB.
[IpocTblie u cioXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

XumMuueckas Q)opMyna. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenpHasgs aroMHas Macca. OTHOCHTEILHas
MOJICKYJISIpHAss Macca. MaccoBas 1oasg XUMHYECKOI'0 dJIEMEHTA B COSIMHEHUU

1.5

KomnuectBo BemecTa. Monb. MonsipHas Macca. B3anMocCBsi3b KOJIMYECTBA, MACChl U
YHuclia CTPYKTYPHBIX €IWHUI] BemlecTBa. Pacu€Tel mo ¢dopMynaM XHUMHUYECKUX
COCAMHEHUI

1.6

dusnueckre U XUMHYECKUE SIBIEHUS. XUMUYECKast peakuusa nu eé IMPU3HAKH. 3aKkoH
COXPAaHEHHUS MacChl BEIIECTB. XuMuieckue ypaBHeHus. Kiaccudukamnuss XuMudeckux
peakuuii (CoeuHeHNs, Pa3IoKeHUs, 3aMeIIeHHs, OOMeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pYI0BAHUEM,
W3ydeHHe W OomnHcaHue (PU3NYECKHX CBOMCTB 0Opa3lOB HEOPTaHWYECKHX BEIIECTB,
HabOmoieHne Qu3nveckux (IJIaBJIeHHE BOCKa, TasHUE JIbJa, pacTHpaHHe caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAllUsl BOJAbI) M XUMHUECKUX (TFOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHON NPOBOJIOKH, B3aUMOACWUCTBUE Mella ¢ KUCIIOTON) SIBJICHHUH,
HaOJIIOZIeHWe M ONMCaHWEe MPHU3HAKOB MPOTEKaHHWA XMMUYECKHX  peaKIHi
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEPHOM KHCIOTBI C XJIOPUIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJICWCTBHE jKelie3a C
pactBopom comu menu(ll), m3ydenune cmocoOoB pazneneHus: cmeced (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALMSA,  Xpomarorpadus),
MIPOBEJIEHUE OYHMCTKH IOBApEHHOM COJM, HaOJIO/IeHWE M ONMHCAHHE pe3yJbTaTOB
MIPOBE/ICHUSI OIBITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHHe
MOJIENEN MOJEKYJ (ILIapOCTEP/KHEBBIX )

Baxueriye npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxpaenue xucinopoaa B mpupoje, pusudeckre 1 XuMUIeCKHe CBOMCTBA (peaKinu
ropenus). Oxcuzsl. [Ipumenenne kucimopona. CrocoObl MONMYYSHHS KHCIOPOJa B




nabopaTopuu W TpOMBIIIEHHOCTH. KpyroBopor kucimoponga B mpupoje. O30H —
AIJIOTPOIIHAS MOAU(DUKAIIMS KUCIOPOAa

2.2

TernoBoil 3¢ ¢dekT XUMHUUECKOW peakuuu, TEPMOXUMHUYECKHE YPAaBHEHUS, SK30- U
SHIOTEPMHUUYECKUE peakuuu. TOIIMBO: yroib U METaH. 3arpsA3HEHUE BO3lyXa,
yCHJIEHHE ITapHUKOBOT0 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bomopon — sneMeHT W mpoctoe BemniecTBO. HaxoxnaeHue Boaopona B IPHUPOJE,
(du3nUecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE, CITOCOOBI MoNTydeHus. KucmoTsl u
coJIn

2.4

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoicTBa BoAbl. Bojna kxak pactBoputens. PactBopbl. HacwlieHHbIE 1
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BemecTB B Boje. MaccoBas n1ons
BELIECTBA B pacTBOpE. XUMHUYECKHE cBOMcTBA BoAbl. OcHOBaHusA. Posib pacTBOpoB B
IIPpUPOAE M B JKU3HM uejoBeka. KpyroBopor BoOAbl B MNpuUpPOAE. 3arps3HEHHE
IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOL

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kinaccudukaius OKCHI0B:
coneoOpa3ymoiire (OCHOBHbBIE, KHUCIOTHBIE, amM(OTepHbIe) U HecoeoOpasyrouue.
Homenknarypa okcuoB. @usndeckre 1 XUMUYECKUE CBOMCTBA OkcuI0B. [lomyuenue
OKCHJIOB

2.7

OcnoBanus. Knaccudukaruss ocHoBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBaHuil. DU3WYECKME W XHUMHUYECKHE CBONCTBA OCHOBAHUU.
[Tonyuyenue ocHOBaHMI

2.8

Kucnorsl. Knaccuduxanuss xucnor. Homenknarypa kucinor. ®Pusnyeckue u
XUMHUYECKHE CBOMCTBAa KucCioT. Psan aktuBHoctM MerauioB H.H. bekerosa.
[Tonyyenue kucimot

2.9

Comu. Homenknarypa coseli. @Du3ndeckMe M XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen

2.10

I'eneTnyeckas CBA3b MCXKAY KilIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI
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XUMUYECKUH SKCIICPUMEHT: KAa4eCTBEHHOE ONPE/CIICHUE COJCpKaHUs KHUCIOPoJa B
BO3JyXe, MoJy4YeHue, coOupanue, pacro3HaBaHWE W W3YYEHHE CBOMCTB KHCIIOPOJA,
HaOII0/IeHNEe B3aWMO/ICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpaleHus: TopeHus (Toxapa), 03HaKOMIIEHUE ¢ 00pa3liaMi OKCUIOB U OIMCAaHUE
WX CBOWCTB, MOJy4YeHHE, COOMpaHKEe, Paclio3HABaHWE M M3y4YeHHE CBOMCTB BOJOpPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugom  memu(ll)  (Bo3zmoxkHO
UCIOJIb30BaHNE BUICOMATEPUAIIOB), HA0IIOIeHHE 00pa3IoB BEIIECTB KOJIMUECTBOM |
MOJIb, HCCJICJIOBaHHE OCOOCHHOCTEW pPACTBOPCHHS BEIISCTB C  Pa3IMYHOM
pPacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOW MacCOBOW JOJIeH
pacTBOPEHHOrO BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTaUIaMU (HAaTpHUEM U
KaJIbIIEM) (BO3MOYKHO HCIIOIb30BaHHE BUACOMATEPHAJIOB), OMPEACICHIE PacTBOPOB
KHCIIOT Y MIeJioYeld ¢ TIOMONIbI0 HWHAWKATOPOB, HCCIEIOBAaHUE OOpas3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJACHHE WU3MEHEHUS OKPACKH
WHIMKATOPOB B PACTBOpAxX KHUCIOT WM MHIENIOYed, M3yuyeHUE B3aWMOJCUCTBUS OKCHIA
meau(ll) ¢ pactBopoM cepHON KHMCIOTBI, KHCIOT C METaUIaMM, pPEAKLUi




HEUTpAIM3alUH, II0JIydYCHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO
MeTajula JPYyruM U3 pacTBOpPA COJIM, PEIICHHWE DKCIEPUMEHTANIBHBIX 3a4a4 10 TEME
«Baknelnue K1accel HEOPraHUYECKUX COCIUHEHUI»

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 3j1eMeHToB [1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CB3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH

3.1

[lepBble MOMBITKH KIACCUPUKAIMHM XHUMHUYECKHX 3JeMeHTOB. [loHsATHE O Tpymmax
CXOAHBIX DJIEMEHTOB (ILEJIOYHBIE W ILEJIOYHO3EMENbHbIE METAJUIbl, IaJIOTEHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aMdoTepHbIE OKCHIBI |
TUAPOKCHIBI

3.2

[lepnonnueckuit 3axkoH. Ilepmoguyeckas cucrema XMMH4YECKUX snemeHToB [I.U.
MenneneeBa. KopotkomepuogHas u ummHHONEpuoaHas (opmbel [lepromnyaeckoit
cucrteMbl xumuyeckux onemeHtoB J[M. Menneneesa. Ilepuogel W rpyImmsl.
@uU3MYECKU CMBICI OPAIKOBOIO HOMEpAa, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA

3.3

Crpoenne aromoB. CocrtaB aroMHbIX szaep. M3oromsl. OinekrpoHsl. CTpocHHe
AJEKTPOHHBIX 000JI0U€K aTOMOB INepBbIX 20 XUMHUECKUX 3ieMeHTOoB [lepuonnyeckoit
cucrtembl J[.MI. MengneneeBa. XapakTepucTUKa XUMHUYECKOTO JJIEMEHTA II0 €ro
nonoxenuro B Ilepuonnueckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  M3MEHEHMsI  paaMyca aTOMOB ~ XMMHMYECKHX  JJIEMEHTOB,
METAJIMYECKUX U HEMETAJJIMYECKUX CBOMICTB MO IpynmaM MU MepuojaM. 3HaueHHE
IIepnonnueckoro 3akoHa u Ilepnoanyeckod CHCTEMBI XMMUYECKUX JJIEMEHTOB JUIS
pa3BuTus Hayku U npakTtuku. (.M. MenneneeB — y4€HbIN U IpayKJaHUH

3.5

XuMu4decKas CBA3b. KoBanenThas (HOJ'ISIpHaSI 151 HCHOJ'IHpHaSI) CBA3b.
9J'IeKTpOOTpI/II_IaTeJ'IBHOCTB XUMHUYECKHUX 3E€MEHTOB. FloHHAas CBA3b

3.6

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknunu. Hpoueccm
OKHCJICHHS U BOCCTaHOBICeHHUSA. OKHUCIUTENN 1 BOCCTAHOBUTEIN

3.7

XUMUYECKUI IKCIEPUMEHT: H3ydyeHHe o0pa3loB BELIECTB METAJJIOB U HEMETAIJIOB,
B3aMMO/ICIICTBIE THAPOKCUIA IIMHKA C PaCTBOPaMH KHUCIOT M ILIeJI0Yei, MpoBeeHne
OTIBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHi
(ropeHue, peakiuy pa3ioKeHus, COeTUHEHNS)

9 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

BemectBo n xumunueckas peakuus. [lopropenue

11

[lepuonnueckuii 3akoH. llepumoamdyeckas cuctemMa XuMuueckux siemeHToB J[.H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKHUX AJIEMEHTOB MIEPBBIX TPEX MEPUOAO0B, KAJIHs, KAIbIU U UX COCTMHCHHUH B
COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B Ilepmoanueckoil cucreMe M CTpOCHUEM
X aTOMOB




1.2

CrpoeHue BemiecTBa: BUJIbI XUMUYECKON CBS3U. THIBI KPUCTAUIMYECKUX PEILETOK,
3aBUCHUMOCTb CBOWMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKONM PEWETKH U BUAA
xumuyeckoi cBsa3u. Kiaccudukauus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MeXIyHapoJHas ¥ TpUBHMAJIbHAs). XUMUYECKUE CBOMCTBA BEIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHWYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

1.3

Knaccudukanuss XUMUYECKUX PEAKIUH 10 pPa3IMYHBIM Npu3HakaMm (10 YUCITy H
COCTaBYy y4YaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY (D (PEKTy, IO U3MEHEHHUIO
CTENEHel OKHUCICHHS XHUMHUYECKHUX DJJIEMEHTOB, MO OOpaTUMOCTH, II0 YYaCTHUIO
KaraauzaTopa). JK30- U dHJIOTEPMUYECKHE PEAKIIMH, TEPMOXHUMHYECCKUE YPaBHEHUS.
IToHsiTHE O CKOPOCTH XUMHUUYECKON peakIuu

14

IToustne 06 O6paTI/IMBIX u HeO6paTI/IMI>IX XUMHUYCCKHUX PCAKIHAX. Ilonsatue o
TOMOT'CHHBIX H TI'CTCPOICHHLIX PCAKIUAX. ITonsatue o XMMHUYECKOM PaBHOBCCHHU.
CDaKTopBI, BJIMAKOINHE Ha  CKOPOCTb XUMHYECKOM p€akuun MW  IIOJOXCHHC
XUMHYCCKOI'0 paBHOBECHUS

1.5

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu, SHeKTpOHHLIﬁ 0aJaHC OKHCIHUTEILHO-
BOCCTaHOBHUTEIBHOM pe€aKuuu. CocraBienne ypaBHCHI/Iﬁ OKHUCIHUTCIIBHO-
BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ C UCIIOJIb30BAHHUEM MCTO/J(Ad 3JICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOIUTUYECKOW JUCCOLMALNU. OIEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Karvonbl, aHuoHbl. MeXaHM3M JUCCOLMALIMM BEUIECTB C PAa3JIMYHBIMU BHUJIAMU
xumudeckor cBs3u. CreneHb aucconuanuu. CunbHble U ciadble DIEKTPOIUTHI.
Peakuuu nonHoro oomMena. Y cioBus MpoTeKaHUs peakinii HOHHOTO OOMEHa, MOTHbBIE
Y COKpall€HHbIE HOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COJei
B CBETE TMpPEJCTaBICHUNU OO0 DSIEKTPOJIUTUUECKON aucconranuu. KauecTBeHHbIE
peakuuu Ha MOoHBI. [IoHsATHE O THAPOIN3E COen

1.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJIENISAMU KPUCTAIIMUECKUX PEHIETOK
HEOPraHMYECKUX BEILECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U aimMasa), CIOKHBIX
BEIIECTB (XJIOpHAA HATpHs); HMCCIECIOBAHUE 3aBHCHUMOCTU CKOPOCTH XHMHUYECKOMH
PEaKIMU OT BO3ACUCTBHS Pa3IMIHBIX (DAaKTOPOB; UCCIIEAOBAHUE AIEKTPOIIPOBOTHOCTH
PacTBOPOB BELIECTB, MPOIECCa JUCCOLHANNN KHCIIOT, IIENI0Ye U coseil (BO3MOXKHO
UCTIOI30BaHUE BHJCOMATEPHAIIOB); TIPOBENIEHUE OIBITOB, HJUTIOCTPUPYIOIINX
MpU3HAKW NMPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIACIECHUE
rasa, oOpa3oBaHME BOJbI); OIBITOB, HJUTIOCTPHPYIOUIUX NPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKIuil (ropeHue, peakluu pas3JIoKEHHs, COEIUHEHUs),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KaUueCTBEHHBIX peakiuil Ha
HOHBI; pellIeHHE HKCIIEPUMEHTAIbHBIX 33124

Hemetanne! u uxX coeauHeHUs

2.1

OO61mas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenienn okucieHus. CtpoeHue u (GU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
raJjoreHoB. XHWMHYECKHE CBOWCTBA Ha TNIpUMEpe XJopa (B3aMMOJICHUCTBHE C
MeTaJlJlaMHM, HeMeTajllaMu, Ienoudamu). XiopoBojpopoa. ComnsHas KHCIIOTA,
XMMHYECKHUE CBOMCTBA, MTOJIYyUYCHHUE, IPUMEHEHUE. [[elicTBHE XJI0pa U XJIOPOBOIOPOIA
Ha OpraHu3M uejoBeka. BaxkHeiie XJI0puabl U UX HaXO0XKACHUE B IPUPOJIE




2.2

Obmas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA IPOCTHIX
BEIIECTB — KUCJIOPOJA U cepbl. AJUIOTPONHbIE MOAM(UKALMU KHUCIOPOAA U CEpBI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3NUECKHE U XUMHUYECKUE
cBoiicTBa. OKcHIBI CEpbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHasi KHCIIOTA,
¢u3nueckue U XMMUYECKHE CBOMCTBa (00IIME Kak MPEICTaBUTENS Kiacca KUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayuyeHuss cepHoi Kuciotel. Ilpumenenue. Conm CEpHON KHUCIIOTHI,
KaueCTBCHHAs] peakius Ha cynbdaT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUN B
npupone. XHMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelbl COCAMHEHHUSIMM CEpbI
(KMCIIOTHBIE  JIOKIM, 3arps3HEHHE BO3JyXa U  BOJOEMOB), CIIOCOOBI  €ro
IIPEIOTBPALLICHUS

2.3

OO6mas xapakrepuctuka 351eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHBIE CTEIIEHH OKUCIICHUs. A30T, pacIpOoCTpaHEeHUE B IPUpPOAE, PU3NIECKUE
U XMMu4eckue coiictBa. KpyroBopot a3ora B npupoje. AMMHAK, €ro pU3HUECKue 1
XMMHUYECKHE CBOMCTBA, MoyuyeHue u npuMeHenue. Conu aMMOHMs, UX (pu3nYecKue U
XUMHUYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUS.
A30THas KUCOTa, €€ MojaydeHue, PU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
NpeICTaBUTENsl Kiacca KHUCIOT W crnenupuyeckue). VMcmonp3oBaHue HUTPATOB U
cojiell aMMOHHSI B KaueCTBE MHHEpAIbHBIX ynoOpeHuil. XuMHuueckoe 3arpsi3HeHue
OKpYXarolled cpeabl COEAMHEHMSIMM a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/yXa, I0YBbI U BOJOEMOB)

2.4

®ochop, amnorponHbie Moaudukauuu Qochopa, GuMUECKHe U XHMHUYECKUE
cBorictBa. Okcua gocdopa(V) u dochopHas kuciora, GU3NIECKUE U XUMHUUYECKUE
cBoiicTBa, mnosydyeHue. lcnonp3oBanue ¢ocdaroB B KauecTBE MHUHEpPATbHBIX
yno0peHui

2.5

O6mas xapaktepuctuka 3nmeMeHToB IVA-rpymnmbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBbIC CTEIICHW OKHUCICHHUS. YTIEpoa, aUIOTPOIHBIE MOIU(DUKAINH,
pactpocTpaHeHue B TpHUpPoJe, (PU3NUecKre W XUMHUYECKHE CBOWCTBA. AJCOpOIIHS.
KpyroBoport yriepoaa B npupoe. OKCuabl yriepoaa, ux (pu3andeckue u XuMHIEeCKUe
CBOWMCTBa, JICHCTBHE HA IKMBBIC OpPraHU3MBI, TIOJYYCHHE W IPUMCHEHUE.
Dkonorudyeckue MpoOsieMbl, CBsi3aHHbIe ¢ okcugom yriepona(lV); rumoresa
r100aNBFHOTO MOTEIUICHUST KJIMMaTa; MapHUKOBBIN 3¢ dekT. YronbHas kuciaora u eé
conmu, WX (QUINYECKHE M XUMHUYECKHE CBONCTBa, IMOJYYCHHE U TPUMEHEHUE.
KauecTBeHHast peakius Ha KapOOHAT-MOHBI. Mcrmonb3oBaHHe KapOOHATOB B OBITY,
MEIMIIHHE, TTPOMBIIIJICHHOCTH B CEJTbCKOM XO03SHCTBE

2.6

[lepBoHayanbHble TOHSTHS 00 OPTraHUYECKUX BEIIECTBAX KAaK O COCAMHEHUAX
yriepoja (MeTaH, 3TaH, 3TUIICH, alleTHJICH, 3TaHOJ, TJIULEPUH, YKCYCHas KHUCIIOTa).
Wx coctraB u xumudeckoe cTpoeHue. [loHsTHEe 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBoIax — U UX POJIH B KU3HH 4YelloBeka. MaTepruaabHOE eMHCTBO
OPraHMYEeCKUX U HEOPTraHUYECKUX COCAMHEHUMN

2.7

Kpemuuii, ero ¢usmueckne M XUMHUYECKUE CBOWCTBA, MOJYYCHHE U TPUMEHEHUE.
Coenunaenus kpeMmHus B mpupoje. O6mue npencrasieHus o0 okcuae kpemuusi(1V) u




KpeMHUEBOW kucinoTe. CHIUKAThI, WX HCIOJB30BAaHHE B OBITY, MEIHIIMHE,
MPOMBIIIJICHHOCTH. BakKHEHIMe CTPOUTENbHBIE MaTepHallbl: KepaMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eToH. IIpoGnembr  6Ge30mMacHOTO  MCIOJIb30BAHUS
CTPOUTEIIHBIX MAaTEPHUAJIOB B IOBCEAHEBHON KH3HU

2.8

XUMHUECKUH HKCIIEPUMEHT: U3y4eHHE 00pa30B HEOPTaHMUECKUX BEIIECTB, CBOMCTB
COJIIHOW KHCJIOTBI; TNPOBEJCHUE KAYECTBEHHBIX pPEaKUWd Ha XJIOPUA-HOHBI H
HaOJIO/IeHUEe TMPU3HAKOB MX MPOTEKAaHMs; OMbBITHL, OTpakarolue (usnueckue u
XUMHUYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHHMH (BO3MOXXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpasmamMu XJIOPUAOB (TaJOTCHHIIOB);
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeIMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUIEOMATEPHAJIOB); HAOIIOACHUE Tpolrecca OOyIIMBAaHUS caxapa IOJ JeHCTBHEM
KOHI[EHTPUPOBAHHOW  CEPHOM  KHUCJIOThI; M3YYEHHE  XHUMHYECKHX  CBOWCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, IPOBEJECHUE KAaU€CTBEHHOM peakluu Ha cyibdat-
WOH W HaONIOJCHHWE TpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiictBamu azoTa, (Gochopa U UX COEAMHEHUH (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHaiOB), OoOpa3lamMu a30THBIX U (HOCHOPHBIX YAOOPEHHUM; MOIydeHUE,
coOupaHue, pacro3HaBaHHE€ ¢ HM3yUYE€HHUE CBOICTB aMMHakKa; IMpPOBEJICHUE
KaueCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uOH U U3y4yeHUE NMPU3HAKOB UX
IIPOTEKaHUsA, B3aWMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEIBIO
(BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPHAIIOB); W3y4YCHHE MoJenen
KPUCTAJUTMYECKUX pemeEéToK anMasza, rpadura, ¢QyiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  afCcOpOIMUA  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YIVIEM |
YCTPOMCTBOM MPOTHBOTasa; MOJyuYeHHE, COOMpaHue, pacro3HaBaHHE W H3y4eHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MpOBEIEHHWE KAYeCTBEHHBIX peakiuil Ha kapOoHaT- U
CUJIMKAT-UOHBI U U3YUYE€HHE NPU3HAKOB UX MPOTEKaHUS; 03HAKOMIICHHE C MPOAYKIIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH; PEIIEHUE SKCHEPUMEHTAIBbHBIX 33Jad IO TeMe
«BaxkHenmme HeMeTauIbl U UX COSTUHECHUS»

MeTaisl ¥ UX COSAUHEHUS

3.1

OO0mas xapakTepUCTUKA XUMHYECKHUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU HX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3nnemeHToB .M. MenneneeBa u
ctpoeHust atoMoB. CTpoeHue MeTauioB. Meraummdeckas CBs3b M MeETaUTMYecKast
KpUCTaJUTMYECKas peléTka. DINeKTPOXUMUUYECKHUI psAJl HANPSYKEHUH METaJIOB

3.2

Ouznyeckue M XUMHUYECKHE CBOMcTBa MeTamioB. OOmme crnocoObl MOTyYeHHS
MeTtauioB. [loHSTHE O KOpPpO3MM METAUIOB, OCHOBHBIC CIOCOOBI 3aIIUTHI HX OT
Koppo3uu. CruiaBbl (CTajib, YyTyH, JIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

3.3

[[lemounple MeTauibl: TONIOXKeHWE B [lepuomnueckold CHUCTEME XUMHUYECKHUX
snemeHToB J[.MI. MenzeneeBa; CTpoe€HHE HX aTOMOB; HAXOXJIECHUE B MPUPOJE.
®dusnueckue U XMMHUYECKHE CBOWCTBa (Ha mpuMmepe HaTpus W Kaius). OKCUAbl U
TUAPOKCUABI HATpUs U Kanud. [IpiMeHeHne menouyHbIX METAJIJIOB U UX COSAMHEHUN

3.4

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmogmueckoi
cucremMe xumuueckux osnemeHToB J[.M. MenneneeBa; cTpoeHHE HUX aTOMOB;
HaxoXxJeHue B mpupone. Pu3nveckue U XMMUYECKUE CBOMCTBA MAarHUs M KaJbIUsl.




Baxueiiime coequueHust Kaiablug (OKCHJ, THAPOKCHA, coiH). JKECTKOCTh BOJBI U
CIocoObl e€ ycTpaHeHus

3.5

AmomuHuii: nonoxenue B Ilepuognueckoil cucreme xumuueckux snemeHtoB J[.U.
MemnzeneeBa; CTpOEHHE aTOMa; HaXOKJAEHUE B npupoae. PU3nyecKue U XUMUYECKUE
CBOWCTBA aTIOMUHHS. AM(OTEPHBIE CBOWCTBA OKCUIA U TUAPOKCHIA ATFOMUHHS

3.6

Kenezo: monoxenue B Ilepmommueckoil cucreme xuMu4eckux snemeHtoB JI.U.
MenieneeBa; CTpo€HUE aTOMa; HaxOXJIeHue B npupoje. Guznueckue U XMMUIYECKUe
cBoiicTBa xese3a. Okcusl, Tuapokcuabl u couu xenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IOJIyYEHUE

3.7

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C OOpa3laMu METAaJUIOB M CIUIABOB, UX
(U3HYECKUMU CBOHCTBAMH; W3YYCHHUE PE3YJIbTATOB KOPPO3UU METAJLIOB (BO3MOYKHO
UCTIOJIb30BaHUE BUICOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHIA KAIbIIUs
W HaTpus C BOJOW (BO3MOMKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB); HMCCIIEOBAHUE
CBOMCTB >KECTKOM BOJIBI; IIpoIlecCa TOPEHHS JKeje3a B KHUCIOpone (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); MIPU3HAKOB MPOTCKAHHUS KaYeCTBEHHBIX PEaKIIUi
Ha WOHBI (MarHus, Kaublus, aaoMuaus, uaka, xenesa(ll) u sxemeza(lll), meau(ll);
HaOJIFOICHUE U OMKMCAHKE MPOILIECCOB OKPAIIUBAHMS TUIAMCHH HOHAMH HATPHUS, KaJTUs
U Kanblus (BO3MOXKHO  HCIIOJIb30BaHUE  BHJICOMATEPUANIOB);  HMCCIICOBAHUE
aM(pOTEepHBIX CBOWCTB THUIAPOKCHIA AalIOMUHUS M THAPOKCUAA IIMHKA; pEIIeHHE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHIie MeTauTbl U UX COSTMHECHUSDY

XUMHS U OKpY>KaroIlas cpesa

4.1

HoBsie maTepuansl u TexHonorud. BenjectBa 1 Marepualibl B MOBCEAHEBHOM KU3HU
YyeJoBeKa. XUMHS U 3J0pOBbe. be30omacHoe UCIoIb30BaHNE BEUIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast TOMOIIb TPH XUMHYECKUX 0XKOTaX M OTPaBICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHUMHUECKOE 3arpsi3HEHUE OKpY’Karolei
cpeapl I1/IK. Ponbp xumuu B pemieHuu HKosornyeckux mnpobiem. [Ipupoansie
UCTOYHUKU YIJIEBOJOPOJIOB (Yrojib, MNPUPOAHBIA Ta3, He(PTh), MNPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMUYECKUN HKCIEPUMEHT: H3y4YeHHE O00pa3loB MaTepHalioB (CTEKJIO, CIUIaBbI
METaJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kona
NMPoBePSIEMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI 0CBOEHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT0
o0mero oopaszosanusi Ha ocHoBe PI'OC

IIpencrasnenue:

11

(6] I1I03HaBacMOCTH SIBJICHHUI IIPpUPOJLI, IIOHUMAaHUuC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHUMHYECKOM HAayKH Kak obnactu COBPEMCHHOI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6IJ.[CI>1 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIIOBUAX COBPECMCHHOTO 06HI€CTBa; IIOHUMAaHHuEC
MECTa XMMUHU CPCIU APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAy4yHBIX METOJax IMO3HAHUS, B TOM YHUCIE JKCHEPUMEHTAIbHBIX U
TEOPETUYECKHX METO/aX HCCIEAOBAaHUS BEIIECTB U U3YUYCHUS XUMHYECKHX
peaxiuii; yMeHrue UCIIOIB30BaTh MOJIEIH JIJIsl OOBSICHEHHSI CTPOCHHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccuoHALHON IEATENBHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha  JOCTH)KCHHSIX
XUMHUYECKON HayKH, 4TO MO3BOJHUT OOYYArOMIMMCS PacCMaTpUBAaTh XMMHUIO
Kak chepy cBoeil Oyayiied mpopecCHOHAIBHONU NEATEILHOCTH M CHENaTh
OCO3HAHHBII BBIOOp XMUMUHU KaK MPOQUIBHOTO MpeaMeTa MpU Mepexosie Ha
YPOBEHB CpeTHEr0 00111eT0 00pa30BaHUS

Bnanenune cucteMoM XHMHUYECKHX 3HAHHU U YMCHHUC TPUMCHATH CUCTCMY
XHUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

2.1

BAKHEUIIINE XUMUYECKHUE TIOHITHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOHAs
CME€Ch, OTHOCUTEJIbHBIE ATOMHAasi M MOJIEKYJsIpHAs MAaccChl, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSpHAas Macca, MOJISPHBIA OO0BEM, OKCHJ, KUCIOTa,
OCHOBaHHUE, CONb (CPeNHsisA), XUMUYECKasl peaklvs, PeaKkIuu COeIUHEHUS,
peaKIMy Pa3oKEeHUsI, PEAKIIMU 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
b dexT peakiuu, 7K30- U IHIOTCPMUUYECKHE PEAKIIUU, PACTBOP, MACCOBas
JIOJISI XUMUYECKOTO dJIEMEHTa B COSAMHEHUH, MacCOBast J0JIS1 M TIPOIICHTHAs
KOHIICHTpAIlMs BEIECTBA B PACTBOpE, SAPO aToMa, JIJICKTPOHHBIA CIIOU
aToMa, aToOMHas oOpOWTadb, paguyc aroMma, BaJIGHTHOCTb, CTENEHb
OKUCIICHUS, XMUMHYECKasi CBS3b, AJIEKTPOOTPULATEIBHOCTb, MOJISIPHAS U
HEMOJISIpHAsT KOBAJIEHTHAsl CBSI3b, MOHHAS CBSA3b, METAJUIMUECKas CBS3b,
KpUCTaJUIMUecKass  pemeérka  (aToMHas, HOHHAasA,  MeTaUInyecKas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, AaHWOH, OJJIEKTPOJUT U HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT ~ AMCCOIMAINS,  peaKkIUuu  HOHHOro  oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peaxuuu, OKHUCIIUTEIh u




BOCCTAaHOBUTEIb, OKMCIEHUE U BOCCTAHOBJIEHHUE, JIEKTPOIN3, XUMHUUECKOE
paBHOBecHe, oOpaTUMble U HeOOpaTHUMbIE PEAKIUH, CKOPOCTh XUMHUYECKON
peakuuu, katanuzarop, [IJIK, koppo3ust MeTasioB, CrijiaBsl

2.2

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoguyeckui 3axkoH .M. MenpneneeBa, 3aKOH NIOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJIpO

2.3

TEOPUHU XUMUH: ATOMHO-MOJIEKYJISIPHASI TEOpHsl, TEOpHUsL
AIEKTPOJUTUYECKON JUCCOLMALIUI

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

3.1

YMEHHE MPaBWIBHO HCIOJIh30BaTh M3y4EHHBIC BEIICCTBA M MaTepHaibl (B
TOM 4HCJIE MUHEPAIbHBIC YyIOOpPEHHS, METAIBI M CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIIIEBOAOPOIOB (YIJisi, MPUPOJAHOTO
raza, HeTH) B OBITY, CEIbCKOM XO035HCTBE, HA MMPOU3BOJICTBE U MIOHUMAHUE
3HAYEHUS JKUPOB, OCJIKOB, YIJIEBOJOB IJii OpraHM3Ma 4YellOBEKa; yMEHUe
MPOTHO3UPOBATH BIUSHHUE BEIIECTB M XMMUUYECKUX MPOIECCOB HA OPTaHU3M
YeJI0BEKa U OKPYIKAIOLLYI0 IPUPOJIHYIO Cpeny

3.2

YMCHHUEC UHTCIPUPOBATD XUMHWYCCKUC 3HAHUA CO 3HAHUAMU APYTrUux y‘le6HHX
npeaMCTOB

3.3

HaJIMYue OMbITa pabOThl C PA3JIMYHBIMU HCTOYHUKAMU HH(OpMaLUU IO
XUMUM  (HaydyHas W  HAy4yHO-TIOMYJspHas  JUTepaTypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHMBHO OLEHUBaTh HMHGPOpMAIMI0O O BEIIeCTBax, MX
IIPEBPALICHUAX U MPAKTHYECKOM NPUMEHEHUU U YMEHHE MCIOJIb30BaTh €€
JUISI pelIeHns] yueOHO-TI03HABaTENIbHbIX 3a]1a4

Bnanenne ocHOoBaMM NOHSTHMHOIO ammapara U CHUMBOJHYECKOIO SI3bIKa
XUMHUH JUIsl COCTaBiIeHUs (OpPMYJT HEOPraHMYECKHUX BEIECTB, YpaBHEHUU
XUMHYECKHX peakiuii; ocHoBaMH xummdeckord HomeHkmatypsl (IUPAC u
TPUBUAIBHON)

YMeHnue oObICHITH CBSI3b MOJIOKEHUS deMeHTa B [lepuoanueckoii cucreme
C YUCJIOBBIMU XapaKTCPUCTUKAMU CTPOCHUMA aTOMOB XUMHNYCCKUX
JEMEHTOB (COCTaB W 3apsAl sjApa, oOIIee YHCIO DJIEKTPOHOB),
pacmpesieiecHHeM JJICKTPOHOB TIO JHEPreTHYECKUM yPOBHSIM aTOMOB
MEPBBIX TpéX MEpHUOaO0B, KAl U KaJIbIIUA

IIpencraBieHre O NEPUOANYECKOM 3aBUCUMOCTU CBOMCTB XUMHYECKHX
AIIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPULATENIBHOCTh), MPOCTHIX U
CJIOHBIX BEILIECTB OT IMOJIOKEHUS 311eMEeHTOB B Ilepuoanueckoii cucreme (B
MalbIX IMEpUoJax M TJaBHBIX MHOJATPYIINAx) M DJIEKTPOHHOTO CTPOCHUS
aToma

YMeHue kraccupuimpoBarh:

7.1

XUMHNYCCKHUEC 3JICMCHTbBI

7.2

HCOPTraHNUYCCKUEC BCIICCTBA




7.3

XUMHUYCCKHUEC pCaKINU

8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTECIICHb OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUIT KPUCTAJUTMUECKON CTPYKTYPHI B COCTUHEHHSX
8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTEh H BOCCTAHOBHUTEIh
9 YMeHne XapaKTepr30BaTh GU3NICCKUE K XUMUYCCKHE CBOWCTRA!
NPOCTHIX BEIIECTB (KHCIOPOMA, O30H, BOAOPOA, rpaduT, aiMa3, KPEMHHH,
9.1 asot, (ocdop, cepa, Xyop, HATpHUH, KaTUH, MarHui, KajabIluH, aTIOMHHHM,
KeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIC WX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOJOPOA, OKCHUIbI M TUIPOKCHIBl MeTauioB |-IIA
9.2 rpynm, antomunus, menu (1), nunka, sxenesa (11 u 1), oxcuast yrnepona (11
' u V), kpemuus (IV), asora u dochopa (Il u V), cepur (IV u VI),
CepHUCTas, CepHas, a30oTHcTas, a30THas, (ocdopHas, yroyibHasi,
KPEMHHEBasi KUCJIOTA U MX COJIH)
MIPOTHO3MPOBATh M XapaKTEPU30BaATh CBOMCTBA BEIISCTB B 3aBHCHMOCTH OT
9.3 UX COCTaBa W CTPOCHHMsS, MPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HX
' CBOICTB, BO3MOXXHOCTh TMPOTEKAHMSI XUMHUYECKHX TMpEBpallleHuH B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIE U MOHHBIC YPaBHEHUS PEaKIHA, B TOM
qHche!
10.1 peaxkiuii HOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
' HEOPraHWYECKHUX BEIIECTB
104 MOITBEPKTIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHue BEIYUCIATD (IIPOBOJUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
' JIOJTE0 XMMHYECKOTO DJIEMEHTA B COSAMHCHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEaKIMi U HAXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB WIIH MTPOYKTOB PEAKITUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJaMH HAy4YyHOTO IO3HaHWs (HaOIIOJCHHE, W3MEpEHHE,
121 OKCIIEPUMEHT, MOJICIIUPOBAHUE) TMPH W3YyYCHHH BEIIECTB M XUMHYECKUX
' SBIICHUH; yMeHHEe Cc(HOpMyIHpOBaTh MPOOIEMY U MPEATOKUTH MYyTH €&
peleHus
12.2 0e30macHoOi paboThl ¢ XUMHUYECKUMHU BEIIECTBAMHU, XUMHUUECKON MOCYAON U




71a00paTOPHBIM 000PYIOBAaHUEM

12.3

npaBwiaMyd 0€30MaCHOTO OOpaIeHHs C BEIIECTBAMH, HCIIOJIB3yeMBIMH B
MOBCEIHEBHON JKM3HU, MpABUIAMH TOBEICHUS B MEISIX COCpexKeHUS
3J0POBbSI M OKPYXKAIOLIEW MNPUPOJHOM CpeAbl; INOHMMAHUE Bpeaa
(ormacHOCTH) BO3JIEHUCTBHS HA KUBBIE OPraHU3MbI OMPEACIEHHBIX BELIECTB,
CII0CcOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

13

Hamune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA HW OCYHICCTBICHUSA
CIICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

131

U3y4yeHHEe U ONHCaHUE (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
GU3NYEeCKUMU M XMMHUYECKMMHU SBJIECHUSMH; ONbBITHI, WJUIIOCTPUPYIOLIME
IIPU3HAKY IPOTEKaHUS XUMUYECKUX PEAKIUI

13.2

HU3YUCHUC crmoco0oB pPasaciICHUs cMmecelt

13.3

IOJIy4E€HUE KUCIOPOJA M M3YyYCHHE €ro CBOMCTB; IOJIYyYEHHE BOIOPOAA U
U3Y4YCHHE €r0 CBOMCTB; IIOJIYYECHHE YIJIEKHCIIOTO ra3a M H3Y4EHHE €r0
CBOMCTB; ITI0Jy4YE€HUE aMMHAKa U U3y4ECHHE €Tr0 CBOMCTB

13.4

IIPUTOTOBJIEHUE  PACTBOPOB C  ONPENEIEHHOM  MaccoBOMl  JoJei
pacTBOPEHHOTO BEIIECTBA

135

NpPUMEHEHHE HHIMUKATOPOB (JlakMyca, MeTWiIopamwxka u (eHondraaenHa)
JUTSL OIIPEICIICHUS XapaKTepa cpeibl B paCTBOPax KUCIOT U MIET0Yei

13.6

HUCCICIOBAaHUC U OIMMCAHHEC CBOMCTB HCOPTaHNMYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YUCHUC B3aHMOJEUCTBUS KHCIOT C METallliaMHu, OKCHUIaMHu
MCTAJIJIOB, PACTBOPUMBIMH W HCEPACTBOPUMBIMH OCHOBAHUAMH, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/’I; BBITCCHCHHUEC OJHOI0O MCTalJlia
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOICTB
THAPOKCUIAOB AJIFOMHUHUA U ITUHKA

13.7

pCIICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COG,Z[I/IHCHI/II‘/’I»; ((3JI€KTpOJII/ITI/I‘IeCKaH JAUCCOLUAIIH),
«Baxxneiniye HeMeTaUIbl U UX COCOUHCHUA, «Baxneie MeTamibl U UX
COCOAUHECHUSA

13.8

XMMUYECKHE D3KCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TNPU3HAKK IPOTEKAHUS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKMU Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBI: XJIOPUI-, OpPOMUJ-, HOAUN-, CyIbdat-, pocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-UOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, Kajibllus, adroMuHUs, xenesza (2+) u sxeneza (3+), megm (2+),
ITUHKA

14

YMmenue:

141

NPEJCTaBIsATh  pe3yabTaThl  dKCIEpUMEHTa B (QopMe  BBIBOJOB,
JIOKa3aTeNnbCcTB, TIpadukoB W TaOMUI] M  BBIABIATH SMIIUPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTAQHABJIMBATh CBS3M MEXKIY pEATbHO HAONI0AeMBIMH XUMHUYECKUMHU
SBIICHUSIMA W TIPOIIECCAMH, MPOMCXOISMIIMMU B MaKpo- M MHUKPOMHUPE,
O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB







IHHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 [lepBoHaYalIbHBIE XUMUYECKHE TTOHSATHUS
11 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: CMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3eMeHThl. CUMBOJIBI XUMHUUYECKUX 3JIEMEHTOB. lIpocTeie n
' CJIOKHBIE BEIIECTBA.
1.3 Xumuueckasi popMyiia. BaleHTHOCTh aTOMOB XUMUYECKHUX JIEMEHTOB. CTENICHh OKUCTICHUS
14 3aKOH TOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTomHas Macca. OTHOcUTENbHas
' MOJIEKYJIIpHas Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUN
15 KomuuectBo BemectBa. Monb. MomsipHas macca. MoisipHblii 00bEM ra3oB. B3auMocsssb
' KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 dusnueckre U XMMUYECKUE SBJICHUA. XUMUYECKas peakuusi U e€ Mpu3Haku. 3aKOH COXpaHEHUs
' MacChl BEHIECTB. XUMUYECKHUE YPAaBHEHUS
5 Ilepuonuueckuit 3akoH U llepuonnyeckas cucrema xumuueckux sneMeHToB .M. MeHnneneena.
CrtpoeHnue aToMOB
[lepuonnueckuii 3akoH. llepuoanyeckas cucrema xumudeckux snemeHToB .M. Menzaeneesa.
2.1 [lepuoasl u rpymnmbl. @U3NYECKUN CMBICI MOPAIKOBOTO HOMEpA, HOMEPOB MEPUOA U TPYIIIbI
3J€eMEHTA
Crpoenne atomoB. CoctaB aToMHbIX siep. M3otombl. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX
2.2 obonouek aromMoB mepBbiX 20 xumHUeckux osneMeHToB Ilepumonnyeckoit cucremsr [I.U.
Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBHIX TPEX MEPUOJIOB, KK,
53 KaJblUs (paguyca aToOMOB, JJIEKTPOOTPHUIATEIHHOCTH, METAIUTMYECKUX M HEMETALTUYECKUX
' CBOMCTB) MU MX COEIWHEHUN B COOTBETCTBUU C TMOJIOKEHHEM 3JIeMEHTOB B [lepmomnyeckoii
CUCTEME U CTPOEHUEM UX aTOMOB
3 CrtpoeHue BemiecTBa
31 Xumunueckasi cBsi3b. KoBaneHTHas (MOJsipHAsi U HEMOJISIPHAS) CBSA3b. DJIEKTPOOTPHULIATEIbHOCTh
' XUMHUYECKUX 3JIeMEHTOB. MloHHas cBsi3b. MeTayunueckas CBA3b
39 Tunel KpUCTAITUYECKUX PEIIETOK (aToMHas, MOHHAs, METAJUIMYecKas), 3aBUCUMOCTh CBONCTB
' BEILIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3U
4 Baxneifmme mnpencTaBUTENn HEOPTaHUYECKUX BemecTB. HemeTaimel W HMX  COEIMHEHUS.
Mertasuiel U X COeMHEHUS
Krnaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COCIMHEHUH: OKCHIOB (cojeoOpasyromue:
41 OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHbIE) H HecojeoOpasyromue; OCHOBaHUNA (MENOYN |
' HEpPaCTBOPHMBIC  OCHOBaHMS);  KHCJIOT  (KHUCIOpOJCOACpKalIue U  OCCKUCIOPOAHBIC,
OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)
42 ®usznueckue M XHMMHYECKHUE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIOB: BOJOPOJAA, XJIOpA,
' KHCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
43 du3znueckue M XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTUS, HATpUs, Kalusi,

Mart"ausa v KaJbliys, aJIIOMHUHUA, XKEIIC3Aa. 9H€KTpOXHMH‘I€CKI/Iﬁ pAn HaprDKeHI/II\/JI MCTAIJIOB




®usznuecKkue U XMMUYECKHE CBOMCTBA BOJOPOAHBIX COCAUHEHUN HEMETAIIOB: XJIOPOBOIOPOJA,

44 CEPOBOIOPOIa, aMMHUAKA
45 dusznuecKue U XUMHUYECKHE cBoiicTBa okcuaoB Hemerawios: cepol (IV, VI), asora(ll, 1V, V),
' dochopa(lll, V), yrepona(ll, 1V), kpemuusi(1V). [TonyueHne OKCHI0B HEMETAILJIOB
46 Xumuueckue cBorictBa okcuaoB: MeTauioB IA-IIIA rpynm, nunka, meau(ll) u xemesa(ll, 111).
[TonydyeHne OKCHI0B METAIIJIOB
47 XUMHUYECKHE CBOWCTBA OCHOBAaHWUN M aM(OTEPHBIX THIPOKCHIOB (HA TPUMEPE THAPOKCHIOB
' ATFOMUHUS, XKene3a, IMHKa). [lomydeHre ocHOBaHM U aM(OTEPHBIX THIPOKCHIOB
OO0mue XUMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOIHOM, CEpOBOJAOPOJHOM, CEPHUCTOMH,
4.8 CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroabHOH. OcoOble XHMHUYECKHE CBOMCTBA
KOHUEHTPUPOBAHHOM CEPHOM U a30THOM KUCHOT. [lomydueHue Kuciaor
4.9 OO61me xuMUYeCKue CBOMCTBa cpenHux coneil. [lomyuenue comeit
4.10 [Tonyuyenue, cobupanue, pacrio3HaBaHHE BOJOPOJAA, KUCIOPOIa, aMMHUAKa, YIJIEKUCIIOrO ra3a B
nabopaTopun
411 [lonyyenne ammuaka, CEpHOM W a30THOM KHUCIOT B MpoMblIieHHOCTH. OOmme cnocoob
' MOJTyYECHUsI METAJLIOB
4.12 I'enetnyeckas CBSI3b MEXKAY KJacCaMHU HEOPTaHHMUECKUX COCIMHEHHMA
5) XHWMHUYECKUE PEAKLUN
Knaccudukanus XMMHUYECKHUX pEaKIHUi IO pa3iMuHbIM MpHU3HAKaM: [0 YHUCIY U COCTaBy
5.1 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEINIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeneHen
OKHCJICHUSI XUMHUYECKUX DJIEMEHTOB
59 TemmoBoit  3ddekT XUMHUECKON peaklud, TEPMOXMMHUYECKHE ypaBHEHUA. OJK30- U
' SHAOTEPMHUUYECKUE peaKIHH. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCIUTENTPHOBOCCTAHOBUTENbHBIE peakiuu. OKucauTenm U BoccTaHoBUTenH. IIporeccs
5.3 OKHUCJIGHHWS W BOCCTAHOBJICHHs. OIEKTPOHHBI OajaHC OKHUCIUTEIbHOBOCCTAHOBUTEIHHOM
peakuuu
5.4 Teopus  snexTpoauTHYeCKOW  aucconuanuu. KaTHOHBI, aHUOHBL.  DJIEKTPOJUTH U
' HEedIeKTPoIUThl. CUIIbHBIC U ca0bIe AIEKTPOIUTHI. CTENneHb JUCCOIHAITIT
55 Peakunu woHHOrO OOMeHa. YCJOBHS MPOTEKAHHUS PEAKIUil HOHHOTO OOMEHa, TOJHBbIE U
' COKpan¢HHbIC HIOHHBIC YPABHCHUS PEaKITUi
6 XuMus 1 OKpyKarolas cpeia
BemectBa m wmaTepuasibl B TOBCEIHEBHOW J>KM3HM YeJIOBEeKa. be3omacHoe WCMob30BaHUE
6.1 BEIIECTB M XMMHYCCKHUX peakiuii B JrabopaTtopuu u ObITy. [lepBas MOMOIIb MPU XUMHUYECKHX
0KOTaX U OTPABJICHUSX
XUMHYECKOE 3arpsi3HCHUE OKPYKAroIel cpeabl (KUCIOTHBIE TOXKAHW, 3arpsS3HCHHE ITOYBHI,
6.2 BO3/IyXa W BOJIOEMOB), CIIOCOOBI ero mpeaoTBpamieHus [Ipeaenbras nomyctumasi KOHIIEHTpAIUs
' BemectB (I1/IK). Ponp xumMuu B pemieHUH SKOJOTHYECKUX MPoOJeM. YCHICHHE MapHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CIIOS
[Ipumenenue cepsl, a3ora, pocdopa, yriaeposaa, KpeMHHUS U UX COCIUHEHUN B OBITY, METUIMHE,
6.3 MIPOMBIIIJICHHOCTH U CeNbCKOM Xo3siiicTBe. [IpuMeHeHne MeTaiioB U CIUIaBOB (CTallb, YyTYH,
' TIOpATIOMUHHM, OpOH3a) B OBITY M MPOMBINUICHHOCTH MX coeauHeHui. [loHsATHE O KOppOo3uun
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [IpupoaHble UCTOYHUKH YIIEBOIOPOAOB (yroiib, MPUPOAHBIN Ta3, HE(PTh), MPOIYKTHl HX




nepepaboTku (0eH31H), X POJb B OBITY M IPOMBIIUICHHOCTH

[TepBoHavabHBIC TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHECHHSIX yriepojna (MeTaH,
6.5 9TaH, ITWICH, alleTWJICH, 3TAHOJ, TJUIEPHH, YKCycHas Kuciora). [loHsTHEe O OMONIOTrHYECKH
BXHBIX BEIIECTBAX: )KHUpaX, OelKax, yriIeBOAaX — U UX POJIU B )KM3HH YEIOBEKA

7 Pacuérsr:
7.1 1o hopMynaM XUMHYECKUX COCAMHEHUI
7.2 Macchl (MacCOBOM) JI0JIM PAaCTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1. Xumus, 8 xnacc/ I'abpuensu O.C., Ocrpoymos WU.T"., Cnagkos C.A., «13narensctBo «IIpocBenicHmes

2. Xumus, 9 xnacc/ I'abpuensia O.C., OctpoymoB W.I"., Cnagkos C.A., «M3natenberBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'abpuensn O. C., Bocko6oiinukosa H. I1., Smrykosa A. B. HactonbHast kaura yuutens. Xumus. 8 KiI.:
Metoanueckoe nocobue. - M.: JIpoda, 2024.

2. Tabpuensn O. C., SAmykoBa A. B. Terpaas s m1ab0opaTOPHBIX OIMBITOB M MPAKTHYECKUX padoT. 8 k1. K
yuebHuky O. C. I'abpuensna «Xumus. 8 kimace». M.: [lpoda, 2024.

3. lNabpuensn, O. C. Metonuueckoe nocodue k yueouuky O. C. 'abpuensna «Xumus». 8 kimacc / O. C.
I'abpuensu. — M. : [lpoda, 2024. — 109.

4. Tabpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. 'abpuensna «Xumus». 9 xkmacc / O. C.
I"abpuensn. — M. : [lpoda, 2024. — 108.

5. Xumus : TexHosorndeckue kapthl K yueOHuky O. C. 'abpuensHa «Xumus. 8 Kjacc» : METOJUYECKOe
noco6ue / JI. . Acanoa. — M. : [Ipoda, 2024

6. Xumus : TexHosorndeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9 kiaacc» : METOANMYECKOE
nocodue / JI. . AcanoBa. — M. : [Ipoda, 2024

7. Xumus. 8 ki1.: KoutponbsHbie U ipoBepouHble paboThl Kk yueOHuky O. C. 'abpuensna «Xumus. 8» / O. C.
I"abpuensn, I1. H. bepeskun, A. A. Ymrakosa u 1p. - M.: [Ipoda, 2024. nanusie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Enunas xomnexius L{OP http://fcior.edu.ru

Buneoypoxu o xumum, 7-11 k. http://mriya-urok.com/categories/himiya

[Tpe3eHTaruu K ypokaM U BHEKJIACCHBIM MepOnpHsThsaM, xumus http://900igr

Hauaneuerit kype xumun: http://www.alhimik.ru

BHO - 2017 na dunekce https://zno.yandex.ua/ru/chemistry
AJIXUMUK http://www.alhimik.ru

Kypuan «Xumus u xumukn» http://chemistry-chemists.com
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https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glava1/gl-1-0.shtml
https://zno.yandex.ua/ru/chemistry
http://www.alhimik.ru/
http://chemistry-chemists.com/

Jlucranimonusle Kypebl pu MI'Y 1iist moarotoBku abutypruentos http://do.chem.msu.ru/rus/abitur/dl

Bupryansnas xumuueckas mkosta http://maratakm.narod.ru

[Topran "Cets TBOpueckux yuurenei" http://it-n.ru/default.aspx

Coo011ecTBO B3auMoIioMolInu yunreseit. Xumus http://pedsovet.su/load/97

[azera "Xumus" u cait i yaurens "5 uny Ha ypok xumuu'" http://him.1september.ru

WebElements: oHIaifH-CIIpaBOYHHK XUMHYECKUX 31eMeHTOB http://webelements.narod.ru

Xumus JJIs1 BCEX! MITFOCTPUPOBAHHBIC MaTCpHAJIbI 110 O6I_HCI71, OpFaHI/I‘ICCKOﬁ u HCOpFaHquCKOﬁ XUMHNHU

http://school-sector.relarn.ru/nsm

Xumuyeckuit cripaBounuk http://tehtab.ru/Guide/GuideChemistry

Chemnet - mopran pyHIaMeHTaIBHOTO XUMHUYECKOTO 00pa3oBanus Poccuu http://www.chemnet.ru

XuMus: OTKPBITHIA KoJutepk http://college.ru/chemistry

Xumus aiig Beex. Cepust "OOyuaromue
samuknoneauu” http://www.informika.ru/text/database/chemy/START .html

Xumust 1715 BeeX. DIeKTpoHHbIH yueOHuk http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

HoGenesckue naypears mo xumuw http://n-t.ru/nl/hm

DTUMOJIOTHS XUMHAYECKUX dieMeHTOoB hitp://www.biochem.nm.ru/science/element.htm

Dnementsl xu3Hu http://school2.kubannet.ru

CaiiT MOXHO HCITOJIb30BaTh KaK Iocooue JJIs1 YPOKOB XMMHUH B HIKOJIC U JOINOJIHUTCIIbHOM O6pa3OBaHI/II/I.

Caiit o xumun XuMuK.ru http://www.xumuk.ru

Xumudeckuit pazzaen http://www.websib.ru

Xumusi. O0pa3zoBaTeIbHbBIN CalT I MIKOJIBHUKOB http://www.hemi.nsu.ru

HimHelp.ru: xumuaeckwuii cepsep http://www.himhelp.ru

Ixompras xumus http://schoolchemistry.by.ru

Xumust: mocodue st abutypueHtos http://chemi.org.ru

3anumarensHas xumus: http://home.uic.tula.ru/~zanchem
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